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LN A T LY.

THE art of diffe@ing, or artificially feparating and
taking to pieces, the different parts of the human
body, in order to an exact difcovery of their fituation,
ftructure, and ceconomy.—The word is Greek, avaroun;
derived from warewa, to diflect, or feparate by cutting.

1IN T RO DU CT 10 N.
§ 1. Hiftory of Anatomy.

Tais art feems to have been very ancient; though,
for a long time, known only in an imperfet manner.
—The firlt men who lived muft have foon acquired
fome notions of the ftructure of their own bodies, par-
ticularly of the external parts, and of fome even of
the internal, fuch as bones, joints, and finews, which
are expofed to the examination of the fenfes in living
bodies.

“This rude knowledge muft have been gradually im-
proved, by the accidents to which the body is expofed,
by the neceflities of life, and by the varions cultoms,
ceremonies, and fuperftitions, of different nations.
Thus, the obfervance of bodies killed by violence, at-
tention to wounded men, and to many difeafes, the
various ways of patting criminals to death, the fune-
ral ceremionies, and a variety of fuch things, mult have
fhown men every day more and more of themfelves;
efpecially as curiofity and felf-love would here urge
them powerfully to obfervation and reflection.

The brute-creation having fuch an affinity to man
in outward form, motions, fenfes, and ways of life;
the generation of the fpecies, and the effe&t of death
upon the body, being obferved to be fo nearly the
fame in both; the conclufion was not only ebvious, but
unavoidable, that their bodies were formed nearly upon
the fame model. And the opportunities of examining
the bodies of brutes were fo eafily procured, indeed fo
neceflarily occurred in the common bufinefs of life, that
the huntfman in making ufe of his prey, the prieft in
facrificing, the augur in divination, and, above all, the
butcher, or thofe who might out of curiofity attend upon
his operations, muft have been daily adding to the little
ftock of anatomical knowledge. Accordingly we find,
in fa&, that the South-fea-iflanders, who have been left
to their own obfervation and reafoning, without the
afliftance of letters, have yeta confiderable fhare of
rude or wild anatomical and phyfiological knowledge.
Dr Hunter informs us, that when Omai was in his
mufeum with Mr Banks, though he could not explain
himfelf intelligibly, they plainly faw that he knew the
principal parts of the body, and fomething likewife of
their ufes; and manifefted a great cuariofity or defire
of having the funéions of the internal parts of the bo-
dy explained to him ; particularly the relative functions
of the two fexes, which with him feemed to be the moft
interefting object of the human mind.

We may. forther imagine, that the philefophers of

the



Hiftory.

the moft early ages, that is, the men of curiofity, ob-
fervation, experience and reflection, could not over-
look an inftance of natural organization, which was fo
interefting, and at the fame time fo wonderful, more
efpecially fuch of them as applied to the ftudy and cure
of difeafes. We know that phyfic was a branch of
philofophy till the age of Hippocrates.

Thus the art maft have been circumftanced in its be-
ginning. We fhall next fee from the teftimony of hif-
torians and other writers, how it acually appeared as
an art, from the time that writing was introduced a-
mong men; how it was improved and conveyed down
to us through a long feries of ages.

Civilization, and improvements of every kind, would
naturally begin in fertile countries and healthful cli-
mates, where there would be leifure for refletion, and
an appetite for amufement. Accordingly, writing,
and many other ufeful and ornamental inventions and
arts, appear to have been cultivated in the eaftern parts
of Afia long before the earlicft times that are treated of
by the Greek or other European writers; and that
the arts and learning of thofe eaftern people were in
fubfequent times gradually communicated to adjacent
countries, efpecially by the medium of traffic. The
cuftoms, fuperftitions, and climate of eaftern coun-
tries, however, “appear to have been as unfavourable
to practical anatomy, as they were inviting to the (tudy
of aftronomy, geometry, poetry, and all the fofter arts

of peace.

Animal bodies there, run fo quickly into naufeous

putrefaction, that the early inhabitants muft have a-
voided fuch offenfive employments, as anatomical in-
quiries, like their pofterity at this day. And, in fact,
it does not appear, by the writings of the Grecians,
or Jews, or Pheenicians, or of other eaftern countrics,
that anatomy was particularly cultivated by any of thole
eaftern nations. In tracing it backwards to its infan-
¢y, we cannot go farther into antiquity than the times
of the Grecian philofophers. As an artin the ftate of
fome cultivation, it may be faid to have been brought
forth and bred up among them as a branch of natural
knowledge.
* The =ra of philofophy, as it was called, began
with Thales the Milefian being declared by a very ge-
neral confent of the people, the moft wife of all the
Grecians, 430 years before Chrift. The philofophers
.of his fchool, which was called the Tonian, cualtivated
principally natural knowledge. Socrates, the feventh
in fucceflion of their: great teachers, introduced the
Jtudy of morals, and was thence faid to bring down
philofophy from heaven, to make men truly wife and
happy.

In" the writings of his fcholar and fucceffor Plato,
we fee that the philofophers had carefully confidered
the human body, both in its organization and func-
tions; and though they had not arrived at the know-
ledge of the more minute and intricate parts, which
required the fucceflive labour and attention of many
ages, they had made up very noble and comprehenfive
ideas of the fubje& in general. The anatomical de-
fcriptions of Xenophon and Plato have had the honour
of being quoted by Longinus (§ xxxii.) as fpecimens
of fublime writing : and the extra@ from Plato is ftill
more remarkable for its containing the rudiments of
the circulation of the blood. ¢¢ The heart (fays Plato)

el A T 0O M Y.

is the centre or knot of ‘the blood-veflels; the fpriny
or fountain of the blood which is carried impetuoully
round; the blood is the pabulum or food of the fieth ;
and, for the purpofe of nourithment, the body is laid
out into canals, like thofe which are drawn through
gardens, that the blood may be conveyed, as from a
fountain, to every part of the pervious body.”

flippocrates was nearly contemporary with the great
philofophers of whom we have been fpeaking, about
400 years before the Chriftian era. He is faid to
have feparated the profeflion of philofophy and phyfic,
and to have been the firft who applied to phyfic alone
as the bufinefs of his life. He is likewife generally
{uppofed to be the firft who wrote upon anatomy. We
know of nothing that was written exprefsly upon the
fubject before; and the firft anatomical diffection which
has been recorded, was made by his friend Democri-
tus of Abdera.

If, however, we read the works of Hippocrates with
impartiality, and apply his accounts of the parts to what
we now know of the human body, we muft allow his
defcriptions to be imperfeét, incorreét, fometimes ex-
travagant, and often unintelligible, that of the bones
only excepted. He feems to have ftudied thefe with
more fuccefs than the other parts, and tells us that he
had an opportunity of feeing an human fkeleton.

From Hippocrates to Galen, who flourifhed towards
the end of the fecond century, in the decline of the
Roman empire, that is, in the {pace of 6co years, ana-
tomy was greatly improved; the philofophers ftill con-
fidering it as a moft curious and interefting branch of
natural knowledge, and the phyficians, as a principal
foundation of their art. Both of them, in that inter-
val of time, contributed daily to the common ftock, by
more accurate and extended obfervations, and by the.
lights of improving philofophy.

As thefe two great men had applied very particular-
ly to the ftudy of animal bodies, they not only made
great improvements, efpecially in phyfiology, butraifed
the credit of natural knowledge, and fpread it as wide
as Alexander’s empire.

Few of Ariftotle’s writings were made public in his
lifetime. He affected to fay that they would be un-
intelligible to thofe who had not heard them explained
at his lectures : and, except the ufe which Theophraf-
tus made of them, they were loft to the public for a-
bove 130 years after the death of Theophraftus; and
atlaft came out defetive from bad prefervation, and
corrupted by men, who, without proper qualifications
prefumed to correét and fupply what was loft, <

From the time of Theophraftus, the fludy of natu-
ral knowledge at Athens was forever on the decline ;
and the reputation of the Lyceum and Academy was
almoft confined to the ftudies which are fubfervient o
oratory and public {peaking.

The other great inftitution for Grecian education,
was at Alexandria in Egypt. The firft Prolemies, both
from their love of literature,”and to give true and per-
manent dignity to their empire, and to Alexander’s
favourite city, fet up a grand {chool in the palace itfelf
with a mafeum and library, which, we may fay, has
been the moft famed in the world. Anatomy, among
other fciences, was publicly taught; and the two dif?
tinguithed anatomifts were Erafiftratus the pupil and
triend of Theophraftus, and Herophilus. Their vo-
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Tominous works are all loft ; but they are quoted by Ga-
Jen almoft in every page. Thefe profeflors were pro-
bably the firft who were authorized to diffect human
bodies ; a peculiarity which marks {trongly the philo-
fophical magnanimity of the firft Prolemy, and fixes
a great ®ra in the hiftory of anatomy. And it was,
no doubt, from this particular advantage which the

. Alexandrians had above all others, that their {chool

not only gained, but for many centuries preferved, the
firft reputation for medical education. Ammianus Mar-
cellinus, who lived about 650 years after the {chools
were {et up, fays, they were fo fameus in his time, that
it was enough to fecure eredit to any phyfician, if he
could fay he had ftudied at Alexandria.

Herophilus has been faid to have anatomized 700 bo-
dies. We matft allow for exaggeration. Nay, it was
faid, that both he and Erafiftratus made it a common
practice to open living bodies, that they might difcover
the more fecret fprings of life. But this, no doubt, was
only a valgar opinion, rifing from the prejudices of
mankind ; and accordingly, without any good reafon,
fuch tales have been told of modern anatomifts, and
have been believed by the valgar.

Among the Romans, though it is probable they had
phyficians and furgeons from the foundation of the ci-
ty, yet we have no account of any of thefe applying
themfelves to anatomy for a very long time. Archa-
gathus was the firft Greck phyfician eftablifhed in
Rome, and he was banithed the city on account of the
feverity of his operations.—Afclepiades, who flourifh-
ed in Rome 1071 years after Archagathus, in the time
of Pompey, attamed fuch a high repuration astobe
ranked in the fame clafs with Hippocrates. He {feem-
ed to have fome notion of the air in refpiration acting
by its weight ; and in accounting for digeftion, he fup-
poled the food to be no farther changed than by a com-
minution imto extremely {fmall parts, which being diftri-
huted to the feveral parts of the body, is affimilated to
the nature of each, One Caffius, cemmonly thonght
to be a difciple of Afclepiades, accounted for the right
fide of the body becoming paralytic on hurting the left
fide of the brain, in the fame manner as has been done
by the moderns, viz. by the croffing of the nerves from
the right to the left fide of the brain.

From the time of Afclepiades to the fecond century,
phyficians feem to have been greatly encouraged at
Rome; and, inthe writings of Celfus, Rufus, Pliny,
Ccelius, Aurelianus, and Arzteus, we find {feveral ana-
tomical obfervations, but moftly very fuperficial and in-
accurate. 'Towards the end of the fecond century
lived Clandius Gallenus Pergamus, whofe name is o
well known in the medical world. He applied himfelf
particularly to the ftudy of anatomy, and did more in
that way than all that went before him. He feems,
however, to have been at a great lofs for human fub-
jects to operate uponn ; and therefore his defeription of
the parts are moftly taken from brute animals. His
works contain the fulleft hiftory of anatomifts, and the
moft complete {yftem of the {cience, to be met with
any where before him, or for feveral centuries after ;
fo that a number of paflages in them were reckoned
abfolutely unintelligible for many ages, until explained
by the difcoveries of fucceeding anatomifts.

Abouat the end of the fourth century, Nimefius bi-
fhop of Emiffa wrote a treatife on the naturc of man,

in which it is {aid were contained two celebrated mo-
dern difcoveries; the one, the ufes of the bile, boafted
of by Sylvias de la Boe; and the other, the circulation
of the blood. This laft, however, is proved by Dr
Friend, in his Hiftory of phyfic, p. 229. to be talfely
afcribed to this anthor.

The Roman empire beginning now to be opprefled
by the barbarians, and funk in grofs fuperftition, learn-
ing of all kinds decreafed; and when the empire was
totally overwhelmed by thefe barbarous nations, every
appearance of {cience was almoft extinguifhed in Eu-
rope. 'The only remains of it were among the Ara-
bians in Spain and in Afia.—The Saracens who came
into Spain, deftroyed at firft all the Greek books which
the Vandals had fpared: but though their government
was in a conftant ftruggle and flutuation during 8co
years before they were driven out, they received a tafte
for learning from their countrymen of the eaft ; feveral
of their princes encouraged liberal ftudies; public
fchools were fet up at Cordova, Toledo, and other
towns, and tranflations of the Greeks into the Arabic
were univerfally in the hands of their teachers.

Thus was the learning of the Grecians transferred
to the Arabians. But though they had fo good a foun-
dation to build upon, this art was never improved while
they were mafters of the world: for they were fatif-
fied with commenting upon Galen; and fcem to have
made no diffections of human bodies.

Abdollaliph, who was himfelf a teacher of anatomy,
a man eminent in his time (at and before 1203) for his
learning and curiofity ; a great traveller, who hadbeen
bred at Bagdad, and had feen many of the great cities
and principal places for ftudy in the Saracen empire ;
who had a favourable opinion of original obfervation,
in oppofition to book-learning; who boldly correéted
fome of Galen’s errors, and was perfuaded that many
more might be deteted; this man, we fay, never
made or faw, or feemed to think of a human diffec-
tion. He difcovered Galen’s errors in the ofteclogy,
by going to burying-grounds, with his ftudents and o-
thers, wherehe examined and demonftrated the bones ;
he earneftly recommended that method of ftudy, in
preference even to the reading of Galen, and thought
that many farther improvements might be made; yet
he feemed not to have anideathata frefh fubject might
be diffetted with that view.

Perhaps the Jewifh tenets, which the Mahometans
adopted, about uncleanlinefs and pollution, might pre-
vent their handling dead bodies; or their opinion of
what was foppofed to jpafs between an angel and the
dead perfon, might make them think difturbing the
dead highly facrilegious. Such, however, as Arabian
learning was, for many ages together there was hard-
ly any other in all the weftern countriesof Europe. It
was introduccd by the eftablithment of the Saracens in
Spain in 711, and kept its ground till the reftoration
of learning in the end of the 15th century. The ftate
of anatomy in Europe, in the times of Arabian influ-
ence, may be feen by reading a very fhort fyftem of a-
natomy drawn up by Mundinus, in the year 1315, It
was extracted principally from what the Arabians had
preferved of Galen’s do&rine; and, rude as it is, in
that age, it was judged to be fo mafterly a performance,
that it was ordered by a public decree, that it fhould
be read in all the fchools of Italy; aund it aGtually con-
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tinued to be almoft the only book which was read up-
on the fubject for above 200 years. Cortefius gives
him the credit of being the great reftorer of anatomy,
and the firft who diflected human bodies among the
moderns. :

A general prejudice againft-diffe&tion, however, pre-
vailed till the 16th century. The emperor Charles V.
ordered a confultation to be held by the divines of Sa-
lamanca, in order to determine whether or not it was
lawful in point of confcience to diffe&t a decad body.
In Mufcovy, tll very lately, both anatomy and the
ufc of fkeletons were forbidden, the firlt as inhuman,
and the latter as fubfervient to witchceraft.

In the beginning of the r5th century, learning re-
vived confiderably in Europe, and particularly phyfic,
by means of copies of the Greek authors brought from
the fack of Conftantinople ; after which the number of
anatomifts and anatomical books increafed to a prodi-
gious degree.—The Europeans becoming thus poflef-
{ed of the antient Greek fathers of medicine, were for
a long time fo much occupied in correfing the copies
they could obtain, ftudying the meaning, and com-
menting upon them, that they attempted nothing of
their own, efpecially in anatomy.

And here the late Dr Hunter introduces into the
annals of this art, a genius of the firft rate, Leonardo
da Vinci, who had been formerly overlooked, becaufe
he was of another profeflion, and becaufe he publithed
nothing upon the fubje&t. He is confidered by the
Doctor as by far the beft anatomift and phyfiologift of
his time; and was certainly the firft man we know of
who introduced the pra@ice of making anatomical
drawings.

Vaffare, in his lives of the painters, fpeaks of Leo-
nardo thus, after telling ns that he had compofed a
book of the anatomy of a horfe, for his own ftudy:
‘¢ He afterwards applied himfelf with more diligence
to the human anatomy ; in which ftudy he reciprocally
received and communicated affiftance to Marc. Anto-
nio della Torre, an excellent philofopher, who then
read le&ures in Pavia, and wrote upon this fubject ; and
who was the firft, as I have heard, who began to illuf-
trate medicine from the doétrine of Galen, and to give
true light to anatomy, which till that time had been
involved in clouds of darknefs and ignorance. In this
he availed himfelf exceedingly of the genius and labour
of Leonardo, who made a book of ftudies, drawn with
red chalk, and touched with a pen, with greatdiligence,
of fuch fubje&s as he had himfelf diffeéted; where he
made all the bones, and to thofe he joined, in their or-
der, all the nerves, and covered them with the mufcles.
And concerning thefe, from part to part, he wrote re-
marks in letters of an ugly form, which are written by
the left hand, backwards, and not to be underftood but
by thofe who know the method of reading them ; for
they are not to be read without a looking-glafs. Of
thefe papers of the human anatomy, there is a great
part in the poffeffion of M. Francefco da Melzo, a Mi-
lanefe gentleman, who, in the time of Leonardo, was a
moft beautiful.boy, and much beloved by him, as e is
now a beautiful and genteel old man, who reads thofe
writings, and carefully preferves them, as precious re-
licts, together with the portrait of Leonardo, of happy
memory. It appears impoffible that that divine {pirit
fhould reafon fo well upon the arteries, and mulfcles,
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and nerves, and veins ; and with fuch diligence of every
thing, &c. &c.”

Thofe very drawings and the writings are happily
found to be preferved in his BritannicMajefty’s great col-
lection of original drawings, where the Doctor was per-
mitted to examine them ; and hisfentiments upon the oc-
cafion he thus expreffes: ¢ I expelted to {ee little more
than fuch defigns in anatomy, as might be ufeful to a
painter in hisown profeffion ; butIfaw, and indeed with
aftonifhment, that Leonardo had been a general and a
deep ftudent.. When I confider what pains he has ta-
ken upon every part of the body, the fuperiority of his
univerfal genius, his particular excellence in mechanics
and hydraulics, and the attention with which fuch a
man would examine and fee objeés which he was to
draw, I am fully perfuaded that Leonardo was the beft
anatomift at that time in the world. ‘We muft give the
15th century the credit of Leonardo’s anatomical ftu-
dies, as he was 55 years of age at the clofe of that cen-
tury.”’

In the beginning of the 16th century, Achillinus and
Bencdictus, but particularly Berengarius and Maffa, fol-
lowed out the improvement of anatomy in Italy, where
they taught it, and publithed upon the fubje&t. Thefe
firft improvers made fome difcoveries from their own
diffections : but it is not furprifing that they fhould
have been diffident of themfelves, and have followed
Galen almoft blindly, when his authority had been {o
long eftablithed, and when the enthufiafm for Greck
authors was rifing to fuch a pitch.

Soon after this, we may fay about the year 1540,
the great Vefalius appeared. He was ftudious, labo-
rious, and ambitions. From Bruffels, the place of his
birth, he went to Louvain, and thence to Paris, where
anatomy was not yet making a confiderable figure, and
then to Louvain to teach; from which place, very for-
tunately for his reputation, he was called to Iraly,
where he met with every opportunity that fuch a ge-
nius for anatomy could defire, that is, books, fubjeéts,
and excellent dranghtfmen. He was equally laberious
in reading the ancients, and in diffecting bodies. And
in making the comparifon, he could not but {ee, that
there was great room for improvement, and that many-
of Galen’s defcriptions were erroneous. When he was
but a young man, he publifhed a noble fyftem of ana-
tomy, illuftrated with a great number of elegant fi-
gures.—In this work he found fo many occalions of
correéting Galen, that his contemporaries, pardal to
antiquity, and jealous of his reputation, complained that
he carried his turn for improvement and criticifms to
licentioufnefs. The fpirit of oppofition and emulation
was prefently roufed ; and Sylvius in France, Colum-
bus, Fallopius, and Euftachius in Italy, who were all
in high anatomical reputation about the middle of this
16th century, endeavoured to defend Galen at the ex-
pence of Vefalius. In their difputes they made their
appeals to the human body : and thus in a few years
the art was greatly improved. And Vefalius being de-
tected in the very faalt which he condemned in Galen,
to wit, defcribing from the diffeGtions of brates, and
not of the human body, it expofed fo fully that blun-
der of the older anatomifts, that in fucceeding times
there has been little reafon for fuch complaint.—Be-
fides the above, he publithed feveral other anatomical
treatifes. . He has been particularly ferviceable by im-
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pofing names on the mufcles, moft of which are retain-
ed to this day. Formerly they were diftinguithed by
numbers, which were differently applied by almoft e-
very author.

In 1561, Gabricl Fallopius, profeffor of anatomy
at Padua, publithed a treatife of anatomy under the
title of Obfervationes Anatomice. This was defigned as
a fupplement to Vefalius ; many of whofe defcriptions
he correds, though he always makes mention of him
in an honourable manner. Fallopius made many great
difcoveries, and his book is well worth the perufal of
every anatomift.

In 1563, Bartholomzus Euftachius publithed his O-
pufeula AnatomicaatVenice,which haveever fincebeen
jultly admired for the exaétnefs of the defcriptions, and
the difcoveries contained in them. He publifhed after-
wards fome other pieces, in which there is little of ana-
tomy ; but never publifhed the great work he had pro-
mifed, which was to be adorned with copperplates
reprefenting all the parts of the human body. Thefe
plates, after lying buried in an old cabinet for upwards
of 150 years, were at laft difcovered and publifhed in
the year 1714, by Lancifi the pope’s phylician ; who
added a fhort explicatory text, becaufe Euftachius’s
own writing could not be found.

From this time the ftudy of anatomy gradually dif-
fufed itfelf over Europe; infomuch that for the laft
handred years it has been daily improving by the la-
bour of & number of profeffed anatomifts almoft in
every country of Europe.

We may form a judgment about the ftate of anatomy
even in Italy, in the beginning of the 17th century,
from the information of Cortefius. Hehadbeen profeflor
of anatomy at Bologna, and was then profeflor of medi-
cine at Maffana ; where, though he had a great defire
to improve himfelf in the art, and to finifh a treatife
which he had begun on practical anatomy, in 24 years
he could twice only procure an opportunity of diffect-
ing a human body, and then it was with difficulties and
in hurry ; whereas he had expected to have done fo,
he fays, once every year, according to the cuftom in the
famous academies of Italy.

In the very end of the 16th century, the great Har-
vey, as was the cuftom of the times, went to Italy to
ftudy medicine ; for Italy was {ill the favourite feat of
the arts: And in the very beginning of the 17th cen-
tury, foon after Harvey’s return to England, his ma-
fter in anatomy, Fabricius ab Aquapendente, publifh-
ed an account of the valves in the veins, which he had
difcovered many years before, and no doubt tanght in
his leGtures when Harvey attended him.

This difcovery evidently affected the eftablifhed doc-
trine of all ages, that the veins carried the blood from
the liver to all parts of the body for nourifiment. It
fet Harvey to work upon the ufe of the heart and vai-
cular fyftems in animals; and in the courfe of fome
years he was fo happy as to difcover, and to prove be-
yond all poffibility of doubt, the circulation of the blood.
He tanght his new doétrine in his lectures about the
year 1616, and printed it in 1628.

It was by far the moft important ftep ‘that had been
made in the knowledge of animal bodies in any age.
It not only reflected ufeful lights upon what had been
already found out in anatomy, but alfo pointed out the
means of further inveftipation. And accerdingly we

fee, that from Harvey to the prefent time, anatomy
has been fo much improved, that we may reafonably
queftion if the ancients have been further outdone by
the moderns in any other branch of knowledge. From
one day to another there has been a conftant fucceflion
of difcoveries, relating either to the ftructure or func-
tions of our body; and new anatomical proceffes, both
of inveftigation and demonftration, have been daily in-
vented. Many parts of the body, which were not
knownin Harvey’s time, have fince then been brought
to light : and of thofe which were known, the inter-
nal compofition and funéions remained unexplained ;
and indeed muft have remained unexplicable without
the knowledge of the circulation.

Harvey’s do@rine at firft met with confiderable op-
pofition ; but in the fpace of about 20 years it was fo
generally and fo warmly embraced, that it was imagi-
ned every thing in phyfic would be explained. But
time and experience have taught us, that we {till are,
and probably muft long continue to be, very ignorant ;
and that in the ftudy of the human body, and of its
difeafes, there will always be an extenfive field for the
exercife of fagacity.

After the difcovery and knowledge of the circula-
tion of the blood, the next queftion would naturally
have been about the paffage and route of the nutritious
part of the food or chyle from the bowels to the blood-
veflels : And, by good fortune, in a few years after
Harvey had made his difcovery, Afellius, an Italtan
phyfician, found out the laéteals, or veflels which car-
ry the chyle from the inteftines ; and printed his ac-
count of them, with coloured prints, in the year 1627,
the very year before Harvey’s book came out.

For a number of years after thefe two publications,
the anatomifts in all parts of Europe were daily open-
ing living dogs, either to fee the lacteals or to obferve
the phenomena of the circulation. In making an ex-
periment of this kind, Pecquet in France was fortu-
nate enough to difcover the thoracic duét, or common
trunk of all the latteals, which conveys the chyle inte
the fubclavian vein. He printed his difcovery in the
year 1651.  And now the lacteals having been traced
from the inteftines to the thoracic du&, and that dué
having been traced to its termination in a blood-veflel,
the paflage of the chyle was completely made out.

The fame pra&ice of opening living animals furnith-
ed occafions of difcovering the lymphatic veflels. This
good fortune fell to the lot of Rudbee firft, a young
Swedifh anatomift ; and then to Thomas Bartholine, a
Danifh anatomift, who was the firft who appeared in
print upon the lymphatics. His book came out in the
year 1653, that is two years after that of Pecquet.
And then it was very evident that they had been feen
before by Dr Higmore and others, who had miftaken
them for lacteals. But none of the anatomifts of thofe
times could make out the origin of the lymphatics, and
none of the phyfiologifts could give a fausfactory ac-
count of their ufe.

The circulation of the blood and the paflage of the
chyle having been fatisfactorily traced out in full-grown
animals, the anatomifts were naturally led next to con-
fider how thefe animal procefles were carried on in the
child while in the womb of the mother. Accordingly
the male and female organs, the appearances and con-
tents of the pregnant uterus, the incubated egg, and
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every phenomenon which could illuftrate generation,
became the favourite fubjet, for about 30 years, with
the principal anatomifts of Europe.

Thus it would appear to have been in theory: but
Dr Hunter believes, that.in fa&, as Harvey’s mafter
Fabricius laid the foundation for the difcovery of the
circulation of the blood by teaching him the valves of
the veins, and thereby inviting him to confider that
fubjeét; fo Fabricius by his lectures, and by his ele-
gant work De formato jetu, ct de formatione ovi et pulli,
probably made that likewife a favourite fubject with
Dr Harvey. Buat whether he took up the fubject of
generation in confequence of his difcovery of the cir-
cularion, or was led to it by his honoured mafter Fa-
bricius, he fpent a great deal of his timeinthe inquiry ;
and publithed his obfervations in-a book De gencratione
animalium, in the year 1651, that is {ix years before
his death.

In a few years after this, Swammerdam, Van Horn,
Steno, and De Graaf, excited great attention to the
fnbjeét of generation, by their {uppofed difcovery that
the females of viviparous animals have ovaria,. that is,
clufters of eggs in their loins, like oviparous animals;
which, when impregnated by the male, are conveyed
into the uteras: fo that a child is produced from an
egg as well as a chick; with this difference, that one
is hatched within, and the other without, the body of
the mother. Lo

Malpighi, a great Italtan genius, fome time after,
made confiderable advances upon the fubject of gene-
ration. He had the good fortune to be the firft who
ufed magnifying glafles with addrefsin tracing the firft
appearances in the formation of animals. He likewife
made many other obfervations and improvements in the
minutie of anatomy by his microfcopical labours, and
by cultivating comparative anatomy.

This diftinguithed anatomift gave the firft public {pe-
cimen of his abilities, by priniing a differtation on the
lungs anno 1661 ; a period fo remarkable for the ftady
of nature, that it would be injuftice to pafs it without
particular notice.

At the fame time flourithed Laurentius Bellinus at
Florence, and was the firlt who introduced mathemati-
cal reafoning in phyfic. In 1662, Simon Pauli pub-
lithed a treatife De albandis offibus. He had long been
admired for the white fkeletons he prepared; and at
laft difcovered his method, which was by expofing the
bones all winter to the weather.

Johannes Swammerdam of Amfterdam alfopublifhed
{fome anatomical treatifes; but was moft remarkable
for his knowledge of preferving the parts of bodies en-
tire for many years, by injecting their veflels. He al-
fo publithed a treatife on refpiration ; wherein he men-
tioned his having figures of all the parts of the body as
big as the life, cat in copper, which he defigned to pub-
lith, with a complete fyftem of anatomy. Thefe, how-
ever, were never made public by Swammerdam ;. but,
in 1683, Gothofridus Bidloo, profefor of anatomy at
Leyden, puablithed a work intitled Anatormia corporis
humani, where all the parts were delineated in very
large plates almoft as big as the life. Mr Cowper, an
Englith furgeon, bought 300 copiesof thefe figures ; and
in 1698, pablified them with an Englilh text, quite
different from Bidloa’s Latin one ; to which were ad-
ded letrers in Bidloo’s fignres, and fome few figures
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of Mr Cowper’s own. To this work Cowper’s name
was prefixed, without the leaft mention of Bidloo, ex-
cept on purpofe to confute him. Bidloo immediately
publithed a very ill-natured pamphlet, called Gu/ielimus
Cowperus citatus coram tribunali; appealing to the
Royal Society, how far Cowper onght to be punifhed as
a plagiary of the worft kind, and endeavouring to prove
him an ignorant deceitful fellow. Cowper anfwered
himin his own ftyle, in a pamphletcalled his Vindicie ;
endeavouring to prove, either that Bidloo did not un-
derftand his own tables, or that they were none of his.
It was even alleged that thofe were the tables promif-
ed by Swammerdam, and which Bidloo had gor from
his widow. This, however, appears to have becn only
an invidious furmife, there being unqueftionable evi-
dence that they were really the performance of Bidloo.

Soon afier, I{brandus Diembroeck, profeflor of ana-
tomy at Utrecht, began to appear as an author. His
work conrained very little original ; but he was at great
pains to collet from others whatever was valuable in
their writings, and his {yftem was the common ftandard
among anatomical ftudents for many years.

About the fame time, Antonius Liewenhoeck of
Delft, improved confiderably on Malpighi’s ufe of mi-
crofcopes. Thefe two anthors took up anatomy where
others had dropt it; and, by this new art, they brought
a number of amazing things to light. They difcover-
ed the red globules of the blood ; they were enabled to
fee the actual circnlation of the blood in the tranfparent
parts of living animals, and could meafure the velocity
of its motion ; they difcovered thatthe arteries and
veins had no intermediate cells or fpungy fubftance, as
Harvey and all the preceding anatomifts had fuppofed,
but communicated one with the other by a continuation
of the fame tube.

Liewenhoeck was in great fame likewife for his dif-
covery of the animalcula in the femen. Indeed there
was f{carcely a part of the body, folid or fluid, which
efcaped his examination; and Le almoft every where
found, that what appeared to the naked eye to be rude
undigefted matter, was ia realicy a beauriful and re-
galar compound.

After this period, Nuck added to our knowledge of
the abforbent f{yftem alveady mentioned, by his injec-
tions of the lymphatic glands; Ruyfch, by his defcrip-
tion of the valves of the lymphatic veffels; and Dr
Meckel, by his accurate account of the whole fyftem,
and by tracing thofe veflels in many parts where they
had not before been defcribed.

Befides thefe authors, Drs Hunter and Monro have
called the attention of the public to this part of anato-
my, in their controverfy concerning the difcovery of
the office of the lymphatics.

When the lymphatic veflels were firft feen and trac-
ed into the thoracic du®, it was nataral for anatomifts
to fufpet, that as the laGeals abforbed from the
cavity of theinteftines, thelymphatics, which are fi-
milar in figare and firucture, might poflibly do the
fame office. with refpeé to other parts of the body : and
accordingly, Dr Gliffon, who wrote in 1654, fuppefes
thefe veliels arofe from cavities, and that their ufe was
to abforb ; and Frederic Hoffiman has véry: explicitly
laid down the doétrine of the lymphatic veffels being a
fyftem of abforbents. But anatomifts in general haye
beenof a contrary opinion; for, from experiments; paf-
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ticularly fuch as were made by injeftions, they have
been perfuaded that the lympliatic veflels did not arife
fromeca , aund did not ablorb, but were merely con-

tinnations from {inall arteries. The do&rine, there-
fore, that the lymphatics, like the laceals, were ab-
forbents, ashad been fuggefted by Gliffon and by Hoff-
man, has been revived by Dr Hunter and Dr Monro,
who have controverted the experimentsof their prede-
ceffors in anatomy, andhave endeavoured to prove that
the lymphatic veflels are not continued from arteries,
but are abforbents.

To this dodtrine, however, feveral obje@ions have
been ftarted, particularly by Haller (Elm. Phyf.1. 24.
§ 2, 3.); and it has been found, that before the doc-
trine of the lymphatics being a fyftem of abforbents
can be eftablithed, it muft firft be determined whether
this {yftem is to be found in other animals befides man
and quadrupeds. Mr Hewfon claims the merit of hav-
ing proved the affirmative of this queftion, by difcover-
ing the lymphatic fyftem in birds, fifh, and amphibi-
ous animals. See Phil. Tranf. vol. lviii. and Ixix.—
And latterly, Mr Cruikfkank has traced the ramifica-
tions of that{yflem in almoft every part of the body ;
and from his diffeions, fignres have been made and
lately publifhed to the world. To Mr Sheldon alfo we
are much indebted for his illuftration of this fyftem,
which promifes to give great fatisfaction, but of which

only a part hasyet been publithed.

"The gravid uterus is a fubject likewife which has re-
ceived confiderable improvements, particularly relat-
ing to one very important difcovery; viz. that the
internal membrane of the uterus, which Dr Hunter
has named dzcidua, conftitutes the exterior part of the
fecundines or after-birth, and feparates from the reft of
the uterus every time that a woman either bears a child
or fuffers a mifcarriage. This difcovery includes ano-
ther, to wit, that the placenta is partly made up of an
excrefcence or effiorefcence from the uterus itfelf.

Thefe difcoveries are of the utmoft confequence,
both in the phyfiological queftion about the conneétion
between the mother and child, and likewife in explain-
ing the phenomena of births and abortions, as well as
in regulating obftetrical practice.

The anatomifts of this century have improved ana-
tomy, and have made the ftndy of it much more eafy,
by giving us more correct as well as more numerous fi-
gures. Itis amazing tothink of what has been done in
that time. We have had four large folio books of fi-
gures of the bones, viz. Chefclden’s, Albinus’s, Sue’s
and Trew’s. Of the mufcles, we have had two large
folios; one from Cowper, which is elegant; and one
from Albinus, which, from the accuracy and labour of
the work, we may fuppofe will never be outdone. Of
the blood-veflels we have a large folio from Dr Haller.
We have had one upon the nerves from Dr. Meckel,
and another by Dr Monro junior. We have had Al-
binus’s, Roederer’s, Jenty’s, and Hunter’s works
upon the pregnant uterus; Weitbrecht and Leber on
the joints and frefh bones ; Socmerring on the brain ;
Zin on the eye; Cotunnins, Mekel junior, &c. on the
ear; Walterus on the nerves of the thorax and abdo-
men; Dr Monro on the burfze mucofze, &c.

It would be endlefs to mention the anatomical figures
that have been publifhed in this century, of particular and

{maller parts of the hody, by Morgagni, Ruyfch, Val-
falva, Sanctorini, Hecifter, Vater, Cant, Zimmerman,
Walterns, and others. ]

Thofe clegant plates of the brain, however, juft
publithed by M. Vieq. d’Azyr, muft not pafs without
notice, efpecially as they form part of an univerfal {yf-
tem of anatomy and phyfiology, both human and com-
parative, propofed to be executed in the fame {plendid
ftyle. Upon the brain alone 19 folio plates are em-
ployed; of which feveral are coloured. The figures
are delineated with accuracy and clearnefs ; but tbe co-
louring is rather beautiful than correé. Such parts of
this work as may be publifhed, cannot fail to be equal-
1y acceptable to the anatomift and the philofopher ; but
the entire defign is apparently too extenfive to be ac-
complifhed within the period of a fingle life. In Great
Britain, alfo, a very great anatomical work is carrying
on by Andrew Bell, F.S. A. S. engraver to his Roy-
al Highnefs the Prince of Wales, with the appro-
bation of Dr Monro, and under the infpection of his
very ingenious affiftant Mr Fyfe. Itis to compofe a
complete illuftration, both general and particular, of
the human body, by a felection from the beft plates
of all the greateft anatomifts, as well foreign as
Britith, exhibiting the lateft difcoveries in the
fcience, and accompanied with copious explanations.
The whole number of plates mentioned in the Pro-
fpectus is 240, of which 152 are already done; all in
royal folio.

To the foreign treatifes already mentioned may be
added thofe recently publifhed by Sabbatier and Plenck
on anatomy in general. In Great-Britain, the writ-
ings of Keil, Douglas, Chefelden, the firft Monro,
Winflow, &c. are too well known to need defcription.
The laft of thefe ufed to berecommended as a ftandard
for the ftudents of anatomy: but it has of late given
place to a more accurate and comprehenfive fyltem,
in three velumes, publithed by Mr Elliot of Edin-
burgh, upon a plan approved of by Dr Monro, and
executed by Mr Fyfe. Dr Simmons of London has al-
fo obliged the world with an excellent fyftem of ana-
tomy; and another work, under the title of ¢¢ Ele-
ments of Anatomy and the Animal Oeconomy: in
which the fubjects are treated with uncommon elegance
and perfpicuity.

In the latter part of the laft century, anatomy made
two great f{teps, by theinvention of injections,and the
method of making what we commonly call preparations.
Thefe two modern arts have really been of infinite ufe
to anatomy; and befides have introduced an elegance
into our adminiftrations, which in former times could
not have been fuppofed to be poflible. They arofe in
Holland under Swammerdam and Ruyfch, and after-
wards in England under Cowper, St. André, and o-
thers, where they have been greatly improved.

The anatomifts of former ages had no other know-
ledge of the blood-veflels, than what they were able
to colleét from laborious diffections, and from examin-
ing the {maller branches of them, upon fome lucky oc-
cafion, when they were found more than commonly load-
ed with red blood. But filling the vafcular {yftem with

.a bright coloured wax, enables us to trace the large

veflels with great eafe, renders the fmaller much more
confpicuous, and makes thoufands of the very minute
- ones
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ones vifible, which from their delicacy, and the tranfpa-
rency of their natural contents, are otherwife imper-
ceptible.

The modern art of corroding the flethy parts with a
menftruum, and of leaving the moulded wax entire, is
fo exceedingly ufeful, and at the fame time fo orna-
mental, that it does great honour to the ingenious in-
ventor Dr Nicholls.

The wax-work art of the moderns might deferve no-
tice in any hiftory of anatomy, if the mafters in that
way had not been fo carelefs in their imitation. Many
of the wax-figures are fo tawdry with a fhow of unna-
tural colours, and fo very incorrect in the circumftances
of figure, fituation, and the like, that though they
ftrike a vulgar eye with admiration, they muit appear
ridiculous to an anatomift. But thofe figures which
are calt in wax, plafter, or lead, from the real fubjeét,
and which of late years have been frequently made,
are, of courfe, very correct in all the principal parts,
and may be confidered as no infignificant acquifiti-
on to modern anatomy. The proper, or principal
ufe of this art is, to preferve a very perfect likenefs of
{uch fubjeéts as we but feldom can meet with, or can-
not well preferve in a natural ftate ; a fubje in preg-
nancy, for example.

The modern improved methods of preferving animal
bodies, or parts of them, has been of the greateft fer-
vice to anatomy ; efpecially in faving the time and la-
bour of the anatomift in the nicer diffettions of the
fmall parts of the body. For now, whatever he has
prepared with care, he can preferve; and the object is
ready to be feen at any time. And in the fame man-
ner he can preferve anatomical curiofities, or rarities of
every kind ; fuch as, parts that are uncommonly form-
ed ; parts that are difeafed ; the parts of the pregnant
uterus and its contents. Large collections of fuch cu-
riofities, which modern anatomifts are ftriving almoft
every where to procure, are of infinite fervice to the
art, efpecially in the hands of teachers. They give
ftudents clear ideas about many things which it is very
effential to know, and yet which it is impoffible that a
teacher thould be able to thow otherwife, were he ever
{o well fupplied with frefh fubjects.

§ 2. View of the Subject in general, and Plan of
the following Treatife.

THrE etymology of the word azatomy, as above gi-
ven, implies fimply Jiffecfion ; but by this term fome-
thing more is ufually underftood.

It is every day made ufe of to exprefs a knowledge
of<the human body ; and a perfon who is faid to un-
derftand anatomy, is fuppofed to be converfant with the
firucture and arrangement of the different folid parts of
the body.

It is commonly divided into Anatomy, properly fo
called ; and Gomparaiive Anatomy : the firft of thefe is
confined folely to the human body ; the latter includes
all animals, {o far as a knowledge of their ftructure
may tend to perfet our ideas of the human body. Sece
COMPARATIVE Anatomy.

The term anatomy may alfo have another and more
exrenfive fignification : it may be employed to exprefs
not only a knowledge of the ftructure and difpofition of
the parts but likewife of their ceconomy and ufe. Con-
fidered in this light, it will fcldom fail to excite the cu-
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riofity of people of tafte, as a branch of philofophy ;
fince, if it is pleafing to be acquainted with the ftructure
of the body, it is certainly more fo to difcover all the
fprings which give life and motion to the machine, and
to obferve the admirable mechanifm by which fo many
different fun&ions are executed.

Aftronomy and anatomy, as Dr Hunter, after Fon-
tenelle, obferves, are the {ftudies which prefent us with
the moft firiking view of the two greateft attributes of
the Supreme Being. The firft of thefe fills the mind
with tHe idea of his immenfity, in the largenefs, dif-
tances, and number of the heavenly bodies ; the laft,
aftonifhes with his intelligence and art in the variety
and delicacy of animal mechanifm.

The human body hasbeen commonly enough known
by the name of microcofinus, or the little world ; as if ic
did not differ fo much from the univerfal fyftem of na-
ture in the fymmetry and number of its parts as in
their fize.

Galen’s excellent treatife De ufu partium, was com-
pofed as a profe hymn to the Creator ; and abounds
with as irrefiftible proofs of a fupreme Caufe and go-
verning Providence, as we find in modern. phyfico-
theology. And Cicero dwells more on the ftruture
and ceconomy of animals than on all the productions of
nature befides, when he wants to prove the exiftence of
the gods from the order and beauty of the univerfe.
He there takes a furvey of the body of man in a moft
elegant {ynopfis of anatomy, and conclades thus :
¢ Quibus rebus expofitis, fatis docuifle videor, homi-
nis natura, quanto omnes anteiret animantes. Ex quo
debet intelligi, nec figuram fitumque membrorum, nec
ingenii mentifque vim talem effici potuifle fortuna.”

The fatisfaction of mind which arifes from the ftudy
of anatomy, and the influence which it muft natarally
have upon our minds as philofophers, cannot be better
conveyed than by the following paflage from the fame
author: ‘“ Quee contuens animus, accepit ab his cog-
nitionem deorem, ex qua oritur pietas: cui conjuncta
juftitia eft, reliqueeque virtutes : ex quibus vita beata
ex(iftit, par et fimiles deorum, nulla alia re nifi immor-
talitate, quae nihil ad bene vivendum pertinet, cedens
coeleftibus.”

It would be endlefs to quote the animated paffages
of this fort which are to be found in the phyficians,
philofophers, and theologifts, who have confidered the
ftracture and functions of animals with a view towards
the Creator. It is a view which muft ftrike one with
a moft awful conviction. Who can know and confider
the thoufand evident proofs of the aftonithing .art of
the Creator, in forming and fuftaining an animal body
fuch as ours, without feeling the moft pleafant enthu-
fiafm ! Can we ferioufly refleét npon this awful fub-
je&, without being almoft loft in adoration ! without
longing for another life after this, in which we may be
gratified with the higheft enjoyment, which our facul-
ties and nature feem capable of, the feeing and com-
prehending the whole plan of the Creator, in forming
the univerfe and in dire@ing all its operations ?

But the more immediate purpofes of anatomy con-
cern thofe who are to be the guardians of health, as
this ftudy is neceffary to lay a foundation for all the
branches of medicine. The more we know of our
fabric, the more reafon we have to believe, that if our
fenfes were more acute, and our judgment more enlar-
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ged, we fhould be able to trace many fprings of life
which are now hidden from us : by the fame fagacity
we fhould difcover the true caufes and nature of dif-
eafes; and thereby be enabled to reftore the health of
many, who are now, from our more confined know-
ledge, faid to labour under incurable diforders. By
fach an intimate acquaintance with the ceconomy of
our bodies, we fhould difcover even the feeds of dif-
cafes, and deftroy them before they had taken root in
the conftitution.

That anatomy is the very bafis of furgery every body
allows. It is diffeCtion alone that can teach us, where
we may cut the living body with freedom and difpatch;
and where we may venture with great circumfpection
and delicacy ; and where we muft not, upon any ac-
count, attemptit. ‘This informs the head, gives dex-
terity to the hazd, and familiarizes the fears with 2
fort of neceffary inhumanity, the ufe of catring-inftru-
ments upon our fellow-creatures. ;

Befides the knowledge of our body, threugh all the
variety of its ffructure and operations in a found ftate,
it is by anatomy only that we can arrive at the know-
ledge of the true nature of moft of the difeafes which
afhi@& humanity. 'The fymptoms of many diforders
are often equivocal ; and difcafes themfelves are thence
frequently miftaken, even by fenfible, experienced, and
attentive phyficians. But by anatomical examination
after death, we can with certainty find out the mif-
take, and learn to avoid it in any fimilar cafe.

This ufe of anatomy has been fo generally adopted
by the moderns, that the cafes already publifhed are
almoft innumerable : Mangetus, Morgagni, indeed ma-
ny of the beft modern writingsin phyfic, are full of them.
And if we loock among the phyficians of the beft cha-
raéter, and obferve thofe who have the ar# itfelf, ra-
ther than the ¢raft of the profeflion at hearr; we fhall
find them conftantly taking pains to procure leave to
examine the bodies of their patients after death.

After having confidered the rife and progrefs of ana-
tomy ; the various difcoveries that have been made in
it, from time to time ; the great number of diligent
obfervers who have applied themfelves to this art; and
the importance of the ftudy, not only for the preven-
tion and cure of difeafes, but in furnithing the livelieft
proofs of divine wifdom ; the following queftions feem
natarally to arife : For what purpofe is there fuch a
variety of parts in the human body ? Why fuch a com-
plication of nice and tender machinery ! Why was
there not rather a more fimple, lefs delicate, and lefs
expenfive frame (a)?

In order to acquiréa fatisfactory general idea of this
fubje, and find a almion of all fuch queftions, let
us, in our imaginations, make a man : in other words
tet us fuppofe that the mind, or immaterial part, is to be
placed in a corporeal fabrie, in order to hold a corre-
fpondence with other material beings by the intervention
of the body ; and then confider, z priori, what will
be wanted for her accommodation. In this inquiry, we
fhall plainly fee the neceflity or advantage, and there-
fore the final caufe, of moft of the parts which we ac-
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tually find in the haman body. And if we confider
that, in order to anfwer fome of the reqnifites, human
wit and invention would be very infufficient; we need
not be farprifed if we meet with fome parts of the bo
dy whofe ufe we cannot yet perceive, and with fome
operations and fun¢tions which we cannot explain. We
can fee that the whole bears the moft firiking charac-
ters of excelling wifdom and ingenuity : but the im-
perfeét fenfes and capacity of man cannot pretend to
reach every part of a machine, which nething lefs than
the intelligence and power of the Supreme Being conld
contrive and execute.

Firft, then, the mind, the thinking, immaterial a-
gent, muft be provided with a place of immediate re-
fidence, which fhall have all the requifites for the union
of fpirit and body ; accordingly fhe is provided with
the brain, where fhe dwells as governor and fuperin-
tendant of the whole fabric.

In the next place, as fhe is to hold a correfpondence
with all the material beings around her, fhe muit be
fupplied with organs fitted to receive the different
kinds of impreflions which they will make. In fad&,
therefore, we fee that fhe is provided with the organs
of {fenfe, as we call them : the eye is adapted to light ;
the ear to found; the nofe to fmell ; the mouth to tafle;
and the {kin to touch.

Further : She muft be furnithed with organs of
communication between herfelf in the brain and thofe
organs of fenfe, to give her information of all the im-
preflions that are made npen them : and fhe muft have
organs between herfelf in the brain and every other
part of the body, fitted to convey her commands and
influence over the whole. For thefe purpofes the nerves
are a&tually given. They are chords, which rife from
the brain, the immediate refidence of the mind, and
difperfe themfelves in branches throngh all parts of the
body. They convey all the different kinds of fenfa-
tions to the mind, in the brain; and likewife carry
out {from thence all her commands or influence to the
other parts of the body. They are intended to be oc-
cafional monitors againt all fuch impreffions as might
endanger the well-being of the whole, or of any par-
ticular part; which vindicates the Creator of all things,
in having aftually fubjected us to thofe many difagree-
able and painful fenfations which we are expefed to
from a thoufand accidents in life.

Moreover, the mind, in this corporeal fyftem, muft
be endued with the power of moving from place to
place, that fhe may have intercourfe with a variety of
objeéts ; that fhe may fly from fuch as are difagreeable,
dangerous or hurtful, and purfue fuch as are pleafant
or ufeful to her. And accordingly fhe is furnithed
with limbs, and with mafcles and tendons, the inftru-
ments of motion, which are found in every part of rhe
fabric where motion is neceflary.

But to {upport, to give firmnefs and fhape to the
fabric; to keep the fofter parts in their proper places ;
to give fixed points for, and the proper direion to
its morions, as well as to proteét fome of the more
important and tender organs from external injuries ;

there

(a) Thefollowing beautiful reprefentation is taken from the Jate Dr Hunter’s Inirodultory Le@ure in Aua-

tomy. BN
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there muft be fome firm prop-work interwoven through
the whole. And, in fa&, for fuch purpofes the bones
are given.

The prop-work muft not be made into one rigid fa-
bric, for that would prevent motion. ‘Therefore there
are a number of bones.

Thefe pieces muft all be firmly bound together, to
prevent their diflocation. And this end is perfeétly
well anfwered by the ligaments.

The extremitics of thefe bony pieces, wherethey
move and rub upon one another, muft have fmooth
and flippery furfaces for eafy motion. This is moft
happily provided for, by the cartilages and mucus of
the joints.

The interftices of all thofe parts muft be filled up
with fome foft and du&ile matter, which thall keep
themin their places, unite them, and at the {fame time
allow them to move a little upon one another. And
thefe purpofes are anfwered by the cellular membrane
or adipofe fubftance.

There mult be an outward covering over the whole
apparatus, both to give it compaétnefs and to defend it
from a thoufand injuries : which, in fa@, are the very
purpofes of the fkin and other integuments.

Laftly, the mind being formed for fociety and in-
tercourfe with beings of her own kind, fhe muft be en-
dued with powers of exprefling and communicating her
thoughts by fome fenfible marks or figns; which fhall
be both eafy to herfelf, and admit of great variety ; and
accordingly fhe is provided with the organs and faculty
of fpeech, by which fhe can throw out figns with ama-
zing facility, and vary them without end.

Thus we have built up an animal body which would
feem to be pretty complete : but as it is the nature of
matter to be altered and worked upon by maiter ; fo
in a very little time fuch a living creature muft be de-
ftroyed, if there is no provifion for repairing the inju-
ries which fhe muft commit upon herfelf, and thofe
which the muft be expofed to from without. There-
forea treafure of blood is a¢tually provided in the heart
and vafcular fyftem, full of nutritious and healing par-
ticles, fluid enough to penetrate into the minuteft parts
of the animal ; impelled by the heart, and conveyed
by the arteries, it wafhes every part, builds up what
was broken down, and {weeps away the old and ufelefs
materials. Hence we fee the neceflity or advantage of
the heart aud-arterial fyftem.

What more there was of this blood than enough to
repair the prefent damages of the machine, muftnot be
loft, but fhould be returned again totheheart ; and for
this purpofe the venous fyftem is actually provided.
Thefe requifites in the animal explain, & priori, the
circulation of the blood.

The old materials which were becomeufelefs, andare
fwept off by the current of blood, muft be feparated
and thrown out of the fyftem. Therefore glands, the
organs of Secretion, arc given for {training whateveris
redundant, vapid, or noxious, from the mafs ofblood ;
and when ftrained, they are thrown out by emunéto-
ries, called organs of Excretion.

But now, as the machine muft be conftantly wear-
ing, the reparation muft be carried on without inter-
miffion, and the ftrainers maft always be employed.
Therefore there is acnally a perpetual circulation of
the blood, and the f{ecretions are always going oi.
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Even all this provifion, however, would not be fuffi-
cient ; for that ftore of blood would foon be confumed,
and the fabric would break down, if there were nota
provifion made for frefh fupplies. Thefe we obferve,
in fad, are profufely fcattered round her in the ani-
mal and vegetable kingdoms ; and fhe is furnifhed with
hands, the fitteft inftruments that could have been con-
trived, forgathering them, and for preparing them in
a variety of ways for the mouth.

But thefe fupplies, which we call food, muft be con-
fiderably changed ; they muft be converted into blood.
Therefore fhe is provided with teeth for cutting and
bruifing the food, and with a ftomach for melting it
down: In fhort, with all the organs fubfervient to di-
geftion.—The finer parts of the aliments only can be
ufeful in the conflitution : thefe muft be taken up and
conveyed into the blood, and the dregs muft be thrown
offl. With this view the inteftinal canal is actually gi-
ven. It feparates the nutritious part, which we call
chyle, tobe conveyed into the blood by the fyftem of
abforbent veflels ; and the feces pafs downwards, to
be conducted out of the body.

Now we have got our animal not only furnifhed with
what is wanted for its immediate exiftence, but alfo
with the powers of protracting that exiftence to an in-
definite length of time. But its duration, we may pre-
fume, muft neceffarily be limited: for as it is nourifh-
ed, grows, and is raifed up to its full ftrength and ut-
moft perfection; fo it mauft, in time, in common with
all material beings, begin to decay, and then hurry on
to final ruin, Hence we fee the neceflity of a fcheme
for renovation.  Accordingly wife Providence, to per-
petuate, as well as preferve his work, befides giving a
ftrong appetite for life and felf-prefervation, has made
animals male and female, and given them fuch organs
and paflious as will fecure the propagation of the fpe-
cies to the end of time.

Thus we fee, that by the very imperfe@ furvey
which human reafon is able to take of this fubje&, the
animal man muft neceffarily be complex in his corpo-
real {yftem, and in its operations.

He muft have one grear and general fyftem, the val-
cular, branching through the whole for circulation :
Another, the nervous, with its appendages the organs
of fenfe, for every kind of feeling : And a third, for
the union and conneclion of all chofe parts.

Befides thefe primary and general fyftems, he re«
quires others which may be more local or confined :
One for ftrength, fupport, and protection ; the bony
compages : Another for the requifite motions of the
parts among themfelves, as well as for moving from
place to place ; the mufcular part of the body : An-
other to prepare nourifhment for the daily recruit of
the body ; the digeftive organs: And one for propa-
gating the fpecies ; tlie organs of generation.

And in taking this general furvey of what would
appear, a priori, to be neceflary for adapting an animal
to the fituations of life, we obferve, with great fatisfac-
tion, that man is accordingly made of fuch fyftems,
and for fuch purpofes. He has them all ; and he has
nothing more, except the organs of refpiration. Brea-
thing it feemed difficult 10 account for a priori: we
only knew it to be in fa& eflentially neceflary to
life. Notwithftanding this, when we faw all the other
parts of the body, and their funéions, fo well ac-
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counted for, and fo wifely adapted'ta their feveral pur-
pofes, there could be no doubt that refpiration was fo
likewife : And accordingly, the difcoveries of Dr
Prieftley have lately thrown light upon this funéion
alfo, as will be fhown in its proper place.

Of all the different fyftems in the human body, the
ufe and neceflity are not more apparent, than the wif-
domand contrivance which has been exerted in putting
them allinto the moft compaét and convenient form : in
difpofing them {o, that they fhall mutually receive, and
give helps to one another ; and that all, or many of the
parts, fhall not only anfwer their principal end or pur-
pofe, but operate fuccefsfully and ufefully in a variety
of fecondary ways.

If we confider the whole animal machine in this
light, and compare it with any machine in which hu-
man art has exerted its utmoft; fuppofe the beft con-
ftruéted fhip that ever was built, we fhall be convinced
beyond the poffibility of doubt, that there are intelli-
gence and power far furpaffing what humanity can
boaft of.

One fuperiority in the natural machine is peculiarly
ftriking.—In machines of human contrivance or art,
there is no internal power, no principle in the machine
itfelf, by which it can alter and accommodate itfelf to
any injury which it may fuffer, or make up any injury
which admits of repair. Butin the natural machine,
the animal body, this is moft wonderfully provided for,
by internal powers in the machine itfelf ; many of
which are not more certain and obvious in their ef-
feéts, than they are above all human comprehenfion as
to the manner and means of their operation. Thus, a
wound heals up of itfelf ; a broken bone is made firm
again by a callus ; a dead part is feparated and thrown
off ; noxious juices are driven out by fome of the
emuné&ories ; a redundancy is removed by fome fpon-
tancous bleeding ; a bleeding naturally ftops of itfelf ;
and a great lofs of blood, from any caufe, is in fome
meafure compenfated, by a contrating power in the
vafcular {yftem, which accommodates the capacity of
the veffels to the quantity contained. The ftomach
gives information when the fupplies have been expend-
ed; reprefents, with great exactnefs, the quantity and
the quality of what is wanted in the prefent ftate of
the machine ; and in proportion as the meets with ne-
gled, rifes in her demand, urges her petition ina loud-
er tone, and with more forcible arguments. For its
prote@ion, an animal body refifts heat and cold in a
very wonderful manner, and preferves an equal tempe-
rature in a burning and in a freezing atmofphere.

A farther excellence or fuperiority in the natural
machine, if poflible, ftill more aftonifhing, more beyond
all human comprehenfion, than what we have been
fpeaking of, is the following. Befides thofe internal
powers of {elf-prefervation in each individual, when two
of them ce-operate, or att in concert, they are endued
with powers of making other animals or machines like
themf{elves, which again are pofleffed of the fame powers
of producing others, aud fo of multiplying the fpecies
withont end. :

Thefe are powers which meck all human invention

imitation. They are characteriftics of the divine

Architect. .
Javing premifed this general acconnt of the fubjedt,

we fhall next confider the method to be obfetved in
treating it. i ! '

The ftudy of the human body, as already noticed, is
commonly divided into two parts. ‘The firft, which is
called Anatomy, relates to the matterand ftraéture of its
parts ; the fecond, called Phyfiology and Animal econo-
my, relates tothe principles and laws of its internal ope-
rations and funéions.

As the body is a compound of folids and fluids, Aza-
tomy is divided into,

1. The Anatomy of the folids, and

2. The Anatomy of the fluids.

L. The Sor1ps, by which we mean all parts of our
body, which are not fluid, are generally divided into
two clafles, viz. ,

1. The hard folids or bones. This part of anatomy
is called Offcology ; which fignifies the doétrine of the
bones.

2. The fofter folids; which part is called Sarcology,
viz. the doétrine of flefh.

"This divifion of the folids, we may obferve, has pro-
bably taken its origin from the vulgar obfervation, that
the body is made of bone and fleh. And as there are
many different kinds of what are called foft or flethy
parts, Sarcology is fubdivided into,

(1.) Angeiology, or the dotrine of veflels ; by which
is commonly underftood b/ood-veffels :

(2.) Adenolegy, of glands :

(3.) Neurology, of nerves :
 (4.) Myology, of mufcles: and,

(5.) Splanchnology, of the vilcera or bowels. There
is, befides, that part which treats of the organs: of
fenfe and of the integuments.

This divifion of the folids has been here mentioned,
rather for thefake of explaining fo many words, which
are conftantly ufed by anatomifts, than for its import-
ance or accuracy. For befides many other objeétions
that might be urged, there are in the body three {pe-
cies of folids, viz. griftle or cartilage, hair, and nails;
which are of an intermediate nature between bone and
flefh; and therefore cannot fo properly be brought into
the ofteology or ihe farcology. The cartilages were
claffed with the bones; becaufe the greateft number of
them are appendages to bones: and for the like reafon
the hair and the nails were claflfed with the integu-
ments.

II. The rru1ps of the human body may be divided
into three kinds, which Dr Hunter calls the crude, the
general or perfect, and the /ocal or fecreted fluid.

1. By the crude fluid is meant the chyle, and what-
ever is abforbed at the furfaces of the body ; in other
words, what is recently taken into the body, and is not
yet mixed with or converted into blood.

2. The general or perfeét fluid is the blood itfelf ;
to wit, what is contained in the heart, arteries, and
veins, and is going on in the round of the circulation.

3. The Jocal or fecreted, are thofe fluids peculiar to
particular parts of the body, which are ftrained off from
the blood, and yet are very different in their properties
from the blood. They are commonly called fecretions ;
and fome are ufeful, others excrementitious.

In treating of the P/a_yﬁo/ogy, it is very difficult to fay
what plan thould be followed ; for every method which
has been yet propofed, is attended with manifeft in-

convenience,
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convenience. The powers and operations of the ma-
chine have fuch a dependence upon one another, fuch
connections and reciprocal influence, that they cannot
well be underftood or explained feparately. In this
fenfe our body may be compared to a circular chain of
powers, in which nothing is firft or laft, nothing foli-
tary or independent; fo that wherever we begin, we
find that there is fomething preceding which we ought
to have known. If we begin with the brain and the
nerves, for example, we fhall find that thefe cannot

- Paz». Kk

WE begin with the bones, which may be confider-
ed as the great fapport of the body, tending to
give it fhape and firmnefs.—But before we enter into
the derail of each particular bone, it will be neceffary
to defcribe their compofition and conneétions, and to
explain the nature of the different parts which have
an immediate relation to them ; as the carrilages, liga-
ments, periofteum, marrow, and fynovial glands.

Bones in general, with their Ap-

SEcT. I. Of the
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exift, even in idea, without the heart: if we fet out
with the heart and vafcular fyftem, we fhall prefently
be fenfible, that the brain and nerves muft be fuppof-
ed: or, fhould we take up the mouth, and follow the
courfe of the aliment, we fhould fee that the very firft
organ which prefents itfelf, fuppofed the exiftence of
both the heart and brain: Wherefore we fhall incor-
perate the Phyfiology with the Anatomy, by attempt-
ing to explain the funétions after we have demeonftra-
ted the organs. :

OSTEOLOGY.

hamel, who has adopted this opinion, fed different
animals with madder and their ordinary food alternate-
ly during a certain time; and he afferts, that in dif-
{e@ing their bones, he conftantly obferved diftiné lay-
ers of red and white, which correfponded with the
length of time they had lived on madder or their
ufual aliment. But it has fince been proved by Det-
leff, that M. Duhamel’s experiments were inaccurate,
and that neither the periofteum nor the cartilages are
tinged by the ufe of madder, which is known to af-
fect the bones only.

We ufually confider in a bone, its body and its ex-

1
Ofthecom- THE bones are of a firm and hard () fubftance,
pofition of of a white colour, and perfely infenfible. They are
thebones. the moft compact and folid parts of the body, and

tremities. The ancients gave the name of diaphyfis to
the body or middle part, and divided the extremities
into apophyfis and epiphyfis. ~An apophyfis, or procefs,

ferve for the artachment and fupport of all the other
arts.

i Three different fubftances are ufually diftinguithed
in them; their exterior or bony part, properly fo call-
ed; their fpongy cells; and their reticular {ubftance.
The firft of -thefe is formed of many laminz or plates,
compofing a firm hard fubftance—The fpongy or eel-
lular part is fo called on account of its refemblance to
a fponge, from the little cells which compofe it. 'This
fubftance forms almoft the whole of the extremities of
cylindrical bones. The reticular part is compofed of
fibres, which crofs each other in different diretions.
This net-work forms the internal furface of thofe bones
which have cavities.

The flat bones, as thofe of the head, are compofed
only of the laminz and the cellular fubftance. This
laft is ufually found in the middle of the bone dividing
it into two plates, and is there called dip/ve.

Gagliardi, who pretended to have difcovered an in-
finite number of claviculi (c), or bony procefles, which
he defcribes as traverfing the laminee to unite them to-
gether, has endeavoured to fupport this pretended dif-
covery by the analogy of bones to the bark of trees,
in which cerrain woody nails have been remarked ; but
this opinion fecms to be altogether fanciful.

Some writers have fuppofed, that the bones are
formed by layers of the periofteum, which gradually
offify, in the fame manner as the timber is formed in
trees by the hardening of the white fubftance that is
found between the inner bark and the wood. M. Du-

as it is more commonly called, is an eminence continu-
ed from the body of the bone, whereas an epiphyfis is
at firft a fort of appendage to the bone, by means of an
intermediate cartilage. Many epiphyfes, which appear
as diftinét bones in the foetus, afterwards become apo-
phyfes; for they are at length fo completely united to
the body of the bone as not to be diftinguifhable from it
in the adult ftate. It is not unufual, however, at the
age of 18 and even 20 years, to find the extremities
of bones ftill in the ftate of epiphyfis.

The names given to the procefles of bones are ex-
preflive of their fhape, fize, or ufe; thus if a procefs
is large and of a fpherical form, it is called capus,
or head; if the head is flatted, it is termed condyle.
Some procefles, from their refemblance to a ftiletto,
a breaft, or the beak of a crow, are called fy/oid, maf~
toid, or coracoid: others are ftyled ridges or [pines.
The two procefles of the os femoris derive their name
of #rochanters from their ufe.

A bone has its cavities as well as procefles. Thefe
cavities cither extend quite through its fubftance, or
appear only as depreflions.  The former are called fo-
raminaor holes,and thefe foramina are fometimes term-
ed canals or conduits, according to their form and ex-~
tent. Of the depreflions, fome are ufefal in articula-
tion. Thefe are called cotyloid when they are deep,
as is the cafe with the os innominatum, where ir re-
ceivesthe head of the os femoris ; or glenoid when they
are fuperficial, as in the fcapula, where it receives the
os humeri. Of the depreflions that are not defigned

for
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() Mr Scheele has lately difcovered that bones contain the phofphoric acid united with calcareous carth ;

and that to this combination they owe their firmnefs.

(¢) In his Anat. offium nov. invent. illuflrat. he defcribes four kinds of thefe claviculi or nails, viz. the pera

pendicular, oblique, headed, and crooked.
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ORteology. for articulation, thofe which have f{inall apertures are
v~ called finufes ; others that are large, and not equally
furrounded by high brims, are ftyled fo/fe ; fuch as are
long and narrow, furrows; or if broad and fuperficial
without brims, finuzofities. Some are called digital im-
preffions, from their refemblance to the traces of a fin-
2 ger on foft bodies. '
Jonnedi-  We fhall abridge this article, which is exceedingly
;:n":s the  giffufe in the generality of anatomical books, and will
7 endeavour to deferibe it with all the clearnefs it will
allow.

The bones compofing the fkeleton are fo conftruéted,
that the end of every bone is perfectly adapted to the
extremity of that with which it is conneéted, and this

3 connedtion forms what is called their arficulation.

f Articulation is divided into diarthrofis, [ynarthrofis,
and amphiarthrofis, or moveable, immovable, and mix-
ed articulation. ~ Each of the two firft has its fubdivi-
fions. 'Thus the Diarthrofis, or moveable articulation,
includes, 1. The enarthrofis, as it is called, when a large
i head is admitted into a deep cavity, as in the articula-
i tion of the os femoris with the os innominatum. 2.
Arthrodia, when a round head is articulated with a
fuperficial cavity, as is the cafe of the os humeri and
fecapula. 3. Ginglimus, or hinge-like articulation, as
in the conne&ion of the thigh-bone with the tibia.
The enarthrofis and arthrodia allow of motion to all
fides ; the ginglimus only of flexion and extenfion.

The fynarthrofis, or immoyveable articulation, in-
clades, r. The futare, when the two bones are in-
dented into each other, as is the cafe with the parietal
bones. 2. Gomphofis, when one bone is fixed into
another, in the manner the teeth are placed in their
fockets.

The term amphiarthrofis is applied to thofe articula-
tions which partake both of the fynarthrofis and diar-
throfis, as is the cafe with the bones of the vertebrae,
which are capable of motion in a certain degree, al-
though they are firmly conneted together by interme-
diate cartilages.

What is called [ymphyfisis the union of two bones
into one; as in the lower jaw, for inftance, which in
the foetus confifts of two diftin&t bones, but becomes
one in a more advanced age, by the offification of the
uniting cartilage.

‘When bones are thus joined by the means of carti-
lages, the union is ftyled [jnchondrofis; when by li-
gaments, [yneurofis. ;

Cartilages are white, folid, fmooth, and elaftic fub-
ftances, between the hardnefs of bones and ligaments,
and feemingly of a fibrous texture. ‘We are not able
to trace any veflels into their fubftance by injection,
nor are they ever found tinged in animals that have
been fed with madder.

They may be diftinguithed into, 1ft, Thofe which
are conneéted with the bones ; and, 2dly, Thofe which
belong to other parts of the body. The firft ferve ei-
ther to cover the ends and cavities of bones intended
for motion, as in the articulations, where by their
fmoothnefs they facilitate motions, which the bones
alone could not execute with fo much frecedom; or
they ferve to unite bones together, asin the {fymphy-
fis pubis, or to lengthen them, as in the ribs. :

Many of them offifying as we advance in life, their
namber is lefs in the adalt than in the foetus, and of

Of the Car-
tilages.
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courfe there are fewer bones in the old thanin the Ofteology.
young fubject. ey
Of the fecond clafs of cartilages, or thofe belonging
to the foft parts, we have inftances in the larynx,
where we find them ufeful in the formation of the
voice, and for the attachment of mufcles. 4
The perioftenm is a fine membrane of a2 compaét cel- Of the Pe-
lular texture, refleéted from one joint to ancther, and riofteum.
ferving as a common covering tothe bones. It has
fanguiferous and lymphatic veflels, and is fupplied with
uerves from the neighbouring parts. It adheres very
firmly to their furface, and by its fmoothnefs facilitates
the motion of mufcles. It likewife fupports the vef-
fels that go to be diftributed through the fubftance of
the bomes, and may ferve to ftrengthen the articula-
tions. At the extremities of bones, where it'is found
covering a cartilage, it has by fome been improperly
confidered as a diftinét membrane, and named peri-
chondrium. ‘This, in its ufe and ftructure, refembles
the periofteum. Where it covers the bones of the
fkull, it has gotten the name of pericraniuns.
The perioftenm is not a production of the dura ma-
ter, as the ancients, and after them Havers, imagined ;
nor are the bones formed by the offification of this
membrane, at leaft when it isin a found flate, as fome
late writers have fuppofed.
The periofteum is deficient in the teeth above the
fockets, and in thofe parts of bones to which ligaments
or tendons are attached. 5
The marrow is a fat oily fubftance, filling the cavi- Of the
tics of bones. In the great cavities of long bones it Marrow.
is of 2 much firmer confiftence than in the cells of
their fpongy part. In the former it inclines fomewhat
to a yellowith tinge, and is of the confifience of fat;
in the latter it is more fluid, and of a red colour.
This difference in colour and confiftence is owing to
accidental caufes ; both kinds are of the fame natare,
and may both be defcribed under the common name of
marrow, though fome writers give the name only to
the fat-like fubftance, and call the other the medullary
juice.
The marrow is contained in a very fine and tranfpa-
rent membrane, which is fupplied with a great num-
ber of blood veflels, chiefly from the periofteum. This
membrana medullaris adheres to the inner furface of
the bones, and furnifhes an infinite number of minute
bags or veficles for inclofing the marrow, which is like-
wife fupported in the cavities of the bones by the long
filaments of their reticular fubftance.
Befides the veflels from the periofteum, the mem-
brana medullaris is furnifhed with others, which in the
long bones may be feen pafling in near the extremities
of the bone, and fending off numerous branches that
ramify through all the veficles of this membrane.
The bones, and the cells containing the marrow,
are likewife furnithed with lymphatics. By their
means, the marrow, like the far, may be taken up in
a greater quantity than it is fecreted; and hence itis
that fo little are found in the bones of thofe who die of
lingering difeafes.
It is {till a matter of controver{y, Whether the mar-
row is fenfible or not? We are certainly not able to
trace any mnerves to it; and from this circumftance,
and its analogy to fat, Haller has ventured to confider
it asinfenfible. On the other hand, Duverncy aflerts,
that
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Ofteology. that an injury done to this fubftance in a living animal
——— was attended with great pain. In this difpute phyfi-
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ologifts do not feem to have fufficiently difcriminated
between the marrow itfelf and the membranous cells
in which it is contained. The former, like the fat,
being nothing more than a fecreted, and of courfe an
inorganized, matter, may with propriety be ranked a-
mong the infenfible parts, as much as infpiffated mu-
cus or any other {fecreted matter in the body ; where-
as the membrana medullaris being vafcular, though it
pofleffes but .an obfcure degree of feelingin a found
ftate, is not perfeétly infenfible.

The marrow was formerly fuppofed to be intended
for the nourifhment and renewal of the bones ; but
this doétrine is now pretty generally and defervedly
exploded. It feems probable that the marrow is to
the bones what fat is to the foft parts. They both
ferve for fome important purpofes in the animal ceco-
nomy ; but their particular ufe has never yet been
clearly afcertained. The marrow, from the tranfuda-
tion of the oil throngh the bones of a fkeleton, is fup-
pofed to diminith their brittlenefs ; and Havers, who
has written profefledly on the bones, defcribes the ca-
nals by which the marrow is conveyed through every
part of their fubftance, and divides them into longi-
tudinal and tranfverfe ones. He fpeaks of the firft
as extending through the whole length of the bone ;
and of the latter, as the paflages by which the longi-
tudinal ones communicate with each other. The fimi-
larity of thefe to the large cancelli in burnt bones, and
the tranfudation of the oil through the bones of the
fkeleton, feems to prove that fome fuch paffages do
actually exift.

The fynovial glands are fmall bodies (p), fuppofed
to be of a glandular ftruéture, and exceedingly vafcu-
lar, fecreting a fluid of a clear mucilaginous nature,
which ferves to lubricate the joints. They are placed,
in {mall cavities in the articnlations, fo as to be ca-
pable of being gently compreffed by the motion of
the joint, which exprefles their juice in proportion to
the degree of frition. When the fynovia is wanting,
or is of too thick a confiftence, the joint becomes ftifi’
and incapable of flexion or extenfion. Thisis what
is termed aznchylofis.

Ligaments are white, gliftening, inelaftic bands,
of a compa& fubftance, more or lefs broad or thick,
and ferving to conneé the bones together. They are
diftinguithed by different names adapted to their diffe-
rent forms and ufes. Thofe of the joints are called
either round orburfal. The round ligaments are white,
tendinous, and inelaftic. They are ftrong and flexible,
and are fonnd only in the joint of the knee, and in
the articulation of the os femoris with the os innomi-
natum. The burfal, or capfular ligaments, furround
the whole joint like a purfe, and are to be found in
the articulations which allow motion every way, as in
the articnlation of the arm with the fcapula.

Of thole facs called Burfw mucofw, a few were
known to former anatomifts, but by much the greater
number have been fince difcovered by Dr Monro (E),
who obferves, that they are to be met with in the ex-
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are interpofed between the tendons and external parts,
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tremities of the body only ; that many of thcm are Ofteology
placed entirely on the inner fides of the tendons, be- >
tween thefe and the bones. Many others cover not
only the inner, but the outer fides of the tendons, ot

as well as between thofe and the bones. #

Some are fitnated between the tendons and external
parts only or chiefly, fome between contiguous ten-
dons, or between the tendons or the ligaments and the
joints. A few fuch facs are obferved where the procef-
fes of bones play upon the ligaments, or where one bone
plays upon another. Where two or more tendons are
contiguous, and afterwards {eparate from each other,
we generally find a common burfa divided into branch-
es, with which it communicates ; and a few burfz of
contiguous tendons communicate with each other.—
Some, in healthy children, communicate with the ca-
vities of the joints ; and in many old people he has
feen fuch communications formed by ufe or worn by
fri¢tion, independent of difeafe.

Their proper membrane is thin and tranfparent, but
very denfe, and capable of confining air or any other
flaid. It is joined to the necighbouring parts by the
common cellular fubftance. Between the burfa and the
hard fubftance of bone, a thin layer of cartilage or of
tongh membrane is very generally interpofed. To the
cellular fubftance on the outfide of the burfa, the adi-
pofe fubftance is connected ; except where the burfa
covers a tendon, cartilage, or bone, muach expofed to
preffure or friction.

In feveral places a mafs of fat, covered with the con-
tinnation of the membrane of the burfa, projeéts into
its cavity. The edges of this are divided into fringes.

The inner fide of the membrane is fmooth, and is
extremely flippery from the liquor fecreted in ir. 0

The ftructure of the burfeebears a ftrong refemblance Theirfin
to the capfular ligaments of the joints. 1. The inner ture com
layer of the ligament, like that of the burfze, is thin pared wi
and denfe. 2. It is conneded to the external ligaments that of t
by the common cellular fubftance. 3. Between it and the c?:i‘::;
bones, layers of cartilage, or the articular cartilages, . joint
are interpofed. 4. At the fides of the joints, where it is
not fubjeéted to violent preflure and friétion, the adi-
pofe fubftance is connected with the cellalarmembrane.
5. Within the cavities of the joints we obferve maffes
of fat projeting, covered with fimilar blood-veflels, and
with fimilar fimbriee hanging from their edges. 6. In
the knee the upper part of fuch a mafs of fat forms
what has been called the mucilaginons gland of the joint,
and the under part projeés into the burfa behind the
ligament which ties the patella to the tibia. 7. The
liquor which lubricates the burfe has the fame colour,
confiltence, and properties as that of the joints, and
both are affected in the fame manner by heat, mineral
acids, and ardent {pirits. 8. In fome places the burfze
conftantly communicate with the cavities of the joints,
in others they generally do fo ; from which we may in-
fer a famenefs of ftru@ure.

When we examine the fimbrize common to the fatty
bodies of the joints and burfz, and which have been
fuppofed to be the duéts of glands lodged within the

mafles

(p) It is mow much doubted, however, whether the appearances in the joints, which are ufually called
glands, are any thing more than affemblages of fat.

() See Defeription of the Burfe Mucofe, &c.
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Dfeology. maffes of fat, we are not able to difcover any glandular
appearance within them. And although we obferve
many veflels difperfed upon the membranes of the fatty
bodies and fimbrize ; and that we cannot doubt that
thefe fimbrize confift of dués which contain a lubrica-
ting liquor, and can even prefs fuch a liquor from
them; yet their cavities and orifices are fo minute,
that they are not difcoverable even by the afliftance of
magnifying-glaffes. Thefe fimbriz appear, therefore,
! to be duéts like thofe of the urethra, which prepare a
mucilaginous liquor without the afliftance of any knot-
ty or glandalar organ.

Upon the whole, the fynovia feems to be furnithed
by invifible exhalent arteries by the ducts of the fim-
briz, and by oil exuding from the adipofe follicles by
paflages not yet difcovered.

10 The word fkeleton, which by its etymology implies
+ Mthe Ske- fimply a dry preparation, is ufually applied to an af-
ton. femblage of all the bones of an animal united toge-
ther in their natural order. It is faid to be a natural
fkeleton, when the bones are connefted together by
their own proper ligaments ; and an artificial one, when

they are joined by any other fubftance, as wire, &c.

The fkeleton is generally divided into the head,
trunk, and extremities. The firlt divifion includes
the bones of the cranium and face. The bones of the
trunk are the fpine, ribs, fternum, and bones of the
pelvis.

The upper extremity on each fide confifts of the
two bones of the fhoulder, viz. the fcapula and cla-
vicle; the bone of the arm, or os humeri; the bones
of the fore-arm, and thofe of the hand.

The lower extremity on each fide of the trunk con-
fifts of the thigh-bone and the bones of the leg and
foot.

Sect. II. Of the Bones of the Head.

Tae head is of a roundith figure, and fomewhat
oval (r). Its greateft diameter is from the forchcad
to the occiput ; its upper part is called vertex, or
crown of the head ; its anterior or fore-part the face ;
and the upper part of this fizciput, or forehead ; its
fides the temples; its pofterior, or hind-part, the oc-
ciput . -and its inferior part the bafis.

The bones of the head may be divided into thofe
of the cranium and face.

§ 1. Bones of the Cranium and Face.

{ THERE are eight bones of the cranium, viz. the co-
ronal bone, or os frontis; the two parietal bones, or
offa bregmatis ; the os occipitis ; the two temporal
bones ; the {fphenoid bone; and the os ethmoides, or
cribriforme. 1

Of thefe, only the os occipitis and offa bregmatis
are confidered as proper to the cranium; the reft being
common both to the cranium and face.

Ne 17. {
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Thefe bones are all harder at their furface than in Ofteology.
their middle ; and on this account they are divided
into two tables, and a middle fpongy fubftance called
dip/'o'e. 12

In this, as in all the other bones, we fhall confider of the 0s
its figure, firucture, procefles, depreflions, and cavi- Frontis.
ties ; and the manner in which it is articulated with
the other bones.

The os frontis has fome refemblance in fhape to the
fhell of the cockle. Externally it is convex, its con-
cave fide being turned towards the brain. ‘This bone,
in the places where it is united to the temporal bones,
is very thin, and has there no diplde. It is likewife
exceedingly thin in that part of the orbit of the eye
which is neareft to the nofe. Hence it is, that a
wound in the eye, by a fword or any other pointed
inftrument, is fometimes produétive of immediate death.
In thefe cafes, the fword pafling through the weak
part of the bone, penetrates the brain, and divides the
nerves at their origin ; or perhaps opens fome blood-
veflel, the confequences of which are foon fatal.

We obferve on the exterior furface of this bone five
apophyfes or procefles, which are eafily to be diftin-
guithed. One of thefe is placed at the bottom and
narroweft part of the bone, and is called the nafal
procefs, from its fupporting the upper end of the
bones of the nofe. The four others are called angu-
lar or orbitar procefles. They affift to form the orbits,
which are the cavities on which the eyes are placed.
In cach of thefe orbits there are two procefles, one at
the interior or great angle, and the other at the exte-
rior or little angle of the orbit. They are called the
angular procefles. Between thefe a ridge is extended
in form of an arch, and on this the eye-brows are
placed. It is called the orbirar or fuperciliary ridge,
and in fome meafure covers and defends the globe of
the eye. There is a hole in this for the paflage of the
frontal veflels and nerves. This arch is interrupted
near the nofe by a fmall pit, in which the tendon of
the mufculus obliquus major of the eye is fixed. From
the under part of each {uperciliary ridge a thin plate
runs a confiderable way backwards, and has the name
of orbitar ; the external and fore-part of this plate
forms a finuofity for lodging the lacrymal gland. Be-
tween the orbitar places there is a large difcontinuation
of the bone, which isfilled up by the cribriform part
of the os ethmoides.

On examining the inner furface of this bone at its
under and middle part, we obfervean elevation in form
of a ridge, which has been called the fpinous procefs ;
it afcends for fome way, dividing the bone into two
confiderable foflze, in which the anterior lobes of the
brain are placed. To a narrow furrow in this ridge
is attached the extremity of the falx, as the membrane
is called, which divides the braininto two hemifpheres.
The furrow becoming gradually widcr, is continued to
the upper and back part of the bone. It has the falx

fixed

£) The bones of the foctus being perfe&ly diftin@, and the mufcles in young perfons not a®ing much, the
fhape of the head has been fuppofed to depend much on the management of children when very young. Ve-
falius, who has remarked the difference in people of different nations, 91)(cljvcs, for inftance, that the head of a
Turk is conical, from the early ufe of the turban ; whilft that of an ‘Lngh{h}nan is flattened by the ghin-ﬁay,
Some of the lateft phyfiologifts fuppofe, with good reafon, that this difference is chiefly owing to certain natural

caufes with which we are as yet unacquainted.
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end of this in which the falx is'fixed, is hollow, for Ofteology.
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fixed to it, and part of the longitadinal finus lodged in
it. Befides the two foflz, there are many depreffions,
which appear like digitalimpreflions, and owe their for-
mation to the prominent circumvolutions of the brain.

In the feetus, the forehead is compofed of two dif-
tint bones; fo that in them the fagittal furure reaches
from the os occipitis to the nofe. This bone is almoft
every where compofed of two tables and a diplue.
Thefe two tables {eparating from each other under the
eyes, form two cavities, one on each fide of the face,
called the frontal finufes. Thefe finufes are lined
with a foft membrane, called membrana pitaitaria. In
thefe finufes a mucus is fecreted, which is conftantly
pafling through two fmall holes into the noftrils, which
it ferves to moiften.

The os frontis is joined by future to many of the
bones of the head, viz. to the parietal, maxillary, and
temporal bones; to the os ethmoides; os fphienoides;
os unguis; and offa nafi. The future which conneéts
it with the parietal bones is called the coronal future.

The parietal bones are twoin number; they are ve-
ry thin, and even tranfparent in fome places. The
particular figure of each of thefe bones is that of an
irregular {quare, bordered with indentations through
its whole circumference, except at its lower part. It
will be eafily conceived, that thefe bones which com-
pofe the fuperior and lateral parts of the cranium, and
cover the greateft part of the brain, form a kind of
vault. On their inner furface we obferve the marks
of the veflels of the dura mater; and at their upper
edge the groove for the fuperior longitudinal finus. -

The offa parietalia are joined to each other by the fa-
gittal future ; to the os {fphenoides and offa temporum
by the fquamous fature; to the os occipitis by the lamb-
doidal future (c), fo called from its refemblance tothe
Greek letter lambda; and to the os frontis by-the co-
ronal future.

In the foetus, the parieral bones are feparated from
the middle of the divided os frontis by a portion of the
cranium then unoffified.

The occipital bone forms the pofterior and inferior
parts of the fkull; it approaches nearly to the fhape of
a lozenge, and is indented throughout three parts of
its circumference.

There is a confiderable hole in the inferior portion
of this bone, called the foramen magnum, through
which the medulla oblongata pafles into the fpine.—
The nervi acceflorii, and vertebral arteries, likewife
pafs through it. Behind the condyles are two holes
for the paflage of cervical veinsinto the lateral finufes ;
and above them are two others for the paffage of the
eighth pair and acceffory nerves out of the head. At
the fides, and a little on the anterior part of the fora-
men magnum, are two procefles, called the condyles,
one on tach fide; they are of an oval figure, and are
covered with cartilage.

The external furface of this bone has a large tran{-
verfe arched ridge, under which the bone is very irre-
gular, where it affords atrachment to feveral mufcles.
On examining its inner farface, we may obferve two
ridges in form of a crofs; one afcending from necar the
foramen magnum to the top of the bone; the upper

lodging the fuperior longitudinal finus, and the under
end has the third procefs of the dura mater fixed to it.
The other ridge, which runs horizontally, is likewife
hollow for containing the lateral finufes. Four foffee
are formed by the crofs, two above and two below. In
the former are placed the pofterior lobes of the brain,
and in the latter the lobes of the cerebellum.

At the bafis of the cranium, we obferve the cunei-
form procefs (which is the name given to the grear a-
pophyfis at the fore part of this bone) ; it ferves for
the reception of the medulla oblongata.

The os occipitis is of greater ftrength and thicknefs
than ecither of the other bones of the head, though ir-
regularly fo; atits inferior part, where it is thinneft,
it is covered by a great number of mufcles.

This bone, from its fitnation, being more liable to
be injured by falls, than any other bone of the head,
nature has wifely given it the greateft ftrength at its
upper part, where it is moft expofed to danger.

It is joined to the parietal bones by the lambdoidal
future, and to the offa temporam, by the additamen-
tum of the temporal future. It is likewife conneéted
to the os {phenoides by the cuneiform procefs. It is
by means of the os occipitis that the head is united to
the trunk, the two condyles of this bone being con-
nected to the fuperior oblique procefles of the firft ver-
tebra of the neck.

There are two temporal bones, one on each fide.—

I

o

We may diftinguifh in them two parts; one of which Ofthetem-
is called the fguamous or fialy part, and the other pars poralbones

petrofa from its hardnefs.
pyramid.

Each of thefe divifions affords procefles and cavities :
externally there are three procefles ; one anterior, call-
ed the zygomatic procefs; one pofterior, called the
mafloid or mamillary procefs, from its refemblance to 2
nipple; and one inferior, called the fly/oid procefs, be-
caufe it is thaped like a ftiletto, or dagger.

The cavities are, 1. The meatus” auditorius exter-
nus. 2. Alarge foffa which ferves for the articulation
of the lower jaw ; itis before the meatus auditorius,
and immediarely under the zygomatic proeefs. 3. The
ftylo-mafteid hole, fo called from its fituation between
the ityloid and maftoid pracefles; it is likewife ftyled
the aquaeduct of Fallopius, and affords a paffage to the

This laft is fhaped like a

portio dura of the auditory, or feventh pair of nerves. .

4. Below, and on the fore-part of the laft foramen, we
obferve part of the jugular foffa, in which the begin-
ning of the internal jugular vein is lodged. Anterior
and foperior to this foffa is the orifice of a foramen,
through which paffes the carotid artery. This foramen
rans fir{t upwards and then forwards, forming a kind
of elbow, and terminates at the end of the os petro-
fum.—Ac this part of each temporal bone, we may ob-
ferve the opening of the Euftachian tube, a canal which
pafles from the ear to the back part of the nofe.

In examining the internal furface of thefe bones, we
may remark the triangular figure of their petrous part
which feparates two foflzz; one fuperior and anterior ;
the other inferior and pofterior: the latier of thefe
compofes part of the foffa, in which the cerebellum is
7 4R placed ;

(6) The lambdoidal future is fometimes very irregular, being compofed of many fmall futures, which furround
{o many little bones called ¢ffz triquetra, though perhaps improperly, as they are not always triangular.
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placed; and the former, a portion of the leaft foffa for
the bafis of the brain. On the pofterior fide of the
pars petrofa, we obferve the meatus auditorus internus,
into which enters the double nerve of the feventh pair.
On the under fide of this procefs, part of a hole ap-
pears, which is common to the temporal and occipital
bones; through it the lateral finus, the eighth pair,
and acceffory nerves, pafs out of the head.

The pars petrofa contains feveral little bones called
the bones of the ear; which, as they do not enter into
the formation of the cranium, thall be defcribed when
we are treating of the organs of hearing.

The offa temporum are joined to the offa malarum,
by the zygomatic futures; tothe parietal bones, by the
fquamous futures; to the os occipitis, by the lambdoi-
dal futare; and to the fphenoid bone, by the fature of
that name.

This bone, from its fituation amidft the other bones
of the head, has fometimes been called cuneiforme. It
is of a very irregular figure, and has beencompared to
a bat with its wings extended.

It is commonly divided into its middle part or body,
and its fides or wings.

The fore part of the body has a fpine or ridge, which
makes part of the feptum narium. The upper part of
cach wing forms a fhare of the temple. The fore part
of this belongs to the orbit ; while the under and
back part, termed /pizous procefs,is lodged in the bafe
of the dkull at the point of the pars petrofa. But two
of the moft remarkable procefles are the ptergoid or a-
liform, one on each fide of the body of the bone,and at
no great diftance from it. Each of thefe procefles is
divided into two wings, and of thefe the exterior one is
the wideft. The other terminates in a hook-like procefs.

The internal furface of this bone affords three foffze.
Two of thefe are formed by the wings of the bone,
and make a part of the leffer fofle of the balis of the
cranium. The third, which is fmaller, is on the top
of the body of the bone; and is called /f¢//a turcica,
from its refemblance to a Turkifh faddle. = This fofla,
in which the pitnitary gland is placed, has pofteriorly
and anteriorly procefles called the c/inoid proceffes.

There are twelve holes in this bone, viz. fix on each
fide. The firft is the paflage of the optic nerve and
ocular artery; the fecond, or large flir, rranfmits the
third, fourth, fixth, and firft part of the fifth pair of
nerves with the ocular vein; the third hole gives paf-
fage to the fecond branch of the fifth pair; and the
fourth hole to the third branch of the fifth pair of
nerves. The fifth hole is the paflage of the artery of
the dura mater. The fixth hole is fituated above the
ptergoid procefs of the fphenoid bone ; throngh it a re-
fle¢ted branch of the fecond part of the fifth pair pafles.

Within tlre fubftance of the os {phenoides there are
two finufes feparated by a bony plate. T hey are lined
with the pituitary membrane ; and, like the frontal fi-
nafes, feparate a mucus which paffes into the noftrils.

The os fphenoides is joined to all the bones of the
cranium ; and likewife to the offa maxillaria, offa ma-
laram, offa palati, and vomer.

This bone makes part -of the bafis of the fkull, af-
fifts in forming the orbits, and affords attachment to
feveral muicles.

The os ethmoides is fituated at the fore part of the
bafis of the cranium, andis of a yery irregular figure.

From the great number of holes with which itis piérced, Ofteology-
itis fometimes called os cribriforae or fieve-like bone.

It confifts of a middle part and two fides. The mid- ¢ thi o
dle part is formed of a thin bony plate, in which are ¢hmoides
an infinite number of holes that afford a paffage to fila- or cribri-
mentsof the olfactory nerve. From the middle of this forme.
plate, both on the outfide and from within, there rifes
up a procefs, which may be eafily diftinguithed. The
inner one is called criffa galli, from itsfuppofed refem-
blance to a cock’s comb. To this procefs the falx of
the dura mater is attached. The exterior procefs,
which has the fame common bafis as the crifta galli, is
a fine lamella whieli is united to the vomer ; and di-
vides the cavity of the noftrils, though unequally, it
being generally a little inclined to one fide.

The lateral parts of this bone are compofed of a cel-
lular fubftance; and thefe cells are fo very intricate,
that their figure or number cannot be defcribed. Ma-
ny writers have on this account called this part of the
bone the labyrinth. Thefe cells are externally covered
with a very thin bony lamella. This part of the bone
is called the os planum, and forms part of the orbit.

The different cells of this bone, which are nume-
rous, and which are every where lined with the pitui-
tary membrane, evidently ferve to enlarge the cavity
of the nofe, in which the organ of fmelling refides.

Thisboneisjoined tothe os fphenoides, os frontis, offa
maxillaria, offa palati, offa nafi, offa unguis,and vomer.

The ancients, who confidered the brain as the feat
of all the humevrs, imagined that this vifeus difcharg-
ed its redundant moifture through the holes of the
ethmoid bone. And the vulgar ftill think, that ab-
fcefles of the brain difcharge themfelves through the
mouth and ears, and that fnuff is liable to get into the
head; bat ncither {nuff northe matter of an abfcefs
are more capable of pafiing through the cribriform bone,
than the ferofity which they fuppofed was difcharged
through it in a common cold.—All the holes of the
ethmoid bone are filled up with the branches of the ol-
fadtory nerve. Its inner part is likewife covered with
the dura mater, and its cells are every where lined
with the pitnitary membrane; fo that neither matter
nor any other fluid can poffibly pafs throngh this bone
either externally or internally. Matter is indeed fome-
times difcharged throngh the moftrils; but the feat of
the difeafe is in the {inufes of the nofe, and mot in the
brain; and impofthumations are obferved to take place
in the ear, which fuppurate and difcharge themfelves
externally.

Before we leave the bones of the head, we with to
make fome general obfervations on its {tructure and fi-
gure.—As the craniam might have been compofed of
a fingle bone, the articulation of its feveral bones be-
ing abfolutely without motion, it may be afked per-
haps, Why fuch a multiplicity of bones, and fo great
number of futures? Many advantages may poflibly a-
rife from this plurality ot bones and futures, which
may not yet have been obferved. We are able, how-
ever, to point out many ufeful ends, which could only
be accomplithed by this peculiarity of firu@ure.—In
this, as in all the other ‘works of mature, the great
wifdom of the Creator is evinced, and canuot fail to
cxcite our admiration and gratitude,

The cranium, by being divided into feveral bones,
grows much fafter and with greater facility, than if it

was
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Ofteology. was compofed of one piece only. In the faetus, the

=== bones, as we have before obferved, are perfedtly diftinét
from each other. The offification begins in the middle
of each bone, and proceeds gradually to the circumfe-
rence. Hence the offification, and of courfe the in-
creafe of the head, is carried on from an infinite num-
ber of points at the fame time, and the bones confe-
quently approach each other in the fame proportion.
To illutrate this do&rine more clearly, if it can want
farther illutration, fuppofe it neceflary for the parictal
bones which compofe the npper part of the head, to
extend their offification, and form the fore part of the
head likewife.—Isitnot evident, that this procefs would
be much more tedious than it is now, when the os fron-
tis and the parietal bones are both growing at the fame
time? Hence it happens, that the heads of young
people, in which the bones begin to touch each other,
increafe flowly ; and that the proportionate increafe
of the volume of the head is greater in three months
in the foetus, than it is perhaps in twenty-four months
at the age of fourteen or fiftecn years.

The futares, exclufive of their advantage in fu-
fpending the procefies of the dura mater, are evidenly
of great utility in preventing the too great extent of
frattures of the fkull.—Suppofe, for inftance, that by
a fall or blow, one of the bones of the cranium be-
comes fractured. The fiffure, which in a head compo-
fed of only one bone, would be liable to extend itfelf
through the whole of it, is checked, and fometimes
perhaps ftopped by the firft future it meets, and the
effe&s of the injury are confined to the bone on which
the blow was received. Ruyfch indeed, and fome
others, will not allow the futures to be of any fuch
ufe ; but cafes have been met with where they feemed
to have had this'effect, and in young fubje@s their uti-
lity in this refpe¢t muft be ftill more obvious.

The fpherical fhape of the head feems likewife to
render it more capable of refifting external violence
than any other fthape would do. In a vault, the parts
mutually fuppert and ftrengthen each other, and this
happens in the cranium.

§ 2. Proper Bones of the Face.
13 THE face, which confifts of a greatnumber of bones,
{))f the c is commonly divided inte the upper and lower jaws.
the face,  The upper jaw confifts of thirteen bones, exclufive of
°  theteeth. Of thefe, fix are placed on each fide of
the maxilla fuperior, and one in the middle.

The bones, which are in pairs, are the offa mala-
rom, offa maxillaria, offa nafi, offa unguis, offa palati,
and offa fpongiofa inferiora. The fingle bone is the
vomer.

19 Thefe are the prominent fquare bones which are

Of the offa placed under the eyes, forming part of the orbits and

malarum. the upper part of the cheeks. Each of them affords
three furfaces ; one exterior and a little convex ; a fe-
cond fuperior and concave, forming the inferior part
and fides of the orbit ; and a third pofterior, irregular,
and hollowed for the lodgement of the lower part of
the temporal mufcle.

The angles of each bone form four procefles, two
of which may be called orbitar proceffes ; of thefe the
upper one is joined by future to the os frontis, and
that below to the maxillary bone. The third is con-
nected with the os fphenoides by means of the tranf-
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verfe future ; and the fourth is joined to the gygoma- Ofteology.
tic procefs of the temporal bone, with which it forms — Y
the zygoma. 20

Thefe bones, which are of a very irregular figure, Of the ofia
are fo called becaufe they form the moft confiderable maxillaria
portion of the upper jaw. They are two in number, fperiora:
and generally remain ditiné through life. i

Of the many procefles which are to be feen on thefe
bones, and which are conneted with the bones of the
face and fkull, we fhall defcribe only the molt remark-
able.

One of thefe proceffes is at the upper and fore past
of the bone, making part of the fide of the nofe, and
called the #afal procefs. Another forms a kind of cir-
cular fweep at the inferior part of the bone, in which
are the alveoli or fockets for the teeth : this is called
the alveolar proce/s. A third procefs is united to the
os malze on each fide. Between this and the nafal pro-
cefs there is a thin plate, which forms a fhare of the
orbit, and lies over a paffage for the fuperior maxillary
veflels and nerves.—The alveolar procefs has pofteriorly
2 confiderable tuberofity on its internal furface, called
the maxillary tuberofity.

Behind the alveolar procefs we obferve two horizon-
tal lametle, which unitirig togcther, form a part of the
roof of the mouth, and divide it from the nofe. The
hollownefs of the roof of the mouth is owing (o this
partition’s being feated fomewhat higher than the al-
veolar procefs.—At the fore part of the horizontal la-
mellee there is a hole called foramen incifioum, through
which fmall blood-veffels and nerves go between the
mouth and nofe.

In viewing thele bones internally, we obferve a foffx
in the inferior portion of the mnafal procefs, which,
with the os angnis and os {pongiofum inferius, forms 2
paffage for the lachrymal duct.

Where thefe two bones are united to each other,
they projet fomewhat npwards and forwards, leaving
betweea them a furrow, into which the lower portion
of the feptum nafi is admitted.

Each of thefe bones being hollow, a confiderable fi-
nus is formed under its orbitar part. This cavity,
which is ufually named after Highmore, though it was
defcribed by Fallopius and others before his time, is
lined with the pituitary’ membrane. It isintended for
the fame purpofes as the other finufes of the nofe, and
opens into the noftrils.

The offa maxillaria are conneced with the greater
part of the bones of the face and cranium, and affift in
forming not enly the checks, but likewife the palate,
nofe, and orbits. 2%

The offa naf form two irregular fquares. They are Of the offa
thicker and narrower above than below. Externally nafi.
they are fomewhat convex, and internally flightly con-
cave. Thefe bones conftirute the upper part of the
nofe. At their fore part they are united to each o-
ther, above to the os frontis, by their fides to the offa
maxillaria fuperiora, ppfteriorly and interiorly to the
feptum narium, and below to the cartilages that com-
pofe the reft of the noftrils.

Thefe little tranfparent bones owe their name to gf 512 o
their fuppofed refemblance to a finger-nail. Sometimes u;;guis.
they are called offz lachrymalia, from their cencarring
with the nafal procefs of each maxiilary bonc in form-
ing a lodgement for the lachrymal fac and dud.
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: Ofteology.  The offa unguis are of an irregular figure. Their the ctanium. This joint js furnithed with a moveable Ofteology-

t external furface confifts of two fmooth parts, divided
{ by a middle ridge. One of thefe parts, which is con-
{ cave and neareit to the nofe, ferves to fupport the la-
b chrymal fac and part of the lachrymal du¢t. The o-
§ ther, which is flat, forms a fmall part of the orbi.

! Each of thefe bones is connected with the os frontis,
f

- 23 05 ethmoides, and os maxillare fuperius.
1 Of the offa

cartilage. At the boitom of each coronoid procels,
on its inner part, we obferve a foramen exténding un-
der the roots of all the teeth, and terminating 2t
the outer furface of the bone near the chin. Each of
thefe canals tranfmits an artery, vein, and nerve, from
which branches are fent off to the teeth.

The lower jaw is capable of a great variety of mo-

h Thefe bones, which are fitnated at the back part of tion. By fliding the condyles from the cavity towards
1 palati. the roof of the mouth, between the os fphenoides and the eminences on each fide, we bring it horizontally
d the offa maxillaria fuperiora, are of a very irregular forwards, as in biting; or we may bring the condyles
: fhape, and ferve to form the nafal and maxillary fofiz, only forward, and ult the reft of the jaw backward,
‘ and a fmall portion of the orbit. Where they are uni- as in opening the mouth. ‘We are likewifc able to
‘ ted to each other, they rife up into a fpine on their flide the condyles alternately backwards and forwards
] internal furface. 'This {pine appears to be a continua- from the cavity to the eminence, and wice ver/a, asin
! tion of that of the fuperior maxillary bones, and helps grinding the teeth. The cartilages, by adapting them-
! to form the feptum narium. felves to the different irequalities in thefe feveral mo-
t Thefe bones are joined to the offa maxillaria fuperi- tions of the jaw, ferve to fecure the articulation, and
G ora, os ethmoides, os {phenoides, and vomer. to prevent any injuries from friction.

Of the vo- L his bone derives its name from its réfemblance to The alveolar procefles are compofed of an euter and
mer, a ploughfhare. It is a long and flat bone, fomewhat inner bony plate, united together by thin partitions,
thicker at its back than at its fore part. At its upper which at the fore part of the jaw divide the procefles
part we ebferve a furrow extending through its whole into as many fockets as there are teeth. Bur ar the
length. The pofterior and largeft part of this furrow back part of the jaw, where the teeth have more than
receives a procefs of the {phenoid bone. From this one root, we find a diftin& cell for each root. 'In
the furrow advances forwards, and becoming narrower hoth jaws thefe procefles begin to be formed with the
and fhallower, receives fome part of the nafal lamella  teeth; they likewife accompany them in their growth,

ethmoidea ; the reft ferves to fupport the middle car- and gradually difappear when the teeth are removed.

tilage of the nofe.

'Ig‘hc inferior portion of this bone is placed on the ‘ § 3. Of the Teeth. 2y
nafal fpine of the maxillary and palate bones, which.  Tnk teeth arc bones of a particular firnéure, form- Of the
~we mentioned in our defcription of the offa palati. ed for the purpofes of maftication and the articulation teeth.

The vomer is united to the os fphenoides, os eth- of the voice. It will be neceffary to confider their
moides, offa maxillaria fuperiora, and offa palati. It compofition and figure, their number and arrangement,
forms part of the feptum narium, by dividing the back and the time and order in which they appear.
part of the nofe into two noftrils. In each tooth we may diftinguith a body, a neck, and

of ths offa . Lhe parts which are ufually deferibed by this name,  a root or fangs. X ;

Ronsiona do not feem to deferve to be diftinguifhed as diftinct The body of the tooth is that part which appears

inferiora. bones, except in young fubjed@s. They confift of a above the gnms. The root is fixed into the focket,
{fpongy -lamella in each noftril, which is united to the and the neck is the middle part between the two.
fpongy lamina of the ethmoid bone, of which they are The teeth are compofed of two fubftances, viz. ena-
by fome confidered as a part. mel and bone. The enamel, or the vitreous or corti-

Each of thefe lamellz is longeft from behind for- cal part of the tooth, is a white and very hard and
wards ; with its convex furface turned towards the compaét fubftance peculiar to the teeth, and appears
feptum narium, and its concave part towards the max- fibrous or firiated when broken. This fubftance is
illary bone, covering the opening of thelachrymal du¢t thickeft on the grinding furface, and becoming gradu-
into the nofe. ally thinner, terminates infenfibly at the neck of the

Thefe bones are covered with the pituitary mem- tooth. Ruyfch * affirmed, that he could trace the s Thefe
brane; and, befides their connection with the ethmoid arteries into the hardeft part of the teeth ; Liewen- 1o, ,}:”;7,
bone, are joincd to the offa maxillaria foperiora, offa hoeck 1 fufpected the fibres of the enamel to be fo+ Arean.

6 palati, and offa unguis. : i AT many veflels; and Monro ﬁys, he has frequently in- Natur. con-
oft}:amax- The maxilla inferior, or lower jaw, which in its jected the veflels of the teeth in children, {0 as to make #inuat. Epi-
llainferior. hape refembles a horfe-fhoe, confifts of two diftin&t the infide of the cortex appear perfeétly red. But /ol

bones in the foetus; but thefe unite together foon after

> is certain, that it is not tinged by a madder diet, augt L el
birth, fo as to form only one bone. The upper edge of

the Human

this bone, like the os maxillare fuperins, hasan alveolar
procefs, furnithed with fockets for the teeth.

On each fide, the pofterior part of the bone rifes al-
moft perpendicularly into two procefles. The higheft
of thefe, called the coronoid procefs, is pointed and
thin, and ferves for the infertion of the temporal muf-
.cle. 'The other, or condyloid procefs, as it is called,
is thorter and thicker, and ends in an oblong rounded
head, which is reccived into a fofla of. the chpo}'%l
hone, and is formed for a moveable articulation with

that no injection will ever reach it, {fo that it has no
appearance of being vafcular ¥,

The bony part, which compofes the inner fubfiance
of the body, neck, and root of the tooth, refembles
other bones in its ftru®ure, but it is much harder than
the moft compat part of bones in general. As a
tooth when once formed reccives no tinge from 2 mad-
der diet, and as the minuteft injections do not pene-
trate into its fubftance, this part of the tooth has, like
the enamel, been fuppofed not to be vafcular. But
when we confider that the fangs of a toath are invefted

by
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by a periofteum, and that the fivellings of thefe fangs
are analogous to the fwellings of other bones, we may
reafonably conclude, that there is a fimiliarity of ftruc-
ture ; and that this bony part has a circalation through
its fubftance, although from its hardnefs we are unable
to demonftrate its veflels.

In'each tooth we find an inner cavity, into which
enter an artery, vein, and nerve. This cavity begins
by a fmall opening, and becoming larger, terminates
in the body of the tooth. In advanced life this hole
fometimes clofes, and the tooth is of courfe rendered
infenfible.

The periofteum furrounds the teeth from their fangs
to a little beyond their bony fockets, where we find it
adhering to the gums. This membrane, while it_in-
clofes the teeth, ferves at the fame time to line the
fockets, fo that it may be confidered as common to
both.

The teeth are likewife fecured in their fockets by
means of the gums; a red, vafcular, firm, and elaftic
fubftance, that poflefies but little fenfibility. In the
gums of infants we find a hard ridge extending through
their whole length, but no-fuch ridge is to be feen in
old people who have loft their teeth.

The number of the teeth in both jaws at full matu-
rity, ufually varies from twenty-eight to thirty-two.
They are commonly divided into three claffes, viz. in-
cifores, canini, and grinders or molares (n). The in-
cifores are the four teeth in the fore part of each jaw.
They have each of them two furfaces ; one anterior and
convex, the other pofterior and flightly concave, both
of which terminate in a fharp edge. They are called
incifores from their ufe in dividing the food. They
are ufually broader and thicker in the upper than in the
under jaw ; and, by being placed fomewhat obliquely,
generally fall over the latter.

The canini derive their name from their refemblance
to a dog’s tufks, being the longeft of all the teeth.
‘We find one on each fide of the incifores, fo that there
are two canini in each jaw. Their fang refembles that
of the incifores, but is mach larger; and in their fhape
they appear like an incifor with its edge worn off, fo
as to terminate in a narrow point.

Thefe teeth not being calculated for catting and di-
viding the food like the incifores, or for griuding it
like the molares, feem to be intended for laying hold
of fubftances (r).

The molares or grinders, of which there are ten in
each jaw, are fo called, becaufe from their fhape and
fize they are fitted for grinding the food. Each of
the incifores and canini is furnifhed only with one fang ;
but in the molares of the under jaw we conftantly find
two fangs, and in thofe of the upper jaw three fangs.
Thefe fangs are fometimes feparated into two points,
and each of thefe points has femetimes been defcribed
as 2 diftinct fang.

The two firft of the molares, or thofe neareft to the Ofteology.
2 \_.w_b_J

canine teeth on each fide, differ from the other three,
and are with great propriety named bicu/pides by Mr
Hunter. They have fometimes only one root, and
feem to be of a middle nature between the incifores
and the larger molares. The two next are much lar-
ger. Thefifth or laft grinder on each fide is fmaller
and fhorter than the reft; and from its not cutting the
gum till after the age of twenty, and fometimes not till
much later in life, is called dens [apientie.. -

There is in the ftruéture and arrangement of all
thefe teeth an art which cannot be fufficiently admired.
To underftand it properly, it will be neceflary to con-
fider the under jaw asa kind of lever, with its fixed
points at its articulations with the temporal bones :—it
will be right to obferve, too, that its powers arife from
its different mufcles, but in elevation chicfly from the
temporalis and mafleter; and that the aliment confli-
tutes the object of refiftance. It will appear, then,
that the molares, by being placed neareft the centre of
motien, are calculated to prefs with a much greater
force than the other teeth, independent of their grind-
ing powers which they poffefs by means of the ptery-
goid mafcles ; and that it is fer this reafon we put be-
tween them any hard body we wifh to break. :

The canini and incifores are placed farther from this
point, and of courfe cannot excrt fo much force; but
they are made for cutting and tearing the food, and

this form feems to make amends for their deficiency
in ftrength.

There are examples of children whe have come into-

the world with two, three, and even four teeth; but
thefe examples are very rare; and it is {feldom before
the feventh, eighth, or ninth mouth after birth, that
the incifores, which are the firft formed, begin to pafs
through the gum. The fymptoms of dentition, hLow-
ever, in confequence of irritation from the teeth, fre-
quently take place in the fourth or fifth month.—A-
bout the twentieth or twenty-fourth month, the canini
and two molares make their appearance.

The dangerous fymptoms that fometimes accompany
dentition, are owing to the preffure of the teeth on
the gum, which they irritate fo as to excite pain and
inflammation. This irritation feems to occafion a gra-
dual wafting of the gum at the part, till at length the
tooth makes its appearance.

The fymptoms are more or lefs alarming, in propor-
tion to the refiftance which the gum ai%ords to the
teeth, and according to the number of tecth which
may chance to feek a paflfage at the fame time. Were
they all to appear at once;children would fall victims
to the pain and exceflive irritation ; but Nature has fo
very wifely difpofed them, that they ufually appear
one after the other, with fome diftance of time be-
tween each. The firft incifor that appears is generally
in the lower jaw, and is followed by one in the up-

per

(n) Mr Hunter has thought proper to vary this divifion. He retains the old name of incifores to the four

fore teeth, but he diftinguifhes the canine teeth by the name of the cz/pedati.

The two teeth which are next

to thefe, and which have been ufnally ranked with the molares, he calls the dicu/pides; and he gives the name

of grinders only to the three laft teeth on each fide.

(1) Mr Hunter remarks of thefe teeth, that we may trace in them a fimiliarity in fhape, fination, and ufe,
from the moft imperfectly carnivorous animal, which we belicve to be.the human fpecics, to the lion, which is

the moft perfeétly carnivorous.
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Ofteology. per jaw. Sometimes the canini, but more commonly

0;1; of the molares, begins to pafs through the gum
firft.

Thefe 20 teeth, viz. eight incifores, four canini, and
eight molares, are called temporary or milk teeth, be-
caufe they arc all fhed between the age of feven and
14,and are fucceeded by whatare called the permanent
or adult teeth. 'The latter are of a firier texture, and
have larger fangs.

Thefe adult teeth being placed in a diftin& fet of
alveoli, the upper fockets gradually difappear, as the
under ones increafe in fize, till at length the tempora-
ry, or upper teeth, having no longer any fupport, con-
fequently fall out.

To thefe 20 teeth, which fucceed the temporary
ones, 12 others are afterwards added, viz. three mo-
lares on each fide in both jaws: and in order to make
room for this addition, we find that the jaws gradually
lengthen in proportion to the growth of the teeth; fo
that with 20 teeth, they feem to be as completely filled
as they are afterwards with 32. This is the reafon
why the face is rounder and flatter in children than in
adults.

With regard to the formation of the teeth, we may
obferve, that in a foetus of four months, the alveolar
procefs appears only as a fhallow longitudinal groove,
divided by minute ridges into a uumber of intermediate
depreffions; in each of which we find a {mall pulpy
fubftance, furrounded by a vafcular membrane. This
pulp gradually offifies, and its lower part is lengthened
out to form the fang. When the bony part of the
tooth is formed, its furface begins to be incrufted with
the enamel. How the latter is formed and depofited,
we are not yet able to determine.

The radiments of fome of the adult teeth begin to
be formed at a very early period, for the pulp of one of
the incifores may generally be perceiyed in a foetus of
eight months, and the offification begins in it foon af-
ter birth. The firft bicufpis begins to oflifiy about the
fifth or fixth, and the fecond about the feventh year.
The firft adult grinder cuts the gum about the 12th,
the fecond about the 18th, and the third, or dexs fapi-
entie, ufually between the 20th and 3oth year.

The teeth, like other bones, are liable to be affected
by difeafe. Their removal is likewife the natural con-
fequences of old age; for as we advance in life, the
alveoli fill up, and the teeth, efpecially the incifores,
fall out. When 'this happens, the chin projeéts for-
ward, and the face is much fhortened.

§ 4. Of the Os Hyoides. (x)

Tae os hyoides, which is placgd at the root of the
tongue, was fo called by the ancients on account of its
fuppofed refemblance to the Greek letter v.

It will be neceffary vt diftinguith in it, its body,
horns, and appendices.

The body, which is the middle and broadeft part of
the bone, is fo placed that it may be eafily felt at the
fore part of the throat. Anteriorly it is irregularly

convex, and its inner furface is unequally concave, Tts
cornua, or horns, which are flat and a little bent, be-
ing much longer than the body part, may be deferibed
as forming the fides of the v. ~ The appendices, or lit-
tle horns, as they are called by M. Winflow, and fome
other writers, are two proceffes which rife up from
the articulations of the cornua with the body, and are
ufually conneéted with the ftyloid procefs on cach fide
by means of a ligament.

The ufes of this bone are to fupport the tongue, and
afford attachment to a great number of mufcles; fome
of which perform the motions of the tongue, while
others at on the larynx and fauees.

Sect. 1. Of the Bones of the Trunk.

Tre trank of the fkeleton confifts of the fpine, the
thorax, and the pelvis.

§ 1. Of the Spine.

Tue fpine is compofed of a great number of bones
called vertrebe, forming a long bony column, in figure
not much unlike the letter /. This column, which ex-
tends from the head to the lower part of the body, may
be faid to confift of two irregular and unequal pyramids,
united to each other in that part of the loins where the
laft lambar vertebra joins the os facrum.

The vertebrae of the upper and longeft pyramid are
called #ruz vertebre, in contradiftinétion to thofe of the
lowermoft pyramid, which, from their being immove-
able in the adult, are ftyled f#//z vertebre. It is upon
the bones of the fpine that the body turns; and it is to
this circam{tance they owe their name, which is deriv-
ed from the Latin verb vertsre, to return.

The true vertrebrae arc divided into three claffes
of cervical, darfal, and lembar vertebree.—The falfe
vertebrae confift of the os facrum and os coccygis.

In each vertebra, as in other bones, it will be necef-
fary to remark the body of the bone, its procefles, and
cavities.

The body, which is convex before, and concave be-
hind, where it aflits in forming the cavity of the
fpine, may be compared to part of a cylinder cur off
tranfverfely.

Each vertebra affords feven procefles. The firft is
at the back part of the vertebra, and from its fhape and
direction is named the /pinous proce(;. On each fide of
this are two others, which, from “their fituation with
refpect to thefpine, are called tranfverfe proce(fes. The
four others are ftyled oblique or articular proceffes. They
are much {maller than the {pinous or tranfverfe ones.
Two of them are placed on the upper, and two on the
lower part of each vertebra, rifing from near the bafis
of each tranfverfe procefs. They have gotten the name
of oblique proceffes, from their fitnation with refpet to
the procefles with which they are articulated ; and they
are fometimes ftyled articular proceffes, from the man-
ner in which they are articulated with each other; the
two fuperior procelles of one vertebra being articulated

with

(x) This bone is very feldom preferved with the fkeleton, and cannot be included among the bones of the
head, or any other divifion of the fkeleton. Thpmas Barthoh}l has p;rhaps very propcr}y defcri'bcd it among
parts contained in the mouth; but the generality of anatomical writers have placed it, as it is here, after

the bones of the face.
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with the two inferior proceffes of the vertebra above it.
Each of thefe procefles is covered with cartilage at its
articulation, and theirardiculations with each other are
by a fpecies of ginglimus.

Ineach vertebra, between its body and its procefles,
we find ahole large enoughto admit a finger. Thefe
holes or foramina, correfpond with each other throngh
all the vertebrae, and form the long bony channel in
which the {pinal marrow is placed. "'We may likewife
obferve four notches in each vertebra. Two of thefe
notches are at the upper, and two at the lower part of
the bone, between the oblique proceffes and the body
of the vertebra. Each of thefe notches meeting with
a fimilar opening in the vertebra above or below it,
forms a foramen for the paffage of blood-veffels, and of
the nerves out of the fpine.

The bones of the {pine are united together by means
of a fubftance, which in young fubjeéts appears to be
of a licamentous, but in adults more of a cartilaginous
nature. This intervertebral fubftance, which formsa
kind of partitionbetween the feveral vertebra, is thick-
er and more flexible between thelumbar vertebree than
in the other parts of the fpine, the moft confiderable
motions of the trunk being performed on thofe ver-
tebrae. This fubftance being very elaftic, the extenfion
and flexion of the body, and its motion backwards and
forwards, or to either fide, are performed with great
facility. This elafticity feems to be the reafon why
people who have been long ftanding, or have carried a
confiderable weight, are found to be fhorter than when
they have been long in bed. 1In the two firft inftances
the intervertebral cartilages (as they are ufually called)
are evidently more expofed to compreflion than when
we are in bed in an horrizontal pofture.

In advanced life thefe cartilages become fhrivelled,
and of courfe lofe much of their elafticity. This may
ferve to account for the decreafe in ftature and the
frooping forward which are ufually to be obferved in
old people.

Befides the conne&ion of the feveral vertebre by
meansof thisintervertebral fubftance, there are likewife
many ftrong ligaments, both external and internal,
whichunite the bones of the fpine to eachother. Their
union is alfo ftrengthened by avariety of firong mufcles
that cover and {furround the fpine.

The bones of the {pine are found to diminifh in den-
fity, and to be lefs firm in their texture in proportion
as they increafe in bulk ; fo that the lowermoft verte-
brae, though the largeft, are not fo heavy in proportion
as the upper ones. By this means the fize of thefe
bones is increafed without adding to their weight: a
circumftance of mo little importance in a part like the
fpine, which, befides flexibility and fupplenefs, feems
to require lightnefs as one of its effential properties.

In very young children, each vertebra confifts of
three bony piecesunited by cartilages which afterwards
offify.

There are feven vertebrae of the neck—they are ofa
firmertexture than the other bones of the fpine. Their
tranfverfe procefles are forked for the lodgment of
mufcles, and at the bottom of each we obferve a fora-
men, through which pafs the cervical artery and vein.
The firft and fecond of thefe vertebree muft be deferi-
bed more particularly. The firit approaches almoft to
an oval fhape—On its fuperior furface it has two cavi-
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ties which admit the condyles of the occipital bone Ofteology.

with which it is articulated.
called at/as from its fupporting the head, cannot well
be deferibed as having either body or fpinous procefs,
being a kind of bony ring. Anteriorly, where it is ar-
ticulated to the odontoid procefs of the fecond verte-
bra, itis very thin. On its upper furface it has two
cavities which admit the condyles of the occipital bone.
By this conne&ion the head is allowed to move for-
wards and backwards, buat has very little motion in any
other direction.

The fecond vertebra has gotten the name of dentata,
from its having, at its ypper and anterior part, a pro-
cefs called the odontoid or tooth-like procefs, which is ar-
ticulated with the atlas, to which this fecond vertebra
may be faid to ferve as an axis. This odontoid procefs
is of a cylindrical thape, fomewhat flattened, however,
anteriorly and pofteriorly. At its fore-part where it is
received by the atlas, we may obferve a fmooth, con-
vex, articulating furface. Itis by means of this arti-
calation that the head performs its rotatory motion,
the atlas in that cafe moving upon this odontoid pro-
cefs as upon a pivor. But when this motion is in any
confiderable degree, or, in other words, when the head
moves much either to the right or left, all the cervical
vertebrae feem to affift, otherwife the fpinal marrow
would be in danger of being divided tranfverfély by the
firft vertebra.

The fpinous procefs of each of the cervical vertebra
isfhorter, and their articular procefles more oblique, than
in the other bones of the fpine.

Thefe 12 vertebra are of a middle fize between thofe
of the neck and loins. At their fides we may obferve
two depreflions, one at the upper and the other at the
lower part of the body of each vertebree ; which uniting
with fimilar depreflions in the vertebrz above and be-
low, form articulating furfaces, covered with cartilages,
for receiving the heads of the ribs ; and at the fore-
part of their tranfverfe procefs (excepting the two laft)
we find an articulating furface for receiving the tube-
rofity of the ribs.

Thefefive vertebree differ only from thofe of the back

in their being larger, and in having their {pinous pro- Lumbar
cefles at a greater diftance from each other. The moft versebrze

confiderable motions of the trunk are made on thefe
vertebree ; and thefe motions could not be performed
with {fo much eafe, were the procefles placcg’ncarcr to
cach other.

The os facrum, which is compofed of five or fix

picces in young fubjeds, becomes one hone in mere ad- O¢ facrum.

vanced age.

It is nearly of a triangular figure, its inferior portion.
being beunt a little forwards. Its fuperior part has two
oblique procefies which are articulated with the laft of
the lumbar vertebrae; and it has likewife commenly
three fmall fpinous procefles, which gradually become
fhorter, fo that the lowermoft is not o long as the fe-
cond, nor the fecond as the uppermoft. Its tranfverfe
procefles are formed into one oblong procefs, which be-
comes gradnally fmaller as it defcends. Its concave or
anterior fide is ufnally fimooth, but its pofterior convex
fide has many prominences (the moft remarkable of
which are the fpinous proceffes juft now menfioned),
which are filled vp and covered with the mufcular and
tendinous parts behind.

This
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This bone has five pair of holes, which afford a paf-
fage to blood-vefiels, and likewife to the nerves thatare
derived from the fpinal marrow, which is continued
even here, being lodged in a triangular cavity, that be-
comes {maller as it defcends, and at length terminates
obliquely at the lower part of this bone. Below the
third divifion of the os facrum, this canal is not com-
pletely bony as in the reft of the fpine, being fecured
at its back part only by a very ftrong membrane, fo
that a wound at this part muft be extremely dange-
rous.

The os facrum is united laterally to the offa innomi-
nata or hip-bones, and below to the coccyx.

The coccyx, which, like the os facrum, is in young
people made up of three or four diftinét parts, ufually
becomes one bone in the adult ftate.

It ferves to fupporr the inteftinum rectum ; and, by
its being capable of fome degree of motion at its arti-
calation with the facrum, and being like that bone
bent forwards, we are enabled to fit with eafe.

This bone is nearly of a triangular fhape, being
broadeft at its upper part, and from thence growing
narrower (o its apex, where it is not bigger than the
little finger.

It has got its name from its fuppofed refemblance to
a cackow’s beak. It differs greatly from the vertebrae,
being commonly without any procefles, and having no
cavity for the fpinal marrow, or foramina for the tranf-
miflion of nerves.

The fpine, of which we have now finifhed the ana-
tomical defcription, is deftined for many great and im-
portant ufes. The medulla {pinalis is ledged in its
bony canal fecure from external injury. It fervesasa
defence to the abdominal and thoracic vifcera, and at
the fame time fupports the head, and gives a general
firmnefs to the whole trunk.

We have before compared it to the letter /; and its
different turns will be found to render itnot very unlike
the figure of thatletter.—In the neck we fee it projeéting
fomewhat forward to fupport the head, which without
this afliftance would require a great number of muf-
cles.—Lower down, in the thorax, we find it taking a
curved direction backwards, and of courfe increafing

. the cavity of the cheft. After this, in theloins, it a-

gain projects forwards in a direétion with the centre
of gravity, by which means we are eafily enabled to
keep the body in an erect pofture, for otherwife we
fhould be liable to fall forward. Towards its inferior
extremity, however, it again recedes backward, and
thus affifts in forming the pelvis, the name given to the
cavity in which the urinary bladder, inteftinum rectum,
and other vifcera are placed.

If this bony column had been formed only of one
piece, it would have been much more eafily fractured
than it is now: and by confining the trunk to a ftiff fi-
tnation, a variety of motions would have been altoge-
ther prevented, which are now performed with eafe by
the great number of bones of which it is compofed.

It is firm, and yet to this firmnefs there is added a
perfe& flexibility. If it be required to carry a load
upon the head, the neck becomes ftiff with the aflift-
ance of its mufcles, and accommodates itfelf to the
load, as if it was compofed only of one bone—In
ftooping likewife, or in turning to either fide, the fpine

T . . .
torns itfelf in every diretion, as if all its bones were Ofteology-
feparated from each other. i ‘ 3 o
~ Ina part of the body, like the fpine, }hat is made
up of fo great a number of bones, and intended for
fuch a variety of motion, there muft be a greater dan-
ger of diflocation than frafture ; but we fhall ﬁu'd, tbat
this is very wifely guarded againft in every direction
by the procefles belonging to each vertebra, and by
the ligaments, cartilages, &c. by which thefe bones are
conneéted with each other.

§ 2. Of the Bones of the Thorax. 36

THE thorax, or cheft, is compofed of many bones,
viz. the {ternum which is placed atits anterior part,
twelve ribs on each fide which make up its lateral parts,
and the dorfal vertebrze which conftitute its pofterior
part. Thefe laft have been already defcribed.

The fternum is the long bone which extends itfelf
from the upper to the lower part of the breaft ante-
riorly, and towhich the ribs and the clavicles are arti-
culated.

In children it is compofed of feveral bones united by
cartilages ; but as we advance in life, moft of thefe
cartilages oflify, and the fternum in the adult ftate is
found to confift only of three pieces, and fometimes
become one bone. It is however generally defcribed
as being compofed of three parts—one fuperior, which
is broad, thick, and fhort; and one in the middle,
v;zlhich is thinner, narrower, and longer than the o-
ther.

Itterminatesatits lower part by a third piece, which
is called the xyphoid, aor fword-like cartilage, from its
fuppofed refemblance to the blade of a {fword, and be-
caufe in young fubjeéts it is commonly in a cartilagi-
nous ftate.

We have already obferved, that this bone is articu-
lated with the clavicle on each fide. It islikewife joined
to the fourteen true ribs, viz. feven on its right and
feven on its left fide.

The ribs are bones fhaped like 2 bow, forming the 38
fides of the cheft. There are twelve on each fide. Oftheribs.
They are diftingniflied into true and falfe ribs: The
feven upper ribs which are articulated to the fter-
num are called #rue ribs, and the five lower ones that
are not immediately attached to that bone are called
Jfalfe ribs.

On the inferior and interior furface of each rib, we
obferve a finuofity for the lodgment of an artery, vein,
and nerve.

The ribs are not bony through their whole length,
their anterior part being cartilaginous. They are ar-
ticulated with the vertebrae and fiernum. Every rib
(or at leaft the greater number of them) has at its pofte-
rior part two procefles; one at its extremity called the
head of the rib, by means of which it is articulated
with the body of two vertebrae; and another, called its
tuberofity, by which it is articulated with the tranfverfe
procefs of the loweft of thefe two vertebrae. The firft
rib is not articulated by its extremity to two vertebre
being fimply attached to the upper part of the firft ver.
tebra of the back. The feven fuperior or true ribs are
articulated anteriorly with the fternum by their carti-
lages ; but the falfe ribs are fupported in a different
manner—the cighth, which is the firft of thefe ribs,
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being attached by its cartilage to the feventh ; the ninth
to the eighth, &c.

The two lowermoft ribs differ likewife from all the
reft in the following particulars: They are articulated
only with the body of the vertebra, and not with a
tranfverfe procefs; and anteriorly, their cartilage is
loofe, not being attached to the cartilages of the other
ribs ; and this feems to be, becaufe the moft confider-
able motions of the trunk are not performed on the
lumbar vertebrz alone, but likewife on the two laft
vertebra of the back ; fo that if thefe two ribs had been
confined at the fore part like the other ribs, and had
been likewife articnlated with the bodies of two ver-
tebree, and with the tranfverfe procefles, the motion of
the two laft vertebree, and confequently of the whole
trunk, would have been impeded.

The ribs help to form the cavity of the thorax;
they afford attachment to different mufcles ; they are
ufeful in refpiration ; and they ferve as a fecurity to the
heart and lungs.

§ 3. Of the Bones of the Pelvis.

TxaE pelvis is compofed of the os facrum, os coccy-
gis, and two offa inneminata. The two firft of thefe
bones were included in the account of the fpine, to
which they more properly belong.

In children, each os innominatum is compofed of
three diftinét bones ; but as we advance in life the in-
termediate cartilages gradually offify, and the marks
of the original feparation difappear, fo that they be-
come one irregular, bone ; ftill however continuing to
retain the names of ilium, ifchium, and pubis, by which
their divifions were originally diftinguifhed, and to be
defcribed as three different bones by the generality of
anatomifts. The os ilium forms the upper and moft
confiderable part of the bone, the os ifchium its lower
and pofterior portion, and the os pubis its fore part.

The os ilium or haunch bone, is articulated pofte-
riorly to the os facrumn by a firm cartilaginous fubftance,
and is united to the os pubis before and to the os ifchi-
um below. Its fuperior portion is thin, and terminates
in a ridge called the crifta or {pine of the ilium, and
more commonly known by the name of the haunch.
This chrifta rifes up like an arch ; being turned fome-
what outwards, -fo as to refemble the wings of a
phaeton.

Externally this bone is unequally prominent and hol-
lowed for the lodgement of mufcles ; internally we find
it {fmooth and concave. At its lower part there is a
confiderable ridge on its inner furface. This ridge
extends from the os facrum, and correfponds with a
fimilar prominence both on that bone and the ifchium ;
forms with the inner part of the offa pubis what in mid-
wifery is termed the brim of the pelvis.

The crifta, or fpine, which at firft is an epiphyfis,
has two confiderable tuberofities ; one anteriorly, and
the other pofteriorly, which is the largeft of the two:
Thefe, from their projecting more than the parts of
the bone below them, have gotten the name of fpinal
procefles. From the anterior {pinous procefs, the far-
torious and tenfor vagina femoris mufcles have their
origin ; and below the pofterior procefs we obferve a
confiderable niche in the bone, which, in the recent
fubjec, is formed into a large foramen, by means of a
firong ligament that is ftrerched over its lower part

from the os facrum to the fharp-pointed proeefs of the
ifchium. 'This hole affords a paffage to the great fci-
atic nerve, and to the pofterior crural veflels under the
pyriform mufcle, part of which likewife pafles out
here.

The os ifchinm, or hip-bone, which is of a very ir-
regular figure, confltitutes the lower lateral parts of the
pelvis, and is commonly divided into its body, tubero-
fity, and ramus. The body forms the lower and moft
confiderable portion of the acetabulum, and fends a
fharp-pointed procefs backwards, called the fpine of
the ilchium. To this procefs the ligament adheres,
which was juft now {poken of, as forming a foramen for
the paflage of the fciatic nerve.—The tuberofity, which
is the loweft part of the trunk, and fupports us when
we fit, is large and irregular, affording origin to feve-
ral mufcles. From this tuberofity we find the bone
becoming thinner and narrower. This part, which has
the name of ramus or branch, pafles forwards and up-
wards, and concurs with the ramus of the os pubis, to
form a large hole called the foramen magnum ifchis, or
thyroideum, as it is fometimes named, from its refem-
blance to a door or fhield. This hole, which in the
recent fubject is clofed by a ftrong membrane called
the obtarator ligament, affords through its whole cir-
cumference attachment to mufcles. At its upper part
where we obferve a niche in the bone, it gives paflage
to the obturator veflels and nerves, which go to the in-
ner part of the thigh. Nature feems every. where to
avoid an unneceffary weight of bone, and this foramen,
no doubt, ferves to lighten the bones of the pelvis.

The os pubis or fhare-bene, which with its fellow
forms the fore-part of the pelvis, is the fmalleft divifion
of the os innominatum. Itis united to its fellow by
means of a {trong cartilage, which forms what is called
the {ymphyfis pubis.

In each os pubis we may diftinguith the body of
the bone, its angle, and ramus. The body or outer
part is united to the os ilinm. The angle comes for-
ward to form the fymphyfis, and the rames is a thin
procefs which unites with the ramus of the ifchium, te
form the foramen thyroideum.

The three bones we have defcribed as compofing
each os innominatum, all aflift in forming the acetabu-
lum, in which the head of the os femoris is received.

This cavity is every where lined with a finooth car-
tilage, excepting at its inner part, where we may ab-
ferve a little foffa, in which are lodged the mucilagi-
nous glands of the joint. We may likewife notice the
pit or depreflion made by the round ligament, as it is
improperly called, which, by adhering to this cavity
and to the head of the thigh-bone, helps to fecure the
latter in the focket.

Thefe bones, which are united to each other and to
the fpine by many very ftrong ligaments, ferve to {up-
port the trunk, and to connect it with the lower extre-
mities; and at the fame time to form the pelvis or ba-
fon, in which are lodged the inteftines and urinary
bladder, and in women the uterus; fo that the ftudy of
this part of ofteology is of the utmoft importance in
midwifery.

It is worthy of obfervation, that in women the os
facrum is ufually fhorter, broader, and more hollowed,
the offa ilia more expanded, and the inferior opening
of the pelvis larger than in men.
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Sect. IV. Ofthe Extremitios.

TruesE parts of the fkeleton confift of the upper ex-
tremity and the lower.

§ 1. Ofthe UppER EXTREMITY.

Tais conflifts of the fhoulder, the arm, and the
hand.

1. Of the Shoulder.

The fhoulder confifts of two bones, the clavicnla and
the {capula.

The former, which is fo named from its refemblance
to the key in ufe amongft the ancients, is a litde car-
ved at both its extremities like an italic /2 Tt is likegs
wife called jugulum, or collar-bone, from its fituation.
It is about the fize of the little finger, but longer, and
being of a very fpongy fubftance is very liable to be
fractared. In this, as in other long bones, we may
diftinguith a body and two extremities. The body is
rather flattened than rounded. The anterior extremi-
ty is formed into a flightly convex head, which is
nearly of a triangular fhape. The inferior furface of
the head is articulated with the fternum. The pofte-
rior extremity, which is flatter and broader than the

“other, is conneéted to a procefs of the fcapula, called

acromion. Both thefe articulations are fecured by lL-
gaments, and in that with the fternum we meet with
a moveable cartilage, to prevent any injury from fric-
tion.

The clavicle ferves to regulate the motions of the
Tcapula, by preventing it from being brought too much
forwards, or carried too far backwards. It affords o-
rigin to feveral mufcles, and helps te cover and prote&t
the fubclavian veflels, which derive their name from
their fituation under this bone.

The fcapula, or fhoulder-blade, which is nearly of
a triangular fhape, is fixed to the pofterior part of the
true ribs, fomewhat in the manner of a buckler. It
isof a very unequal thicknefs, and, like all other broad,
flat bones, is fomewhat cellular. Exteriorly it is con-
vex, and interiorly concave, to accommodate itfelf to
the convexity of the ribs. We obferve in this bone
three unequal fides, which are thicker and fironger than
the body of the bone, and are therefore teymed its
cofte. 'Dhelargeft of the three, called alfo the bafis,
is tarned towards the vertebra. Another, which is
lefs than the former, is below this; and the third,
which is the leaft of the three, is at the upper part of
the bone. Externally the bone is clevated into A con-
fiderable fpine, which rifing fmall at the bafis of the
fcapula, becomes gradually higher and broader, and
divides the outer furface of the bone into two foffee.
The fuperior of thefe, which is the {malleft, ferves to
Todge the fupra fpinatus mufcle 5 and the inferior fof-
fa, which is much larger than the other, gives origin
to the infra fpinatus. This fpine terminates in a broad
and flat procefs at the top of the fhoulder, called the
proceffus acromion, to which. the clavicle is articulated.
This procels is hollowed at its lower part to allew a
paffage to the fupra and infra fpinati mufcles. The
fcapula has likewife another confiderable procefs at its
upper part, which, from its refemblance to the beak
of a bird, is called the coracoid proczfs. From the ou-
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ter {ide of this coracoid procefs, 2 itrong ligament paf-
fes to the proceflis acromion, which prevents a luxa-
tion of the os humeri upwards. A third pl:occfs be-
gins by a narrow neck, and ends in a cavity called
glenoid, for the connedion of the os humeri.

The feapula is articulated with. the clavicle and os
humeri, to which laft it ferves as a fulcrum ; and 1‘))’
varying its pofition it affords a greater fcope to the
bones of the arm in their different motions. It }ikc-_
wife gives origin to feveral muicles, and pofteriorly
ferves as a defence to the trunk.

2. Bones of the Arm.

The arm is commonly divided into two parts, which
are articulated to cach other at the elbow. The up-
per part retains the name of arm, properly fo called,
and the lower part is ufually called the fore arm.

The arm is compofed of a fingle bone called os Az-
meri.  This bone, which is almoft of a cylindrical
fhape, may be divided into its body and its extremi-
ties.

The upper extremity begins by a large, round
finooth head, which is admitted into the glenoid ca-
vity of the fcapula. On the upper and fore part of the
bone there is a groove for lodging the long head of the
biceps mufcle of the arm ; and on each fide of the
groove, at the npper end of the bone, there is a tu-
bercle to which the {pinata mufcles are fixed.

The lower extremity has feveral procefles and cavi-
ties. 'The principal procefles are its two condylcs, one
exterior and the other interior, and of thefe the laft is
the largeft. Between thefe two we obferve two, late-
ral protuberances, which, together with a middle ca-
vity, form as it were a kind of pully upon which the
motions of the fore-arm are chiefly performed. At
each fide of the condyles, as well exteriorly as interior-
ly, there is another eminence which gives origin to fe-
veral mufcles of the hand and fingers. Pofterior]ly and
fuperiorly, fpeaking with refpect to the condyles, we
obferve a deep foffa which receives a confiderable pro-
cefs of the ulna; and anteriorly and oppofite to this
fofla, we obferve another, which is much lefs and re-
ceives another procefs of the fame bone.

The body of the bone has at its upper and anterior
part a furrow which begins from behind the head of
the bone, and ferves to lodge the tendon of a muicle.
The body of the os humeri is hollow through its whole
length, and, like all other long bones, has its marrow.

This bone is articulated at its upper part to the fca-
pula. This articulation, which allows motion cvery
way, is furrounded by a capfular ligament ; that is fome-
times torn 1n luxation, and becomes an obftacle to the
ealy reduction of the bone. Its lower extremity is
articulated with the bones of the fore-arm.

The fore-arm is compofed of of two bones, the ulna
and radius.

The ulna or elbow-bone is mnch lefs than the os
humeri, and becomes gradually fmaller as it defcends
to the wrift. At its upper part it has rwo procefles
and two caviiies. Of the two procefles, the largeft
which is fituated pofteriorty, and called the olecramoy
is admitted into the pofterior foffa of the os humer;,
The other procefs js placed anteriorly, and is called
the coronsid procefs. 1In bending the arm it enrers in.
to the anterior foffa of the os humeri. ‘This procefs

being
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being much finaller than the other, permits the fore-
arm to bend inwards; whereas the olecranon, which
isfhaped like a hook, reaches the bottom of its foffa
in the os humeri as foon as the arm becomes ftraight,
and will not permit the fore-arm tobe bent backwards.
The ligaments likewile oppofe this motion.

Between the two procefles we have defcribed, there
is a confiderable cavity called the fygmoid cavity, di-
vided into two foflee by a fmall eminence, which paffes
from one procefs to the other; itis by means of this
cavity and the two procefles, that the ulna is articu-
lated with the os humeri by ginglimaus.

At the bottom of the coroneid procefs interiorly,
there is a fmall fygmoid cavity, which ferves for the
articulation of the ulna with the radius. 3

The body of the ulna is of a triangular thape : Its
lower extremity terminates by a {fmall head and a little
ftyloid procefs. The ulna is articulated above to the
os humeri—both above and below to the radius, and
to the wrift at its lower extremity. All thefe articula-
tions are fecured by means of ligaments. The chief
ufe of this bone feems to be to fupport and regulate the
motions of the radius.

"The radias, which is fo named from its fuppofed re-
femblance to the fpoke of a wheel, is placed at the in-
fide of the fore-arm. It is fomewhat larger than the
ulna, but not quite fo long as that bone. Itsupper
part is cylindrical, hollowed fuperiorly to receive the
outer condyle of the os humeri. Laterally it is ad-
mitted into the little fygmoid cavity of the ulna, and
the cylindrical part of the bone turns in this cavity in
the motions of pronation and fupination (1). This
bone follows theulna in flexion and extenfion, and may
likewife be moved round its axis in any direion. The
lower extremity of the radius is much larger and
ftronger than its upper part; the ulna, on the contra-
ry, is {maller and weaker below than above ; fo that
they ferve to fupply each others deficiencies in both
thofe parts.

On the external fide of this bone, we obferve a fmall
cavity which is deftined to receive the lower end of the
ulna; and its lower extremity is formed into a large
cavity, by means of which it is articulated with the
bones of the wrift, and on this account it is fometimes
called mannbrium manus. It fupports the two firft
bones of the wrift on the fide of the thumb, whereas
the ulna is articulated with that bone of the wrift
which correfponds with the little finger.

Through the whole Iength both of this bone and the
ulna, a ridge is obferved, which affords attachment to
an interoflecus ligament. ‘This ligament fills up the
fpace between the two bones.

3. Bones of the Hand.

The carpus or wrift confifts of eight fmall bones of
an irregular fhape, and difpofed in two unequal rows.
Thofe of the upper row are articulated with the bones
of the fore-arm, and thofe of the lower one with the
metacarpus.

The ancient anatomifts defcribed thefe bones nume-
rically ; Lyferus feems to have been the firlt who gave

to each of them a particular name. The names he 2- Ofeologys
dopted are founded on the figure of the bones, and are "’"‘—l“
now pretty generally received, except the firft, which

inftead of xorurceidec (the name given to it by Lyferus,

on account of its finus that admits a part of the os mag- |
num), has by later writers been named Scaphoides or it
Naviculare. This, which is the outermoft of the upper
row (confidering the thumb as the outer fide of the
hand), is articulated with the radius; on its inner fide
it is connected with the os lunare, and below to the tra-
pezium and trapezoides. Next to this is a fmaller bone,
called the o5 /unare : becaufe its outer fide, which is con- |
neéted with the fcaphoides, is fthaped like a crefcent. y
This is likewife articulated with the radius. On its in-

ner fide it joins the os cuneiforme, and anteriorly, the

os magnum and os unciforme.

The os cuneiform, which is the third bone in the |
upper row, is compared to a wedge, from its being |
broader above, at the back of the hand, than it is be-
low. Pofteriorly it is articulated with the ulna, and
anteriorly with the os unciforme.

Thefe three bones form an oblong articnlating fur-
face, covered by cartilage, by which the hand is con-
neéted with the fore-arm.

The os pififorme, or pea-like bone, which is fmaller
than the three juft now defcribed, though generally N
claffed with the bones of the upper row, does not pro-
perly belong to either feries, being placed on the un-
der furface of the os cunciforme, {o as to projeét into |
the palm of the hand. The four bones of the fecond {
rew correfpond with the bones of the thumb and fin- I
gers; the firft, fecond, and fourth, are from their
fhapes named trapezium, trapezoides, and unciforme ;
the third, from its being the largeft bone of the carpus,
is ftyled os magnum.

All thefe bones are convex towards the back, and
flightly concave towards the palm of the hand; their |
articulating furfaces are covered with cartilages, and |
fecured by many ftrong ligaments, particularly by two
ligamentous expanfions, called the external and inter-
nal annualar ligaments of the wrift. The former ex- '
tends in an oblique direction from the ospififorme to ’
the ftyloid procefs of the radius, and is an inch and an
half in breadth ; the latter or internal annular liga-
ment is firetched from the os pififorme and os nnci-
forme, to the os fcaphoides and trapezium. Thefe an-
nular ligaments likewife ferve to bind down the tep- |
dons of the wrift and fingers. |

The metacarpus confifts of four bones, which fup- 55
port the fingers; externally thiey are a little convex, Of the me
and internally fomewhat concave, where they form tacarpus.
the palm of the hand. They are hollow, and of a cy-
lindrical fhape.

At each extremity they are a little hollowed for their
articulation ; fuperiorly with the bones of the carpus, i
and inferiorly with the firft phalanx of the fingers, in |
the fame manner as the {everal phalanges of the fin-
gers are articulated with each other.

The five fingersof cach hand are compofed of fifteen 4
bones, difpofed in three ranks called phalanges: The Of the fin
bones of the firft phalanx, which are articulated with gers.

4'S 2 the

1) The motions of pronation and fupination may be eafily defcribed. If the palm of the hand, for inftance,

=
=

placed on the furface of a table,” the hand may be faid to be in a flate of pronation; but if the back part of
¢ hand is tarned towards the table, the hand will be then in a ftate of fupination.
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the metacarpus, are the largeft, and thofe of the laft
phalanx the fmalleft. All thefe bones are larger at
their extremities than in their middle part.

We obferve at the extremities of the bones of the
carpus, metacarpus, and fingers, {feveral inequalities
that ferve for their articulation with each other; and
thefe articulations are ftrengthened by means of the li-
gaments which furround them.

It will be eafily underftood that this multiplicity of
bones in the hand (for there are 27 in each hand) is
eflential to the different motions we wifh to perform.
If each finger was compofed only of one bone inftead
of three, it would be impoffible for us to grafp any
thing.

§ 2. Of the LowER EXTREMITIES.

Each lower extremity is divided into four parts, viz.
the os femoris, or thigh bonc: the rotula, or knece-
pan; the leg and the foot.

1. Of the Thigh.

The thigh is compofed only of this bone, which is
the largeft and ftrongeft we have. It will be neceflary
to diftinguith its body and extremities : Itsbody, which
is of a cylindrical fhape, is convex before and con-
cave behind, where it ferves to lodge feveral mufcles.

Throughout two-thirds of its length we obferve a
ridge called /inea afpera, which originates from the
trochanters, and after running for {fome way down-
wards, divides into two branches, that terminate in
the tuberofities at the lower extremity of the bone.

At its upper extremity we muft deferibe the neck
and fmooth head of the bone, and likewife two confi-
derable proceffes: The head, which forms the greater
portion of a fphere unequally divided, is turned in-
wards, and received into the great cotyloid cavity of
the os innominatum. At this part of the bone there is
a little foffa to be obferved, to which the round liga-
ment is attached, and which we have already defcribed
as tending to fecure the head of this bone in the great
acetabulum. The neck is almoft horizontal, confidered
with refpe to its firuation with the body of the bone.
Of the two procefles, the external one, which is the
largeft, is called trochanter major ; and the other, which
is placed on the infide of the bone, trochanter minor.
They both afford attachment to mufcles. The articu-
lation of the os femoris with the trunk is ftrengthened
by means of a capfular ligament, which adheres every
where round the edge of the great cotyloid cavity of
the os innominatum, and furrounds the head of the bone.

The os femoris moves upon the trunk in every di-
redtion.

At the lower extremity of the bone are two procef-
fes called the condyles, and an intermediate fimooth
cavity, by means of which it is articulated with the
leg by ginglimus. L

All round the under end of the bone there is an ir-
regular furface where the capfular ligament of the joint
has its origin, and where blood-vefiels go into the fub-
ftance of the bone.

Between the condyles there is a cavity pofteriorly,
in which the blood-veflels and nerves are placed, fecure
from the compreffion to which they woutd otherwife be
expofed in thre adtion of bending the leg, and which
would not fail to be hurtful.

. g 5

At the fide of each condyle externally, thereis a
tuberofity, from whence the lateral ligaments origi-
nate, which are extended down to the tibia.

A ligament likewife arifes from each condyle pofte-
riorly.  One of thefe ligaments pafles from the right
to the left, and the other from the left to the right, fo
that they interfeé each other, and for that reafon are
called the crofs ligaments.

The lateral ligaments prevent the motion of theleg
upon the thigh to the right or left; and the crofs liga-
ments, which are alfo attached to the tibia, prevent
the latter from being brought forwards.

In new-born children all the proceffes of this bone
are cartilaginous.

2. The Rotula, or Knee-pan.

The rotula, patella, or knee-pan, as it is differently
called, is a flat bone about four or five inches in circum-
ference, and is placed at the fore-part of the joint of
the knee. In its fhape it is fomewhat like the common
figure of the heart, with its point downwards.

It is thinner ar its edge than in its middle part; at
its fore-part it is {fmooth and fomewhat convex; its pof-
terior furface, which is more unequal, affords an cle-
vation in the middle which is admitted between the
two condyles of the os femoris.

Thisbone isretained in its proper fitnation by a ftrong
ligament which every where furrounds it, and adheres
both to the tibia and os femoris ; it is likewife firmly
conneéted with the tibia by means of a ftrong tendi-
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nous ligament of an inch in breadth, and upwards of

two inches in length, which adheres to the lower part
of the patella, and to the tuberofity at the upper end
of the tibia. On account of this conneétion, it is ve-
ry properly confidered as an appendage to the tibia,
which it followsin all its motions, {o as to be to it what
the olecranon is to the ulna. There isthis difference,
however, that the olecranon is a fixed procefs ; where-
as the patella is moveable, being capable of fliding
from above downwards and from below upwards. This
mobility is effential to the rotatory motion of the leg.

In very young children this bone is entirely carti-
laginous.

The principal ufe of the patella feems to be to de-
fend the articulation of the knee from external injury ;
it likewife tends to increafe the power of the extenfor
mufcles of the leg, by removing their direction farther
from the centre of motion in the manner of a pulley.

3. Of the Leg.

The leg is compofed of two bones: Of thefe the in-
net one, which is the largeft, is called tibia; the other
is much fmaller, and named fibula.

The tibia, which is o called from its refemblance to
the mufical pipe of the ancients, has three furfaces, and
is not very unlike a triangular prifim. Its pofterior
furtace is the broadeft ; anteriorly it has a confiderable
ridge called the fhin, between which and the fkin there
are no mufcles. At the upper extremity of this bone
are two furfaces, a litule concave, and feparated from
each other by an an intermediate clevation. The two
little cavities receive the condylesof the os femoris, and
the eminence between them is admitted into the cavity
which we fpoke of as being between the two condyles ;
fo that this articulation affords a fpecimen of the com-

plete
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=" per end of this bone isa circular flat furface, which re-
ceives the head of the fibula,

At the lower and inner portion of the tibia, we ob-
ferve a confiderable procefs called malleolus internus.
The bafis of the bone terminates in a large tranverfe
cavity, by which it is articulated with the uppermoft
bone of the foot. It has likewife another cavity at its
lower end and outer fide, which is fomewhat oblong,
and receives the lower end of the fibula.

62 The tbia is hellow through its whole length.

Of the fi- The fibula is a fmall long bone fituated on the out-

bula. fide of the tibia. Its{uperior extremity does not reach
quite {fo high as'the upper part of the tibia, but its
lower end defcends fomewhat lower. Both above and
below, it is articulated with the tibia by means of the
lateral cavities we noticed in our defcription of that
bone.

Its lower extremity is ftretched out into a corenoid
procefs, which is flattened at its infide, and is convex
externally, forming what is called the malleolus exter-
nus, or outer ancle. 'This is rather lower than the mal-
leolus internus of the tibia.

The body of this bone, which is irregularly triangu-
lar, is a little hollow at its internal farface, which is
turned towards the tibia ; and it affords like that bone,
through its whole length, attachment to a ligament,
which from its fituation is called the interoffeous liga-
ment.

63 4. Of the Foot.

64 "The foot confifts of the tarfus, metatarfus, and toes.
Of the tar- The tarfus is compofed of feven bones, viz. the a-
fus. ftragalus, os calcis, os naviculare, os cuboides, and three
others called cunciform bones.

The aftragalus is a large bone with which both the
tibia and fibula are articulated. It is the uppermoft
bone of the foot; it has feveral {urfaces to be confider-
ed; its upper, and fomewhat pofterior part, which is
fmooth and convex, is admitted into the cavity of the
tibia. Its lateral parts are connected with the malleoli
of the two bones of the leg; below, it is articulated
with the os calcis, and its anterior furface is received
by the os naviculare. All thefe articulations are fecu-
red by means of ligaments.

The os calcis, or calcaneum, which is of a very irre-
gular figure, is the largeft bone of the foot. Behind,
it is formed into a confiderable tuberofity called the
heel ; without this tuberofity, which fupports us in an
ereét pofture, and when we walk, we fhould be liable
to fall backwards.

On the internal furface of this bone, we obferve a
confiderable finuofity, which affords a paffage to the
tendon of a mufcle : and to the pofterior part of the
os calcis, a ftrong tendinous cord called rendo achillis
(m) is attached, which is formed by the tendans of fe-
veral mufcles united together. The articulation of this

67 with the other bones is fecured by means of ligaments.

Of the os The os naviculare, or {caphoides, (for thefe two terms
paviculare. have the fame fignification), is fo called on account of
its refemblance to a little bark. At its pofterior part,

which is concave, it receives the aftragalus; anteriorly
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it is articulated with the cuneiform bones, and laterally Ofteology
is is connedted with the os cuboides. oy -

The os cuboides forms an irregular cube. Pofteri- of the os
orly it is articulated with the os calcis ; anteriorly it cuboides.
fupports the two laft bones of the metatarfus, and la-
terally it joins the third cuneiform bone and the os na-
viculare. 69

Each of the offa canciformia;, which are three in Of the ofl
number, refembles a wedge, and from this fimilitude cuneifor-
their name is derived. They are placed next to the mia
metatarfus by the fides of each other, and are ufnally
diftinguithed into os cunciforme externum, mediun or
minimunt, and internum or maximum. The fuperior
furface of thefe bones, from their wedge-like fhape, is
broader than that which is below, where they help to
form the fole of the foot ; pofteriorly they are united
to the os naviculare, and anteriorly they fupport the
three fir{t metatarfal bones. :

When thefe feven bones compofing the tarfus are
viewed together in the fkeleton, they appear convex
above, where they help to form the upper part of the
foot ; and concave underneath, where they form the
hollow of the foot, in which the veflels, tendons, and
nerves of the foot are placed fecure from preflure.

They are united to each other by very ftrong liga-
ments, and their articulation with the foot is fecured
by a capfular and two lateral ligaments ; each of the
latter is covered by an annular ligament of confiderable
breadth and thicknefs, which ferves to bind down the
tendons of the foor, and at the fame time to ftrengthen
the articulation.

The os cuneiforme externum is joined laterally to
the os cuboides.

Thefe bones complete our account of the tarfus.
Though what we have faid of this part of the ofteology:
has been very fimple and concife, yet many readers
may not clearly nnderftand it : but if they will be plea-
fed to view thefe bones in their proper fituation in the
fkeleton, all that we have faid of them will be eafily
underftood. 70

The metatarfus is made up of five bones, whereas Of the n |
the metacarpus confifts only of four. The caunfe of tatarfus.
this difference is, that in the hand the Jaft bone of the
thumb is not included among the metacarpal bones ;
whereas in the foot the great toe has only two bones.

The firft of thefe bones fupports the great toe and is
much larger than the reft, which nearly refemble each
other in fize.

Thefe bones are articulated by ene extremity with
the cuneiform bones and the os cuboides, and by their
other end with the toes.

Each of the toes, like the fingers, confifts of three OffIZeItK
bones, exeept the great toe, which is formed of two
bones. Thofe of the other four are diftinguithed into
three phalanges. Althongh the toes are more con-
fined in their motion than the fingers, yet they appear I
to be perfeétly fitted for the purpofes they are defign-
ed for. In walking, the toes bring the centre of gra-
vity perpendicular to the advanced foot; and as the
foles of the foor are naturally concave, we can at plea-
fure increafe this concavity, and form a kind of vaulr,
which adjufts itfelf to the different inequalities that oc-

cur

(m) This tendon is fometimes ruptured by jamping, dancing, or other violent efforts.
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cur to us in walking ; and which, without this moede
of arrangement, would incommode us exceedingly,
efpecially when bare-footed.

§ 4. Of the Offz SEsamoipEa.

BesiDEs the boneswe have already deferibed, there
are feveral fmall ones that are met with only in the
adnlt fkeleton, and in perfons who are advanced in
life 5 which, from their fuppofed general refemblance
to the feeds of the fefamum, are called offz [fzfamoidea.
They are commonly to be feen at the firft joint of the
great toe, and fometimes at the joints of the thumb ;
they are likewife now and then to be found at the
lower extremity of the fibula, upon the condyles of
the thigh-bone, under the os cuboides of the tarfus,

and in other parts of the body. Their fize and num-
ber feem confantly to be increafed by age and hard
labour ; and as they are generally found in firnations
where tendons and ligaments are moft expofed to the
alion of maufcles, they are now generally confidered
as offified portions of ligaments or tendons.

The upper furface of thefe bones is ufually convex,
and adherent to the tendon thdt covers it ; the fide
which is next to the joint is fmoeth and flat. Though
their formation is accidental, yet they feem to be of
fome ufe, by raifingthe tendons farther from the centre
of motion, and confequently increafing the power of the
mufcles. ~In the great toe and thumb they are like-
wife ufefal, by forming a groove for the flexor ten-
dons.

EXPLANATION or THE PLATES or OSTEOLOGY.

Prate XIX.

Fre. 1. A Front-view of the MALE SKELETON.

A, The os frontis. B, The os parictale. C, The
coronal fatare. D, The fquamous part of the tempo-
ral bones. E, The fqamous future. F, The zygoma.
G, The maftoid procefs. H, The temporal procefs of
the fphenoid bone. I, The orbit. K, The os male. L,
The os maxillare foperius. M, Its nafal procefs. N,
"The offa nafi. O, The os unguis. P, The maxilla in-
ferior. @, The teeth, which are fixteen in number in
each jaw. R, The feven cervical vertebree, with their
intermediate cartilages. S, Their tranverfe procefles.
T, The twelve dorfal vertebrae, with their intermedi-
ate cartilages. U, The five lumbar vertebre. V,
Their tranverfe proceffes. "W, The upper part of the
os facrum. X, Its lateral parts. The holes fcen on
its fore part are the paflages of the undermoft {pinal
nerves and finall veflels. Oppofite to the holes, the
marks of the original divifions of the bone are feen.
Y, Theos ilinm. Z, Its creft or fpine. a, The an-
terior {pinous procefles. b, The brim of the pelvis.
¢, The ifchiatic niche. d, The os ifchium. e, Its
tuberofity. f, Its {pinous procefs. g, Its crus. h, The
foramen thyroideum. i, The os pubis. k, The fym-
phyfis pubis. 1, The cras pubis. m, The acetabulum.
u, The feventh or laft true rib. o, The twelfth or laft
falfe rib. p, The aupper end of the fternum. q, The
middle piece. r, The under end, or cartilage enfi-
formis. s, The clavicle. t, The internal furface of
the fcapula. u, Its acromion. v, Its coracoid pro-
cefs. w, Its cervix. x, The glenoid cavity. y, The
os humeri. z, Its head, which is connefted to the
glenoid cavity. 1, Its external tubercle. 2, Its in-
ternal tubercle. 3, The groove for lodging the long
head of the biceps mufcle of the arm. 4, The inter~
nal condyle. 5, The external condyle. Between 4
and §, the trochlea. 6, The radius. 7, Its head.
8, Its tubercle. 9, The ulna. 10, Its coronoid pro-
eefSi i 11y 125 nd, W5 16, 17, 18, THe carpus
compofed of os mnavicularé, os lunare, os cunciforme,
os pififorme, os trapezium, os trapezoides, os magnum,
os unciforme. 19, The five bones of the metacarpus.
20, The two bones of the thumb. 21, The three
bones of each of the fingers. 22, The os femoris.
23, Its head. 24, Its cervix. 25, The trochanter
major, 26, The trochanter minor. 27, The inter-

nal condyle. 28, The external condyle. 29, The
rotula. 30, The tibia. 31, Its head. 32, Its tu-
bercle. 33, Its fpine. 34, The malleolus internus.
35, The fibula. 36, Itrs head. 37, The malleolus
externus. The tarfus is compofed of, 38, The aftraga-
las ; 39, The os calcis ; 40, The os mnaviculare ;
41, Three offa cuneiformia, and the os cuboides, which
isnot feenin this figure. 42, The five bones of the
metatarfus. 43, The two bones of the great toe.
44, The three bones of cach of the finall toes.

Fic. 2. A Front-view of the SkuLL.

A, The aos frontis. B, The lateral part of the os
frontis, which gives origin to part of the temporal
mufcle. C, The fuperciliary ridge. D, The fuper-
ciliary hole through which thefrontal veffclsand nerves
pafs. EE, The orbitar procefles. F, The middle of
the tranfverfe future, G, The upper part of the or-
bit. H, The foramen opticam. I, The foramen
lacerum. K, The inferior orbitar fiffure. L, The os
unguis. M, The offa nafi. N, The os maxillare fu~
perius. O, Its nafal procefs. P, The external orbi-
tar hole through which the fuperior maxillary veflels
and nerves pafs. Q , The os male. R, A paflage for
fmall veflels into, or out of, theorbit. S, The under
part of the left noftril. T, The feptum narium.
U, The os {pongiofum fuperius. 'V, The os fpongio-
fum inferinvs. ‘W, The edge of the alveoli, or {pongy
fockets, for the teeth. X, The maxilla inferior. Y,
The paffage for theinferior maxillary veflels and nerves.

F1c.3. A Side-view of the SkurLtL.

A, The os frontis. B, The corenal future. C, The
os parietale. D, An arched ridge which gives origin
to the temporal mufcle. E, The fquamous future.
F, The fquamous part of the temporal bone ; and,
farther forwards, the temporal procefs of the fphenoid
bone. G, The zygomatic procefs of the temporal
bone. H, The zygomatic future. I, The maftoid
procefs of the temporal bone. K, The meatus audi-
torius externus. L, The orbitar plate of the frontal
bone, under which is feen the tranverfe future.
M, The pars plana of the ethmoid bone. N, The os
ungunis. O, The right os nafi. P, The fiiperior max-
illary bone. Q , Its nafal procefs. R, The two den-
tes incifores. S, The dens caninus. T, The two
fmall molares, U, The three large molares. V, The
osmale. W, Thelowerjaw. X, Its angle. Y, The

coronoid

Part I.

Ofteology
e ——

s
s
i



i

b

P

e

S BE (
.
B bg (};

A ) r ”

ANAT O MY

\
=\

Plat e X}

J

N\

« /«;.‘/ ¢ /‘)/}/)/,r,




t
:

Salhe TR

TR

e —————— S T




i e PRI NET NS, Ll S

0%
£, 19 Sy 20
ugﬂ/(/ 4

N\

e

« ’m///, Yt

i

Plutexxi

|

|







Part 1.

Ofteology.
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coronoid procefs. Z, The condyloid procefs, by which
the jaw is articulated with the temporal bone.

Ftc. 4. The pofterior and right Side of the Skvrz.

A, The os frontis. B B, The ofla parietalia. C,
The fagittal futare. D, The parietal hole, through
which a fimall vein runs to the fuperior longitudinal
finus. E, The lambdoid future. FF, Offa triquetra.
G, The os occipitis. H, The fquamous part of the
temporal bone. I, The maftoid procefs. K, The
zygoma. L, The osmale. M, The temporal part
of the fphenoid bone. N, The fuperior maxillary
bone and teeth.

F1c. 5. The external Surface of the Os FrRonTIs.

A, The convex part. B, Part of the temporal
foffla. C, The external angular procefs. D, The
internal anguolar procefs. E, The nafal procefs. F,
The fuperciliary arch. = G, The fuperciliary hole. H,
The orbitar plate.

Fic. 6. The Interior Surface of the Os FrRonTIs.
A A, The ferrated edge which aflifts to form the
coronal future. B, The external angular procefs.
C, The internal angular procefs. D, The nafal pro-
cefs. E, The orbitar plate. F, The cells which cor-
refpond with thofe of the ethmoid bone. G, The palf-
fage from the frontal finus. H, The opening which
receives the cribriform plate of the ethmoid bone.
I, The cavity which lodges the fore part of the brain.
K, The fpine to which the falx is fixed. L, The
groove which lodges the faperior longitudinal finus.

PEATE XX

Frc. 1. A Back-view of the SKELETON. .

A A, Theoffa parietalia. B, The fagittal future.
C, The lambdoid future. D, The occipital bone.
E, The fquamous fature. F, The maftoid procefs of
the temporal bone. G, The os male. H, The pa-
late plates of the fuperior maxillary bones. I, The
maxilla inferior. K, The teeth of both jaws. L, The
feven cervical vertebrae. M, Their fpinous procefles.
N, Their tranfverfe and oblique procefles. O, The
laft of the twelve dorfal vertebrae. P, The fifth or laft
Inmbar vertebra. Q , The tranfverfe procefles. R, The
oblique procefles. S, The fpinous procefles. T, The
upper part of the osfacrum. U, The pofterior holes
which tranfmit {mall blood-veflels and nerves. V, The
under part of the os facrum which is covered by a

membrane. W, The os coccygis. X, The os ilium.
Y, Its fpine or creft. Z, The ifchiatic niche. a,; The
os ifchium. b, Its tuberofity. ¢, Its{pine. d, The

os pubis. e, The foramen hydroideum. f, The fe-
venth or laft true rib. g, The twelfth or laft falfe rib.
h, The clavicle. i, the feapula. k, Its fpine. 1, Its
acromion. m, Its cervix. mn, Its fuperior cofta. o, Its
pofterior cofta. p, Its inferior cofta. g, The os hu-
meri. r. The radius. s, Theulna. t, Itsoleclarnon.
u, All the bones of the carpus, excepting the os pifi-
forme, which is feen in Plate XIX.fig. 1. v, The
five bones of the matacarpus. w, The two bones of
the thumb. x, The threc bones of each of the fin-
gers. v, The two fefamoid bones at the root of the
left thumb. z, The os femoris. 1, The trochanter
major. 2, The trochanter minor. 3, The linea af-
pera. 4, The internal condyle. 5, The external

bia.
The mallelous externus.
metatarfus. 13, The toes.

Fi1c. 2. The External Surface of the Left Os Pa-
RIETALE.
A, The convex fmooth furface. B, The parietal
hole. C, An arch made by the beginning of the tem-
poral mufcle.

8, The malleolus internus.

9, The fibula. 10,
11. The tarfus.

B2 The

Fic. 3. The Internal Surface of the fame bone.

A, Tts fuperior edge, which, joined with the other,
forms the fagittal future. B, The anterior edge, which
aflifts in the formation of the coronal future. C, The
inferior edge for the {quamous future. D, The pofte-
rior edge for the lambdoid future. E, A depreffion
made by the lateral finus. - F F, The prints of the ar-
teries of the dura mater.

F1G. 4. The External Surface of the Left Os TEM-
PORUM.

A, The fquamous part. B, The maftoid procefs.
C, The zygomatic procefs. D, The ftyloid procefs.
E, The petrofal procefs. F, The meatus auditorius
externus. G, The glenoid cavity for the articulation
of the lower jaw. H, The foramen ftylo-maftoidenm
for the portio dura of the feventh pair of mnerves.
I, Paffages for blood-veflels into the bone. K, The
foramen maftoideum through which a vein goes to the
lateral finus.

Fic. 5. The Internal Surface of the Left Os TEm-
PORUM.

A, The fquamous part; the upper edge of which
aflifts in forming the fquamous future. B, The ma-
ftoid procefs. €, The ftyloid procefs. D, The pars
petrofa. E, The entry of the feventh pair, or audi-
tory nerve. F, The fofla, which lodges a part of the
lateral finus. G, The foramen maftoidenm.

F1c.6. The External Surface of the Osseous CircLE,
which terminates the meatus anditorions externus.
A, The anterior part. B, A fmall part of the

groove in which the membrana tympani is fixed.

N. B. This, with the fubfequent bones of the ear,’
are here delineated as large as the life.

Frc. 7. TheInternal Surface of the Osseous CircLE.
A, The anterior part. B, The groove in which
the membrana tympani is fixed.

Fic. 8.

The Situation and Conne&ion of the Small

Bones of the Ear.

A, The malleus. B, The incus.
biculare. D, The ftapes.

Fic.9. The MarLrLEUs, with its Head, Handle, and
Small Procefles.

C, The os or-

Frc. 10. The Incus, with its Body, Superior and

Inferior Branches.
Frc. 11. The Os ORBICULARE.

F1c. 12. The StarEs, with its IHead, Bafe, and two
Crura.

An Internal View of the Laevyrinta of
the Ear.
A, The hollow part of the cochlea, which forms a

fhare
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fhare of the meatus auditorius internus. B, The vefti-
bulum. C CC, The femicircalar canals.

Fi1c. 14. An External View of the LABYRINTH.
A, the femicircular canals. B, The feneftra ovalis
which leads into the veftibulum. C, The feneftra ro-

tanda which opens into the cochlea. D, The different
turns of the cochlea.

Fic. 15. The Internal Surface of the Os SPHENOIDES.

A A, The temporal procefles. B B, The pterygoid
procefles. CC, The fpinous proceffes. D D, The
anterior clinoid procefles. E. The pofterior clineid
procefs. F, The anterior procefs which joins the eth-
moid bone. =G, The fella turcica for lodging the
glandula pituitaria. H, The foramen opticum.
K, The foramen lacernm. L, The foramen rotun-
dam. M, The foramen ovale. N, The foramen
{pinale.

F1c.16. The External Surfaceof the Os SPHENOIDES.

A A, The temporal proceffes. B B, The ptery-
goid procefles. C C, The fpinous procefles. D, The
proceflus azygos. E, The fmall triangalar procefles
which grow from the body of the bone. F F, The
orifices of the fphenoidal finufes. G, The foramen
lacerum. H, The foramen rotundum. I, The fora-
men ovale. K, The foramen pterygoideum.

Fic. 17. The External View of the Os ETHMOIDES.

A, The nafal lamella. BB, The grooves between
the nafal lamella and offa [pongiofa fuperiora. CC, The
offa {fpongiofa fuperiora. D D, The fphenoidal cor-
nua.  See Fig. 16. E.

F1c. 18. The Internal View of the Os ETHMOIDES.

A, The crifta galli. B, The cribriform plate, with
the different paffages of the olfatory nerves. CC,
Some of the ethmoidal cells. D, The right os planum.
E E, The fphenoidal cornua.

F1c. 19. The right SPHENOIDAL CORNU.
Fic. 20. The left S, uENOIDAL CORNU.

Fic. 21. The External Surface of the Os OcciriTis.

A, The upper part of the bone. B, The fuperior
arched ridge. C, The inferior arched ridge. Under
the arches are prints made by the mufcles of the neck.
D D, The two condyloid procefles which articulate the
head with the fpine. E, The cuneiform procefs.
F, The foramen magnum through which the f{pinal
marrow pafles. GG, The pofterior condyloid fora-
mina which tranfmit veins into the lateral finufes.
H H, The foramina lingualia for the paffage of the
nine pair of nerves.

Frc. 22. The internal Surface of the Os OccripriTis.

A A, The two fides which affift to form the lamb-
doid fature. B, The point of the caneiform procefs,
where it joins the fphenoid bone. C C, The prints
made by the pofterior lobes of the brain. D D, Prints
made by the lobes of the cerebellum. E, The cruci-
form ridge for the attachment of the proceffes of the
dura mater. ¥, The courfe of the fuperior longitudi-
nal finufes. G G, The courfe of the two lateral fi-
nafes. H, The foramen magnum. I, The pofterior
condyloid foramina.

P G R e s T e

Prate XXIL

Fic. 1. A Side-view of the SKELETON.

A A, The offa parietalia. B, The fagittal future.
C, The os occipitis, D D, The lambdoid {uture.
E, The fquamous part of the temporal bone. F, The
maftoid procefs. G, The meatus auditorius externus.
H, The os frontis. I, The os malze. K, The os max-
illare fuperius. L, The maxilla inferior. M, The
teeth of both jaws. N, The feventh, or laft cervical
vertebra. O, The {pinous procefles. P, Their tranf-
verfs and oblique procefles. Q, The twelfth or laft
dorfal vertebra. R, The fifth, or laft lnmbar vertebra.
S, The fpinous procefles. T, Openings between the
vertebree for the paffage of the fpinal nerves. U, The
under end of the osfacrum. V, The os coccygis.
W, The os ilium. X, The anterior {fpinous procefles.
Y, The pofterior fpinous procefles. Z, The ifchiatic
niche. a, The right osilium. b, The offa pubis.
¢, The tuberofity of the left os ifchium. d, The fca-
pula. e, Itsfpine. f, The os humeri. g, The ra-
dins. h, The ulna. i, The carpus. k, The meta-
carpal bone of the thumb. 1, The metacarpal bones
of the fingers. m, The two bones of the thumb.
n, The three bones of each of the fingers. o, The os
femoris. p, Itshead. g, The trochanter major. r, The
external condyle. s, The rotula. t, The tibia, u, The
fibula. v, The malleolus externus. w, The aftraga-
lus. x, The os calcis. y, The os naviculare, z, The
three offa cuneiformia. 1, The os cuboides. 2, The
five metatarfal bones. 3, The two bones of the great
toe. 4, The three bones of each of the fmall toes.

Frc. 2. A View of the Internal Surface of the Bafe of
the SkvuLL.

A A A, The two tables of the fkull with the diplge.
B B, The orbitar plates of the frontal bone. C, The
crifta galli, with cribriferm plate of the ethinoidal
bone on each fide of ir, throngh which the firft pair
of nerves pafs. D, The caneiform procefs of the ac-
cipital bone. E, The cruciform ridge. F, The fo-
ramen magnum for the paffage of the fpinal marrow.
G, The zygoma, made by the joining of the zygo-
matic procefles of the os temporum and os male.
H, The pars fquamofa of the os temporum. I, The
pars mammillaris. K, The pars petrofa. L, The
temporal procefs of the fphenoid bone. M M, The
anterior clinoid procefles. N, The pofterior clinoid
procefs. O, The fella turcica. P, The foramen op-
ticum, for the paffage of the optic nerve and ocular
artery of the left fide. Q , The foramen lacerum, for
the third, fourth, fixth, and firlt of the fifth pair of
nerves and ocular vein. R, The foramen rotundum,
for the fecond of the fifth pair. S, The foramen o-
vale, for the third of the fifth pair. T, The foramen
fpinale, for the principal artery of the dura mater.
U, The entry of the anditory nerve. V, The paflage
for the lateral finus. W, The paflage of the eighth
pair of nerves. X, The paffage of the ninth pair.

Fic. 3. A View of the External Surface of the Bafe of
the SkvLr.

A, The two dentes incifores of the right fide. B,
The dens caninus. C, The two fmall molares. D, The
three large molares. E, The foramen incifivam, whicl,
gives paflage to fmall blood-veffels and nerves. F, The

palate-
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Ofteology. palate-plates of the offa maxillaria and palati, joined

by the longitudinal and tranfverfe palate futures. G,
The foramen palatinum pofterius, for the palatine vef-
felsand nerves. H, The os maxillare {uperius of theright
fide. I, The os malz. K, The zygomaticprocefs of the
temporal bone. L. The poftetior extremity ofthe ofla
fpongiofa. M, The pofterior extremity of the vomer,
which forms the back-part of the feptum nafi. N, The
pterygoid procefs of the right fide of the fphenoid bone.
0O, The foramina ovalia. PP, The foramina {pi-
nalia. QQ, The paffages of the internal carotid ar-
teries. R, A hole between the point of each pars pe-
trofa and cuneiform procefsof the occipital bone, which
is filled up with a ligamentous fubftance in the recent
fubje&. S, The paflage of the left lateral finus. T,
The pofterior condyloid foramen of the left fide. U,
The foramen maftoideum. V, The foramen magnum.
W, The inferior orbitar fiffure. X, The glenoid ca-
vity, for the articalation of the lower jaw. Y, The
fquamous part of the temporal bone. Z, The maftoid
procefs, at the inner fide of which is a fofla for the
pofterior belly of the digaftric mufcle. a, The ftyloid
procefs. b, The meatus auditorius externus. ¢, The
left condyle of the occipital bone. d, The perpendi-
cular occipital fpine. ee, The inferior horizontal ridge
of the occipital bone. ff, The fuperior horizontal
ridge, which is oppofite to the crucial ridge where the
longitudinal finus divides to forin the lateral finufes.
g g g, The lambdoid fature. h, The left fquamous
future. i, The parictal bone.

Fic. 4. The anterior furface of the Ossa NasI.

A, The upper part, which joins the os frontis. B,
The under end, which joins the cartilage of the nofe.
C, The inner edge, where they join each other.

Fic. 5. The pofterior furface of the Ossa Nasr.

A A, Their cavity, which forms part of the arch of
the nofe. B B, Their ridge or fpine, which projeéts
a little to be fixed to the fore-part of the feptum na-
ram.

Fic. 6. The external furface of the Os MAXILLARE
SurERr1Us of the left fide.

A, The nafal procefs. B, The orbitar plate. C,
The unequal furface which joins the os male. D, The
external orbitar hole. E, The opening into the noftril.
F, The palate-plate. G, The maxillary tuberofity.
H, part of the os palati. I, The two dentes incifores.
K, The dens caninus. L, The two {mall dentes mo-
lares. M, The threc large dentes molares.

Fic. 7. The internal furface of the Os MAXILLARE
SurERIUS and Os PALATI.

A, The nafal procefs. B B, Eminences for the con-
neétion of the os fpongiofum inferius. D, The under
end of thelachrymal groove. E, The antrum maxillare.
F, The nafal fpine, berween which and B is the cavity
of the noftril. G, The palate-plate. H, The orbitar
part ot the os palati. I, The nafal plate. K, The
future which unites the maxillary and palate bones.
L, The pterygoid procefs of the palate bones.

Fic. 8. The external furface of the right Os Uncuis.
A, The orbitar part. B, The lachrymal part. C,
The ridge between them.
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Fic. 9. The internal furface of the right Os UncUis. Ofteology.

This fide of the bone has a furrow oppofite to the
external ridge ; all behind that is irregular, where it
covers part of the ethmoidal cells.

Fic. 10. The external furface of the left Os MAL E.

A, The fuperior orbitar procefs. B, The inferior
orbitar procefs. C, The malar procefs. D, The zy-
gomatic procefs. E, The orbitar plate. F, A pal-
fage for {mall veffels into or out of the eorbit.

F16. 11. The internal furface of the left Os Marz.

A, The fuperior orbitar procefs. B, The inferior
orbitar procefs. C, The malar procefs. D, The zy-
gomatic procefs. E, The internal orbitar plate or pra-
cefs.

Fic. 12. The external furface of the right Os Spow-
GrosuM INFERIUS. 1
A, The anterior part. B, The hook-like procefs
for covering part of the antrom maxillare. C, A
fmall procefs which covers part of the under end of
the lachrymal groove. D, Theinferioredge turned a
little outwards.

Frc. 13. The internal furface of the Os SronNGIOSUM
INFERIUS. ;

A, The anterior extremity. B, The upper edge
which joins the fuperior maxillary and palate bones.

Fic. 14. The pofterior and external furface of the
right Os Pararr.
A, The orbitar procefs. B, The nafal lamella. C,
The pterygoid procefs. D, The palate procefs.

F1c. 15. The anterior and external furface of the right
Os Pavrartr.

A, The orbitar procefs. B, An opening through
which the lateral nafal veffels and nerves pafs. C, The
nafal lamella. D, The pterygoid procefs. E, The
pofterior edge of the palate procefs for the conneétion
of the velum palati. F, The inner edge by which the
two offa palati are conneéted.

Fic. 16. The right fide of the VomMER.

A, The upper edge which joins the nafal lamella of
the ethmoid bone and the middle cartilage of the nofe.
B, The inferior edge, which is conne&ed to the fupe-
rior maxillary and palate bones. C, The fuperior and
pofterior part which receives the proceflus azygos of
the fphenoid bone.

Fic. 17. The MAXILLA INFERIOR.

A, The chin. B, The bafe and lefrfide. C, The
angle. D, The coronoid procefs. E, The condyloid
procefs. F, The beginning of the inferior maxillary
canal of the right fide, for the entry of the nerve and
blood-veflels. G, The termination of the left canal.
H, The two dentes incifores. I, The dens caninus.
K, The two fmall molares. L, The three large mo-
lares.

Fic. 18. The different clafles of the TEETH.

1, 2, A fore and back view of the two anterior
dentes incifores of the lower jaw. 3, 4, Similar teeth
of the upper jaw. 5, 6, A fore and back view of the
dentes canini. 7, 8, The anterior dentes molares.
9, 10 11, The pofterior dentes molares. 12, 13, 14,

4. T ‘ 15,
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e, The fuperior extremity of the fibula. f, The edge Ofteology.
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Ofteology. 15, 16, Unufual appearances in the fhape and fize of

the teeth.

Fic. 19. The external furface of the Os Hyoipkgs.
A, The body. BB, The cornua. CC, The ap-
pendices.

Prate XXIIL

F1G. 1. A Pofterlor View of the STernUM and Cra-
VICLEs, with the ligament conneting the clavicles
to each other.

a, The pofterior furface of the fternum. bb, The
broken ends of the clavicles. cccc, The tubercles
near the extremity of each clavicle. d, The ligament
connedting the clavicles.

Frc. 2. A Fore-view of the LEFT ScApura, and of

a half of the CLavicre, with their Ligaments.

a, The {pine of the fcapula. b, The acromion.
¢, The inferior angle. d, Inferior cofta. e, Cervix.
f, Glenoid cavity, covered with cartilage for the arm-
bone. gg;, The capfular ligament of the joint.
h, Coracoid procefs. i, Thebroken end of theclavicle.
k, Its extremity joined to the acromion. 1, A liga-
ment coming out {ingle from the acromion to the co-
racoid procefs. m, A ligament coming out fingle from
the acromion, and dividing into two, which are fixed
to the coracoid procefs.

F16. 3. The Jointof the Elbow ofthe LEFT ARM, with
the Ligaments.

a, The os humeri. b, Its internal condyle. ¢ c, The

two prominent parts of its trochlea appearing through
the capfular ligament. d, The nlna. e, The radins,
f, The part of the ligamen tincluding the head of the
radius.

Frc. 4. The Bones of the RicrT-HAaND, with the
Parm in view.

a, The radius. b, Theulna. ¢, The{caphoid bone
of the carpus. d, The os lunare. ¢, The os canei-
forme. f, The os pififorme. g, Trapezium, h, Tra-
pezoides. 1, Capitarum. k, Unciforme. 1. The four
metacarpal bones of the fingers. m;, The firft phalanx.
n, The fecond phalanx. o, The third phalanx. p, The
metacarpal bone of the thumb. ¢, The firft joint.
r, The fecond joint. : :

Frc. 5. The Pofterior View of the Bones of the LrT
Hanbp.
The explication of Fig. 4. ferves for this figure ; the
fame letters pointing out the fame bones, theugh in a
different view.

F16. 6. The Upper Extremity of the T1s14, with the
Semilunar Cartilages of the Joint of the Knee, and
fome Ligaments.

a, The ftrong ligament which conne@s the rotula to
the tubercle of the tibia. b b, The parts of the exire-
mity of the tibia, covered with cartilage, whicli appear
within the femilunar cartilages. ¢ ¢, The femilunar
cartilages. - d, The two parts-of what is called the
crofs ligament.

Fic. 7. The Polierior View of the Jointof the RicnT
KNEE.

a, The os femoris cut. b, Its internal condyle.

¢, Its external cendyle. d, The back-part of the tibia.

of the internal femilunar cartilage. g, An oblique li-
gament. h, A larger perpendicular ligament. i, A
ligament conneéting the femur and fibula.

Fic. 8. The Anterior View of the Jointof the Ricnt

b, The internal condyle. ¢, Its external condyle.
d, The part of the os femoris, on which the parcila
moves. e, A perpendicular ligament. ff, The two
parts of the crueial ligaments. g g, The edges of the
two moveable femilunar cartijages. h, The tibia.
i, The ftrongligamentof the patella. k, The back part
of it where the fat has beeen diffected away. 1, The
external deprefion. m, The internal one. n, The
cat tibia. _
Fic. ¢. A View of the inferior part of the Bones of

the Ricnt Foor.

a, The great knob of the os caleis. b, A promi-
nence on its outfide. ¢, The hollow for the tendons,
nerves, and blood-veflels, d, The anterior extremity
of the os calcis. e, Part of the aftragalus. f, Its
head covered with cartilage. g, The internal promi-
nence of the os maviculare. h, The os caboides.
i, The os cuneiforme internom ; k,—Medium; 1,—
Externum. m, The metatarfal bones of ihe four lef~
fer toes.. n, The firft—o, The fecond—p, The third
phalanx of the four leffer toes. q, The mertatarfal
bones of the great toe. r, Its firft—s, Its fecond
joint.

Frc. ro. The Inferior Surfaee of the two large SEsa-
mo1p Bongs, atthe firft Joint of the Great Toe.

F1c. 11. The Superior View of the Bonesof the Rreut
Foor.
a, b, as.in Fig. 9. ¢, The{uperior head of the aftra-
galus. d, &e. asin Fig. 9.

F1c. 12. The View of the Sorz of the Foot, with
its Ligaments.

2, The great knob of the os calcis. b, The hollow
for the tendous, nerves, and blood-veflels. ¢, The
fheaths of the flexores pollicis and digitornm” longi
opened. - d, The ftrong cartilaginous ligament fupport-
ing the head of the aftragalus. e, h, Two ligaments
which npite into one, and are fixed to the metatarfal
bone of the great toc. f, A ligament from the knob
of the es calcis to the metatarfal bone of the little toe.
g A ftrong triangular ligament, which fapports the
bones of the tarfus. i, The ligaments of the joints of
the five metatarfal bones.

Fie. 13. 3, The head of the thigh bone of a child.
b, The ligamentum rotandum conne&ing it to the ace-
tabulum, ¢, The capfular ligament of the joint with
its arteries injected. d, The numerous veflels of the
mucilaginous gland injected.

Fic. 14. The Back-view of the Cartilages of the
Larynx, with the Os HyoipEgs.

a, The pofterior gart of the bafe of the os hyoides.
bb, Its cornua. ¢, The appendix of the right fide.
d, Aligament fent out from the appendix of the left
fide, to the figloid procefs of the temporal bone,
¢, The union of the bafe with the left cornu. £ f, The
pofterfor fides of (g) the thyroid cartilage. h 1’1, Tts
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Cuticula,

fuperior cornua, i1, Its inferior cornua, k, The cri-
coid cartilage. 11, The arytenoid cariilages, m, The
entry inco the lungs, named glottis, n, The epiglottis.
0 0; The fuperior cartilages of the trachea, p, Its li-
gamentous back part.
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Fic. 15. The Superior Concave furface of the SEsa- Ofteology-
mMeID BonEs at the firft joint of the Great Toe, — ¥

with their Ligaments.
a, Three fefamoid bones. b, The ligamentous fub-
ftance in which they are formed.

Or e SOFT PARTS 18 GENERAL;:

Or taHe COMMON INTEGﬁMENTS, WITH THEIR APPENDAGES ;
Axp oF THE MUSCLES,

AN AT OMICAL writers ufually proceed toa de-
feription of the muicles after having finifhed the
ofteology ; but we fhall deviate a little from the com-
mon method, with a view to defcribe every thing
clearly and diftinély, and to avoid a tautology which
would otherwife be unavoidable. All the partsof the bo-
dy are {o intimately conneted with each other, thatit
feems impoflible to convey a juft idea of any one of
them, without being in fome meafure obliged to fay
fomething of others; and on this account we wifh to
mention in this place the names and fitnation of the
principal vifcera of the body, that when mentionis here-
after madeof any one of them in the courfe of the work,
the reader may at leaft know where they are placed.

After this little digteffion, the commoninteguments,
and after them the mufcles will be defcribed ; we then
propofe to enter into an examination of the feveral vif-
cera and their different fun&®ions. In defcribing the
brain, occafion will be taken to fpeak of the nerves and
animal fpirits. The circulation of the bleed will fol-
low the anatomy of the heart, and the fecretions and
other matters will be introduced in their proper places.

The body is divided into three great cavities. Of
thefe the uppermoft is formed by the bones of the cra-
nium, and inclofes the brain and cerebellum.

The fecond is compofed of the vertebra of the back,
the fternum,and crue ribs, with the additional affiftance
of mufcles, membranes, and common integuments, and
is called the thorax—It contains the heart and lungs.

The third, and inferior cavity, is the abdomen. It
is feparated from the thorax by meansof the diaphragm,
and is formed by the lumbar vertebre, the os facrum,
the offa innominata, and the falfe ribs, to which we
may add the peritoneeum, and a variety of mufcles.
This cavity inclofes the ftomach, inteftines, omentam
or cawl, liver, pancreas, fpleen, kidneys, urinary
bladder, and parts of generation.

Under the divifion of common integuments are ufu-
ally included the epidermis, or {carf-fkin, the reticu-
lum mucofum of Malpighi, the cutis or true fkin, and
the membrana adipofa,—The hair and nails, as well as
the febaceous glands may be confidered as appendages
to the fkin.

Sectm. 1. Of the SKIN.

§ 1. Of the ScarF-fkin.
Tue epidermis, caticala, or fcarf-fkin, is a fine,
!

tranfparent, and infenfible pellicle, deftitute of nerves
and blond-vedlels, which invelts the body, and every-

where covers.the true fkin. This fearf-fkin, whick
feems to be very fimple, appears, when examined with
a microfcope, to be compofed of feveral laminz or fcales
which areincreafed by preflure, as we may obferveinthe
hands and feet, where it is frequently much thickened,
and becomes perfeétly callous. It feems to adhere to
the catis by a number of very minute filaments, but
may eafily be feparated from it by heat, or by macera-
tion in water. Some anatomical writers have fuppofed
that it is formed by a moifture exhaled from the whole
furface of the body, which gradually hardens when it
comes into conta’t with the air. They were perhaps in-
duced to adopt this opinion, by cbferving the fpeedy re-
generation of this part of the body when it hasbeen by
any means deftroyed, it appearing to be renewed on all
parts of the furface at the fame time; whereas other
parts which have been injured, are found to direét their
growth from their circemference only towards their
centre. Buta demonfirative proof that the epidermis
is not a fluid hardencd by means of the extermal air, is
that the foetus inutero is found to have this covering.
Lieuwenhoeck fuppofed its formation to be owing to
the expanfion of the extremities of the excretory vef-
felswhich are found everywhere vpon the furface of the
true {kin. Ruy{ch attributed its origin to the nervous
papillee of the fkin; and Heifter thinks it probable,
that it may be owing both to the papillee and the excre-
tory veflels. The celebrated Morgagni, on the other

hand, contends*, that it is nothing more than the fur- * Adverfar,
face of the cutis, hardened and rendered infenfible‘by 4nat. rr.
the liquor amnii in utero, and by the preffure of the 4rimad-

air.
vance nothing with certainty.

The cuticle is pierced with an infinite number of
pores or little holes, which afford a paflage to the hairs,
fweat, and infenfible perfpiration, and likewife o
warm water, mercary, and whatever elfe is capable of
being taken in by the abforbents of the fkin. The lines
which we obferve on the epidermis belong to the true
tkin. The cuticle adjufts itfelf to them, but does not
form them.

§ 2. Of the Rete Mucofum.

BeTwEeEN the epidermis and cutis we meet with an

This is a fubje&, however, on which we can ad- ? *-

appearance to which Malpighi, who hrft defcribed Rete mu-

it, gave the name of rete mucaofum, {uppofing it to be cofum.

of a membranous ftructure, and pierced with aninfinite
number of pores ;- but the fad is, that it feems to be
nothing more than a mucous fubftance which may be
diffolved by macerating it in water, while the cuticle
and cuiis preferve their texture.
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Of the In-  The colour of the body is found to depend onthe pighi, Ruyfch, Verheyen, Winflow, and others, who Of the In-
teguments, colour of this rete mucofum ; for in negroes it is ob- have adopted his opinions on this fubjec, fpeak of them teguments,
& ferved to be perfeétly black, whilft the true fkinis of as having excretory duéls, that open on the furface pLte
the ordinary colour. the cuticle, and diftil the {weat and matter of infenfi-
The blifters which raife the fkinwhenburntorfcald-  ble perfpiration; and yet, notwithftanding the pofitive
ed, have been fuppofed by fome to be owing to arare- manner in which thefe pretended glands have been
faction of this mucus; but they are more probably oc- fpoken of, we are now fufficiently convinced that
caﬁorllcd by anincreafed action of the veflels of the part, their exiftence is altogether imaginary.
& ;
Lofbiilz:c{)l?olg.l P a0 elina g § 5. Of the INsENs1BLE Per/piration and SWEAT.
; 3 s TrEe matter of infenfible perfpiration, or in other 78
§ 3. Of the Curss, or True Skin. words, the fubtile vapeur thaf is Iéontinually exhaling Infenfible
Gutiz6 THaE cutis is compofed of fibres clofely compaéted from the furface of the body, is not fecreted by any f;’;ff““‘
s together, as we may obferve in leather, which is the particular glands, but feems to be derived wholly from “**
prepared fkin of animals. Thefe fibresformathicknet- the extremities of the minute arteries that are every-
work, which everywhercadmits the filaments of nerves, where difperfed throngh the fkin. Thefe exhaling
and an infinite number of blood-veflels and lymphatics.  veflels are eafily demonftrated in the dead fubjeét, by
The cutis, when the epidermis is taken off, is found throwing water into the arteries; for then {fmall drops
to have, throughout its whole furface, innumerable pa- exude from all parts of the fkin, and raife up the cu-
pillee, which appear like very minute granulations, and ticle, the pores of which are clofed by death; and in
feem to be calculated to receive the impreflions of the the living fubject, a looking-glafs placed againft the
touch, being the moft eafily obferved where the fenfe {kin, is foon obfcured by the vapour. Bidloo fancied
of feeling is the moft delicate, as in the palms of the he had difcovered ducts leading from the cutis to the
hands and on the fingers. cuticle, and tran{mitting this fluid ;. butin this he was
Thefe papillee arc fuppofed by many anatomical wri- miftaken.
ters to be continuations of the pulpy fubftance of nerves, When the perfpiration is by any means increafed,
whofe coats have terminated in the cellular texture and feveral drops that were infenfible when feparate,
of the fkin. The great fenfibility of thefe papillae evi- are united together and condenfed by the external air,
dently proves them to be exceedingly nervous; but they form upon the fkin fmall, but vifible, drops call¢d
farely the nervous fibrillee of the fkin are of themfelves fwear (n). This particularly happens after much ¢x-
fcarcely equal to the formation of thefe papillze, and it ercife, or whatever occafions an increafed determina-
feems to be more probable that they are formed like tionof fluids to the furface of the body ; a greater quan-
the reft of the catis. tity of perfpirable matter being in fuch cafes carried
Thefe papillee being defcribed, the ufes of the epi- through the paffages that are deftined to convey it off.
dermis and the reticulum mucofum will be more eafily It has been difputed, indeed, whether the infenfible 79
underftood ; the latter ferving to keep them conftantly perfpiration and fieat are to be confidered as one and Whether
moift, while the former proteéts them from the exter- thefameexcretion, differing only in degree ; or whether thefe are
nal air, and modifies their too great fenfibility. they are two diftinét excretions derived from different ?:;:2?3;
§ 4. Of the GLANDS of the Skin. fources. In fuppqrt of the lar:tq oglniqn, it has been g.po e ool
alledged, that the infenfible perfpiration is agreeable to cretions.
77 In different parts of the body we meet, within the nature, and effential to health, whereas fieat may be
The feba- {ubftance of the {kin, with certain glands or follicles, confidered as a fpecies of difeafe. But this argument
eeous which difcharge a fat and oily humour that ferves to  proves nothing; and it feems probable, that both the
glands. 1 bricate and foften the fkin. When the fluid they fe- infenfible vapour and the fweat are exhaled in a fimi-

AN

crete has acquired a certain degree of thicknefs, it ap-
proaches to the colour and confiftence of fuet; and
from this appearance they have derived their name of
Jfebaceous glands. They are found in the greateft num-
ber in the nofe, ear, nipple, axilla, groin, fcrotum,
vagina, and prepuce.

Befides thefe febaceous glands, we read, inanatomi-
“cal books, of others that are defcribed as finall {fpheri-
cal bodies placed in all parts of the fkin, in much great-
er abundance than thofe juft now mentioned, and nam-
ed miliary, from their {fuppofed refemblance to millet-
feed. Steno, who firft defcribed thefe glands, and Mal-
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lar manner, though they differ in quantity, and proba-
bly in their qualities; the former being more limpid,
and feemingly lefsimpregnated with falts than the latcer =
atany rate we may confider the fkin as an emunctory
through which the redundant water, and fomerimes the
other more faline parts of the blood, are carried off,
But the infenfible perfpiration is not confined to the

throwing off in this way is from the lungs. The quan-
tity of fluid exhaled from the human body by this in-
fenfible perfpiration is very confiderable. Sa nétorins( o)
an Jtalian phyfician, who indefatigably pafled a great

many

(~) Lieuwenhoeck aflerts that one drop of fweat is formed by the conflux of fiftcen drops of perfpirable

vapour.

(o) The infenfible perfpiration is fometimes diftinguithed by the name of this phyfician, who was born in

the territorics of Venice, and was afterwards a profeflor in the univerfity of Padua,
ment he took in, and the {enfible fecretions and difcharges, he was enabled to afcertain with

After cltimating the ali-
great accuracy the

weight or quantity of infenfible perfpiration by means of a ftatical chair which he contrived for this purpofe s
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‘The nails.

many years in a feries of ftatical experiments, demon-
{trated long ago what has been confirmed by later ob-
fervations, that the quantity of vapour exhaled from
the fkin and from the furface of the lungs, amounts
nearly to §-8ths of the aliment we take in. So that if
in the warm climate of Italy a perfon eats and drinks
the quantity of eight pounds in the eourfe of a day,
five pounds of it will pafs off by infenfible perfpiration,
while three pounds only will be evacuated by ftool, u-
rine, faliva, &c. But in countries where the degree of
cold is greater than in Italy, the quantity of perfpired
matter is lefs ; in fome of the more northern climates,
it being foand not to equal the difcharge by urine. It
is likewife obferved to vary according to the feafon of
the year, and according to the conftitution, age, fex,
difeafes, diet, exercife, paflions, &c. of different peo-
ple.

From what has been faid on this fubje&, it will be
eafily cenceived, that this evacuation cannot be either
much increafed or diminithed in quantity without af-
fecting the health.

The perfpirable matter and the {weat are in fome
meafure analogous to the urine, as appears from their
tafte and faline natare (r). And it is worthy of ob-
fervation, that when either of thefe fecretions is in-
creafed in quantity, the other is diminifhed ; fo that
they who perfpire the leaft, ufually pafs the greateft
quantity of urine, and vice verfa.

§ 6. Of the Na1vs.

THE nails are of a-compa texture, hard and tran-
fparent like horn. Their origin is ftill a fubjedt of dif-
pute. Malpighi fuppofed them to be formed by a con-
tinuation of the papillee of the fkin : Ludwig, on the
other hand, maintained, that they were compofed of
the extremities of blood-veflels and nerves; both thefe
opinions are now defervedly rejeéted.

They feem to poflefs many properties in common
with the caticle ; like it they are neither vafcular nor
{fenfible, and when the cuticle is {feparated from the true
{kin by maceration or other means, the nails come away
with it.

They appear to be compofed of different layers, of
unequal fize, applied one over the other. Each layer
feems to be formed of longitudinal fibres.

In each nail we may diftinguifh three parts, viz. the
root, the body or middle, and the extremity. ! Tl_le
root is a foft, thin, and white fubftance, terminating in
the form of a crefcent; the epidermis adheres very
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flrongly to this part ; the body of the nail is broader, OF the

redder, and thicker, and the extremity is of flill great-
er firmnefs.

The nails increafe from their roots, and not from
their upper extremity.

Their principal ufe is to cover and defend the ends
of the fingers and tocs from external injury.

§ 7. Of the Haxg.

TrE hairs, which from their being generally known Thcg};;r, i

do not feem to require any definition, arife from di-
ftinct capfules or bulbs feated in the cellular membrane
under the {kin (g ). Some of thefe bulbs inclofe feve-
ral hairs. They may be obferved at the roots of the
hairs which form the beard or whifkers of a cat.

The hairs, like the nails, grow only from below by
a regular propulfion from their root, where they re-
ceive their nourithment. Their bulbs, when viewed
with a microfcope, are found to be of various fhapes.
In the head and ferotum they are roundifh ; in the eye-
brows they are oval ; in the other parts of the body
they are nearly of a cylindrical thape. Each bulb feems
to confift of two membranes, between which there is a
certain quantity of moifture. Within the bulb the
bair feparates into three or four fibrillze ; the bodies of
the hairs, which are the parts without the fkin, vary in
foftnefs and colour according to the difference of cli-
mate, age, or temperament of body (Rr).

Their general ufe in the body does not feem to be
abfolutely determined ; but hairs in particular parts, as
on the eye-brows and eye-lids, are deftined for parti-
cular ufes, which will be mentioned when thofe parts
are defcribed.

§ 8. Of the CELLULAR MEMBRANE and FAT.

i . 3 |
THE cellular membrane is found to inveft the moft Cellular
minute fibres we are able to trace ; fo that by modern membraz | |

phyfiologifts, it is very properly confidered as the uni-
verfal conneéting medium of every part of the body.

It is compofed of an infinite number of minute cells
united together, and communicating with each other.
The two difeafes peculiar to this membrane are proofs
of {fuch a communication ; for in the emphyfema all its
cells are filled with air, and in the anafarca they are
univerfally diftended with water. Befides thefe proofs
of communication from difeafe, a familiar inftance of it
may be obferved amongft butchers, who ufaally punc-
ture this membrane, and by inflating it with air add
to the good appearance of tﬁcir meat.

The

and from his experiments, which were conducted with great induftry and patience, he was led ro determine what
kinds of folid or liquid aliment increafed or diminifhed it.. From thefe experiments he formed a fyftem, which
he publithed at Venice in 1614, in the form of aphorifms, under the title of ““ Ars de Medicina Statica.”

(r) Minute chryftals have been obferved to fhoot upon the cloaths of men who work in glafs-houfes.

Elem. Phyf.

Haller

() Malpighi, and after him the celebrated Ruyfch, fuppofed the hairs to be continnations of nerves, being

of opinion that they originated from the papillae of the fkin? which th;ﬂy con@c}crcd as nervous; and as a corro-
borating proof of what they advanced, they argued the pain we feel in plucking them out; but later anzromifts
{eem to have rejected this doctrine, and confider the hairs as particular bodies, not arifing from the papilla (for
in the parts where the papillee abourd moft there are no hairs), but from buibs or capfules, which are peculiar
to them. : : SRy

(r) The hairs differ likewife from each other, and may not be improperly divided into two claffes ; one of
which may include the hair of the head, chin, pabes, and axille ; and the other, the fofter hairs, which are te
be obferved almoft every where on the furface of the body.

|

ments, &c.. ;
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Al NNRCACE A O N Part II.

The end of a mufele which adheres to the moft Of the

The cclls of this membrane ferve as refervoirs tothe ad -
fixed part is ufually called the origin, and that which Integu-

oily part of tlie blood or Fat, which feems to be depo-

&s.

fited in them, either by tranfudation through the coats
of the arteries, that ramify through thefe cells, or by
parricular veflels, continued from the end of arteries.
Thefe cells are not of a glandular frusture, as Malpighi
and others after him have fuppofed. The far is ab-
forbed and carried back into the fyftem by thelympha-
tics. The great wafte of it in many difeafes, particu-
larly in the confumption, is a fufficient proof that fuch
an abforption takes place.

The falnefs and fize of the body are in a great mea-
fure proportioned to the quantity of fat contained in the
cells of this membrane.

In the living body it feems to be a fluid oil, which
concretes after death. * In graminivorous animals, it is
found to be of a firmer confiftence than in man.

"The fat is not confined to the fkin alone, being met
with every where in the interftices of mufcles, in the
omentum, about the kidneys, at the bafis of the heart,
in the orbits, &c.

The chief afes of the fat feems to be to afford moi-
frure to all the parts with which it is conneéed ; to
facilitate the aétion of the mufcles ; and to add to the
beanty of the body, by making it every where {mooth
and equal.

Sect. II. ' Of the MuscLES.

Tae mufcles are the organs of motion. 'The parts
that are ufually included under this name confift of di-
tiné portions of fleth, fufceptible of contraction and
relaxatien ; the motions of which, in a natural and
healthy ftate, are fubject to the will, and for this rea-
fon they are called vo/untary mufcles. But befides
thefe, there are other parts of the body that owe their
power of contraétion to their mufcuolar fibres ; thus the
Deart is of a mufcular texture, forming what is called
a hollow mufcle ; and the urinary bladder, ftomach,
inteftines, &c. are enabled to a& upon their contents,
merely becaule they are provided with mufcular fibres.
"Thefe are called invo/untary mulcles, becanfe their mo-
tions are not dependent on the will. The mufcles of
refpiration, being in fome meafure influenced by the
will, are faid to have a mixcd motion.

The names by which the voluntary mufcles are di-
ftingaifhed, are founded on their fize, figure, fituation,
ufe, or the arrangement of their fibres, or their origin
and infertion. But befides thefe particular diftinions,
there are certain general ones that require to be noti-
ced. ' Thus, if the fibres of a mufcle are placed paral-
lel to each other in a ftraight dire@ion, they form
what is ftyled a reffilinear muicle ; if the fibres crofs
and interfeé each other, they conftitute a compound
mufcle ; a radiated one, if the fibres are difpofed in
the manner of rays; or a penniform mufcle, if, like
the plame of a pen, they are placed obliquely with re-
{pcét to the tendon.

Mufcles that a& in oppofition to each other, are
called antagonifle ; thus every extenfor or mufcle has
a flexor for its antagonift, and vice ver/z. Mufcles that
concur in the fame aétion are ftyled congeneres.

The mufcles being attached to the bones, the latter
may be confidered as levers that are moved in different
dire&ions by the contraction of thofe organs.

adheres tothe more moveable part, the infertion, of the
mufcle. )

In every mufcle we may diftinguifh two kinds of
fibres; the one foft, of a red colour, fenfible, and irri-
table, called flefhy fibres; the other of a firmer tex-
ture, of a white gliftening colour, infenfible, without
irricability or the power of contrafling, and named ten-
dinous fibres. They are occafionally intermixed ; but
the flethy fibres generally prevail in the belly or middle
part of a mufcle, and the tendinous ones inthe extremi-
ties. If thefe tendinous fibres are formed into a round
flender chord, they form what is called the zemdon of
the mufcle ; on the other hand, if they are fpread into
a broad flat farface, the extremity of the mufcleis ftyled
aponeurofis.

The tendons of many muafcles, efpecially when they
are long and expofed to preflare or friction in the
grooves formed for'them in the bones, are furrounded
by a tendinous fheath or fz/tia, in which we fometimes
find a fmall mucous fac or burfa mucofa, which obviates
any inconvenience from friftion. Sometimes we find
whole mufcles, and even feveral mufcles, covered by a
fafcia of the fame kind, that affords origin to many of
their fibres, dipping down between them, adhering to
the ridges of bones, and thus preventing them from
fwelling too much when in adtion. 'The moft remark-
able inftance of fuch a covering is the fafcia lata of the
thigh.

Each mufcle is inclofed by a thin covering of cellular
membrane, which has been fometimes improperly con-
fidered as pecaliar to the mufcles, and defcribed under
the name of propria membrana mufeulofa. This cellu-
lar covering dips down into the fubftance of the muf-
cle, conneé&ing and furrounding the moft minute fibres
we are able to demonftrate, and affording a fupport te
their veflels and nerves.

Lieuwhenhoeck fancied he had difcovered, by means
of his microfcope, the ultimate divifion of a mufcle,
and that he could point out the fimple fibre, which ap-
peared to him to be an hundred times lefs than a hair ;
but he was afterwards convinced how much he was
miftaken on this fubje@, and candidly acknowledged,
that what hehad taken for a fimple fibre was in fa&t a
bundle of fibres.

It is eafy to obferve feveral of thefe fafciculi or bun-
dles in a piece of beef, in which, from the coarfenefs
of 1ts texture, they are very evident.

The red colour which fo particularly diflinguifhes
the mufcular or flethy parts of animals, is owing to an
infinite number of blood-veffels that are difperfed
through their fubftance. When we macerate the fi-
bres of a mufcle in water, it becomes of a white co-
lour like all other parts of the body divefted of their
blood. The blood-veflels are accompanied by nerves,
and they are both diftributed in fuch abundance to
thefe parts, that in endeavouring to trace the courfe
of the blood-veflels in a mufele, it would appear to be
formed altogether by their ramifications; and in an at-
tempt to follow the branches of its nerves, they would
be found to be equal in proportion.

If a mufcle is pricked or irritated, it immediately
contrats. 'This is called its irritable principle ; and

this

ments, &c.
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this irritability is to be confidered as the chara&eriftic
of mufcular fibres, and may ferve to prove their exifi-
ence in parts that are too minute to be examined by the
eye. 'This power, which difpofes the mufcles to con-
tract when ftimulated, independent of the will, is fup-
pofed to be inherent in them ; and is therefore named
wis infita. This property is not to be confounded with
elafticity, which the membranes and other parts of the
body poflefs in a greater or lefs degree in common with
the mufcles; nor with fenfibility, for the heart, though
the mott irritable, feems to be the leaft fenfible of any
of the mufeular parts of the body.

After a mufcular fibre has contraded, it foon returns
to a ftate of relaxation, till it is excited afrefh, and
then it contraéts and relaxes again. We may likewife
produce fuch a contradtion, by irritating the nerve
leading to a mufcle, although the nerve itfelf is not af-
fected.

This principle is found to be greater in {mall than in
large, andin young than in old, animals.

In the voluntary mufcles thefe cfieéts of contraétion
and relaxation of the flefhy fibres are produced in obe-
dience to the will, by what may be called the vis ner-
vofu, a property that is not to be confounded with the
vis'infifa. As the exiftence of a vis infita differen: from
a vis nervea, was the doftrine taught by Doctor Hal-
ler in his Elem. Phyf. but is at prefent called in que-
ftion by feveral, particularly Doétor Monro, we think
it neceflary to give a few objections, as ftated in his
Obfervations on the Nervous Syftem :

¢ The chief experiment ({fays the Doétor). which
feems to have led Dr Haller to this opinion, is the well-
known one, that the heart and other mufcles, after be-
ing detached from the brain, continue to act fponra-
neoufly, or by ftimuli may be roufed inte attion for a
confiderable length of time ; and when it cannot be al-
ledged, fays Dr Haller, that the nervous fluid is by
the mind, or otherwife, impelled into the mufcle.

¢¢ That in this inftance, we cannot comprehend by
what power the nervous fluid or energy can be put in
motion, muft perhaps be granted : But has Dr Haller
given a better explanation of the manner in which his
fappofed vis infita becomes adtive ?

¢ If if be as difficalt to point out the caufe of the
adtion of the vis infita as that of the action of the vis
nervea, the admiffion of that new power, inftead of re-
lieving, would add to our perplexity. »

«¢ We fhould then have admitted, that two caufes of
a different nature were capable of producing exaltly
the fame effeé ; which is not in general agreeable to
the laws of nature.

¢« We fhould find other confequences arife from fuch
an hypothefis, which tend to weaken the credibility of
it. For inftance, if in a fonnd animal the vis nervea
alone produces the contrafion of the mufcles, we will
afk what parpolz the vis infita ferves ! If both operate,
are we to fuppofe rhat the vis nervea, impelled by the
mind or living principle, gives the order, which the
vis infita executes, and that the nerves are the inter-
nantii ; and fo admit two wife agents employed in
cvery the moft fimple action ? But inftead of fpecula«
ting farther, let uslearn che effec of experiments, and
endeavour from thefe to draw plain conclufions.

T
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¢ 1. When I poured a folution of opium in water
under the fkin of the leg of a frog, .the mufcles, tothe
farface of which it was applicd, were very foon deprived
of the power of contra@ion. Inlike manner, when I
poured this folation into the cavity of the heart, by
opening the vena cava, the heart was almoft inftantly
deprived of its power of motion, whether the experi-
ment was performed on it fixed in its place, or cut out
of the body.

¢¢ 2, I opened the thorax of a living frog ; and then
tied or cut its aorta, {o as to put a {top to the circulation
of its blood. :

““ 1 then opened the vena cava, and poured the folu-
tion of opium into the heart; and found, not only that
this organ was inftantly deprived of its powers of ac-
tion, but that in a few minutes the moft diftant muf=
cles of the limbs were extremely weakered. Yet this
weaknefs was not owing to the want of circulation, for
the frog could jump about for more than an hour after
the heart was cut out. )

- ¢ In the firft of thefe two experiments, we obferved
the fuppofed vis infita deftroyed by the opium ; in the
latter, the vis nervea; for itis evident that the limbs
were affeCted by the fympathy of the brain, and of
the nervous fyftem in general, with the nerves of the
heart.

¢¢ 3, When the nerve of any mafcle is firft divid-
ed by a tranfverfe fection, and then burnt with a
hot iron, or punétured with a needle, the mufcle in
which it terminates contraéts violently, exally in the
fame manner as when the irritation is applied to the
fibres of the mufcle. But when the hot iron, or
needle, is confined to the nerve, Dr Haller himfelf
maft have admitted, that the vis nervea, and not the
vis infita, was excited. - But here I would afk two que-
ftions.

¢ Firft, Whether we do not as well underftand how
the vis nervea is excited when irritation is applied to
the mufcle as when it is applied to the trunk of the
nerve, the impelling power of the mind feeming to be
equally wanting in both cafes ?

¢ Secondly, If it appears that irritation applied to
the trunk of a nerve excites the vis nervea, why fhouald
we doubt that it can equally well excite it when ap-
plied to the fmall and very fenfible branches and ter-
minations of the nerve in the mufcle ?

¢ As, thercfore, it appears that the fuppofed vis
infita is deftroyed or excited by the fame means as the
vis nervea ; nay, that when, by the application of o-
pium to the heart of a frog, after the aorta is-cut and
the circulation interrupted, we have deftroyed the vis
infita, the vis nervea is fo much extinguifhed, that the
animal cannot a& with the diftant muofcles of the
limb ; and that thefe afterward grow very torpid, or
Tofe much of their fuppofed visinfita ; it feems clearly
to follow, that there is no juft ground for fuppofing
that any other principle produces the contra&ion of a
mufcle.”

The vis #nervofa, or operation of the mind,
may fo call it, by which a mufcle is brought into con-
traion, is not inherent in the mofcle like the wis izn-
fita ; ncither.is it perpetual, like this latter property.
After long continued or violent exercife, for. example,
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the  the voluntary mufcles become painful, and atlength in- and that a communication of phlogifton to the blooed Of the
| ftegu- - capable of further ad@ion; whereas the heart and other isa neceflary effect of fuch action. fntagu-

aents,

&e.

¢ involuntary mufcles, the motions of which depend fole- We know that the mufcular fibre is fhortened, and 'ff_f:::_,

b ly on the vis infita, continue through life in a conftant

R —

ftate of adtion, without any inconvenience or wafte of
this inherent principle.

The adtion of the vis nervofa on the voluntary muf-
cles, conftitutes what is called mufcular motion ; afub-
ject that has given rife to a variety of hypothefes, many
of them ingenious, but none of them fatisfactory.

Borelli and fome othets have undertaken to explain
the caufe of contradion, by fuppofing that every muf-
cular fibre forms as it were achainof very minuteblad-
ders, while the nerves which are diftributed through
the mufcle, bring with them a fupply of animal fpirits,
which at our will fill thefe bladders, and by increafing
their diameter in width, fhorten them, and of courfe
the whole fibre.

Borelli fuppofes thefe bladders to be of a rhomboidal
fhape ; Bernouilli on the other hand contends that they
are oval. Our countryman, Cowper, fancied he had
filled them with mercury ; the caufe of this miftake
was probably owing to the mercury’s infinuating itfelf
into {fome of the lymphatic veffels. The late ingenious
Mr Elliot undertook to account for the phenomena of
mufcalar motion on principles very different from thofe
juft now mentioned. He fuppofed that a dephlogifti-
cated ftate of the blood is requifite for mufcular action,

that the maufcle itfelf fwells when in action ; but how
thefe phenomena are produced, we are unable to de-
termine. We likewife know that the nerves are effen-
tial to mufcular motion ; for upon dividing or making
a ligature round the nerve leading to a mulcle, the lat-
ter becomes incapable of motion. A ligature made on
the artery of a mufcle producesa fimilar effect; a proof
this, that a regular fupply of blood is alfo equally ne-
ceffary to mufcular motion. The caufe of palfy is
ufually not to be fought for in the mufcle affected, but
in the nerve leading to that mufcle, or in that part of
the brain of fpinal marrow from which the nerve de-
rives its origin.

Of the particular Mufcles.

As the enumeration and defcription of the particular
mufcles muft be dry and unentertaining to the genera-
lity of readers, yet cannot be altogether omitted in a
work of this nature, it appeared eligible to throw this
part of the fubject into the form of a table ; in which
the name, origin, infertion, and principal ufe of each
mufcle, will be found deferibed in few words, and oc-
cafionally its etymology when it is of Greek derivation
or difficult to be underftood.

A TABLE of the MUSCLES, arranged according to their SiTuATION.

[&V. B. This table does not include all the mufcles of the body ; thofe belonging to the eyes, internal ear, inteftinum re@Gum,
and the male and female organs of generation, being deferibed in other parts of the work. The reader will be pleafed te
obferve likewife, that although all the mufcles (a few only excepted) are in pairs, mention is here made only of the mufcles

of one fide.]
MvuscLEs fitnated Name.
under the integu-
ments of the cra-
T - - -

cipitis.

2. Corrugator fuper- From above the join-
ing of the os fron-
tis, os nafi, and os
maxillare.

cilii.

e of the

Origin.

Infertion. Ufe.

1. Occipito frontalis. From the tranfverfe Into the fkin of the To pull the fkin of
ridge of the os oce

the' * thead "back-
wards, and to raife
the eye-brows and
fkin of the fore-
head. *
Into the inner part To draw the eye-
of the occipito- brows towards each
frontalis. other, and to wrin-
kle the forechead.

eye-brows.

eye-lids - - 1. Orbicularis palpe- Fromaround theedge Into the nafal pro- To fhut the eye.
brarum. of the orbit. cefs of the os
maxillare.
2. Levator palpebr From the bottom of Into the cartilage of To open the cye.
fuperioris. the orbit, near the  the upper eye-lid.
optic foramen. g
of the

cxternal ear. - 1. Attolens auri-

culam,

From the tendon of Into the upper part To raife the ear.
the occipito fron-

of the car.

talis near the os
: . temporis.
2. Anterior auricul. From near the back Into an eminence be- To raife this emi-
partof thezygoma.  hind the helix. nEbEE, Had to Pulli

it forwards.
3. RE-
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Mufcles.

Muscrgs of the car-
tilages of the ear

—————of the nofe,

of the
mouth and lips, -

N A T O MW

Name.
3.Retrahentes (s) au-
ricule.

1. Tragicus.

2. Anti-tragicus.

3. Tranfverfus-auri-
culee.

4. Helicis major.

5. Helicis minor.

1. Compreflor (1)

naris.

1. Levator labii fupe-
rioris, alaeque nafi.

2. Levator anguli oris.

3. Zygomaticus ma-
jor.

4. Zygomaticus mi-
nor.

5. Buccinator.

6. Depreflor labii fu-
perioris,  alaque
nafi.

Origin.

Infertion.

]

Ufe.

From the outer and Into the convex part To fireich the con-

back part of the
root of the maftoid
procefs.

From the outer and
middle part of the
concha, near the
tragus.

From the root of the
inner part of the
helix.

From the upper part
of the concha.

From the upper, ante-
rior, and acute part
of the helix.

From the lower and
fore part of the he-
b

From the outer part
of the root of the
ala nafi.

of the concha.

cha, and pull the
ear backwards.

Into the upper part To deprefs the con-

of the tragus.

cha, and pull the
point of the tragus
a litcle outwards.

Into the upper part To dilate the mouth

of the anti-tragus,

of the concha.

Into the inner part To firetch the concha

of the helix.

and fcapha, and
likewife to pull the
parts it is connect-
ed with towards
each other.

Into the cartilage of To deprefs the upper

the helix, a little
above the tragus.

art of the helix.
P

Into the helix, near To contract the fif-

the fiffare
cartilage.

e ils

fure.

Into the nafal pro- Toftraighten the nof-

cefs of the os max-
illare, and anrterior
extremity of the os
nafi.

trils, and likewife
to corrugate the
{kin of the nofe.

From the outer part Into theupperlipand To draw theupper lip

of the orbitar pro-
cefs of the os max-
illare,and from the
nafal procefs of
that bone, where
it joins the os fron-
tis.

From the os maxil-
lare fuperius, be-
tween the orbitar
foramen and the
firft dens molares.

From the os malz
near the zygoma-
tic fature.

Immediately
the origin of the
Zyg. major.

ala of the nofe.

Into
oris at the angle of
the mouth.

and fkin of the nofe
upwards and out-
wards.

the orbicularis To raife the corner of

the mouth

Into the angle of the To raife the angle of

mouth.

mouth.

the mouth, and
make the cheek
prominent, as in
laughing.

above Into the angle of the To raife the angle of

the mouth oblique-
ly outwards.

From the alveoli of Into the angle of the Tocontra the mouth

the dentes molares
in the upper and
lower jaws.

month.

and draw the angle
of it outwards and
backwards.

From the os maxill. Into the root of the To draw the ala nafi

foper. immediately
above the gums of
the dentesincifores.

ala nafi and upper
lip.

4U

and upper lip down-
wards.

7. Depreflor

ompreflores, ‘is the

(s) Thefe are three fmall flender mufcles.
(t) The nofe is affeced by fibres of the occipito frontalis,
0 only one that is preper to it.

The inferior one is

fometimes wanting.

and by feveral mufcles of the face; but this pair,

e
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s Mufcles.

{ ; oris.

A

Origin.

chin from the low-
eredge of the max-
illa inferior,

8. Depreflor labii in- From the lower and

ferioris.

anterior part of
the maxilla infe-
rior.

9. Levator labii infe- From near the gums

rioris.

10.
ris (v).
MuscLEs of the low-

erjaw, - - I. Temporalis.

2. Mafleter (w).

3. Prerygoidens
ternus.

4. Prerygoideus
ternus.

———— inated ‘at
the fore part of the
neck. - -

Orbicularis

1. Latiflimus colli(y). From

of the incifores and
caninus of the max-
illa inferior.

From part of the os
bregmatis and os

frontis; {quamous

part of the os tem-
poris; back part of
the os male, and
the temporal pre-
cefs of the os {phe-
noides (v)
From the malar pro-
+ cefs of the os max-
illare, and the low-
er edges of the os
malee, and of the
zygomatic procefs
: of the os temporis.
11~ From theinner furface
of the outerwing of
the pterygoid pro-
eefs of the os fphe-
noides, and from
the procefs of the
os palati that helps
to form the ptery-
goid foffa

€X- From the external ala

of the pterygoid
procefs, afmall part
of the adjacent os
maxillare, and a
ridge in the tem-
poral procefs of the
os fphenoides.

the cellular
membranecovering

T O M Y.

Infertion.

7. Depreflor anguli At the fide of the Into the angle of the

mouth,

Into the under lip.

Into the under lip and
{kin of the chin,

Into the coronoid pro-
cefs of the lower
jaw.

Into the bafis of the
coronoid  procefs,
and that part of the
jaw which fupports
that and the con-
dyloid procefs.

Inio the lower jawon
its inner fide and
near its angle.

Into the fore part of
the condyloid pro-
cefs of the lower
jaw, and likewife
of the capfular li-
gament.

Into the fide of the
chin aud integu-

Part 11
l,/; Of the
To draw the corncr Mulfeles.
of the mouth down.
wards.

To draw the under
lip downwards and
fomewhat ontwards

To raife the under
lip and {kin of the
chin.

To fhut the mouth by
conftraining thelips.

To move the lower
jaw upwards.

To raife and likewife
to move the jaw a
little forwards and
backwards.

Toraife thelower jaw
and draw it a little
to one fide.

To move the jaw for-
wards and to the
oppofite fide (x);
and atthe fame time
to prevent the liga-
ment of the joint
from being pinch-
ed.

To draw the cheeks
and fkin of the face

(u) This mufcle’is, in a great meafure, if not wholly, formed by the buccinator, zygomatici, depreflores,

and other muicles that move the lips.

Its fibres furround the mouth like a ring.

(v) Some of its fibres likewife have their origin from a ftrong fafcia that covers the mufcle and adheres to

the bone round the whole circumference of its origin.

a femicircular thape with its fibres, converging and forming a ftrong middle tendon.
(w) So called from its ufe in chewing, its derivation being from pasioaspar, manduco, ¢ to eat.”’
(x) This happens when the mufele aéts fingly. When both a&, thc:]a\v is brought horizonml}y forwards.
(v) This broad and thin mufcular expanfion, which is firuated immediately under the common integuments,

is by Winflow named mufiulus cutancus. Galen gave it the name of @iarvopa pvade (Platyfma-m)

etymology of which is from @aasvopes, dilatatio, and g, mufeulus, and udoc, forma.

‘When we remove this covering, we find the mufcle of

oides); the
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MvuscLEs fitnated be-
tween the trunk

and the os hyoides. 1.Omo-hyocideus (a).

fituated be-
tween the os hyoi-
des andlowerjaw,

on. AT O M

Name,

2. Maftoideus (z).

2. Sterno-hyoideus.

3. Hyo-thyroideus.

4. Sterno-thyroideus.

5. Crice-thyroideus.

1. Diagrafticus (B).

Origin,
the pectoral, del-
toid, and trapezius
mufcles.

From the upper part
of the fternum, and
from the upper and
fore part of the
clavicle.

From the upper cofta
of the fcapula near
its niche; from part
of aligament that
extends zcrofs this
niche, and fome-
times by a few fi-
bres, from the co-
racoid procefs.

From the cartilage of
the firftrib, the in-
ner and upper part
of the fternum, and
a {fmall part of the
clavicle.

From part of the ba-
{is and horn of the
os hyoides.

From between the
cartilages of the 1t
and 2d ribs at the

upper and inner
partof the fternum.
From the

part and fide of the
cricoid cartilage.

From a foffa at che
root of the maftoid
procefs, and like-
wife from the os
hyoides.

Y.

Infertion.
mentsofthe cheek,

Into the maftoid pro-
cefs}’ dnd asi T
back as the lamb-
doidal future.

Into the bafis of the
os hyoides.

Into the bafis of the
os hyoides.

Into a rough oblique
line at the fide of
the thyroid carti-
lage.

Immediately under
the hyo-thyroideus.

andinferior horn of
the thyroid' carti-
lage.

Ufe.
downwards; and
when the mouth is
fhut, todrawall that
part of the fkin to
which itis connect-
ed below the lower
jaw upwards.

To move the head to
one fide, or when
both mufclesaé, to
bend it forwards.

To draw the os hyoi-
des inan oblique di-
rection downwards.

To draw the os hyoi-
des downwards.

To raife the thyroid
cartilage,or deprefs
the os hyoides

To pull the thyroid
cartilage down-
wards.

anterior Into the lower part To pull the cricoid

cartilage upwards
and backwards, or
the thyroid for-
wards and down-
wards.

Into the lower and Todrawthelowerjaw

anterior part of the
chin.

downwards.

2. Stylo-hyoideus (c). From the bafis of the Into the fide and fore To draw the os hyoi-

ftyloid procefs.

part of the os hy-
oides near its bafe.
4U 2

des obliquely up-
wards.
3. Mylo-

(z) This, on account of its two origins, is by Albinus defcribed as two diftin@ mufcles, which he names

fterno-maftoidens and

cleido-mafleideus.

(a) This mufcle does not always arife from the coracoid procefs, it feems to have been improperly named
coraco-hyoides by Douglas and Albinus. Winflow calls it omo-Ayoidens, on account of its general origin from

the fcapula.

(8) From d:c and yaswp (biventer), becaufe it has two flefhy bellies with a middle tendon. ‘This tendon
pafles through the ftylo-hyoideus. . _ : T :
(c) In fome fubjeés we meet with another mufcle, which from its having nearly the fame origin, infertion,
and ufe as this, hasbeen named fylo-hyoidens alter.

43
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: Of the Name. Origin.

i Mufcles: 3. Mylo-hyoideus From the infide - of
Pt i (p). the lower jaw, be-
i tween the laft dens
molaris and the

chin.
4. () Geno-hyoide- From the infide of the

! us. chin.

From the infide of the
chin.

5. Genio-glofus.

6. Hyo-gloffus (r). From the horn, bafis,
and appendix of the
os hyoides.

7. Lingualis. Laterally from  the
root of the tongue.

8. St From the ftyloid pro-
cefs, and fometimes
alfo from a liga-
ment that extends
from thence to the
angle of the lower

YT, jaw.

9. Stylo-pharyngaens. From the bafis of the

ftyloid procefs.

ylo-gloffus.

1o. Circumflexus-pa- From near the bony
lati part of the Eufta-
chian tube, and
from the {pinous
procefs of the os
{phenoides.

From the membra-
nous part of the
Euftachian = tube,
and the extremity
of the os petrofum.

11. Levator palati.

! Muscres fitnated a-
bout the f&I‘CCS, From the lower and
anterior part of the
cartilaginous extre-
mity of the Eufta-
chiantube (n) ; the
tendinous  expan-
fion of the circum-
flexus palati; and
the velum pendu-
lum palati near the
bafis and back part
of the uvula.

1. Palato-pharyn-
goeus.

My Y,

Infertion,
Into the bafis of the
os hyoides.

Into the bafe of the
os hyoides.

Into thee tongue and
5

bafis of the os hy-
oides.
Iuto the tongue late-

rally.

j

Part IL.

Uf.

T'o move the os hyoi-

des to cither fide,
forwards or up-
wards.

To move the os hy-

oides forwards or
upwards.

To move the tongue

in various direc-

tions.

To draw the tongue

downwards and in-
wards.

Into the extremity of To fhorten the tongue

the rongue.

Into the fide of the
tongue from the
root to 1ear its tip.

Into the fide of the
pharynx and pofte-
rior part of thethy-
roid cartilage.

Into the
edgeof the ospalati
and the velum pen-
dulum palati (c).

Into the velum pen-
dulam palati.

Into the upper and
pofterior part of the
thyroid cartilage.

and draw it back-
wards.

To move the tongue

backwards and to
one fide.

To raife the thyroid

cartilage and pha-
rynx, and likewife
to dilate the latter.

femilunar To dilate and draw

the velum obliquely
downwards.

To pull the velax

backwards.

To raife the pharynx

and thyroid carti-
lage, or to pull the
velum and uvuala
backwards and
downwards.

2. Conftri&tor

Of the
Mufcles.

(p) So named from its arifing near the dentes molares (uvaes), and its being inferted into the os hyoides.
E) From yesov, mentum, the ¢ chin.”
gr) From xepac, cornu, and yrwcee, lingua, ¢ the tongue.”
(c) This mufcle in its courfe forms a round tendon, which, afte{' crofling over a kind of hook formed by the
inner plate of the pterygoid procefs of the {fphenoid bone, expands into a tendinons membrene.
(n) The few fibres that arife from the Euftachian tube are deferibed as a diftin@ mufcle by Albinus, under
the name of fulpingo pharyngeus. They ferve to dilate the mouth of the tube.
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Part II.

Of-the

AW A O

Name.

Mufcles Ve : Seleh L gin. * ];l/,"i‘l'j:“" 1 "
) . 2. },onﬂné’tor ifthmi From near the bafis Into the velum e tongue !
fancium, of the tongue late-  d palati, 2w the velam T
rally. the baflis and fore . towards it (r)
part of the uvala.
3. Azygos nvule. From the end of the Into the extremity of To fhorten

future that unites
the ofla palati.

MuscrEs at the back ¢
partof the pharynx r1.Conftrior pharyn- From the cunciform
gis fuperior. procefs of the oc-

cipital bone; the
pterygoid  procefs
of the os fphenoi-
des, and from each
jaw near: the laft
dens molares (k).

p N 2. Conftritor pharyn- From the horn and

gis medius (). appendix of the os

hyoides, and from
the ligament that
unites it with the

thyroid cartilage.

3.Conftri&or pharyn- From the cricoid and
xis inferior (). thyroid cartilages.
T (n) y g
——a00ut thie

M

and bri

-
wardsand upw

the uvala.

Into the middle of Tomove the pharynx

3
the pharynx. {

upwards and for-
wards, and to com-

prefs its upper part,

Into the middle of To draw the os hyoi-
the proceflus cunei- des and pharynx
formis of the occi- upwards, and to
pital bone, about comprefsthelatter.
its middle and be-
fore the great fo-
ramen.

Into the middle of To comprefs part of
the pharynx. the pharynx.

glottis - - - 1. Crico-arytznoide- From the fide of the Into the bafis of the To open the glottis.
us lateralis. cricoid cartilage. arytenoid  carti-
lage laterally.
2. Crico-arytenoide- From the cricoid car- Into the bafis of the To open the glottis.

us pofticus. tilage pofteriorly.

3. Arytenoideus ob- From the bafis of one

liquis.

4. Arytenoideus

of the arytsenoid
cartilages.
From one of the ary-

arytnoid cartilage
pofteriorly.

Near the extremity of To draw the parts it
the other is conneéted with
noid cartilage. towards cach other.

Into the other arytze- To fhut the glottis.

arytae-

tranfverfus. teenoid cartilages  noid cartilage late- v
laterally. rally.
F 5. Thyreo-arytenoi- From the pofterior Into the arytenoid To draw the arytz-

dcus.

and under part of
the thyroid carti-

noid cartilage for-
wards.

cartilage.

lage.
6. Aryteno-epiglot- From the upper part
tideus. of the arytznoid
cartilage laterally.
7. Thyreo-epiglotti- From the thyroid car- Into the fide of the To pull the epiglot-
deus. tilage. epiglottis. tis obliquely down-

wards (~.)

Mufcles

Into the fide of the To move the epiglot-
epiglottis. tis outwards.

" (1) This mufcle, and the palato-pharyngzus, likewife ferve to clofe the paffage into the fauces, and to

carry the food into the pharynx. i 3 : .
(x) The three orders of fibres here mentioned, with a few others derived from the tongue, have given occa-
fion to Donglas to defcribe them as four diftinét mulcles, under the names of cephalo-pharyngaus, mylo-pharys-
gewis, ptery-pharyngens, and g/oﬂ'o-p/mr}')ngmu. EAA b
() Douglas makes two mufcles of this, the Ayo-pharyrgeus an Syndefmo-pharyngaus.
m) The crico-pharyngzeus and thyro-pharyngaeus of Douglas. . 2 :
n) When either this or the preceding mulele acts with its fellow, the epiglottis is drawn dire@ly. downs
wards upon the glottis.
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'Of the

iMufcles,
!

Muscrgs at the fore
part of the neck,
clofe to the verte-
ool e ey

——— ot itliesfiore
part of the abdo-

11 ks e

A Wi T B

Name. Origin.

1. Redtus capitis in- From the anterior ex-

ternus major. tremities . of the
tranfverfe procefles
of the five lower-
moft cervical ver-
tebraey

2. Re&us capitis in- From the anterior
ternus minor, and upper part of

the firt cervical
vertebra.

3. Retus capitis la- From the anterior
teralis. and upper part of
the tranfverfe pro-
cefs of the firlt cer-
vical vertebra.

Within the thorax,
laterally from the
bodies of the three
uppermoft  dorfal
vertebrze ; from the
bafis and fore part
of the tranfverfe
procefles of the firft
and fecond dorfal
vertebrz, and of
thelaft cervical ver-
tebra ; and lafily,
from the anterior
extremities of the
tranfverfe procefles
of the 6th, 5th, 4th,
and 3d cervical ver-
tebrae.

4. Longus colli.

1. Obliquus externus. From the lower edges
of the eight infe-
rior ribs, near their
cartilages.

2. Obliquus internus. From the fpinous pro-
cefs of the three
lowermoft lumbar

MY,

Infertion. Ue.
Into thefforc part of To bend the head
the cuneiform pro- forwards.
cefs of the os occi-
pitis.

To affift the laft de-
fcribed mufcle.

Near the bafis of the
condyloid procefs
of the os occipitis.

Into the os occipi- To move the head to
tis, oppofite to the  one fide.
ftylo-maftoid fora-
men.

Into the fecond cer- To pull the neck te
vical vertebra ante-  one fide (o).
riorly.

Intothelineaalba(r), To comprefs and fu}p-
offa pubis (q_ ),and  port the vifcera, af-
fpine of the ilium filt in evacvating
(r). the feecesandurine,

draw down the ribs,
and bend the trunk
forwards, or ob-
liquely to one fide.

Into the cartilages of To affift the obliquus
all the falfe ribs, externus.
linea alba (s), and

(o) When both mufcles a&, the neck is drawn dire@ly forwards.

() The linea alba is that tendinons expanfion which reaches from the cartilago enfiformis to the os pubis.
It 1s formed by the interlacement of the tendinous fibres of the oblique and tranfverfe mufcles, and on this ac-
count fome anatomifts have confidered thefe as rhree digaftric mufcles.

(@) Alittle above the pubis the tendinous fibres of this mufcle feparate from each other, fo as to form an
opening called the rizg of the obliquus externus, and commonly, though improperly, the ring of the abdomi-

nal mufcles, there being no fuch aperture either in the tranfverfalis or obliquus internus.

This ring in the male

fubje& affords a paffage to the {permatic veffels, and in the female to the round ligament of the uterus.

(r) From the anterior and upper {pinous procefs of the ilium, this mufcle is ftretched tendinous to the os
pubis, and thus forms what is called by fome Fallopius’s, and by others Poupart’s ligament. 'The blood-vef-
fels pafs under it to the thigh.

(s) The tendon formed by the upper part of this mufcle in its way to the linea alba is divided into two lay-

crs.

The pofterior layer runs under, and the anterior one over, the rectus mufcle.

Part IL.

Of the

Mufcles.
———)



Part II.

Of the

Mufcles,
Y

MuscrLEs at the fore
part of the thorax -

A N
Name,

3. Tranfverfalis.

4. Re&us abdominis. From the upper edge

5. Pyramidalis (v).

1. Petoralis Major.

2. Subclavius.

3. Petoralis minor

4. Serratus Magnus.

¢ A o S .

Origin. Infertion. Ufe.
vertebrae, the back  fore part of the
part of the os fa-  pubis.

cram, the {pine of
the ilinm, and back
part of Fallopius’s
ligament ().

From the cartilages
of the feven inferi-
or ribs ; the tranf-
verfe procefles of
the laft dorfal, and
four upper lambar
vertebrae ; the in-
ner part of Fallo-
pius’s ligament and
the fpine of the i-
lium.

Into the linea alba To comprefs the ab-
and cartilago enfi-  dominal vifcera.
formis.

Into the cartilages of To comprefs the fore
the sth, 6th, and  part of the abdo-
7th ribs, and the men, and to bend
edge of the carti- the trunk forwards.
lago enfiformis(v).

Into the linea alba
and inner edge of
the re&us, com-
monly about two
inches above the
pubis.

of the pubis and
the fymphyfis pu-
bis.

To affift the lower
portion of the reus.

From the anterior and
upper part of the
pubis.

To draw the arm for-
wards, or obliquc-
ly forwards.

From the cartilagi-
nous ends of the
sth and 6th ribs;
the ifternum, and
anterior part of the
clavicle.

From tlre cartilage of Into the under fur-
the firft rib. face of ‘the cla-

vicle.

Into the upper and
inner part of the
os humeri (w).

To move the clavicle
forwardsand down-
wards, and to afift
in raifing the firft
rib.

To move the fcapula
forwardsanddown-
wards, ot to elevate
the ribs.

From the eight fupe~ Into the bafis of the To bring the fcapula
rior ribs. fcapula, forwards.

From the upper edges Into the coracoid pro-
of the 3d, 4th,and cefs of the fca-
sth ribs. pula.

MvuscLEs

(t), From this part it detaches fome fibres which extend downwards upon the fpermatic. chord, and form
what is defcribed as the cremafter mufcle.

(u) The fibres of the rectus are generally divided by three tendinous interfe@ions.

The two upper thirds

of this mufcle pafling between the tendinous layers of tlie obliquus internus, are inclofed as it were ina fheath ;
but at jts lower part we find it immediately contiguous to the peritonzxnm, the inferior portion of the tendon of
the tranfverfalis pafling over the reftus, and adhering to the anterior layer of the obliquus internus.

(v) This mufcle is fometimes wanting. b it : ;

(w) The fibres of this mufcle pafs towards the axiila in a felding manner, and with thofe of the latiffimns
dorfi from the arm-pit. e .

(x) This and fome other mafcles derive their name of ferratrs, from their arifing by a number of tendinous
or flefhy digitations, refembling the teeth of a faw (/er7a).

Of the

Mufcles.
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Part 1L ‘

DEthe Muecrt e that . bi s
the Muscres that con- Navize. Oricin : U Of the
P Nurole L A : rigin. Infertion. Jfe.
4 Tufcles. cur in forming the s /[ Mufcles.
{ thorax, - - 1. Diaphragma (v). '

2. Levatores confta~- From the tranfverfe Into the upper fide of To move the ribs up-
rum. procefles of the laft  cach rib, ncar its wardsand outwards.
cervical and the tuberofity.
eleven upper dor-
fal vertebree. .
, 3. Intercoftales exter- From the lower edge Into the fuperior edge To elevate the ribs
ni. of each upper rib. of each lower rib.

4. Intercoftales in-
terni (a).
5.Sterno-coftales (8). From thecartilagoen- Into the cartilages of To deprefs the carti-
fiformis, and lower  the 2d, 3d, 4th, lages of the ribs.
and middle part of  5th, and 6th ribs.
the fternum.

| at the back
‘ part of the neck
and trunk, - - 1. Trapezius (c), or From the middle of Into the pofterior To move the {capula.
cncullaris. the os occipitis, half of the clavicle,

and the fpinous pro-  part of the acro-

cefles of the two  mion, and the fpine

inferior cervical, of the fcapula.

and of all the dor-

fal, vertebrz (D).

2. Rhomboideus (£). From the fpinous pro- Into the bafis of the To move the {capula
ceffes of the three  fcapula. upwards and back-
lowermolt cervical, wards.
and of all the dor-
fal vertebree.

From part of the Into the os humeri, To draw the os hu-

3 Latiffimus dorfi.

{fpine of the os i-
lium, the f{pinous
procefles of the os
facrum and lumbar

atthe inner edge of meri downwards

the groove for lod-
ging the long head
of the bicepsmufcle.

and backwards, and
to roll it upon its
axis.

vertebrze, and of fix
or eight of the dor-
{al

(v) For a defcription of the diaphragm, fee Part IV. Seé. IV.

(a) The origin, infertion, and ufe of the internal intercoftals, are fimilar to thofe of the external. The
reader, however, will be pleafed to obferve, that the intercoftales externi occupy the {paces between the ribs
only from the fpine to their carrilages ; from thence to the fternum, there being only a thin membrane, which
is {pread over the intercoftales interni; and the latter, on the contrary, extend only from the fternum to the
angles of each rib.

The fibres of the external mufcles run obliquely forwards ; thole of the internal obliquely backwards. This
difference in the direction of their fibres induced Galen to fuppofe that they were intended for dificrent ufes ;
that the external intercoftals, for inftance, ferve to elevate, and the internal ones to deprefs the ribs. Fallopius
{eems to have been the firft who ventured to difpute the truth ‘of this doétrine, which has fince been revived by
Boyle, and more lately ftill by Hamberger, whofe theoretical argnments on this {ubje& have been clearly refu-
ted by the experiments of Haller.

3) Thefe confift of four, and fometimes five diftin@ mufcles on each fide. Vefalius, and after him Dou-
glas and Albinus, confider them as forming a fingle mufcle, which, on account of its thape, they name triangi-
laris.  Verheyen, Winflow, and Haller, more properly deferibe them as {o many feparate mufcles, which, on
account of their origin and infertion, they name fferno-coflales.

(c) So named by Riolanus, from sparsZa, on account of its quadrilateral fhape. Columbus and others gave it
"~ name of cucullaris, from irs refemblance to 2 monk’s hood.

p) The tendinous fibres of this mufcle, united with thofe of its fellow in the nape of the neck, form what is
called the ligamentum colls

() This mufcle confifts of two diftin portions, which are deferibed as feparate mufcles by Albinus, under
the names of rhomboideus minor and rhomboidens major.
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Of the
Mufcles,
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Name.

4. Serratus inferior
pofticus.

5. Levator fcapulz.

6. Serratus fuperior
pofticus.

7. Splenius (F).

8. Complexus (c).

9. Trachelo-maftoi-
deus (n).

Origin.
fal vertebre ; alfo
from the four infe-
rior falfe ribs near
their cartilages.

From the fpinous pro-
cefles of the two
lowermoft dorfal,
and of three of the
lumbar vertebree.

From the tranfverfe
proceflesof the four
uppermoft  verte-
brae colli.

From the lower part
of the ligamentum
colli, the {pinons
procefs of the low-
ermoft cervical ver-
tebra, and of the
two fuperior dorfal
vertebrae. w-

From the fpinous pro-
cefles of the four
or five uppermoft
vertebree of the

back, and of the’

lowermoft cervical
vertebra.

From the tranfverfe
procefles of the four
or five uppermoft
dorfal, and of the
fix lowermoft cer-
vical vertebre.

From the tranfverfe
proceflesof the firft
dorfal vertebra, and
four or five of the

* lowermoft, cervical
vertebrze.

Infertion.

Ufe

Into"the lower edges To draw the ribs out-

of the three or four
lowermoft ribs near
their cartilages.

wards, downwards,
and backwards.

Into the upper angle To move the fcapula

of the fcapula.

forwards and up-
wards.

Into the 2d, 3d, and To expand the tho-

4th ribs.

rax.

Into the tranfverfe To move the head

procefles of the two
firft cervical verte-
brze, the upper and
back part of the
maftoid procefs,and
a ridge on the os
occipitis.
Into the os occipitis.

backwards.

To draw the head
backwards.

Into the maftoid pro- To draw the head

cefs.

10. Reus capitis po- From the fpinous pro- Into the os occipitis.

fticus major.

cefs of the fecond
cervical vertebra.

backwards.

To extend the head
and draw it back-
wards.

11. Rectus capitis po- From the firft verte- Into the os occipitis. To affift the re@us

{ticus minor.

bra of the neck.

major.

12. Obliquus fuperior From the tranfverfe Into the os occipitis. To draw the head

capitis.

procefs of the firlt
cervical vertebra.

backwards.

13. Obliquus inferior From the fpinous pro- Into the tranfverfe To draw the face to-

capitis,

cefs of the fecond
cervical vertebra.

procefs of the firft
cervical vertebra,

4 X

wards the thounlder,
and tomove the firft
vertebra upon the
{fecond.

14. Sa-

derive it from fplenium [plint.

(c) So named on account of its complicated ftricture.
(1) So named from its origin from the neck (rpauynnors) and its infertion into the maftoid procefs.

(r) According to fome writers, this mufcle has gotten its name from its refemblance to the fpleen; others
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> b SRR B R Y Part 11
Of the Name. Oviigé Lol Uf,_ Of the
i ane rigin. Infertion. g Y
s 14. Sacro-lumbalis  From the back part Into thcf lower edge To draw the ribs Mufcles.

o downwards, move

(1). of the os facram,
{pine of the ilium,
{pinous  procefles
and roots of the
tranfverfe procefles
of the vertebrae of
the loins.
15. Longiffimus dor- The fame as that of
fi (k). the facro-lumbalis.

16. Spinalis dorfi. From the {pinous pro-
cefles of the upper-
moft lumbar and

lowermoft  dorfal

vertebrae.
37. Semi-fpinalisdor- From the tranfverfe
fi. procefles of the 7th,

8th, gth, and 1oth
vertebre of the
back.

18. Multifidus Spi- From the os facrum,
nz (1). ilium, eblique and
tranfverfe procefles
of the lumbar ver-
tebre, tranfverfe
procefles of the dor-
fal, and four of the
cervical vertebree.
19. Semi-fpinalis col- From the tranfverfe
li. procefles of the five
or {ix uppermoft
dorfal vertebree.

From the tranfverfe
procefles of the five
inferior  cervical

20. Scalenus (m).

of each rib.

Into
proceffes of the dor-
fal vertebrae.

Into the {pinous pro-
«ceffes of the nine
fuperior dorfal ver-
tebree.

Into the fpinous pro-
cefles of the four
uppermoft dorfal,

and lowermoft of

the cetvical verte-
bree.

Into the {pinous pro-

cefles of the lum-
bar, dorfal, and fix
of the cervical ver-
tebree.

Into the {pinous pro-
cefles of the 2d,
3d, 4th, s5th, and
6th cervical ver-
tebree.

Into the upper and
outer part of the
firft andfecond ribs.

To move the

the body upon its
axis, affift in erect-
ing the trunk, and
turn the neck back-
wards, or to one
fide.

the tranfverfe To firetch the verte-

brae of the back,
and keep the trunk
erect.

To extend the verte-

bre.

Te extend the fpine

oblignely  back-

wards.

To extend the back

and draw it back-

wards, or to one
fide.

To firetch the neck
obliquely backwards.

neck
forwards, or to one
fide.

11 vertebrze,
| 21. Inter-

(1) Several thin fafciculi of flefhy fibres arife from the lower ribs, and terminate in the inner fide of this
mufcle. Steno names them mafculi ad facro lumbalem accefforsi. The facro-lambalis likewife fends off a flethy
flip from its upper part, which by Douglas and Albinus is defcribed as a diftinét mufcle, under the name of cer-
vicalis defcendens. Morgagni has very properly confidered it as a part of the facro-lumbalis.

(k) At the upper part of ‘this mufcle a broad thin layer of flethy fibres is found crofling, and intimately ad-
hering to it. This portion, which is defcribed by Albinus, under the name of tran/verfalis cervicis, may ve-
ry properly be confidered as an appendage to the longiflimus dorfi. It arifes from the tranfverfe proceifes of
the five or fix fuperior dorfal vertebrae, and is inferted into the tranfverfe procefles of the fix inferior cervical
vertebre. By means of this appendage the longiflimus dorfi may ferve to move the neck to one fide, or oblique-
ly backwards. Ve : i

(1) Anatomifts in general have unneceffarily multiplied the mufcles of the {pine.  Albinus has the merit of
having introduced greater {implicity into this part of myology. Under the name of multifidus fpine, he has
very properly included thofe portions of mufcular flefh intermixed with tendinous fibres, fituated clofe to the
back part of the fpine, and which are defcribed by Lounglas vnder the names of tranfverfules colii, dorfi,
G lumborums.

(m) The ancients gave it this name from its refemblance to an irregular triangle (exanmss). It confifts of
three flefhy portions. The anterior one affords a paffage to the axﬂlary.artery, and between this and the mid-
dle portion we find the nerves going to the upper extremitics. The middle 15 in part covered by the pofteriar
portion, which is the longeft and thinneft of the threg.
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Of the Name, Origin. Infertion. Upe. Of thit
Mufcles, 21. Inter-fpinalis (v). From the upper part Into the under partof To draw the fpinous M““l t
y of each of the fpi-  each of the fpinous  procefles towards !.'
nous procefles of  proceflesofthever- each other. !

the fix inferior cer-  tebrz above. |~

vical vertebre. i
22. Inter-tranfverfa- From the upper part Into the under part of To draw the trani- i

les (o). of cachof thetranf-  each of the tranf- verfe proceffes to-
verfe procelles of verfe procefles of wards each other.
the vertebra. thevertebra above.

MuscrLes within the
cavity of the abdo-
men, on the ante-
rior and lateral fl

parts of the fpine, 1, Pfoas parvus (P). From the fides and Into the brim of the To bend the loins for-
4 tranfverfe proceffes  pelvis, at the junc-  wards. \
of the uppermoft tion of the os pubis
lumbar vertebra, with the ilium. i
and fometimes of il
the lowermoft dor- il
fal vertebra. i
2. Pfoas magnus. From the bodies and Into the os femoris,a To bend the thigh ﬁ
tranfverfe pracefles  little below the tro-  forwards.
of the laft dorfal, chanter minor. it
and all the lumbar

il
; vertebrae. i
3. lliacus internus. ~ From the inner lip, In common with the To affift the pfoas 1]
hollow part, and pfoas magnus. magnus.
edge of the os il
ilium. ft
4. Quadratus lumbo- From the pofterior Into the tranfverfe To fupport the fpine, |
rum (q). part of the fpinc ~ procefles of thefour  or to draw it to onc li
of the ilium. uppermoft lumbar fide. i
vertebrz, the infe- 1
rior edge of the laft |
rib, and the fide of !
the lowermoft dor- f
fal vertebra. "
5. Coccygeeus. From the pofterior Into the lower part To draw the os coc-
5 and inner edge of of the os facrum, cygis forwards and
the {fpinc off the if- and almoft ' the  ipwards (r)
chiam. whole length of the :
os coccygis latte- |
rally.

on the fcapu-

la and upper part i . ;

of the os humeri, I. Deltoides (s). From the clavicle, Into the anterior and
proceflus acromion,  middle part of the
and fpine of the  os humeri.

To raife the arm.

{capula,

2. Supra-fpinatus. From the bafis, fpine, Into a large tuberofi- To raife the arm.
and upper cofta of ty at the head of
the {capula. the os humeri.

4X 2 3. Infra-

(x) In the generality of anatomical books we find thefe mufcles divided into inter-fpinalis cervicis, dorfi, and

lumborum, but we do not find any fuch mufcles either in the loins or back.
0) Thefe mufcles are to be found only in the neck and loins ; which have been defcribed, as the inter-trans-

verfales dorfi being rather fmall tendons than mufcles.

(») This and the following pair of mufcles derive their name of pfoas from Joa, fumbus, on account of their
fituation at the anterior part of the loins.

(o) So called from its (hape, which is that of an irregular fquare.

(r) Some of the fibres of this mufcle are united with thofe of the levator ani, fo that it aflifts in clofing the
lower part of the pelvis.

(s) So named from its fiippofed refemblance to the Greek A reverfed.
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Jf the
fufcles.
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'

MuscLes on the os

humeri,

arm,

on the fore-

0y

. Infra-fpinatus.

. Teresminor ()

. Teres major.

. Subfcapularis.

. Coraco-brachia-

. Supinator longus.

Name. Origin.
fpine of the fecapu-
la.

From the inferior co-
fta of the fcapula.
From the inferior
angle,-and inferior
cofta of the fcapu-

la.

From the bafis, fupe-
rior and inferior co-
fta of the fcapula.

From the coracoid
procefs of the fca-
pula.

lis (v)

. Biceps flexor cubi- By two heads, one

. from the coracoid
procefs, and the o-
ther, or long head,
from the upper and
outer edge of the
glenoid cavity of
the fcapula.

. Brachialisinternus. From the os humeri,

ibelow, and at each
fide of the tendon
of the deltoides.

. Triceps extenfor By three heads: the

cubiti. firft, from the infe-
rior cofta of the
{capula; the fecond,
from the upper and
outer part of the os
humeri; and the
third, from the
back part of that
bone.

From the outer ridge
and anterior furface
of the os humeri, a
little above its out-
er condyle.

. Extenfor catpi ra- Immediately below

dialis longus. the origin of the

nator longus.

. Extenfor carpi ra- From the outer and

dialis brevis. lower part of the
outer condyle of
the os humeri, and
the upper part of

the radius.

. Extenfor digitorum From the outer con-

communis. dyle of the os hu-

nieri.

From the bafe and Into the upper

Infertion. Ure. 3
and To roll the os humeri
middle part of the outwards.

tuberofity.

Into the lower part of To affift the infra {pi-

the tuberofity. natus.

Into the ridge at the To affift in the rota-

tory motion of the
arm.

inner fide of the
groove formed for
the long head of
the biceps.

Into the upper part of To roll the arm in-

a fmall wberofity at  wards.
the head of the os

humeri.

Into the middle and To roll the arm for-

inner fide of the os
humeri.

wards and upwards.

Into the tuberofity at Tobend thefore-arm.

the upper end of
the radius.

Into a fmall tuberofity To aflift in bending

at the fore part of  the fore-arm.
the coronoid pro-

cefs of the ulna.

Into the upper and To extend the fore-

outer part of the arm.

olecranon.

Into the radius near To affift in turning

the palm of the

its ftyloid procefs.
hand upwards.

Into the upper part To extend the wrift.

of the metacarpal
bone of the fore-
finger.

Into the upper part To affift the extenfor

of the metacarpal
bone of the middle
finger.

longus.

Into the back part of Toextendthefingers.

all the bones of the
fore finger.

5. Extenfor

(1) This and the following pair are called feres, from their being of a long and round fhape.

(v) This mufcle affords a paffage to the mufculo-cutancous nexve.

' A N LD IR R H-artn.

Of the
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Of the

Mufcles Name, Origin. Infertion. Uf. - 5. S
N 5. Extenfor minimi From the outer con- Into thc bones of the To extend the little Rebinagiires s
digiti. dyle of the os hu- liule finger. finger. e
meri. |
6. Extenfor carpiul- From the outer con- Into the metacarpal To affit in extending !
naris. dyle of the os hu- bone of the little the wrift. !
meri. finger.
¥. Anconzus (v) From the outer eon- Into the outer edge To extend the fore |
dyle of the os hu-  of the ulna. arm.
meri.
8. Flexor carpi ulna. From the inner con- Into the os pififorme. To affit in bending
ris. dyle of the os hu- the hand.

meri, and anterior
edge of the olecra-
non (w).
9. Palmaris longus. From the inner con- Into the internal an- Tobend the hand.
dyle of the os hu-  nalarligament, and

meri, aponeurofis palma- F
Tis (o). |
0. Flexor carpi ra- From the inner con- Into the metacarpal To bend the hand.
dialis. dyle of the os hu- bone of the fore
meri. finger.
ri. Pronator radii From the outer con- Into the anterior and To roll the hand in- 1
teres. dyle of the os hu-  convex edge of the wards,

meri, and coronoid  radins near its
procefs of the ulna.  middle.
#2. Flexor fublimis From the inner con- Into the fecond bone To bend the fecond
perforatus (v). dyle of the os hu-  of each finger. joint of the finger.
meri, inneredgeof % ,
the coronoid pro-
cefs of the ulna,
and upper and an-
terior part of the

radius.
13. Supinator radii From the outer con- Into thie anterior, in- To roll the radius
brevis. dyle of the os hu-  ner, andupper part  outwards.

meri, and pofterior  aof the radius.
furface and outer
edge of the ulna.
14.. Abducor polli- From the middle and By two tendons into To fretch the firft
cis longus. back part of the the os trapezium, bone of the thumb
ulna, interoffeous and firft bone of  outwards.
ligament, and ra-  the thumb.

dius.
15. Extenfor minor From the back part Into the convex part To extend the fecond
pollicis. of the.ulna, andin-  of the {fecond bone  bone of the thumb
teroffeous ligament  of the thumb, obliquely outwards. .

and radius.
16. Extenfor major From the back of the Into the third and To firetch the thumb

pollicis. ulna and interoffc-  laft bone of the obliquely  back-
ous ligament. thumb. wards. i
17. Indicator. From the middle of Into the metacarpal To extend the fore-- !
the ulna. bone of the fore- finger.
finger.
18 Flexor W

(v) So called from afeer, {uéitﬂ.r. : '

(w) Between the two origins of this mufcle we find the ulnor-nerve going to the fore arm.

(x) The aponeurofis palmaris is a tendinous membrane that extends over the palm of the hand. Some ana-
tomifts have fuppofed it to be a production of the tendon of this mafcle, but .wnhout fofficient grounds; f'or in
fome fubjedts we find the palmaris longus inferted wholly into the annulgr hgamc.nt,- fo as£ to be perfedtly ﬂd}-
{tiné from this aponeurofis; and it now and ihen happens, that no palmaris longus is to be found, whereas this
expanfion is never deficient. A 1 LR : ‘ b

() This mufcle is named perforatus, on account of the four tendons in which it terminates, being perforated
by thefe of another muicle, the perforans,
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" Of the
Of the Name, Origin. Infertion. . Maufcles
Mulcles, 18. Flexor profundus From the upper and Into the fore part of Tobend the laft joint TTZ5%

. perforans, fore part of the the laft bone of of the fingers.
ulna, and interof- each of the fingers.
feous ligament. b be laft joi
19. Flexor longus From the upper and Into the laft joint of To bend the laft joint

pollicis. fore part of the the thumb. of the thumb.
radius. 5
20. Pronator radii From the inner and Into the radius, op- To roll the radius in-
quadratus. lower part of the pofite to its origin. wards,and of courfe
ulna. to affift in the pro-

nation of the hand.
Musciesonthehand, 1. Lumbricales (z). From the tendons of Into the tendons of To bendthefirft, and

the perforans. the extenfor digi- to extend the two
torum COmIIURIS. laft joints of the
fingers (4).
2. Abdu@or brevis From the fore part Into the outer fide of To move the thumb
pollicis. of theinternal an-  the 2d bone of the from the fingers.

nular ligament, os thumb, near its
fcaphoides,andone  root.

of the tendons of

the abductor lon-

gus pollicis.

3. Opponens pollicis. From the inner and Into the firft bone of To move the thumb
anterior part of the  the thumb. inwards,and to turn
internal annular li- it upon its axis.
gament, and from
the os fcaphoides.

4. Flexor brevis pol- From the os trapezoi- Into the offa fefamoi- To bend the fecond

licis. des, internal annu- dea and fecond  joint of the thumb.
lar ligament, os bone of the thumb.
magnum, and os
unciforme. :

5. Abducor pollicis. From the metacarpal Into the bafis of the To move the thumb
bone of the middle  fecond bone of the rtowardsthefingers.
finger. thumb.

6. Abduftor indices. From the inner fide Into the firft bone of Tomove the fore fin-
of the fir{t bone of the fore finger po- ger towards the

the thumb, and fteriorly. thumb.
from the os trape-
zinm.

7. Palmaris brevis.  From the internalan- Into the os pififorme, To contra& the palm
nularligament,and  and the fkin cover-  of the hand.
aponeurofis palma- ing the abductor

ris. minimi digiti.
8. Abdu&or minimi From the internalan- Into the fide of the To draw the little
digiti. nular ligament and  firft bone of the fingerfrom thereft.
os pififorme. little finger.
9. Flexor parvus mi- From the os uncifor- Into the firft bone of To bend the little fin-
nimi digid. meandinternal an-  the little finger. ger.

: nular ligament.
10. Abdu&or meta- From the os uncifor- Into the metacarpal To move that bone
carpi minimi digiti. © meandinternalan-  bone of the little towards the reft.

nular ligament. finger.
11. Interofleiinterni. Situated between the Into the roots of the Toextend the fingers
metacarpal bones. fingers. and move them to-

wards the thumb
().

12. Interoffei

(z) Sonamed from their being fhaped fomewhat like the lumbricus or earth-worm.

(a) Fallopius was the firft who remarked the two oppofite ufes of this mufcle. Their extending power is
owing to their connection with the extenfor communis.

() The third interoffeus internus (for there are four of the externi and three of the interni) differs from the
reft in drawing the middle finger from the thumb. '
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l\/?ufleti Name. i Origar. Tnfertion. Ufe.
4 i 12. Interoffei externi. Situated between the Into the roots of the To extend the fin-
metacarpal bones fingers. gers; but the firft
onthe back of the draws the middle
hand. finger inwards, the

MuscLEs attheback
part of the pelvis,
and upper part of

the thigh, - - 1. Glutzeus (c)

imus.

2. Gluteeus medius.

3. Glutzeus minimus.

4. Pyriformis (o).

5. Gemini (E).

6. Obtorator internus.

7. Quadratus (r) fe-
moris.

s on thie thigh
(C'): s » &

1. Biceps flexor cru-
ris.

of the linea afpera

ilium, pofterior fa-
of the os femoris.

cro ifchiatic liga-
ments, os facrum,
and os occygis.

From the fpine and Into the outer and

back part of the
great trochanter of
the os femoris.

fuperior furface of
the ilium.

From the outer. fur- Into the upper and
face of the ilinm  anterior part of the
and the border of  great trochanter.
its great niche.

From the anterior Into a cavity at the
part of the os fa- root of the trochan-
crum. ter major.

By two portions, one Into the fame cavity
from the outer fur-  as the pyriformis.
face of the fpine
of the ifchium ;
the other from the
tuberofity of the
ifchium and pofte-
rior facro-ifchiatic
ligament.

From the fuperior Into the fame cavity
half of the inner  with the former.
border of the fo-
ramen thyroideum.

From the taberofity Into a ridge between
of the ifchinm. the trochanter ma-

jor and trochanter
minor.

one Into the upper and
back: part of the fi-
bula (n).

By two heads;
from the tuberofity
of the ifchinm,

fecond drawsit out-
wards,and thethird
draws the ring fin-
ger inwards.

max- From the fpine of the Into the upper part To extend the thigh

and draw it out-

wards.

To draw the thigh
outwards and a lit-
tle backwards, and
when it is bended,
to roll it.

To affift the former.

To roll the thigh out-
wards.

To roll the thigh out-
wards, and likewife
to confine the ten-
don of the obtura-
tor internus, when
the latter isin ac-
tion.

To roll the thigh out-
wards.

To move the thigh
outwards.

To bend the leg.

(C) From YyrE TOC, nates.

() The two portions of this mufcle having been
The tend

have occafioned it to be named gemini.
tions.

So named from its pear-like fhape.

()

(r) This mufcle is not of the fquare fhape its name would feem to indicate.

defcribed as two diftinét mufcles by fome anatomifts,
on of the obturator internus runs between thefe two por-

(¢) The mufcles of the leg and thigh are covered by a broad tendinous membrane called fafcia /ata, that

furrounds them in the manner of a fheath.

dipping down between the mufcles it covers, adheres to the linea afpera, and fpreading

knee, gradaally

difappears on the leg. Itis thickeft on the infide of the thigh.

(n) The tendon of this mufcte forms the outer bam-[lring.

It is fent off from the tendons of the gluteei and other mufcles, and

over the joint of the

1)
Of the
Mufcles.
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\ the other from the ——
linea afpera near
the infertion of the
gluteens maximus.
2. Semitendinofus.  From the tuberofity Into the upper and Tobendand drawthe

of the ifchium, inner part of the leg inwards.
tibia.
3. Semi-membrano- From the tuberofity Into the upper and To bend the leg.
fus (1). of the ifchium. back part of the

head of the tibia. :
4. Tenfor vagin fe- From the faperior and Into the inner fide of To firetch the fafcia.

moris. anterior {fpinouspro-  the fafcia lata,
cefs of the ilium. which covers the
outfide of the thigh.
5. Sartorius. From the fuperiorand Into the upper andin- To bend the leg in-
- anterior {pinouspro-  ner part of theti-  wards (k).
cefs of the ilium. bia.
6. Rettus. By two tendons; one Into the upper and Toexiend the leg.

from the anterior fore-part of the pa-
and inferior {pi- tella.

nous procefs of the

iliom; the other

from the pofterior

edge of the coty-

loid cavity.

7. Gracilis. From the fore-part of Into the upper andin- To bend the leg.
theifchium andpu-  ner part of the ti-
bis. bia.

8.Vaftusexternus(r). From theanterior and To the upper and out- To extend the leg.
lower part of the er part of the pa-
great trochanter, tella.
and the outer edge
of the linea afpera.

9. Vaftus internus.  From the inner edge Into the upper and To extend the leg. .

of the linea afpera, inner part of the

beginning between  patella.

the fore-part of the

os femoris and the

root of the lefler

trochanter.

10. Crurzeus (M).  From the outer and Into the upper part of To extend the leg.
anterior part of the  the patella.
lefler trochanter.

11. Peétinalis. - From the anterior Into the upper and To draw thethighin-
edge of the ospu- fore partof theli- wards, upwards,
bis, or peftinis, as  nea afpera. and to rollit a little
itisfometimes call- outwards.
ed.

12. Abduétor

(1) So named on account of its origin, which is by a broad flat tendon three inches long.

(x) Spigelius was the firft who gave this the name of fartorius, or the taylor’s mufcle, from its ufe in crofling
the legs.

(L)gThc vaftus externus, vaftus internus, and crurzus, are fo intimately connected with each other, that
{ome anatomifts have been induced to confider them as a #riceps, or fingle mufcle with three heads. ;

(m) Under the crurzus we {fometimes meet with two fmall mufcles, to which Albinus has given the name
of fub-crurei. 'They terminate on each fide of the patella, and prevént the capfular ligament from being,
pinched. When they are wanting, which is very often the cafe, fome of the fibres of the cruraeus are found
adhering to the capfula.
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MuscLEs on theleg,

By K 3 O

Name. Origin.

12. Abduétor longus From the upper and Near the middle and)

femoris (n). fore part of the os

pubis.

- 13. Abdu&or brevis From the fore part of

femoris. the ramus of the os

pubis.

14. Abdu&or mag- From the lower and
nus femoris. fore part of the ra-

mus of the es pu-

bis.
15. Obturator exter- From part of the ob-
nus. turator  ligament,

and the inner half
of the circumfe-
rence of the fora-
men thyroideum.

I. Gaftrocnemius (¢) By two heads; one
externus. from the inner con-

dyle,the other from
the outer condyle
of the os femoris. - -

2. Gaftrocnemius () By two heads; one
internus. from the back part
of the head of the
fibula, the other
from the upper and
back part of the
tibia.

From the upper and
pofterior part of the
outer condyle of the
os femoris.

From the outer con-
dyle of the thigh.

3. Plantaris ()

4. Popliteus (r)

5. Flexor longus digi- From the upper and
torum pedis (s) 1_1{)1}61‘ part of the
ubia,

6. Flexor longus pol- From the back part,
licis pedis. and a little below
the head of the fi-

bula.

R

Infertion.

back part of the li-
nea afpera.
Into the inner and

upper part of the {

linea afpera.
Into the whole length
of the linea afpera.

Ufe.

To draw the thigh
inwards, upwards,
and to roll italittle
outwards.

> .
Into the os femeris To move the thigh

near the root of
the great trochan-
ter.

ontwards in an ob-
lique direction, and
likewife to bend
and draw it in-
wards.

By a great round ten- To extend the foot.

don, common to
this and the follow-
ing mufcle.

By a large tendon 7Ty extend the foot.

(the tendo achillis)
common to this and
the former mufcle,
into the lower and
back part of the os
calcis.

Into the infide of the To aflift in extending

back part of the os
calcis.

the foot.

Into the upper and To affift in bending

inner part of the
tibia.

By four
which, after pafling
through the perfo-
rations in thofe of
the flexor digito-
rum brevis, are ig-
ferted into the laft
bone of all the toes
except the great
toe.

the leg and rolling
it inwards.

tendons, 7o bend the laft joing

of the toe.

Into t'hc laft bone of Te bend the great

the great toe.

4Y

toe.

7. Tibialis

() This and the two following mufcles have been ufually, but improperly, confidered as forming a fingle
mufcle with three heads, and on that account named #riceps femoris.

(0) Tasponwnpsa, fura, < the calf of the leg
(r) This mufcle is by fome anatomifts name

2
.

d foleus, on account of its being fhaped like the fole-fifh.

(@) This mufcle has gotten the name of plantaris, from its being fuppofed to furnifh the aponeurofis that
covers the fole of the foot; but it does mot in the leaft contribute to the formatien of that tendinous ex-

panfion.

R) So called on account of its fituation at the ham (poples).

gs) This mufcle, about the middle of the foot, unites with a flethy mafs, which, from its having firft been
deferibed by Sylvius, is ufually called maffa carnea JacoBr SYLVII.

\
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Of the WName.
Mufcles. 7. Tibialis poftices.

8. Peroneus longus.

0. Peroneus brevis.

Origiz.

From the back part Into the inper

and outer edge of
the tibia, and like-
wife from the in-
teroffeous ligament
and adjacent part
of the fibula.

From the outer fide
of the head of the
tibia, and alfo from
‘the upper, anterior,
and outer part of
the perone or fibu-
la, to which itad-
heres for a confi-
derable way down.

From the outer and
fore-part of the fi-
bula.

10. Extenfor longus From the upper, out-

digitorum pedis.

11. Peroneus tertius.

12. Tibialis anticus.

er, and fore part
of the tibia, inter-
offeons ligament,
and inner edge of
the fibula.

From the fore-part
cof the lower half
of the fibula, and
from the interof-
feous ligament.

From the upper and
fore part of the ti-
bia.

13. Extenfor proprius From the upper and

pollicis pedis.

1. Extenfor brevis di-

MusciLEison the foot, ) ;
gitorum pedis.

2. Flexor brevis digi-
torum pedis.

3. Abductor pollicis
pedis.

4. Abdu&or minimi-
digiti,

fore part of the ti-
bia.

From the upper and
anterior part of the
os calcis,

From the lower part

of the os calcis.

From the inner and
lower part of the
os calcis.

From the outer tuber-
cle of the os calcis,
the root of the me-
tatarfal bone of the
lictle toe, and alfo
from the aponeuro-
fis plantaxis,

Ure.
and To move the foor in-
twards.

Inufertion.

upper part of the
os naviculare and
fide of the os cu-
neiforme medium.

To move the foot eut-
wards.

Into the metatarfal
bone of the great
toe.

To affift the laft de-
{cribed mufcle.

Into the metatarfal
bone of the little
toe.

By four tendons into
the firft joint of the
fmaller toes.

To extend the toes.

A N A T RN Part IL-
Mufcles,

Into the metatarfal To bend the foot.
bone of the little

toe.

Into the os cunie-
forme internum.

To bend the foot.

Into the convex fur-
face of the bones of
the great toe.

By four tendons; one
of which joins the
tendon of the ex-
ternus longus polli-
cis, and the other
three the tendons
of the extenfor di-
gitorum longus.

By four tendons,
which, after af-
fording™ a paflage
to thofe of the flex-
or longus, are in-
ferted into the fe-
cond phalanx of
cach of the fmall
toes.

Into the firft joint of To move the great
the great toe. toc from the other

toes.

Into the outer fide To draw the little toe
of the firlt jointof  outwards.
the little toe.

To extend the great
toe.

To extend the toes.

To bend the fecond
joint of the toes.

5. Lambricales

Of the
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Name,

6. Flexor brevis pol-
licis pedis.

Origin.
5. Lumbricales pedis. From the tendons of Into
the flexor longus
digitorum pedis.

From theinferior and
anterior part of the
os calcis, and alfo

o Y b My

Infertion, Upe.

the
expanfion at the
upper part of the
toes.

By two tendons into To bend the firft joint
the firft joint of of the great toe.

the great toe.

wards.

from the inferior
part of the os cu-
neiformeexternum. :

7. Addué&or pollicis

pedis. of the

8. Tranfverfales pe-
dis.

nimi digiti pedis.

From near the roots

metatarfal
bones of the 2d,
3d, and 4th toes.

From the outer and
under part of the
anterior end of the
metatarfal bone of
the little toe.

9. Flexor brevis mi- From the bafis of the

metatarfal bone of

To draw the great toe
nearer to the reft,
and alfo to bend it.

Into the outer os fe-
famoideum, or firft
joint of the great
toe.

Into the inner os fe-
famoideum, and an-
terior end of the
metatarfal bone of
the great toe.

Into the firft joint of To bend thelittle toe.
the little toe.

To contract the foot.

the little toe. :

10. Interoffei pedis
interni (T).
————— ——eXtet-
ni (v). :

Situated between the
metatarfal bones.

EXPLANATION or PLATES XXIII. anp XXIV.

Prate XXIII.

Fic. 1. The MuscLes immediately under the com-
mon teguments on the anterior part of the body are
reprefented on the right fide ; and on the left fide the
MuscLes are fecen which come in view when the ex-
terior ones are taken away.

A, The frontal mufcle. B, The tendinous aponeu-
rofis which joins it to the vccipital ; hence both named
occipito-frontalis. C, Attolens aurem. D, The ear.
E, Anterior auris. F F, Orbfcularis palpebrarum.
G, Levator labii fuperioris aleque nafi. H, Levator
anguli oris. I, Zygomaticus minor. K, Zygomaticus
major. L, Maffeter. M, Orbicularis oris. N, De-
preflor labii inferioris. O, Depreflor anguli oris.
P, Buccinator. Q Q , Platyfma myoides. RR, Ster-
no-cleido-maftoideeus. S, Part of the trapezius. T,
Part of the {caleni.

SurErToR ExTREMITY.—U, Deltoides. V, Peéto-
ralis major. ‘W, Part of the latiffimus dorfi. XX, Bi-
ceps flexor cubiti. Y Y, Part of the brachialis exter-
nus. Z Z, The beginning of the tendinous aponeu-
rofis (from the biceps), which is fpread over the muf-
cles of the fore-arm. a a, Its flrong tendon inferted
into the tubercle of the radius. bb, Partof the bra-
chialis internus. ¢, Pronator radii teres. d, Flexor
carpi radialis. e, Part of the flexor carpi ulnaris.
f, Palmaris longus. g, Aponeurofis palmaris. 3. Pal-
vis brevis. 1,Ligamentam carpi annulare. 2 2, Ab-

ma
h, Supinator radii longus.

dudtor minimi digiti.

a

i, The tendons of the thumb. k, Abdu&or pollicis.
1, Flexor pollicis longus. m m, The tendons' of the
flexor fublimis perforatus, profundus perforads, and
lumbricales.—The fheaths are entire in the right hand,
—in the left cut open to fhow the tendons of the flexor
profundus perforating the fublimis. ‘

MusciLes not referred to—in theleft fuperior extre-
mity.—n, Pectoralis minor, feu ferratus anticus minor.
0, The two heads of (x x) the biceps. p, Ceraco-
brachialis. q q, The long head of the triceps extenfor
cubiti. rr, Tecres major. ff, Subfcapularis. tt, Ex-
tenfores radiales. u, Supinator brevis. v, The cut
extremity of the pronmator teres. w, Flexor fubli-
mis perforatus. X, Part of the flexor profundus.
¥, Flexor pollicis longus. z, Part of the flexor polli-
cis brevis. 4, Abductor minimi digiti. 5, The four
lumbricales.

TruNk.—6, Serrated cxtremities of the ferratus
anticas major. 7 7, Obliquus externus abdominis.
8 8, The linea alba. 9, The umbilicus. 10, Pyra-
midalis. 11 11, The fpermatic cord. On the left
fide it is covered by the cremafter. 12 12, Reéltus
abdominis. 13, Obliquus internus. 14 14, &c. In-
tercoftal mufcles.

INFERIOR EXTREMITIES.—2z 2, The gracilis. 44,
Parts of the triceps. ¢ ¢, Pedialis. 4 d, Pfoas mag-
nus. ¢ ¢, Iliacus internus. f, Part of the glutzeus
medivs. g, Part of the gluteeus minimus. 4, Cut
extremity of the reétus cruris. 77, Vaftus externus,
k, Tendon of the rectus cruris. //, Vaftus internus,

4Y 2 * Sartorius

(™) The interoflci interni are'three in number ; their ufe is to draw the fmaller toes towards the great toe.
(uv) The interoffei externi are four in number; the firft {erves to move the fore-toe towards the grear toc :

the reft move the toes outwards.

All the inteyoffei aflift ia extending the toes.

59
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* Sartorius mufcle.  * * Flefhy origin of the tenfor
vaginz feemoris ormembranofus. Its tendinous apo-
neurofis covers () the vaftus externus in the right fide.
m 1, Patella. 7 2, Ligament or tendon from it to the
tibia. 9, Retus cruris. p, Crurzus. ¢ ¢, The
tibia. 7, Part of the Gemellus or gaftrocnemius ex-
ternus.*  ///, Part of the foleus or gaftrocnemias
internus. 7, Tibialis anticus. #, Tibialis pofticus.
v v, Peronzi mufcles. w w, Extenfor longus digi-
toram pedis. x x, Extenfor longus pollicis pedis.
7, Abduétor pollicis pedis.

Frc. 2. TheMuscrEs, GLANDS, &c. of the LeftSide
of the face and neck, after'the common Teguments
and Platy{fma myoides have been taken off.

a, The frontal mufcle. b, Temporalis and tempo-
ral artery. ¢, Orbicularis palpebrarum. d, Levator
labii fuperioris alaqui nafi. e, Levator anguli oris.
f, Zygomaticus. g, depreffor labii inferioris. h, De-
preflor anguli oris. i, Buccinator. k, Maffeter.
11, Parotid gland. m, Its du&. n, Sterno-cleido-
maftoideeus. o, Part of the trapezins. p, Sterne-
hyoidzus. q, Sterno-thyroideus. r, Omo-hyoidzus.
f, Levator fcapulee. tt, Scalemi. u, Part of the fple-
nius. :

F1c. 3. The MuscLEs of the Face and Neck in view
after the exterior ones are taken away.

a a, Corrugator fupercilii. b, Temporalis. c, Ten-
don of the levater palpebrae fuperioris. d, Tendon
of the orbicularis palpebrarum. e, Maffeter. f, Buc-
cinator. g, Levator anguli oris.
{fuperioris alque nafi. i, Orbicularis oris. k, Depref-
for anguli oris. 1, Mufcles of the os hyoides. m, Ster-
no-cleido-maftoidzeus.

Fic. 4. Some of the MuscrEs of the Os Hyoides

and Submaxillary Gland.

a, Part of the inafleter muicle. b, Pofterior head
of the digraftic. ¢, Its anterior head. d d, Sterno-
hyoideeus. . e, Omo-hyoideus. f, Stylo-hyoidaus.
g, Submaxillary gland in fitu,

Fic. 5. The Submaxillary Gland and Dué.
a, Mufculus mylo-hyoideeus. b, Hyo-gloffus. c, Sub-
maxillary gland extra fitu. d, Its duét.

Prate XXIV.

F1c. 1. The Muscresimmediately under the com-
mon teguments on the pofterior part of the body, are
reprefented in the right fide; and on the left fide the
Mouscres are {een which come in view when the exte-
rior ones are taken away.

Heap.—A A, Occipito-frontalis.
aarem. = C, Part of the orbicularis palpebraram.
D, Mafleter. E, Pterygoid=eus internus.

Trunk.—Right fide. FFF, Trapezius fen cucul-
laris. G G GG, Latiflimos dorfi. H, Parc of the
obliquus externus abdominis.

i pin e a Dett fide: 1) 'Splenius. €K APart of the
complexus. L, Levator fcapule. M, Rhomboides.
N N, Serratus polticus inferior. O, Part of the lon-
gillimus dorfi. P, Part of the facro-lumbalis. @ , Part
of the femi-fpinalis dorfi. R, Part of the ferratus an-

B, Arttollens

h, Depreflor labii:

minis. :

Super1or ExtrEmiTy.—Rightfide. T, Deltoides
U, Triceps extenfor cabiti. V, Supinator longus.
W W, Extenfores carpi radialis longior and brevior.
X X, Extenfor carpi ulnaris.. Y Y, Extenfor digito-
rum communis. Z, Abductor indicis. 123, Exten-
fores pollicis. : ;

Surertor ExTrEmiTy.—Left fide. a, Supra’fpx-
natus. b, Infra-fpinatus. ¢, Teres minor. d, Te-
res major. e, Triceps extenfor cubiti. ff, Exten-
fores carpi radiales. g, Supinator brevis. h, Indica-
tor. 12 3, Extenfores pollicis. - i, Abductor minimi
digit. k, Interoffei.

Inrer1OR ExTREMITY.—Right fide. 1, Glutzeus
maximus.  m, Partof the Glutzeus medius. n, Ten-
for vagine femoris. o, Gracilis. pp, Abduétor fe-
moris magnus. q, Part of the vaftus internus. 1, Se-
mimembranofus. s, Semitendinofus. t, Long head
of the biceps flexor cruris. uu, Gaftrocnemius ex-
ternus fen gemellus. v, Tendo Achillis. w, Soleus
feu gaftrocnemins internus. X x, Peronzeus longusand
brevis. y, Tendons of the flexor longus digitorum
pedis ;—and under them * flexor brevis digitorum pe-
dis. z, Abduttor minimi digiti pedis.

INFERIOR EXTREMITY.—Left fide. ,7,0,p,q,
ry s, f, v, Ww, X x, y, z, Point the fame parts as in
the right fide. 4, Pyriformis. 644, Gemini. ¢ ¢, Obtu-
rator internus. 4, Quadratus femoris. ¢, Coccygaens.
/> The fhort head of the biceps flexor cruris. gg, Plan-
taris. 4, Poplitens. , Flexor longus pollicis pedis.

Fic. 2. The Palm of the Left Hand after the com-
mon Teguments are removed, to {how the MuscrLEes
of the Fingers.

a, Tendon of the flexor carpi radialis. b, Tendon
of the flexor carpi ulnaris. ¢, Tendons of the flexor
fublimis perforatus, profundus perforans and lumbri-
cales. d, Abducor pollicis. e e, Flexor pollicis lon-
gus. f, Flexor pollicis brevis. g, Palmaris brevis.
h, Abduétor minimi digiti. i, Ligamentum carpian-
nulare. k, A probe put under the tendons of the flexor
digitornm fublimis ; which are perforated by 1, the
flexor digitornm profundus. m m m m, Lumbricales.
n, Abductor pollicis.

Fic. 3 AFore-view of the foot and Tendons of the
Flexores Digitorum.

a, Cut extremity of the tendo Achillis. b, Upper
part of the aftragalus. ¢, Os calcis. d, Tendon of
the tibialis anticus. ¢, Tendon of the extenfor polli-
cis longus. f, Tendon of the peronzzus brevis. g, Ten-
dons of the flexor digitorum longns, with the nonus
Vefalii. hh, The whole of the flexor digitorum
brevis. P
: F1c. 4. MuscrEs of the Anus.

aa, Anoutline of the buttocks, and upper part of
the thighs. b, The teftes contained in the ferotum.
c ¢, Sphin&er ani. d, Anus. e, Levator ani. ff, E-

rector penis. g g, Accelerator urine. h, Corpus ca-
vernofum urethree.

Fic.5. Muscres of the Penis.
aa, b, d, ee, ff, h, point the fame as in b
c, Sphinftcr ani. g g, Tranfverfalis penis.

PARAT
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Part III. OF THE ABDOMEN, or LOWER BELLY.

THE abdomen, or lower belly, extends from the
lower extremity of the fternum, or the hollow,
ufnally called the pit of the ftomach, and more pro-
perly ferobiculus cordis, to the lower part of the
trank,

It is diftinguifhed into three divifions called regions ;
of thefe the upper one, which is called the epigaftric
reginu, begins immediately under the fternum, and ex-
tends to within two fingers breadth of the navel, where
the middle or umbilical region begins, and reaches to
the fame diftance below the navel. The third, which
is called the Aypogaftric, includes the reft of the abdo-
men, as far as the os pubis.

Each of thefe regionsis fubdivided into three others ;
two of which compofe the fides, and the other the
middle part of each region.

The middle part of the upper region is called epi-
gaftrium, and its two fides Aypochondria. The middle
part of the next region is the umbilical region, proper-
ly fo called, and its two fides are the flanks, or iliac
regions. Laftly, the middle part of the lower region
retains the name of hypogafirium, and its fides are
called inguina or groins. The back part of the abdo-
men bears the name of lumbar region.

Thefe are the divifions of the lower belly, which
are neceffary to be held in remembrance, as they fre-
quently occur, in furgical and anatomical writing. We
will now proceed to examine the contents of the abdo-
men ; and after having pointed out the names and ar-
rangement of the feveral vifcera contained in ir, de-
{cribe each of them feparately.

After having removed the fkin, adipofe membrane,
and abdaminal mnfcles, we difcover the peritonzeum or
membrane that envelopes all the vifcera of  the lower
belly. This being opened, the firft part that prefents
itfelf is the omentum or cawl, floating on the furface
of the inteftines, which are likewife feen every where
loofe and moift, and making a- great number of cir-
camvolutions through the whole cavity of the abdo-
men. The ftomach is placed in the epigaftrium, and
under the ftomach is the pancreas. T he liver fills the
right hypochondrium, and the fpleen is fituared in the
left. The kidneys are feen about the middle of the
lumbar region, and the urinary bladder and parts of
generation are feated in “the lower divifion of the
belly.

Sect. I. Of the Peritonwum.

TrE peritonzum is a ftrong fimple membrane, by
which all the vifcera of the abdomen are furrounded,
and in fome meafure fupported. Many anatomical
writers, particularly Winflow, have defcribed it as be-
ing compofed of two diftinct membranous laminz ;
but their defcrintion feems to be erroneous. What
perhaps appeared to be a fecond lamina, being found
to be fimply a ceilular coat, which fends off produc-
tions to the blood-veflels pafling out of the abdominal
cavity. The aorta and vena cava likewifc derive a

covering from the fame membrane, which feems to be
a part of the cellular membrane we have already de-
feribed.

. The peritonzeum, by its productions and reduplica-
tions, envelopes the greateft part of the abdominal
vifcera. It is foft, and capable of confiderable exten-
fion; and is kept fmooth and moift by a vapour,
which is conftantly exhaling from its inner furface,
and is retarned again into the circulation by the ab-
forbents.

This moifture not ouly contributes to the foftnefs
of the peritonzeum, but prevents the attrition, and o-
ther ill effeés which would otherwife probably be oc-
cafioned, by the motion of the vifcera upon each o-
ther.

When this fluid is fupplied in too great a quantity,
or the abforbents become incapable of carrying it off,
jt accumulates, and conftitutes an afcites or dropfy of
the belly ; and when by any means the exhalation is
difcontinued, the peritonsenm thickens, becomes dif-
eafed, and the vifcera are fometimes found adhering to
each other.

The peritoneeum is not a very vafcular membrane.
In a found ftate it feems to be endued with little or no
feeling, and the nerves that pafs through it appear to
belong to the abdominal mufcles.

Sect. I Of the Omentum.

TrE omentum, epiploon, or cawl, is a donble mem-
brane, produced from the peritonzum. It is inter-
larded with fat, and adheres to the ftomach, fpleen;
duodenum, and colon ; from thence hanging down
loofe and floating on the furface of the inteftines. Its
fize is different in different fubjelts. In fome it de-
fcends as low as the pelvis, and it is commonly longer
at the left fide than the right.

This part, the fituation of which we bave juft now
defcribed, was the only one known to the ancients un-
der the name of epip/oon ; but at prefent we diftingnifh
three omenta, Viz. omentum magnum colico gaftricumz,
omentum parvum hepatico gaftricum, and omentum co-
licum. They all agree in being formed of two very
delicate laminz, feparated by a thin layer of cellula
membrane.

The omentum magnum colico gaftricum, of which
we have already fpoken, derives its arteries from the
fplenic and hepatic. Its veins terminate in the vena
porta. Its nerves, which are very few, come trom the
fplenic and hepatic plexus.

The omentum parvam hepatico gaftricum, abounds
lefs with fat than the great epiploon. It begins at the
upper part of the duodenum, extends along the leffer
carvature of the ftomach as far as the cefophagus, and
terminates about the neck of the gall-bladder, and be-
hind the left ligament of the liver, fo that it covers
the lefler lobe; near the beginning of which we may
obferve a fmall opening, firft defcribed by Winflow,
through which the whole pouch may eafily be.diftend-
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The veflels of the omentum parvam

and veins.

The omentum colicum begins at the fore part of the
coccum and right fide of the colon. It appearsasa
hollow cenical appendage to thefe inteftines, and ufu-
ally terminates at the back of the omentum magnum.
It feems to be nothing more than a membranous coat
of the ‘coecum and colon, affuming-a conical fhape
when diftended with zir.

The nfes of the omentum are not yet fatisfacorily
determined. Perhaps by its foftnefs and loofenefs it
may ferve to prevent thofe adhefions of the abdominal
vilcera, which have been found to take place when the
fat of the omentum has been much wafted. Some au-
thors have fuppofed, that it affifts in the preparation
of bile ; bur this idea is founded merely on conjecture.

Sect. L Of zhe’ Stomach.

~ Tue ftomach is 2 membranous and mulcular bag,
in fhape not unlike a bagpipe, lying acrofs the upper
part of the abdomen, and inclining rather more to the
left than the right fide. ;

It has two orifices, one of which receives the end
of the cefophagus, and is called the cardia, and fome-
times the left and upper orifice of the ftomach ; though
its fitwation is not much higher than the other, which
is ftyled the right and inferior orifice, and more com-
monly the pylorus; both thefe openings are more ele-
vated than the body of the ftomach.

The aliment pafles down the cefophagus into the
ftomach through the cardia, and after having under-
gone the neceflary digeftion, paffes out at the pylorus
where the inteftinal canal commences.

The ftomach is compofed of four tunics or coats,
which are fo intimately connected together that it re-
quires no little dexterity in the anatomift to demon-
ftrate them. The exterior one is membranous, being
derived from the peritonseum.—The fecond is a muf-
calar tunic, compofed of flefhy fibres which are in the
greateft number about the two orifices.—The third is
called the nervous coat, and within this is the villous
or velvet-like coat which compofes the infide of the
itomach.

The two laft coats being more extenfive than the
two firft, form the folds, which are obferved every
where in the cavity of this vifcus, and more particu-
larly about the pylorus ; where they feem to impede
the too hafty exclufion of the aliment, making a con-
fiderable plait, called valoula pylori.

The inner coat is conftantly moiftened by a mucus,
which approaches to the nature of the faliva, and is
called the gaftric juice ; this liquor has been fuppofed
to be fecreted by certain minute glands (v) feated in
the nervous tunic, whofe excretory ducts open on the
furtace of the villous coat.

The arteries of the ftomach called the gaftric arte-
ries are principally derived from the czliac ;
its” veins pafs to the fplenic, and others to the vena
portze ; and its nerves are chiefly from the eighth pair
or par vagum.

The account given of the tunics of the ftomach
may be applied to the whole alimentary canal ; for
both the cefophagus and inteftines are, like this vifcus,
compofed of four coats.

Before we deferibe the courfe of the aliment and
the ufes of the ftomach, it will be neceffary to fpeak
of other parts which aflift in the procefs of digeftion.

Sect. IV. Of the Ocfophagus.

TrE cefophagus or gullet is a membranous and muf-
cular canal, extending from the bottom of the mouth
to the upper orifice of the ftomach.—Its upper part
where the aliment is received is fhaped fomewhat like
a funnel, and is called the pharynx.

From hence it runs down clofe to the bodies of the
vertebree as far as the diaphragm, in which therc is
an opening through which it paffes, and then termi-
nates in the ftomach about the eleventh or twelfth ver-
tebra of the back.

The oefophagus is plentifully fupplied with arteries
from the external carotid, brenchial, and fuperior in-
tercoftal arteries ; its veins empty themfelves into the
vena azygos, internal jugular, and mammary veins,
&c.

Its nerves are derived chiefly from the eighth pair.

We likewifc meet with a mucns in the cefophagus,
which every where lubricates its inner furface, and
tends to aflift in deglutition.—This mucus {feems to be
fecreted by very minute glands, like the mucusin other
parts of the alimentary canal.

Sect. V. Of the Inteflines.

Tre inteltines form a canal, which is ufually fix
times longer than the body to which it belongs. This
canal extends from the pylorus, or inferior orifice of
the ftomach, to the anus.

It will be eafily underftood, that a part of fuch great
length muft neceffarily make many circumvolutions, te
be confined with fo many other vifcera within the ca-
vity of the lower belly.

Although the idteftines are in fa®, as we have ob-
ferved, only one long and extenfive canal, yet different
parts have been diftinguifhed by different names.

The inteftines are firft diftinguithed into two parts,
one of which begins at the ftomach, and is called the
thin or fmall inteftines, from the {fmall fizeof the canal,
when compared with the other part, which is called
the Jarge inteflines, and includes the lower pottion of
the canal down to the anus.

Each of thefe parts has its fubdivifions.—The {mall

in-

(x) This membranous bag, though excedingly thin and tranfparent, is found capable of fupporting mercu-

ry, thrown into it by the fame channel.

(v) Heifter, fpeaking of thefe glands, very properly fays, ¢“in porcis facile, in homine raro obfervantur ;*

for although many anatomical writers have deferibed their appearance and

figure, yet they o not {eem to have

been hitherto fatisfacorily demonftrated in the human ftomach ; and the gaftric juice is now more generally
believed to be derived from the exhalent arteries of the ftomach.
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Some authors have confidered thefe plaits as ténding Of the 1t
to retard the motion of the fzces, in order to afford Abdomet}

Of the

Abdomen,
e —

inteftines being diftinguifhed into duodenum, jcju-
num, and ilinm, and the larger portion into ccecum,
colon, and reftum.

The fmall inteftines fill the middle and fore parts of
the belly, while the large inteftines fill the fides and
both the upper and lower parts of the cavity.

The duodenum, which is the firft of the {mall in-

teftines, is fo called, becaufe it is about 12 fnches long.

It begins at the pylorus and terminates in the jejunum,
which is a part of the canal obferved to be ufually more
empty than the other inteftines.—This appearance
gives it its name, and likewife ferves to point out where
it begins.

The next divifion is the ilium, which of itfelf ex-
ceeds the united length of the duodenum and jejunum,
and has received its name from its numerous circumvo-
lutions. 'The large circumvolution of the ilium co-
vers thefirftof thelarge inteftinescalled the cecum(x),
which {eems properly to belong to the colon, being a
kind of pouch of about four fingers in width, and near-
ly of the fame length, having exteriorly a little ap-

pendix, called appendix ceci.

The coecim is placed in the cavity of the os ilium
on the right fide, and terminates in the colon, which is
the largeft of all the inteftines.

This inteftine afcends by the right kidney to whieh
itisattached, paffes under the hollow part of the liver,
and the bottom of the ftomach, to the fpleen, to which
itis likewife fecured, as it is alfo to the left kidney ;
and from thence paffes down towards the os {acrum,
where, from its firaight courfe, the canal begins to
take the name of reum.

There are three ligamentous bands extending thro’
the whole length of the colon, which, by being fhorter
than its two inner coats, ferve to increafe the plaits on
the inner furface of this gut.

The anus which terminates the inteftinum rectum,
is furnifhed with three muifcles; one of thefe is com-
pofed of circular fibres, and from its ufe in thutting the
paffage of the anus is called /phincter ani.

The other two are the /evatores ani, fo called, be-
caufe they elevate the anus after dejection. Whenthefe
by palfy, or any other difeafe, lofe the power of con-
traéting, the anus prolapfes; and when the {phincter
is affefted by fimilar canfes, the feces are voided in-
voluntarily.

It has been already obferved, that the inteftinal ca-
nal is compofed of four tunies ; but it remains to be re-
marked, that here,as in the ftomach, the two inner tu-

mics being more extenfive than the other two, formthe

plaits which are to be feen in the inner furface of the
inteftines, and are called valvule conniventes.

more time for the {eparation of the chyle ; but there
are others who attribute to them a different ufe: they
contend, that thefe valves, by being naturally inclined
downwards, cannot impede the defcent of the fzces,
but that they are intended to prevent their retarn up-
wards.

They are probably deftined for both thefe ufes ; for
although thefe folds incline to their lower fide, yer the
inequalities they occafion in the canal are fafficient to
retard, in fome meafure, the progreflive motion of the
faeces, and to afford a greater furface for the abforp-
tion of chyle, and their natural pofition {feems to op-
pofe itfelf to the return of the aliment.

Befides thefe valvule conniventes, there is one more
confiderable thanthe reft, called the valoe of the colon ;
which is found at that part of the canal where the in-
teftinum ilinm is joined to the colon. This valve per-
mits the alimentary pulp to pafs downwards, but ferves
to prevent its return upwards; and it is by this valve,
that glyfters are prevented from pafling into the fmall
inteftines (v).

Of the little vermiform appendix of the coecum, it
will be fuflicient to fay, that its ufes have never yet
been afcertained. In birds we meet with two of thefg
appendices.

The inteftines are lubricated by a conftant fupply of
mucus, which is probably fecreted by very minnte fol-
licles (z). This mucus promotes the defcent of the a-
limentary pulp, and in fome meafure defends the inner
furface of the inteftines from the irritation to which it
would, perhaps, otherwife be continually expofed from
the aliment; and which, when in a cerrain degree,
excites a painful diforder called co/ic, a name given to
the difeafe, becaufe its moft nfual feat is in the intefti-
num colon.

The inteftines are likewife frequently diftended with

air, and this diftenfion fometimes occafions pain, and-

conftitutes the flatulent colic.

The arteries of the inteftines are continuations of
the mefenteric arteries, which are derived in-two con-
fiderable branches from the aorfa.—The redundant
blood is carried back into the vena portarum.

In the retum the veins are called semorrkoidal, and
are there diftinguifhed into internal and external : the
firt are branches of the inferior mefenteric vein, but
the latter pafs into other veins. Sometimes thefe vcins
are diftended with blood from obftra&ions, from weak-
nefs of their coats, or from other canfes, and what we
call the.hemorrhoids takes place. In this difeafe they
are fometimes ruptured;; and the difcharge of blood

: which

(x) Anatomifts have differed with refpect to this divifion of the jnteftines.—The method here followed is now
generally adopted ; but there are authors who allow the name of czcwm only to tpe little appendix, which has
likewife been called the vermiform appendix, from its refemblance to a worm in fize and length.

v) This is not invariably the cafe, for the contents of a glyfter have been found net only to reach the fmall

inteftines, but to be voided at the mouth.

Such inftances, however, are not common.

(z) Some writers have diftinguithed thefe glands into miliary, lenticular, &c.—Brunner and Peyer were the

firft anatomifts who defcribed the glands of the inteftines, and their defcriptions were chiefly taken from ani-
mals, thele glandular appearances not feeming to have been hi.:heno {atisfadtorily pointed out in the human fub-
ject.—It is now pretty generally believed, that the mucus w hich cverywhere lubricates the alimentary canal, is
exhaled from the minute ends of artevies; and that thefe extremities firt open into a hollow velicle, from
whence the depofited juice of feveral branches flows out through one common or:4ce,
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I u? jrof]}:zn which confequently follows, has probably occafioned ~ To convey an idea of the manner in which fuch a l(:)df the

g them to be called hamorrhoidal veins. E defeent takes place, it will be neceffary to obferve, that Abdomen.
| . The nerves of the inteftines are derived from the the lower edge of the tendon of the mufculus obliquus
.- eighth pair. externus, is [tretched from the fore-part of the osilium
or haunch-bone of the os pubis, and conftitutes what is
SecT. VL. Of the Mefentery. called Poupart’s or Fallopius’s ligament, forming an
: opening, through which pafs the great crural artery
3y THE name of the mefentery implies its firuation a- and vein. Near the os pubis the fame tendinous fibres

midft the inteftines. It is in fa& a part of the perito-
naeum, being a reduplication (a) of that membrane
from cach fide of the lumbar vertebrze, to which it is
firmly attached, fo that it is formed of two lamine,
connected to each other by cellular membrane.

The inteftines, in their different circumvolutions,
form a great number of arches, and the mefentery ac-
companies them through all thefe turns ; but by being
attached only to the hollow part of each arch, it is
found to have only a third of the extentof the intef-
tines.

That part of this membrane which accompanies 1he
fmall inteftines isthe mefentery, properly fo called; but
thofe parts of it which are attached to the colon and
retam are diftinguifhed by the names of 7¢/o-co/o and
wmefo-retum.

There are many conglobate glands difperfed through
this double membrane, through which thelaéteals and
lymphatics pafs in their way to the thoracic. duét. The
blosd-veflels of the mefentery were defcribed in fpeak-
ing of theinteftines.

This membrane, by its attachment to the vertebra,
{ferves to keep the inteftines in their natural fituation.
The idea ufually formed of the colic called miferere, is
perfedly erroncous; it being impoffible that the in-
teftines can be twifted, as many fuppofe they are, in
that difeafle, their attachment to the mefentery effec-
tually preventing fuch an accident—but a difarrange-
ment fometimes takes place in the inteftinal canal itfelf,
which is produ&iveof difagreeable and fometimes fatal
confequences.—This is by an introfafception of the in-
teftine, an idea of which may be eafily formed, by
taking the finger of a glove, and involving one part of
it within the other.

If inflammation takes place, the ftricture in thiscafe
is increafed, and the periftaltic motion of the inteftines
Sby which is meant the progreflive motion of the faeces

ownwards) is inverted, and whatis called the i/iac
paffion takesplace. The fame effects may be occafioned
by a defcent of the inteftine, or of the omentum either
with it or by itfelf, and thus conftituting what is called
an hernia rupture ; a term by whichin general is meant
the falling down or protrufion of any part of the intef-
tine or omentum, which ought naturally to be contain-
ed within the cavity of the belly.

are feparated from each other, and form an opening on
each fide, called the abdominal ring, through which
the {permatic veflels pafs in men, and the ligamenta u-
teri in women. In confequence of violent efforts, or
perhaps of natural caufes, the inteftines are found fome-
times to pafs through thefe openings; but the perito-
nzeum which inclofes them when in their natural cavity,
ftill continues to furround them even in their defcent.
This menbrane does not become torn or lacerated by
the violence, as might be eafily imagined ; but its di-
latibility enables it to pafs out with the vifcus, which it
inclofes as it were in a bag, and thus forms what is
called the hernial fac.

If the hernia be under Poupart’s ligament, it is call-
ed femcoral ; if in the groin, inguinal (8); and fecro-
tal, if in the fcrotum. Different names are likewife
given to the hernia as the contents of the fac differ,
whether of omentum only or inteftine, or both :—but
thefe definitions more properly belong to the province
of furgery.

Sect. VII. Of the Pancreas.

THE pancreas is a conglomerate gland placed be-
hind the bottom of the ftomach, towards the firft ver-
tebra of the loins; fhaped like a dog’s tongue, with
its point ftretched eut towards the fpleen, and its other
end extending towards the duodenum. It is about
eight fingers breadth in length, two or three in width,
and one in thicknefs.

This vifcus, which is of a yellowifh colour, fome-
what inclined to red, is covered with a membrane
which it derives from the peritonseeum. Its arteries,
which are rather numerous than large, are derived
chiefly from the {plenic and hepatic, and its veins pafs
into the veins of the fame name.—Its nerves are de-
rived from the intercoftal.

The many little glands of which it hasbeen obferved
the pancreas is compofed, all ferve to fecrete a liquor
called the pancreatic juice, which in its colour, confift-
ence, and other properties, does not feem to differ from
the faliva. Each of thefe glands fends out a little ex-
cretory duét, which, uniting with others, help to form
larger ducts; and all thefe at laft terminate in one
common excretory duét (firft difcovered by Virtfungus

in

(a) He who only reads of the reduplication of membranes, will perhaps not eafily underftand how the peri-
tonzum and pleura are refletted over the vifcera in their feveral cavities ; for one of thefe ferves the fame pur-

pofes in the thorax that the other does in the abdomen.

This difpofition, for the difcovery of which we are

indebted to modern anatomifts, conftitutes a curions part of anatomical knowledge : but the ftudent, unaided
by experience, and affifted only by what the limits of this work would permit us to fay on the occafion, would
probably imbibe only confufed ideas of the matter; and it will perfectly anfwer the prefent purpofe, if he con-
fiders the mefentery as a membrane attached by one of its fides to the lumbar vertebrz, and by the other to the

inteftines.

() The hernia congenita will be confidered with the male organs of generation, with which it is intimately

connected.
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in 1642), which runs throﬁgh the middle of the gland,

P and is now ufually called duétus pancreaticus Virtfungi.

This canal opens into the inteftinum duodenum, fome-
times by the fame orifice with the biliary dué&, and
fometimes by a diftinct opening. The liquor it dil-
charges being of a mild and infipid nature, ferves to
dilute the alimentary pulp, and to incorporate it more
cafily with the bile.

Sect. VIIL. Of the Liver.

THE liver is a vifcus of confiderable fize, and of a
reddifh colour; convex fuperiorly and anteriorly where
it is placed under the ribs and diaphragm, and of an
unequal furface pofteriorly. It is chiefly fitnated in
the right hypochondrium, and under the falfe ribs;
but it likewife extends into the epigaftric region, where
it borders upon the ftomach. Itis ¢overed by a pro-
dution of the peritonzeum, which ferves to attach it
by three of its reduplications to the falfe ribs. Thefe
reduplications are called /igaments, though very differ-
ent in their texture from what are called by the fame
name in other parts of the body. The umbillical cord,
too, which in the feetus is pervious, gradually becomes
a fimple ligament after birth; and, by pafling to the
liver, ferves likewife to fecure it in its fituation.

At the pofterior part of this organ where the umbil-
lical veflels enter, itis found divided into two lobes.
Of thefe, the largeft is placed in the right hypochon-
drium ; the other, which covers part of the ftomach,
is called the Zirtle lobe. All the veilels which go to
the liver pafs in at the fiffure we have mentioned ; and
the producion of the peritonzeum, which invefts the
liver, was defcribed by Gliffon, an Englifh anatomift,
as accompanying them in their paffage, and furround-
ing them like a glove; hence this production has been
commonly known by the name of capfula of Gliffon :
but it appears to be chiefly a continuation of the cellular
membrane which covers the vena porta ventralis.

The liver was confidered by the ancients as an organ
deftined to prepare and perfect the blood; but later
difcoveries have proved, that this opinion was wrong,
and that the liver is a glandular fubftance formed for
the fecretion of the bile.

The blood is conveyed to the liver by the hepatic
artery and the vena porra. This is contrary to the
mode of circalation in other parts, where veins only
ferve to carry off the redundant blood : but in this vif-
cus the hepatic artery, which is derived from the cz-
liac, is principally deflined for its nourifhment; and the
vena porta, which is formed by the union of the veins
from moft of the abdominal vifcera, furnifhes the blood
from which the bile is chiefly to be feparated ; fo that
thefe two feries of veflels ferve very diftinét purpofes.
The vena porta, as it is ramified through the liver,
performs the office both of a vein and an artery ; for
like the former it returns the blood from the extremi-
ties of arteries, while as the latter it prepares it for
fecretion.

The nerves of the liver are branches of the interco-
ftal and par vagam. ‘The bile, after being feparated

BN W & M Y.

from the mafs of blood, in a manner of which mention
will be made in another place, is conveyed out of this
organ by very minute excretory duéts, called poridi-
liarii ; thefe uniting together like the excretory duéts
in the pancreas, gradually form larger ones, which at
length terminate in a confiderable canal called dzéfus
hepaticus.

Sect. IX. Of the Gall-bladder.

Tre gall-bladder is a little membranous bag, thaped
like a pear, and attached to the pofterior and almoft
inferior part of the great lobe of the liver.

It has two tunics ; of which the exterior one 1s a pro-
duction of the peritonzeam. The interior, orvillons
coat, is fupplied with a mucus that defends it from the
acrimony of the bile. Thefe two coverings are inti-
mately conneéted by means of cellular membrane,
which from its firm gliftening appearance has general-
ly been fpoken of as a mufcular tunic.

The gall-bladder is fupplied with blood-veflels from
the hepatic arteries. Thefe branches are called the
cyftic arteries, and the cyftic veins carry back the
blood.

Its nerves are derived from the fame origin as thofe
of the liver.

The neck of the gall-bladder is continued in the
form of a canal called duéfus cyflicus, which foon unites
with the duus hepaticus we deferibed as the excre-
tory duét of the liver; and forming one common canal,
takes the name of du(tus coledochus communis, through
which both the cyftic and hepatic bile are difcharged
into the duodenum. This canal opens into the inte-
ftine in an oblique direction, firft pafling through the
exterior tunic, and then piercing the other coats after
running between ecach of them a very little way. This
ceconomy ferves two ufeful purpofes ;—to promote the
difcharge of bile and to prevent its return.

The bile may be defined to be a natural liquid foap,
fomewhat untuous and bitrer, and of a yellowith co-
lour, which eafily mixes with water, oil, and vinous
{pirits, and is capable of diffolving refinous fubftances.
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Of the bile.

From fome late experiments made by M Cadet*, it * Mem. de
appears to be formed of an animal oil, combined with ¢ 4ead. des
the alkaline bafe of fea-falt, a falt of the nature of Seicnees:

milk, and a calcareous earth which is flightly ferru-
ginors.

Its definition feems fufficiently to point out the ufes
for which it is intended (c). It blends the alimentary
mafs, by dividing and attenuating it; corrects the too
great difpofition to acefcency, which the aliment ac-
quires in the flomach; and, finally, by its acrimony,
tends to excite the perifialtic motion of the inte-
ftines.

After what has been faid, it will be conceived that
there are two forts of bile; one of which is derived
immediately from the liver through the hepatic dnd,
and the other from the gall-bladder. Tlefe two biles,
however, do not effentially differ from each other.
The hepatic bile indeed is milder, and more liquid than
the cyltic, which is conftantly thicker and yellower;

47 and

¢) The ancients, who were not acquainted with

(¢

cscrementitions and ufelefs fluid.

the real ule of the liver, confidered the bile as an

1767,
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Every body knows the fource of the hepatic bile,
that it is fecreted from the mafs of blood by the liver;
but the origin of the cyftic bile has occafioned no lictle
controverly amongft aratomical writers. There are
fome who contend, that it is feparated in the fubftance
of the liver, from whence it pafles into the gall-bladder
through particular veffels. In deer, and in fome other
quadrupeds, as well as in feveral birds and fithes, there
isan evident communication, by means of particular
vellels, between the liver and the gall-bladder. Bian-
chi, Winflow, and others, have afferted the exiftence
of fuch veffelsin the human fubje&, and named them
hepaticyfiic. dults; but it is cerrain that no fuch duéts
exift.—In obftruétions of the cyftic du&, the gall-
bladder has been foand fhrivelled and empty : fo that
we may confider the gall-bladder as a refervoir of he-
patic bile; and that 1tis an eltablilhed faé, that the
whole of the bile ‘commained in the gall-bladder is de-
tived from the Jiver; that it pafles from the hepatic to
the cyftic du@®, and from that to the gall-bladder.
The difference in the colour, confiftence, and tafte of
the bile, is merely the confequence of ftagnation and
abforption. When the ftomach is diftended with ali-
ment, this refervoir nndergoes a certain degree of com-
preffion, and the bile pafdes out into the inteftinal ca-
nal ; and inthe efforts to vomit, the gall-bladder feems
to ‘be conftantly affe@ted, and at{uch times difcharges
itfelf of its contents. £

Sometimes the bile concretes in the gall-bladder, fo
as to form what are called gal/-flones (p). When
thefe concretions pafs into'the cyftic duét, they fome-
times occafion exquifite pain, by diftending the canal
in their way to the duodenum; and by lodging in the
ductus choledechus communis, and obftructing the
courfe of the 'bile, this fluid will be abforbed, and by
being carried'back into ithe circulation occafion a tem-
porary jaundice.

Secr. X. ‘Of the Spleen.

Twue {pleeniis a foft and fpongy wifeus, ‘of a bluifh
colour, and about five or {ix fingers breadth in length,
and three in width, fitnated in-the left hypochondrium,
between the ftomach and the falfe ribs. That fide of
it which is placed on the fide of the ribs is convex ; and
the other, which is turned toward the ftomach, is
concave.

The fplenic artery, which is‘a'branch from the ezli-
ac, fupplics this vifcus with blood, and avein'of the'fame
name carries ittback into the vena porta.

Its nerves are derived from aparticular plexus called
the /plenic, which is formed by branches of the.inter-
coftal nerve, and by the cighth pair, or par vagum.

The ancients, who fuppofed two forts of bile, confi-
dered the {pleenasthereccptacle of what they called atra

bilis. Havers, who wrote profefledly on the bones,
determined its ufe to be that of fecreting the fynovia;
and the late Mr Hewfon imagined, thatitconenered
with the thymas and lymphatic glands of the body -in
forming the red globules of the blood. All -thefe opi-
nions dcem to be equally fanciful. The want of an
excretory duét has occafioned the real ufe of this vifeus
to be f{till doubtful. Perhaps the blood undergoes
fome change in i, which may aflift in the preparation
of the bile. This is the opinion of the gencrality of
modern phyfiologifis ; and the great quantity of bloed
with which it is fupplied, together with the courfe of
its veins into the vena portae, feem to render this ne-
tion probable.

Sect. X1 Of #he Glandule Reunales, Kidaeys,
and Urcters.

Tre glandule renales, which were by the ancients
fuppofed to fecrete the atra bilis, and by them named
capfile atrabilares, are two flat bodiesof an irregular
figure, one on -each fide between the kidney and the
aorta. §

In the feetus they are as large -as the kidneys: but
they -do not increafe afterwards in ;proportion to thofe
parts; and in adalts and.eld ;people they are generally
found fhrivelled, and much wafted. They have their
arterics and veins. Their arteries -ufually arife from
the {plenic or the emalgent, and fometimes from the
aorta; and-their weins go to the meighbouring veins,
or to the vena cava. Their nerves are branches of
the intercoftal.

The ufe of thefle partsis not yet perfedtly known.
In the feetus the feerction of urine muft be in a very
{mall quantity, and a part-of the blood may perhaps
then pafs through -thefe channels, which in the adult
is.carriedito the kidneys to fupply the matteriof usine.

The kidneys are two in number, {ituated-one on the
right.and the other on the left fide in the lumbar re-
gion, between the lalt falfe rib and -the os ilium, by
the fides of the vertebrae. Each kidney in its figure
refembles a fortof bean, which from its thape is called
kidney-bean. The concave part of -each kidney is
tarned towards the aorta and wvena cava afcendens.
They are furrounded by a good deal of fat, and receive
a coat from the peritonceum ; and when this isremoved,
a 'very fine-membrane is found invefting their {ubftance
and the veflels which ramify through them,

Each kidney has a confiderable artery and ‘vein,
which are called the emulgent. Theartery is-a branch
from the aorta, and the vein pafles into the vena cava.
Theirmerves, which every where accompany the blood-
velfels, -arife from a confiderable plexus, which is-de-
rived ‘from the intercoftal.

In each kidney, which in the adult is of a pretty
firm texture, there are three fubftances to be diftin-
guithed ((£). The outer part is glandular or cortical,

beyond

(p) Thefe concretions fometimes remain in the gall-bladder without canfing any uneafinefs. Dr Heberden
relates, that a gall-ftone weéighing two drams was found in the gall-bladder of the late Lord Bath, though le
had never complained of the jaundice, nor of any diforder which he could auribute to that caufe. /ifed.

Tranf. Vol. ii.

(r) The kidneys in the feetys are diftin@ly Jobulated'; ‘but in-the-adolt shey-become perfe@ly firm, fmooth :

and regular.

Oithe
men.
N eind
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Of the beyond this is the vafcular or tubular fubftance, and is diftended in a certain degree, it excites in us a cer- Ofthe

Abdomen. the inner part is papillary or membranous. tain fenfation, which brings on as it were a voluntary Abdomen.
It is in the cortical part of the kidney that the fe- :

cretion is carried on ; the urine being here received
from the minnte extremities of the capillary arterics,
is conveyed out of this cortical fubftance by au infinite
number of very fmall cylindrical canals or excretory
veflels, which conftitute the tubular part. Thele
tubes, as they approach the inner fubftance of the kid-
ney, gradually unite together; and thus forming lar-
ger canals, at length terminate in ten or twelve little
protuberances called papi/le, the orifices of which may:
be feen without the affiftance of glaffes. Thefe pa-
pillae open into a fimall cavity or refervoir called the
pelvis of the kidney, and formed by a diftin@ membra-
nous bag which embraces the papillee.  From this pel-
vis the urine is conveyed through a membranous canal
which paffes out from the hollow fide of the kidney, a
little below the blood veflels, and is called #rezer.

contradion of the bladder to promote its difcharge.—
But this contraction is not cffected by the mufcalar
fibres of thebladderalone: for all theabdominal mufcles
contract in obedience to our will, and prefs downwards
all thie vifcera of tlie lower belly ; and thefe powers be-
mg united, at length overcome the refiftance of the
fibres furrounding the neck of the bladder, which di-
Tates and affords a paflage to the urine through the
uretlira.

Fhe frequency of this evacuation depends on the
quantity of urine fecreted ; on the degree of acrimony
it poflefles; on the fize of the bladder, and on its de-
gree of fenfibiliiy.

The urine varies much in its colour and contents.
Thefe varicties depend, on age, fex, climate, diet, and
other circumftances. In infants it is generally a clear

101 watery fluid, without finell or tafte. Aswe advance in
Uteters. The ureters are each about as large as a commonr life, it acquires more colour and fmell, and becomes
writing-pen.. They are fomewhat curved in their more impregnated with falts. In old people it becomes
courfe from thekidneys, like the letter /; and at length'  ftill more acrid and fetid.
terminate in the pofterior and almoft inferior part of In a healthy fate it is nearly of a flraw colour.—
the bladder, at fome diftance from each other. They After being kept for fome time, it depofites a tarta-
pals into the bladder in the fame manner as the duétus  rous matter, which is found to be compofed chiefly of
choledochus communis paffes into' the inteftinum duo- earth and falt, and feon incrufls the fides of the vefiel
denum, not by a diret paffage, but by an oblique in which it is contained. While this feparation is ta-
courfe between the two coats ; fo that the difcharge king place, appearances like minute fibres or threads
of urine into the bladder is promoted, whilft its return  of a whitifh colour, may be feen in the middle of the
is prevented. Nor does this mode of ftra¢ture prevent urine, and an oily fcum obferved floating on its furface.
the paffage of flnids only from the bladder into the So that the moft common appearances of the urine
ureters, but likewife air :—for air thrown into the are fufficient to afcertain that it is a watery fub-
bladder inflates it, and it continues to be diftended if ftance, impregnated with earthy, faline, and oily par-
a ligature is paffed round its neck ; which feems to ticles.
prove fufficiently that it cannot pafs into the ureters. The urine is not always voided of the fame colour
and confiftence; for thefe are found to depend on the
Sect. XII. Of the Urinary Bladder. proportion of irs watery part to that of its other con-
ftirnent principles.—Its colour and degree of fluidity
102 Tae urinary bladder is a membranons and mufcular feem to depend on the quantity of faline and inflam-
bag of an oblong roundifh fhape, fituated in the pelvis, mable particles contained in it : fo that an increa-
between the os pubis and inteftinum retum in men, fed proportion of thofe parts will conftantly give the
and between the os pubis and uterus in women. Its urine a higher colour, and add to the quantity of fedi-
upper and wideft part is ufually called the bottomz, its  ment.
narrow part the zcck of the bladder; the former only The variety in the appearance of the urine, depends
is covered by the peritonaseum. on the nature and quantity of folid and fluid aliment
The bladder is formed of three coats, connefted to- we take in ; and it is likewife occafioned by the diffe-
gether by means of cellular membrane. The external rent flate of the urinary veflels, by which we mean the
or peritonzal, is only a partial one, covering the up- channels throngh which it is feparated from the blood,
per and back part of the bladder. The middle, or muf- and conveyed through the pelvis into the ureters. The
cular coat, is compofed of irritable, and of courfe muf- caufes of calculous concretionsin the urinary paffages,
cular fibres, which are moft collected around the neck are to be looked for in the natural conftitution of the
of the bladder, but not fo as to form a diftin& mufcle, body, mode of life, &c.
or fphin&er, as the generality of anatomifts have hi- : It ha_\{mg been obferved, that after drinking any
therto fappofed. light wine or Spa water, it very foon paffed off by
The inner coat, thongh much fmoother, has been urine, it has been fuppofed by fome, that the urine is
2id to refemble the villous tunic of the inteftines, and not altogether conveyed to the bladder by the ordinary
like that is provided with a mncus, which defends it courfe of circulation, but that there muft certainly ex-
againft the acrimony of the urine. it fome other fhorter means of communication, per-
of :1?3 It will be eafily conceived from what has been fa.id, haps by certain wveflels between the ftomach and the
urim’:- that the kidneys are two glandular bodies, thro’ which bladder, or by a retrograde motion in the lymphatics.

2 faline and excrementitious fluid called #rize is con-
frantly filtering from the mafs of blood. }
While only a fmall quantity of urine is colle&ed in
the bladder, it excites no kind of uneafinefs; but when
a greater quantity is accumulated, fo that the bladder

But it is certain, that if we open the belly of a dog,
prefs out the urine from the bladder, pafs a ligature
round the emulgent arteries, and then few up the ab-
domen, and give him cven the moft diuretic liquor to
drink, the ftomach and other channels will be diftend-
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ed with it, but nota drop of urine will be found to

Abdomen. have pafled into the bladder ; or the fame thing hap-
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pens when a ligature is thrown round the two ureters.
This experiment then feems to be a fufficient proof,
that all the urine we evacuate, is conveyed to the kid-
neys through the emulgent arteries, in the manner we
have defcribed.—It is true, that wine and other liquors
promote a fpeedy evacoation of urine : but the dif-
charge feems to be merely the effe@ of the ftimulus
they occafion ; by which the bladder and urinary parts
are folicited to a more copious difcharge of the urine,
which was before in the body, and not immediately of
that which was laft drank; and this increafed dif-
charge, if the fupply is kept up, will continue : nor
will this appear wonderful, if we confider the great
capacity of the veffels that go to the kidneys; the con-
ftant fupply of frefh blood that is eflential to health ;
and the rapidity with which it is inceffantly circulated
throagh the heart to all parts of the body.

Sect. XIII. Of Digeflion.

WE are now proceeding to fpeak of digeffion, which
feems to be introduced in this place with propriety,
after a defcription of the abdominal vifcera, the greater
part of which contribute to this fun&ion. By dige-
o is to be underftood, the changes the aliment un-
dergoes for the formation of chyle :—thefe changes
are effeted in the mouth, ftomach, and fmall in-
teftines.

The mouth, of which every body has a gencral
knowledge, is the cavity between the two jaws, formed
anteriorly and laterally by the lips, teeth, and cheeks,
and terminating pofteriorly in the throat.

The lips and cheeks are made up of fat and mufcles,
covered by the cuticle, which is continued over the
whole inner furface of the mouth, like a fine and deli-
cate membrane.—Befide this membrane, the infide of
the mouth is furniflied with a fpongy and very valcular
{ubftance called the gwms, by means of which the
teeth are fecured in their fockets. A fimilar fobftance
covers the roof of the mouth, and forms what is called
the velum pendulum palati, which is fixed to the ex-
tremity -of the arch formed by the offa maxillaria and
offa palati, and terminates in a foft, fmall, *and coni-
cal body, named wwula ; which appears, as it were,
fufpended from the middle of the arch over the bafis of
the tongue.

The velum pendulum palati performs the office of a
valve between the cavity of the mouth and the pha-
rynx, being moved by feveral mufcles ().

The tongue is compofed of feveral mufcles (6 ) which
enable it to perform a variety of motions for the arti-
culation of the voice ; for the purpofes of maftication ;
and for conveying the aliment into the pharynx. Its
vpper partis covered with papillee, which conftitute
the organ of tafte, and are eafily to be diftinguifhed ;
it is covered by the fame membrane that lines the in-

fide of the mouth, and which makes at its inferior
part towards its bafis a reduplication ;a]lcd Jranum.

Pofteriorly, under the velum pﬂllﬂtl,. and at thg b‘flﬁs
of the tongue, is the pharynx : which is the beginning
of the cefophagus, firetched out every way, fo as to re-
femble the top of a funnel, through which the aliment
pafles into the ftomach. :

The mouth has a communication with the noftrils at
its pofterior and upper part; with the ears, by the Eu-
ftachian tubes ; with the lungs, by means of the la-
rynx; and with the ftomach, by means of the cefo-
phagus. | 4

The pharynx is conftantly moiftened by a fluid, fe-
creted by two confiderable glandscalled the fon/i/s, one
on cach fide of the velum palati. Thefe glands, from
their fuppofed refemblance to almonds, have likewife
been called amygdalus.

"The mouth 1s moiftened by a confiderable quantity
of {aliva. This fluid is derived from the parotid glands ;
a name which by its etymology points out their fitna-
tion to be ncar the ears. They are two in number, one
on each fide under theosmalee : and they arcof thecon-
glomerate kind ; being formed of many fmaller glands,
each of which fends out a very fmall excretory duct,
which unites with the reft, to form one common chan-
nel, that runs over the cheek, and piercing the bucci-
nator mufcle, opens into the mouth on each fide, by
an orifice into which a briftle may be eafily introduced.
—Befides thefe, the maxillary glands, which are placed
near the inner furface of the angle of the lower jaw on
each fide ; the fublingual glands, which are fitnated
at the root of the tongue ; the glands of the pa-
late, which are feated in the velum palati; and thofe
of the cheeks, lips, &c. together with many other lefs
confiderable ones,—pour the faliva into the mouth
through their feveral excretory duéts. :

The faliva, like all the other humours of the body,
is found to be different in different people : but in ge-
neral, it is a limpid and infipid fluid, without fmell in
healthy fubje&s; and thefe properties would {feem to
prove that it contains very few faline or inflammable
particles.

The ufes of the faliva feem to be to moiften and
lubricate the mouth, and to affift in reducing the ali-
ment into a foft pulp before it is conveyed into the fto-
mach.

The variety of fun&ions which are conftantly per-
formed by the living body, muft neceffarily occafion a
continual wafte and diffipation of its feveral parts. A
great quantity is every day thrown off by the infen-
fible perfpiration and other difcharges ; and were not
thefe lofles conftantly recruited by a frefh fupply of
chyle, the body would foon effe its own diffolution.
But nature has very wifely favoured us with organs fit-
ted to produce fuch a fupply ; and has at the fame time
endued us with the {enfations of hunger and thirft, that
our attention may not be diverted from the neceflary
bufinefs of nutrition. The fenfation of hunger is uni-

verfally

(¥) Thefe are the circumflexus palati, levator palati mollis, palato-pharyngzeus conftrictor ifthmi faucium

and azygos uvalee. See page 708.

(c) Thefe are, the genio-glollus, hyo-gloflus, lingualis, and ftylo-gloflus. See page 708.
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verfally known ; but it would perhaps be difficult to
deferibe it perfectly in words. It may, however, be
defined to be a certain uncafy fenfation in the ftomach,
which induces us to wifh for folid food ; and which
Likewife ferves to point out the proper quantity, and
time for taking it. In defcribing the ftomach, men-
tion was made of the gaftric juice, as every where lu-
bricating its inner coat. This humour mixes itfelf
with the aliment in the ftomach, and helps to prepare
it for its paffage into the inteftines; but when the fto-
mach is perfectly empty, this fame fluid irritates the
coats of the ftomach itfelf, and produces the fenfation
of hunger.

A certain proportion of liquid aliment is required
to affift in the procefs of digeltion, and to afford that
moifture to the body, of which there is fuch a conftant
diflipation.—Thirft induces us to take this neceflary
fupply of drink; and the feat of this fenfation is in the
tongue, fances, and cefophagus, which from their
great fenfibility are required to be kept moift: for
though the fauces are naturally moiftened by the mu-
cus and falival juices; yet the blood, when deprived of
its watery part or rendered acrimonious by any natural
caufes, never fails particalarly to affe@ thefe parts, and
the whole alimentary canal, and to occafion thirft.—
This is the common effeét of fevers and of hard labour,
by both which too much of the watery part of the blood
is diffipated.

It has been obferved, that the aliment undergoes
fome preparation in the mouth before it pafles into the
ftomach ; and this preparation is the effe&t of maftica-
tion. In treating of the upper and lower jaws, men-
tion was made of the number and arrangement of the
teeth. The upper jaw was defcribed as being immove-
able ; but the lower jaw was {poken of as being ca-
pable of elevation and depreflion, and of a grinding
motion. The aliment, when firft carried into the
mouth, is prefled between the tecth of the two jaws
by a very ftrong and frequent motion of the lower
jaw ; and the tongue and the cheeks affifting in this
procefs, continue to replace the food berween the
teeth till it is perfeétly divided, and reduced to the
confiftence of pulp. The incifores and canini divide
it firft inte fmaller picces, burtitis between the fur-
faces of the dentes molares by the grinding motion of
the jaw that the maftication is completed.

During this procefs, the falival glands being gently
comprefled by the contraftion of the mufcles that
move the lower jaw, pour oat their faliva : this helps
to divide and break down the food, which at length
becomes a kind of pulp, and is then carried over th.c
bafis of the tongue into the fances. But to effelt this
paffage into the cefophagus, it is neceflary that theother
openings which were mentioned as having a commu-
nication with the mouth as well as the pharynx, fhould
be clofed ; that none of the aliment, whether folid or
liquid, may pafs into them, whilft the pharynx alone is
dilated to receive it :—And fuch a difpofition actually
takes place in a manner we will endeavour to defcribe.

The trachea arteria, or windpipe, through which
the air is conveyed to the lungs, is placed before the
cefophagas—in the act of fwallowing ; therefore, if
the /arynx (for fo the upper part ot the n':}chca‘ 1s.ca!1-
¢d) is not clofed, the aliment will pafs into it in its
way to the cefophagus. But this. is preventcd by a
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fmall and very elaflic cartilage, called cpighostis, which

is attached only tothe fore-part of the larynx;
the food in its paflage to the cefophagus prefles down
this cartilage, which then covers the glottis or opening
of the larynx ; and at the fame time the velum palati
being capable of fome degree of motion, is drawn
backwards by its mufcles, and clofes the openings in-
to the nofe and the Euftachian tubes.—This, however,
is not all. 'The larynx, which being compofed of car-
tilaginous rings, caunot fail in its ordinary ftate to
comprefs the membranous canal of the cefophagus, is
in the alt of deglatition carried forwards and npvards
by mufcles deftined for that purpofe ; and confequent-
ly drawing the fore-part of the pharynx with it, that
opening is fully dilated. When the aliment has reach-
ed the pharynx, its defcent is promoted by its own
proper weight, and by the mufcular fibres of the cefo-
phagus, which continue to contra& from above down-
wards, until the alimenthas reached the ftomach. That
thefe fibres have no inconfiderable fhare in deglatition,
any perfon may experience, by {wallowing with his
head downwards, when the defcent of the aliment can-
not poflibly be effe¢ted by its weight.

It is neceffary that the noftrils and the lungs fhould
communicate with the mouth, for the purpofesof fpeech
and refpiration : but if the moft minute part of our
food happens to be introduced into the trachea, it ne-
ver fails to produce a violent cough, and fometimes the
moft alarming fymptoms. This is liable to happen
when we laugh or fpeak in the a@ of deglutition :
the food is then faid to have paffed the wrong way.
And indeed this is not improperly exprefled : for
death would foon follow, if the quantity of aliment
introduced into the trachea fhould be fufficient to ob-
ftruct the refpiration only during a very fhort time ; or
if the irritating particles of food fhould not foon be
thrown up again by means of the congh, which in thefe
cafes very feafonably increafes in proportion to the de-
gree of irritation.

If the velum palati did not clofe the paffage to the
noftrils, deglutition would be performed with difficulty,
and perhaps not at all ; for the aliment would return
through the nofe, as is fometimes the cafe in drinking.
Children, from a deficiency in this velum palati, have
been feen to die a few hours after birth ; and they who
from difeafc or any other caufes have not this part per-
fect, fwallow with difficulty.

The aliment, after having been fufficiently divided
by the action of the teeth, and attenuated by the fali-
va, is received into the ftomach, where it is deftined
to undergo a more confiderable change.

The properties of the aliment not being much.alter-
ed at its firft entrance into the ftomach, and before it
is thoroughly blended with the gaftric juice, is capable
of irritating the inner coat of the ftomach to a certain
degree, and occafions a contraction of its two orifices.
—In this membranous bag, furrounded by the abdo-
minal vifcera, and with a certain degree of natural
heat, the aliment undergoes a conftant agitation by

reans of the abdominal mufcles and of the diaphragm,

and likewife by a certain contra@jon or expanfion of
the mufeular fibres of the flomach itfelf. By this mo-
tion, every part of the food is expofed to the a&ion of
the gaftric juice, which gradually divides and attenuates
it, and prepares it for its paffage into the inteflines.
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Some obfervations lately publifhed by Mr Hun-
ter in the Philofophical Franfaétions, tend to throw
confiderablelighton the principles of digeftion. There
are few dead bodies in which the ftomach, at its great
end, is not found to be in fome degree digefted (n).
Animals, or parts of animals, poffeffed of the living
prinaiple, when taken into the ffomach, are motin the
Teaft atfedted by the a&ion of thar vifcas; but the mo-
ment they lofe the living principle, they become fub-
Ject to its digeftive powers. This {feems to be the cafe
with the ftomach, which is enabled to refift the aion
of its juices in the living body : but when deprived of
the living principle, it is then nolongerable torefift the
powers of that menftruum, which it had itfelf formed
for the digeftion of its contents ; the procefs of dige~
fion appearing to be continued after death. This is
confirmed by wlat happens in the ftomachs of fifhes :
They frequently fwallow, withour maftication, fith
which are larger than the digefting parts of their fto-
mach can contain ; and in fuch cafes, that part which
is taken into the ftomach is more or lefs diffolved, while
thar part which remains in the cefophagus is perfeétly
found ; and here, as well as in the human body, the
digefting part of the ftomach is often reduced to the
fame ftate as the digefted part of the food. Thefe ap-
pearances tend to prove, that digeftion is not effected
by a mechanical power, by contracions of the fto-
mach, or by heat; but by a fluid fecreted in the coats
of the ftomach, which is pourcd into its cavity, and
there animalizes the food, or affimilates it to the na-
ture of blood.

From fome late experiments by M. Sage,* it ap-
pears, that inflammable air has the property of deftroy-
ing and diffolving the animal texture : And as we fwal-
low with the fubftances which ferve us for food a great
" quantity of atmofpherical air, M. Sage thinks it pof-

fible, that dephlogifticated, which is its principle, may
be converted in the ftomach into inflammable air, or
may modify into inflammable air a portion of the oily
fubftance which is the principle of aliments. In
this cafe, would not the inflammable air (he atks),
by diffolving our food, facilitate its converfion into
chyle ?

Bethisas it may, the food, after having remained one,
two, or three hours in the ftomach, is converted into a
greyifh pulp, which is ufually called c/ymus, a word of
Greek etymology,fignifying juice,and fome few milky or
chylous particles begin to appear.—But the term of its
refidence in this bag is proportioned to the nature of the
aliment, and to the ftate of the ftomach and its juices.
The thinner and more perfecly digefted parts of the
food pafs by a litde at a time into the duodenum,
through the pylorus, the fibres of which relax to af-
ford it a paflage ; and the grofler and lefs digefted par-

ticles remain in the flomach, till they acquire a fuffi-
ciene fluidity to pafs into the inteftines, where the na-
ture of the chymus is perfeétly changed. The bile and
pancreatic juice which flow into the duodenum, and
the mucus, which is every where diftilled from the fur-
face of the inteftines, mix themfelves with the alimen-
tary pulp, which they ftill farther attenuate and diffolve,
and into which they feem to infufe new properties.

Two matters very different from each other in their
nature and deftination, are the refult of this.combina-
tion.—One of thefe, which is compofed of the liquid
parts of the aliment, and of fome of its more folid par-
ticles, extremely divided and mixed with the juices we
have defcribed, conflitutes a very mild, fweet, and
whitifh fluid, refembling milk, and diftinguifhed by the
name of chyle. ‘This thnid is abforbed by the lacteal
veins, which convey it into tlie circalation, where, by
being aflimilated into the nature of blood, it affords thar
fupply of nutrition, which the continual wafte of the
body is found to require.—The other, is the remains
of the alimentary mafs deprived of all its nutritous
particles, and containing only fuch parts as were rejec-
ted by the abforbing mouths of the lacteals. This
groffer part, called the feces, pafles on through the
courfe of the inteftines, to be woided at the anus, as
will be explained hereafter; for this procefs in the ce-
conomy cannot be well underftood till the motion of
refpiration has been explained. But the firu@ure of
the inteftines is a fubje® which nay be properly de-
feribed in this place, and deferves to be attended: to.

It has been already obferved, that the inteftinal ca-
nal is five or fix times as long as the body, and that it
forms many circamvolutions in the cavity of the abdo-
men, which it traverfes from the right to tlre left, and
again from the left to the right; in one place defcend-
ing, and in another extending itfelf upwards. It was
noticed likewife, that the inner coat of the intéftines,
by being more capacious than their exterior tunics,
formed a mnuliitude of plaits placed at a certain dif
tance from cach other, and called valvule conniventes.
Now this difpofition will be found to afford a farther
proof of that divine wifdom, which the anatomift and
phyfiologift cannot fail to difcover in all their purfuits.
—~For if the inteftinal canal was much fhorter than it
naturally is ; if inftead of the prefent circumvolutions
it paffed in a dire& courfe from the ftomach ; and if
its inner furface was fmooth and deftitute of valves ;
the aliment would confequently pafs with great rapidity
to the anus, and fufficient time would be wanting to
aflimilate the chyle, and for the neceffary abforption
of it into the lalteals: fo that the body would be de-
prived of the fupply of nutrition, which is fo effential
to life and health ; but the length and circumvolutions
of the inteftines, the inequality of their internal fur-

faeey
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(n) The Abbé Spallanzani, who has lately written upon digeftion, finds, from a variety of experiments,
made upon quadrupeds, birds, and fifhes, that digeftion yoes on for fome time after death, though far lefs con-
fiderable than in living animals ; but heat is neceflary in many animals, or at lealt promotes it in a much great-

er degrec.

He found alfo, that when the ftomach was cat out of the body, it had fomewhat of the power of

digeftion, though this was trifling when compared with that which took place when the ftomach was left in the

body.

In not one of the animals was the great curvatare of the ftomach diffolved, or much eroded after death.

There was often a little erofion, efpecially in different fifhes; in which, when he had cleared the ftomach of
its contents, the internal coat was wanting. In other animals there was only a flight excoriation; and the in-
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Of the face, and the courfeof the aliment through them, all fually is in the human fubjed, where it is noc comn- Ofthe |

ﬂldf\,“’fi concur to perfect the feparation of the chyle from the monly found large enough to merit.the name of #z¢2p- Abd"’“‘j{.
fzeces, and to afford the neceflary nourifhment to the ftacalum. e
body. ¥ 4 Opportunities of obferving the lacteals in the human |

fubject do not often occur ; but they may be eafily de- |
Secr. XIV. Of ihe Courfe of the Chyle, and of monftrated in o dog or any other gnadruped that is

2he Lymphatic Sy [lems. killed two or three hours after feeding upon milk, for ,
: then they appear filled with white chyle. |
105. - /AN infinite number of very minute veflels,called the But thefe /acfeals which we have defcribed, as pai-

lacfeal veins, arife like net-work from the inner furface fing from the inteitines through the mefentery to the ]
wof the inteftines, .(but principally from the jejunum and  thoracic du&, compofe enly a part of.a fyftem of vel- ]
ilium), which are diftended to .imbibe the nurritious fels which perform the aftice of b/orption, and which It
#laidior chyle. Thefe veflels, which were difcovered by conftitate, with their common trunk.the-thoracic du§, i
Afellius in 1622 «(1;), :pafs obliquely through the coats and the conglobate glands that are difperfed through i
wof the inteftine, and running along themefentery, vnite the body, what may be ftyled the lympbatic [3flem. So i
:as they advance, and form larger.branches, all of which .that what is faid of the flru&ture of one of thefe feries ‘
pafs through the mefenteric cor conglobate glands, -of veflels may very properly be applied to that .of the L‘
which are very numerous in -the human fubje¢t. As -other. s I
they run between the inteftinesand thefe glands, they The lymphatic veins (k) are minute ;pellucid tubes, Lan:;ha |
are ftyled wene Jattew primis generis: butafier leaving which, like the lacteals, direé their courfe towards the yigels, | i
thele glands, they arc found tobelefs numerous, and .centre of the body, where they pour-a.colourlefs fluid i
ibeing increafed in dize,-ave thencalled wene lacfor f¢- into the thoracic .du@. The lymphatics from all the
wundi generis, which \go to depofite their contents in lower parts of the body gradoally unite as they ‘ap- i
sthe thorasic dué¥, throngh which the chyle is conveyed proach this du, into which they enter by .threc.or I
anto the bload. i tour very large trunks, that feem to form the lower i

This thoracic duct begins-about the lower part of the extremity of this canal, orrecepracufum chyli, xwhich
firft vertebra lamborum, from whence it patles up by .may be confidered as the great trank of the lymphatic 1
:the fide of the aorta, beuween that and the vena azy- fyltem. The laGeals open into it near the fame place;
sgos, clofe to the vertebrz, being covered by the plenra. and the lymphatics, froma large fhare .of the upper
Somerimes it is found divided into -two branches; but parts of the body, pour their lymph into different parts (i
.they ufaally unite again .into one canal, which opens of this dué as it runs upwards, to terminate in the left |
into the left fubclavian vein, afier having run a little fubclavian vein. The lymphatics frem the right fide i
way in an oblique courfe between its coats. The fub- of the neck, thorax, and right arm, .&c. terminate in y
clavian vein communicates with the vena cava, which -the right fubclavian vein. |
palles to the right auricle of the heart. As the lymphatics commonly lie clofe to the large
The lower part of this duct being ufually larger than blood-vellels, a ligature pailed round the.crural artery
any other part of it, has been named receptacuium chy- in a living animal, by incloding the lymphatics, will
* Howfon's i o ‘Pecgauct’s receptacle, in honour of the anatomift ~occafion a diftenfion of thefe veflels below the ligature, ‘
Exp. Ing. who firlt difcovered it in 1651. In fqm_c quadrupcd?, fo as 1o demonftrate th§m with eafe; and a hgature 4

Part1. -inturtle and in fith, this enlargement * is morc confi- palfed round the thoracic duét, inftantly after killing
derable in proportion to the fize of the da&, thanit u- an animal, will, by ftopping the courfe of its contents ‘
into :

jury in all of them was at the inferjor part, of great curvature. The coats of the ftomach fuﬁ?:r lcf§ after death
‘than fiefh, or part of the ffomach of fimilir animals put into it: Theanthor-afligns as a reafon for this, that thefe
bodies are invefted on all fides by the gaitric fluid, whereas it only atts on the internal furface of the ftomach.
(1) We are informed by Galen, that the latteals had lzcen .fccn in kids l3y Erafiftratus, who confidered them
‘as arteries carrying a milky fluid : but from the remote time in which he lived, they do not feem to ‘have been
‘noticed till ‘they were difcovered in a living dog by Afellius, who denominated thcm. laéteals, and confidered
-them as ferving to convey the chyle from the inteftines to the liver ; for before the difcovery of the theracic
‘duét, the ufe of the liver was univerfally fuppofed ro be that of couverting [hcv'chylc into -blood. . But the dif-
covery of the thoracic du& by Pecquet, not .long aﬂe'r, corrc&cd rh.xs error. ‘P_chue[ very candl_dl}' ~confqﬂ‘es,
shat this difcovery accidentally arofe from lllS'Ol?fchlllg 5l wh.xtc fluid, mixed with the blood, flowing out of the
vena cava, after he had cut off the heart of a living dog; which he fufpected to be chyle, and afrerwards traced
to its fource from the thoracic du& : This du¢t had been feen near an hundred years before in a horfe by
Euftachins, who fpcaks of itas a vein of a particular firaCtare, but without knowing any thing of its termi- |

tac

nation or ufe. i . .
k) The arteries in their courfe through the body becoming gradually too minute to admit the red globules

of the blood, have then been ftyled capi'/ary or lymphatic arteries. The veffels which' are here déferibed as
conftitnting the lymphatic {yftem, were at firft fuppofed to be continued from thofe arteries, and to convey hack
the lymph, either into the red veins or the_ tho.racxc duét ; thc'ofﬁc? of ab(m’ptzon havmg bcen. attributed to the
red veins.  But we know that the lymphatic neins are not continuations of 1?_1@ lymphatic arteries, but that they
conflitute the abforbent [yflerr.  There ave'till, however, fome very refpeétable names among the anatomifls of
the prefent age, who contend, that the red veins a& llkc'mft- as abforhents :—but it feems to have been clearly
proved, that the red veins do abforb nowhere but in the cavernous cells of the penis, the erection of which is
occalioned by a ditten(ion of thofe cells with arrerial blood. ‘
.
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: Ofthe into the fubclavian vein, diftend not only the la&cals,
{ Abdomen. [yt alfo the lymphatics in the abdomen and lower ex-
1 tremities, with their natural fluids ().

The coats of thefe vellels are too thin to be fepara-
ted from cach other; but the mercury they are capable
of fultaining, proves them to be very ftrong ; and their
great power of contraction, after undergoing confider-

B 5.2, ablediftenfion, together with the irritability with which
Ty Baron ﬂallcr found them to be endued *, feems to
img Ex. render it probable, that, like the blood-veflels, they
95, 298. have a mufcular coar.
{ The lymphatics are nourifhed after the fame manner
as all the other parts of the body. For even the moft
minute of thefe veflels are probably fupplied with ftill
more minute arteries and veins. This {feems to be pro-
ved by the inflammation of which they are fufceptible ;
and the painful {fwellings which fometimes take place
in lymphatic veflels, prove that they have nerves as
well as blood-veflels.

Both the lalteals, lymphatics, and thoracic dud,
are furnithed with valves, which are much more com-
mon in thefe veffels than in the red veins. Thefe
valves are ufually in pairs, and ferve to promote the
courfe of the chyle and lymph towards the thoracic
dud, and ro prevent its return. Mention has been
made of the glands, through which the lacteals pafs
in their courfe through the mefentery ; anditis to be
obferved, that the lymphatics pafs through fimilar
glands in their way to the thoracic du¢t. Thefe glands
are all of a conglobate kind, but the changes which
the chyle and lymph undergo in their paflage through
them, have not yet been afcertained.

The lymphatic veffels begin from furfaces and cavities
in all parts of the bodies as abforbents. Thisis a falt
now univerfally allowed ; but how the fluids they ab-
forb are poured into thofe cavities, is a fubject of con-
troverfy. The contents of the abdomen, for inftance,
were defcribed as being conftantly moiftened by a very
thin watery fluid. The fame thing takes place in the
pericardium, pleura, and all the other cavities of the
body, and this watery fluid is the /ymph. But whe-
ther it is exhaled into thofe cavities through the minute
ends of arteries, or tranfuded through their coats, are
the points in difpute. We cannot here be permiited
to relate the many ingenious arguments that have been
advanced in favour of each of thefe opinions ; nor is it
perhaps of confequence to our prefent purpofe to enter
into the difpute. It will be fufficient if the reader can
form an idea of what the lymph is, and of the manner
in which it is abforbed.

The fymph, from its tranfparency and want of co-
lour, would feem to be nothing but water ; and hence
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the firft difcoverets of thefe veflels ftiled them duéfus
aguofi: but experiments prove, that the lymph of an
healthy animal coagulates by being expofed to the air,
ora certain degree of heat, and likewife by being fuf-
fered to reft ; feeming to agree in this property with
that part of the blood called the coagulable lymph.—
This property of the lymph leads to determine its ufe,
in moiftening and lubricating the feveral cavities of the
body in which it is found ; and for which, by its gela-
tinous principle, it feems to be much better calculated
than a pure and watery fluid would be, for fuch it has
been fuppofed to be by fome anatomifts.

The mouths of the lymphatics and latteals, by a&ing
as capillary tubes, feem to abforb the /ymph and chyle
fomewhat in the fame manner as a capillary tube of
glafs, when put into a bafon of water, is enabled to
attralt the water into it to a certain height ; but it is
probable that they likewife pofiefs a living power,
which affifts in performing this office. In the human
body the Jymph, or the chyle, is probably conveyed up-
on this principle as far as the firft pair of valves,
which feem to be placed not far from the orifice of the
abforbing veflel, whether /ymphatic or laéteal ; and the
fluid will then be propelled forwards, by a continuation
of the abforption at the orifice. But this does not
feem to be the only inducement to its progrefs towards
the thoracic duct ; thefe veflels have probably a muf-
cular coat, which may ferve to prefs the flnid forwards
from one pair of valves to another ; and as rhe large
lymphatic veflels and the thoracic dut are placed clofe
to the large arteries, which have a confiderable pulfa-
tion, it is reafonable to fuppofe, that they derive fome
advantages from this {itvation.

Sect. XV. Of the Generative Organs ; of Con-
ception, &c.

§ 1. The Male Organs.

Tre male organs of generation have been ufually
divided into the parts which ferve to prepare the femen
from the blood, and thofe which are diflended (o con-
vey itinto the womb. But it feems to be more proper
to diftinguifh them into the preparing, the containing,
and the expell/ing parts, which are the different offices
of the #¢fles, the veficule feminales, and the peuis ; and
this is the order in which we propofe to defcribe
them.

The teftes are two glandular bodies, ferving to fe-
crete the femen from the blood. They are originally
formed and lodged within the cavity of the abdomen ;
and it is not till after the child is born, or very near
that time, that they begin to pafs into the groin, and
from thence into the ferotum (M), By this difpofition

they

(r) In the dead body they may be eafily domonftrated by opening the artery ramifying through any vifcus,

as in the fpleen, for inftance, and then throwing in air ; by which the lymphatics will be diftended.

One of

them may then be punctured, and mercury introduced into it through a blow-pipe.
() It fometimes happens in diffecting ruptures, that the inteftine is found in the fame fac, and in contact

with the teftis.

This appearance was at firft attributed to afuppofed laceration of the peritonzeum ; but later

obfervations, by pointing out the fituation of the tefticles in the feetus,” have led to prove, that the teflis, as it
defcends into the fcrotum, carries with it a portion or elongation of the peritonaum, which becomes its tunica
vaginalis, or a kind of fac, in which the tefticle is lodged, as will be explained in the courfe of this fecion.
"The communication between this fac and the cavity of the abdomen, is ufually foon cut off; bur in fome fub-
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they are very wifely proteced from the injuries to
ich they weuld be Tliable to be expofed, from the dif-
ferent pofitions of the child at the time of parturition.

The tefticles in this ftate are loofely attached to the
pfozx mufcles, by means of the peritonzeum by which
they are covered; and they are at this time of life
connected in a very particular manner to the parietes
of the abdomen, and likewife to the fcrotum, by means
of a fubftance which Mr Hunter calls the ligament or
gubernaculum teftis, becaufe it conne@s the teftis with
the ferotum, and direés its courfe in its defcent. This
gubernaculum is of a pyramidal form, with its bulbous
head fixed to the lower end of the teftis and epididy-
mis, and lofes its lower and flender extremity in the
cellular membrane of the ferotum. It is difficult to
afcertain what the flructure and compofition of this
gubernaculum is, but it is certainly vafcular and fi-
brous; and, from certain circumftances, it would feem
to be in part compofed of the cremafter mufcle, run-
ning upwards to join the lower end of the teftis.

We are not to fuppofe that the tefticle, when de-
fcended into the fcrotum, is to be feen loofe as a piece
of gut or omentum would be in a common hernial fac.
‘We have already obferved, that during its refidence in
the cavity of the abdomen it is attached to the perito-
neum, which defcends with it; fo that when the fac
is completed in the fcrotum, the tefticle is at firft at-
tached only to the pofterior part of it, while the fore
part of it lies loofe, and for fome time affords a com-
munication with the abdomen. The fpermatic chord,
which is made up of the fpermatic artery and vein,
and of the vas deferens or excretory dut of the teftis,
is clofely attached behind to the pofterior part of this
clongation of the peritonseam. But the fore part of
the peritoneal fac, which is at firft loofe and not at-
tached to the tefticle, clofes after a certain time, and
becomes united to the pofterior part, and thus perfeétly
furrounds the tefticle as it were in a purfe.

The tetticles of the feews differ only in their fize
and fitnation from thofe of the adult. In their paflage
from the abdomen they defcend through the abdominal
rings into the ferotum, where they are fupported and
defended by various integuments.

What the immediate caufe of this defcent is, has
not yet been fatisfattorily determined. It has been
afcribed to the effe@s of refpiration, but the tefticles
have fometimes been found in the ferotum before the
child has breathed ; and it does not feem to be occafi-
oned by the action of the cremafter mufcle, becaufe
the fame effec would be liable to happen to the hedge-
hog, and fome other quadrupeds, whofe tefticles remain
in the abdomen during life.

B B F QO M N

The fcrotum, which is the external or common co-
vering of both tefticles, is a kind of fac formed by the
common integuments, and externally divided into two
equal parts by a prominent line called raphe.

In the inner part of the {crotum we meet with a cel-
lular coat called dartos (N), which by its duplicature
divides the fcrotum into two equal parts, and forms
what is called feptum feroti, which correfponds with
the raphe. The collapfion which is fo often obferved
to take place in the fcrotum of the healthy fubjed,
when excited by cold or by the ftimulus of venery,
feems to be very properly attributed to the contractile
motion of the fkin, and not to any mufcular fibres, as
is the cafe in dogs and fome other quadrupeds.

The fcrotum, then, by means of its feptum, is
found to make two diftiné& bags, in which the tefti-
cles, invefted by their proper tunics, are fecurely
lodged and feparated from each other. Thefe coats
are the cremafter, the tunica vaginalis, and the tunica
albuginea. The firft of thefe is compofed of mufcular
fibres, and isto be confidered only as a partial cover-
ing of the teftis; for it furrounds only the fpermatic
chord, and terminates upon the upper and external
parts of the tunica vaginalis teftis, ferving to draw up
and fufpend the tefticle (o). The tunica vaginalis te-
ftis has already been defcribed as being a thin produc-
tion of the peritonaeum, loofely adhering every where
to the tefticle, which it includes as it were in a bag.
The tunica albuginea is a firm, white, and very com-
paét membrane of a gliftening appearance, which im-
mediately invefts the body of the teftis and the epidi«
dymus; ferving in fome meafure to conneét them to
cach other, but without extending itfelf at all to the
fpermatic chord. This tunica albuginea ferves to con-
fine the growth of the teftis and epididymus within
cerrain limits, and by giving them a due degree of
firmnefs, enables them to perform their proper func-
tions.

Having removed this laft tunic, we difcover the fub-
ftance of the tefticle itfelf, which appears to be made
up of an infinite number of very elaftic filaments,
which may be beft diftinguithed after macerating the
tefticle in water. Each tefticle is made up of the fper-
matic artery and vein, and the excretory veflels or tu-
buli feminiferi. There are likewife a great number of
abforbent veflels, and fome branches of nerves to be
met with in the tefticles. ;

The fpermatic arteries arife one on each fide from
the aorta, generally about an inch below the emul-
gents. The right {permatic vein commonly paffes into
the vena cava; but the left fpermatic vein ufually emp-
ties itfelf into the emulgent on that fide; and it is fup-

5A pofed.

jeds it continues open during life; and when an hernia or defcent of the inteftine takes place in fuch a fubje,
it does not puth down a portion of the peritonaum before it, as it muft othcrw.lfc .neceffam]y do, but paffes at
once through this opening, and comes in conta@ with the naked tefticle, conftituting that particular fpecies of

rupture called hernia congenita.

(~) The dartos has ufually been confidered as a mufcle, and is defcribed as fuch both by Douglas and Win-

flow.

But there being no part of the fcrotum of the human fubjec which can be faid to confift of mufcular

fibres, Albinus and Haller have very properly omitted to defcribe the dartos as a mufcle, and confider it merely

as a cellular coat.
(o) The cremafter mafcle is compofed of a few

fibres from the obliquus internus abdominis, which uniting

with a few from the tranfverfalis, defcend upon the {permatic ch_ord, and are infenfibly loft upon the tunica
vaginalis of the tefticle. It ferves to fufpend and draw up the tefticle.
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! Of the pofed to take this courfe into the emnlgent, that it
{\bdomen. may avoid pafling over the aorta, which it would be

——

obliged to do in its way to the vena cava.

The blood is circulated' very flowly through the
fpermatic artery, which makes an infinite number of
circumvolutions in the fubftance of the tefticle, where
it depofites the femen, which paffes through the tubu-
li feminiferi. Thefe tubuli feminiferi are feen running
in fhort waves from the mnica albuginea to the axis of
the tefticle;; and are divided into diftinét portions by
certain thin membranous productions, which originate
from the tanica albuginea. They at length unite, and
by an infinite number of convolutions form a fort of
appendix to the teftis called epididymis (»), which is
a vafeular body of an oblong fhape, fituate upon the
fuperior part of each tefticle. Thefe tubuli of the
epididymis at length form an excretory du& called vas
deferens, which afcends towards the abdominal rings,
with the other parts that make up the fpermatic chord,
and then a feparation takes place; the nerves and
blood-veflels paffing on to their feveral terminations,
and the vas deferens going to depofit its femen in the
veficulee feminales, which are two foft bodies of a white
and convoluted' appearance externally, fituated ob-
liguely between the reGtum and the lower part of. jhe
bladder, and uniting together at the lower extremity.
From thefe refervoirs (o), which are plentifully fup-
plied with blood-veflels and nerves, the femen is occa-
fionally difcharged through two fhort paffages, which
open 1nto- the urethra clofe to.a little eminence called
VerunI0Ntailin.

Mear this eminence we meet with the proftate,

which is fitnated at the neck of the bladder, and is
deferibed as being of 2 glandalar ftruéture.
fhaped fomewhat like a heart with its fmall end fore-
moft, and invefts the origin of the urethra. Internally
it appears to beof a firm fubftance, and. c?mpo(ed qf
feveral follicles, fecreting a whitifh vifcid-ﬁmd,_ that is
difcharged by ten or twelve excretory dudts into the
urethra, on each fide of the openings of the veficula
feminales at the fame time, and from the fame caufes
that the femen is expelled. As this latter fluid" is
found to be exceedingly limpid in the veficulae femi-
nales of the dead fubjeét, it probably’ owes its white-
nefs and vifcidity to this liquor of the proftate.

The penis, which is to be confidered as the vehicle
on alive organ of procreation, is compofed of two co-
lumns, the corpora cavernofa, and corpus fpongiofim.
The corpora cavernofa, which conftitute the greateft
part of the penis, may be defcribed as two. cylindrical
ligamentous tubes, each of which is compofed of an
infinite number of minute cells of ai fpongy texture,
which communicate with each other. Thefe two bo-
dies are of a very pliant texture, and capable of confi-
derable diftenfion; and being united laterally to each
other, occafion by this union a fpace above and ano-
ther below. The uppermoft of thefe fpaces is filled
by the blood veflcls, and the lower one, which is larger
than the other, by the urethra and its corpus fpongio-
fam. Thefe two cavernons bodies are at firft only fe-
parated by a partition of tendinous fibres, which allow:
them to.communicate with each other; but they after-
wards devaricate from each other like the branches of
the letter Y, and diminithing gradually in fize, are at-

tached,

(») The tefticles were nammed didymi by the ancients, and the name of this part was. given to it on account

of its fituation upon the tefticle.

(@) That the bags called Z/S/[CZ{/:‘." feminales are refervoirs of femen, is a circomiftance which has been by

anatomifts univerfally believed.
think this opinion erroneous.

Mr J. Hunter, however, from feveral circumftances, has been induced to

He has examined thefe veficulee in. people who have died fuddenly, and he found their contents to be diffe-

rent in their properties from the femen. In thofe who had loft one of the tefticles, or the ufe of one of them,
by difeafe, both the veficulee were full, and their contents fimilar. And in a /ufus nature, where there was
no communication between the vafa deferentia and veficule, nor between the veficulee and penis, the fame
thing took place. \

From thefe obfervations, he thinks we have a prefumptive proof, That the femen can be abforbed in the
body of the tefticle and in the epididymis, and that the veficulz fecrete a mucus which they are capable of ab-
forbing when it cannot be made ufe of: That the femen is not retained in refervoirs after it is fecreted, and
kept there till it is ufed ; but thar it is fecreted at the time, in confequence of certain affetions of the mind
ftimulating the tefticles to this acion.

He corroborates his obfervations by the appearance on diffetion in other animals; and here he finds, That
the fhape and contents of the veficulee vary muach in different animals, while the femen in moft of them he has
examined is nearly the fame : That the vafa deferentia in many animals do not communicate with the veficulz :
That the contents of the velicula of caftrated and perfeét animals are fimilar, and nearly equal in quantity, in
no way refembling the femen as emitted from the animal i coitz, or what is found in the vas deferens after
death.  He obferves likewife, that the bulb of the urcthra of perfect males is confiderably larger than in caftra-
ted animals.

From the whole, he thinks the following inferences may be fairly drawn: That the bags called veficule [emi-
zales are not {feminal refervoirs, but glands fecreting a peculiar mucus; and that the bulb of the wrethra is pro-
perly {peaking the receptacle of the femen, in which it is accumulated previous to ejection.

But althoagh he has endeavoured to prove that the veficule do not contain the femen, he has not been able
to afcertain their particular nfe. He thinks, however, we may be allowed upon the whole to conclude, that they
are, together with other parts, fubfervient to the purpofes of generation.

Although the anthor has treated this fubject very ably, and made miny ingenions obfervations, fome things
may be objccted to what he has advanced; of which the following are a few : That thofe animals who have

bags
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tached, ‘one on each fide, by means of the ligamentum
fufpenforinm penis to the ramus ifchii, and to the in-
ferior portion of the os pubis.

The corpus fpongiolum penis, or corpus fpongiofum
arethree, as it is ftyled by fome autliors, beginsas foon
as the urethra has pafled the proftate, with a thick
origin almolft like a heart, firft under: the urethra, and
afterwards above it, becoming gradually thinner, and
furrounding the whole canal of the urethra, till it ter-
minates in a confiderable expaniion, and conflitutes
what is called the glans penis, which is exceedingly
vafcular, and covered with papille like the tongue.
The caticle which lines the inner furface of the ure-
thra, is continued over the glans in the fame manner
as it is {pread over the lips.

The penis is.invefted by the common integuments,
but the cutis is refledted back every where from the
glans as it is in the eye-lids; fo that it covers this part,
when the penis is in-a relaxed ftate, as it .were with a
hood, and. from this ufe is called prepuce.

The prepuce is tied down to the ander part of the
glans by a {mall ligament called franum, which is in
fact only a continuation of the cuticle and cutis.
There are many fimple {ebaceous follicles called glazn-
dule odorifera, placed round the bafis of the glans;
and the fluid they fecrete ferves to preferve the exqui-
fite feafibility of this part of the penis, and to prevent
the ill effe@s of arttrition from the prepuce.

The urethra may be defined to be a membranous
canal, pafling from the bladder through the whole ex-
tent of the penis. Several very fmall openings, called
lacunz, communicate with this canal, throngh which
a mucus is difcharged intoit ; and befides thefe, there
are two glands, firft defcribed by Cowper, as fecreting
a fluid for lubricating the urethra, and called Cowper’s
glands (R); and Littre* {peaks of a gland fituared
near the proftate, as heing deftined for the fame ufe.

The urethra being continued from the neck of the
bladder, is to be confidered as making part of the uri-
nary paffage; and it likewife affords a conveyance to
the femen, which we have obferved is occafionally dif-
charged into it from the veficule feminales. The di-
reétion of this canal being firft under and then before
the pubis, occafions a winding in its courfe from the
bladder to the penis not unlike the turns of the let-
ter S.

The penis has threc pair of mufcles, the erectores,
acceleratores, aud tranfverfales. They pufh the blood
from the crara to the fore part of the corpora caver-
nofa. The firft originate from the tuberofity of the
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ifchinm, and terminate in the corpora cavernofa.

their inferton ferve to comprefs the bulbous :part of
the urethra; and the tranfverfales are deflined to atford
a paflage tothe.femen, by dilating the canal of the ure-
thra.

Theiarteries of . the penis are chiefly derived from
the internal iliacs. Some ofithem are {uppofed.to ter-
minate by pabulous orifices within the corpora caver-
nofa and corpus fpongiofum; and others terminate in
veins, which avlaftmake up the vena magna dorfi pe-
nis, and other fmaller veins, which are in general di-
{tributed in like order with the arteries.

Its nerves are large and numerons. They arife from
the great {ciatic.nerve, and accompany the arteries in
their courfe through the penis.

We have now deferibed the apatomy of this organ;
and there only:remains to be explained, how it is ena-
bled to atrain that degree of dfirmnefs and diftenfion
which is eflential to the great svork of gencration,

The greateft part of the penis has been {poken of

as ‘being of a fpongy and cellular texture, plentitully.

fupplied with blood-veflels and nerves, and as having
muicles to move it in different directions. Naw, the
blood is conftantly pafiing /into its cells through the
fimall branches of .the arteries which open into them,
and is from thence as conftantly returned by thewveins,
fo long as the corpora cavernofa and corpus fpongio-
fum continue to be in a relaxed and pliant ftate. But
when, from any nervous influence, or other means,
which it is not neceffary here to define or explain, the
eretores penis, cjaculatores feminis, levatores ani, &c.
are induced to contraét, the veins undergo a certain
degree of compreffion, and the .paflage of the blood
through them is fo much impeded, that it eolleéts in
them in a greater proportion than they are enabled to
carry off, fo that the penis gradually enlarges; and
being more and more forcibly drawn up -againit the as
pubis, the vena magna itfelf is at length comprefled.
and the penis becomes fully diftended. ‘Bur as the
caufes which firft occafioned this diftention fubfide, the
penis gradually returns toits ftate of relaxarion.

§ 2. Female Organs of Generation.

Anatomicar writers nfually divideithe female or-
gans of generation into external and internal. In the
firft divition they iuclude theimons veneris, labia puden-
diy, perinaury clitoris,nymple and caruneulaemyreifor-
mes; and in the latter, the vaginza, with the aterus and

its appendages.
5.A 2 The

bags called veficule [¢

are tedious in copulation : That in the human body, at leaft,

minales perform copulation quickly ; whereas others that want them, as in the dog kind,

there is a free commurication between the vafa

deferentia and veficalz ; and in animals where the author has obferved no communication between the vafa de-
ferentia and veficulz, there may be a communication by veilels not yet difcovered, and which may be compa-
red to the hepato-cyitic dudts in fowls and fithes: That the flaid ir the end of the vafa deferentia and the veli-
culz feminales are fimilar, according to the author’s own obfcryauqn: Thart the }'cﬁculse in fum; arimals in-
ereafe and decreafe with the tefticle at particular feafons : That in birds and certain fifhes, there is a dilatation
s of the vafa deferentia, which the author himfelf allows to be a refervoir for the femen.

anfwering the purpofe of a refervoir, the author
See Obfervatious on certain Farts of the Animal

f the end
? \x:'i[h refpeét to the circumitance of the bulb of the urethra

has mentioned no facs which tend ro eftablifh this opinion.
Qeconamy. {

(r) lé)oth Heifter and Morgagni obferve, that they have
that they do not feem to exift in all fubjecs.

fometimes not been able to find thefe glands ; fo
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The mons weneris, which is placed on the upper part

bdomen. of the {ymphyfis pubis, is internally compofed of adi-

= pofe menbranes, which makes it foft and prominent :

it divides into two parts called/abia pudendi, which de-
fcending towards the retum, from which they are di-
vided by the perineeam, form what is called the four-
chette. 'The perinzeum is that flethy fpace which ex-
tends aboat an inch and an half from the fourchette to
the anus, and from thence about two inches-to the
COCCyX. {

The labia pudendi being feparated, we obferve a ful-
cus called foffa magna ; in the npper part of which is
placed the clitoris, a fmall round fpongy body, in fome
meafare refembling the male penis, but impervious,
compofed of two corpora cavernofa, arifing from the
tuberofities of the offa ifchii ; furnifhed with two pair
of mufcles, the erectores clitoridis, and the fphincter or
conftritor oftii vaginee ; and terminating in a glans,
which is covered with its prepuce. From the lower
part, on each fide of the fofla, pafs the nymphz, two
membranous and fpongy folds which feem deftined for
wfeful purpofes in parturition, by tending to enlarge
the volume of the vagina as the child’s head pailes
through it. Between thefe, about the middle of the
foffa magna, we perceive the orifice of the vagina or os
externum, clofed by folds and wrinkles ; and about
half an inch above this, and abont an inch below the
clitoris, appears the meatus urinarius or orifice of the
urethra, much fhorter, though fomewhat larger, than
in men, with a little prominence at its lower edge,
which facilitates the introduftion of the catheter.

The os externum is furroanded internally by feveral
membranous folds called caruncule myrtiformes, which
are partly the remains of a thin membrane called Aymen,
that covers the vaginain children. In general the hy-
men is fofficiently open to admit the paflage of the
menfes, if it exifts at the time of their appearance ;
fometimes, however, it has been found perfeétly clo-
fed. ;

The vagina, fitnated between the urethra and the
reftum, is a membranous cavity, furrounded efpecially
at its external extremity with a fpongy and vafcular
fubftance, which is covered by the {phinéter oftii va-
ginz. It terminates in the uterus, about half an inch
above the os tincze, and is wider and fhorter in women
who have had children than in virgins.

All thefe parts: are plentifally fupplied with blood-
veffels and nerves. Around the nymphze there are fe-
baceous follicles, which pour out a fluid to lubricate
the inner furface of the vagina; and the meatus urina-
rius, like the urethra in the male fubje®, is conftantly
moiltened by a mucns, which defends it againft the a-
crimony of the urine.

The uterus is a hollow vifcus, fituated in the hypo-
gaftric region, between rhe re@um and bladder. It is
deftined to receive the firft rudiments of the foetns, and
to aflift in the developement of all its parts, till it ar-
rives at a ftate of perfection, and is fitted to enter into
the world, at the time appointed by the wife Author
of nature.

The uterus, in its nnimpregnated ftate, refembles a
pear in fhape, fomewhat Hattened, with its fundus or

botrom part turned towards the abdomen, and its cer-

vix or neck furrounded by the vagina. The entrance
into its caviry forms a little protuberance, which has

been compared to the mouth of a tench, and is there-
fore called os tince.

The fubftance of the uteras, which is of 2 confider-
able thicknefs, appears to be compofed of mufcular and
fmallligamentous fibres, fmall branches of nerves, fome
lymphatics, and with arteries and veins innumerable.
Its nerves are chiefly derived from the intercoftal, and
its arteries and veins from the hypogaftric and fperma-
tic. The membrane which lines its cervix, is a conti-
nuation of the inner membrane of the vagina ; but the
outer furface of the body of the uterus is covered with
the peritonzeum, whichisreflected over it, and defcends
from thence to the inteftinam rectum. This duplica-
ture of the peritonzeum, by pafling off from the fides of
the uterus to the fides of the pelvis, is there firmly con-
nected, and forms what are called ligamenta uteri lata ;
which not only ferve to fupport the uterus, but to con-
vey nerves and blood-veffelstoit. :

The ligamenta uteri rotunda arife from the fides of

the fundus oteri, and pafling along within the fore-part
of the ligamenta lata, defcend through the abdominal
rings, and terminate in the fubftance of the mons vene-
ris. The fubftance of thefe ligaments is vafcular, and
although both they and the ligamenta lata admit the
uterus in the virgin ftate, to move only about an inch
up and down, yet in the courfe of pregnancy they ad-
mit of confiderable diftenfion, and after parturition re-
turn nearly to their original ftate with furprifing quick-
nefs.

On each fide of the inner furface of the uterus, in
the angle near the fundus, a fmall orifice is to be dif-
covered, which is the beginning of one of the tubz fal-
lopianz. Each of thefe tubes, which are two in num-
ber, paffing through the fubftance of the uterus, is ex-
tended along the broad ligaments, tll it reaches the
edge of the pelvis, from whence it refleés back ; and
turning over behind“she Jigaments, about an inch of its
extremity is feen hanging loofe in the pelvis, near the
ovarium. Thefe extremities, having a jagged appear-
ance, are called fimbrie, or morfus diaboli.  Each tuba
Fallopiana is ufually about three or four inches long.
Their cavities are at firft very fmall, but become gra-
dually larger, like a trumpet, as they approach the
fimbriz. )

Near the fimbrize of each tuba Fallopiana, about
an inch from the uterus, is fituated an oval body
called ovarium, of about half the fize of the male tei-
ticle. Each of thefe ovaria is covered by a produ&ion
of the peritonzum, and hangs loofe in the pelvis. They
are of a flat and angular form, and appear to be com-
pofed of a white and cellular fubflance, in which we
are able to difcover {everal minute veficles filled with a
coagulable lymph, of an uncertain number, commonly
exceeding 12in each ovary. Inthefemaleofriperyears
thefe veficles become exceedingly turgid, and a kind o;
yellow coagulum is gradually formed within one of
them, which increafes for a certain time. In concep-
tion, one of thefe mature ova is fuppofed to be impreg-
nated with the male femen, and to be fqueezed out of
its nidus into the Fallopian th e ; after which the rup-
tored part forms a fubftance which in fome animals is
of a yellowcolour, and is therefore called corpus luteusn
and it is obfervable, that the number of thefe fcars or
fiffures in the ovarium, conftantly correfponds with the
number of feetufes excluded by the mother,

Maze

Part III,

Of the

Abdomen,
I



m,.—ﬁﬁ -

Part I1I.

Of the
Abdomen.

109

Vg OfCo.meptio;z.

Man, being ever curious and inquifitive, has natu-
rally been led to enquire after the origin of his exift-
ence ; and the fubject of generation has employed the
philofophical world in all ages : but in following na-
ture up to her minute recefles, the philofopher foon
finds himfelf bewildered, and his imagination often fup-
plies that which he fo cagerly withes to difcover, but
which is deftined perhaps never to be revealed to him.
Of_thc many theories which have been formed on this
fubject, that of the ancient philofophers feems to have
been the maft fimple : they confidered the male femen
as alone,capable of forming the feetus, and believed that
the female only afforded it a lodging in the womb, and
fupplied;it with nourifhment after it was perfedly for-
med. This opinion, however, foon gave place to ano-
ther, in which the female was allowed a more confider-
able fharein conception.

This fecond fyftem confidered the foetus as being
formed by the mixture of the feminal liquor of both
fexes, by a certain arrangement of its feveral particles
in the uteras. But in the 16th century, veficles or eggs
were difcovered in the ovaria or female tefticles; the
feetus had been found fometimes in the abdomen, and
fometimes in the Fallopian tubes ; and the two former
opinions were exploded in favour of a new doétrine.
The ovaria were compared to a bunch of grapes, being
fuppofed to confift of veficles, each of which had a
ftalk; fo that it might be difengaged without hurting
the reft, or fpilling the liquor it contained. Each ve-
ficle was faid to include a little animal, almoft complete
in all its parts ; and the vapour of the male femen be-
ing conveyed to the ovarinm, was fuppofed to produce
a fermentation in the veficle, which approached the
neareft to maturity ; and thus inducing it to difengage
itlelf from the ovarium, it pafled into the tuba Fallo-
piana, thro” which it was conveyed to the uterus. Here
it was fuppofed to take root like a vegetable feed, and
to form, with the veflels originating from the uterus,
what is called the placenta ; by means of which the
circulation is carried on betwcen the mother and the
foetus.

This opinion, with all its abfurdities, continued to
be almoft univerfally adopted till the clofe of the fame
century, when Lieuwenhoeck, by means of his glaffes,
difcovered certain opake particles, which he defcribed
as fo many animalcula, floating in the feminal fluid of
the male.

This difcovery introduced a new {chifm among the
philofophers of that time, and gave rife toa fyftem
which is not yet entirely exploded. According to
this theory the male femen paffing into the bz Fal-
lopianz, one of the animalcula penetrates into the fub-
ftance of the ovarinm, and enters into one of its veficles
or ova. This impregnated ovam is then fqueezed from
jts hufk, throngh the coats of the ovarium, and being
feized by the fimbrize, is conducted through the tube
to the uterus, where it is nourithed tll it arrives at a
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ftate of perfection. In this fyftem there is much inge-
nuity ¢ but there are certain circumftances fuppofed to
take place, which have been hitherto inexplicable. A
celebrated modern writer, M. Buffon, endeavours tore-
ftore, in fome meafure, the moft ancient opinion, by
allowing the female femena fhare in this office ; ailert-
ing, that animalcala or organic particles are to be dif-
covered in the feminal liquor of both fexes: he derives
the female femen from the ovaria, and he contends that
no ovam exifts in thofe parts. But in thisidea he is
evidently miftaken ; and the opinion now moft gene-
rally adopted is, that an impregnation of the ovum, by
the influence of the male femen, is effential to concep-
tion (s). That the ovumistobeimpregnated, there can
be no doubt ; but as the manner in which fuch an im-
pregnation is fuppofed to take place, and the means by
which the ovam afterwards gets into the Fallopian
tube, and from thence into the utérus, are ftill founded
chiefly on hypothefis, we will not attempt to extend
farther the inveftigation of a {fubject concerning which
fo little can be advanced with certainty.

§ 4. Of the Fetus in Utero.

OrrorTUNITIES of diffeGing the human gravid u-
terus occurring bur feldom, the ftate of the em-
bryo (1) immediately after conception cannot be per-
fectly known.

‘W hen the ovum defcends into the uterus, it is fup-
pofed to be very minute ; and it is not till a confider-
able time after conception that the rudiments of the
embryo begin to be afcertained.

About the third or fourth week the eye may difco-
ver the firft lineaments of the foetus ; but thefe linea-
ments are as yet very imperfect, it being only about
the fize of a houfe-fly. Two little veflels appear in
an almoft tranfparent jelly ; the Jargeft of which is de-
ftined to become the head of the feetus, and the other
fmaller one is referved for the trank. But ar this pe-
riod no extremities are to be feen ; the nmbilical cord
appears only as a very minute thread, and the placenta
does not as yet abforb the red particles of the blood.
At fix weeks, not only the head but the features of the
face begin to be developed. 'The nofe appears like a
{mall prominent line, and we are able to difcover ano-
ther line under it, which is deftined for the feparation
of the lips. "Two black points appear in the place of
cyes, and two minute holes mark the ears. At the
fides of the trunk, both above and below, we fee four
minute protuberances, which are the rudiments of the
arms and legs. At the end of eight wecks the body
of the feetus is upwards of an inch in length, and both
the hands and feet are to be dittinguifhed. The up-
per extremicies are found to increafe fafter than the
lower ones, and the {eparation of the fingers is accom-
plithed fooner than that of the toes.

At this period the human form may be decifively
afcertained ;—all the parts of the face may be diftin-
guifhed, the fhape of the body is clearly marked out,
the haunches and the abdomen are elevated, the fingers

and
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(s) The learned Abbé Spallanzani has'thiown much light on this curious fubject, and has proved by a variety
of experiments that the aninialcule exifts entire in the femaic ovum and that the male fced is only neceflary to vivi-
fy and put it in motion.—His experiments and obfervationsare worthy the attentive perufal of every phyliologift.

(t) The rodiments of the child are nfuially diftinguifhed by this name

afcertained, and then it has the appcllation of fzzus.

till the human figure can be diftinctly
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| Ofthe and toes ure [eparated from cach other, and the intef- compofition. The fpongy chorion is opake and vafcular. Of tie
| Abdomen. tines appear like minute threads. In the firft months of pregnancy, the involucra bear a Abdomen,

At the end of the thitd month, the foetus meafures
abour three inches’; atithe end of the fourth 'menth,
five.inches ; in the fifth.month, fix or feven inches; in
the fixth month, ecightior nineinches; inthe feventh
inonth, eleven or:twelve inches; in thereighth month,
fonrteen orfifteen inches ; :and at'the end ofithe ninth
month, ‘or full time, from ecighteen to twenty-two
inches. But as we have not an.opportunity of exa-
mining the fame foetus ardifferent periods of pregnancy,
and as their fize and length may be influenced by the
conftitotion and mode .of life of the mother, calcula-
tions iof this kind muftibe very uncertain.

The feetas during all this time affames ‘an oval {i-
gare, which:correfponds with the fhapeof the uterus.
Its chin is found reclining on'its breaft ‘with its knees
drawn up ‘towards iits chin, and its arms folded over
them. But it feems likely, that the pofture of fome
of thefe 'parts is varied in the latter months of preg-
nancy, fo as to caufe thofe painful twitches which its
mother uofually feels from time .to time. In natural
cafes, its head is probably placed towards the os tincz
from the time of conception to that of its birth ; though
formerly it was‘confidered as being placed towards the
fundis ateri till ‘about the eighth ‘or ninth month,
when the head, by becoming {pccifically. heavier than
the other parts of the body, was {fuppofed to be turned
downwards.

The capacity of the mterus increafes in ‘proportion
to the growth of the feetus, -but ‘without becoming
thinnerin its fubftance, as mightr naturally be expected.
The nourithment of the foetus, during all this 1ime,
feems to be derived from the placenta, which -appears
to be originzally formed by that parc of'the ovum which
is next the fundus uteri. The remaining part of the
ovum is covered by ‘a membrane called fpongy cho-
rion (v) ; within which is another called true chorion,
which includes a third termed.ammios (v): this con-
tains a watery fluid, which is the liguor amnii (w), in
which the foeras floats till the time of its birth. On
the fide next the feetus, the placenta is covered by the
amunios and true chorion ; on the fide next the mother
it has'a produ&ion continned from the fpongy cho-
rion. The amnios and chorion are remarkably thin and
tranfparent, having no blood-veflels entering into.their

large proportion to their contents; but this proportion
is afterwards reverfed, as the feetus increafes:in bul}:.

The placenta, which is the mediam through which
the blood is cenveyed from:the mother to the foetus,
and the manner inwhich this conveyance takes place,
deferve next to be confidered.

The placenta is a broad, flat, and fpongy fubftance,
like a cake, clofely adhering to the /inner furface of
the womb, ufually near'the fundus, and appearing to
be chiefly made up of the ramifications of the umbili-
cal arteries and vein, and partly-of the extremities of
the uterine veffels. The arteries of the uterus difcharge
their contents into the fubftance of this cake; and the
veins of the placenta, receiving the-blood either by a
dire& communicadon ‘of wveflels, or by abforption, at
length form the nmbilical vein, which paffes on to the
finus of the vena porta, and from theuce to 'the vena
cava, by means of the canalis venofus, 2 communica-
tion that is clofed in'the adult. Butthe circulation of
the blood ‘through the sheart ‘is .not conduéted in the
feetus as in the adule: inthe latter, the blood is carried
from the right auricle ofithe heart through the pulmo-
nary artery, and is retirned to the left-auricle by :the
pulmonary vein ; ‘but a dilatatien of the lungs is etien-
tial to the paflage ofithe blood through the pulmonary
velfels, and this dilatation cannot take place 1ill after
the child is born and has refpired. This deficiency,
however, ‘is ‘fupplied in the foetus by the immediate
communication between the right and left auricle,
through an oval opening, inithe feptum which divides
the two auricles, callediforamen ozale. The blood iis
likewife rranfmitted from the pulmonary artery to the
aorta, by means of a du& called canalis astericfus,
which, like the canalis venofus, .and ‘foramen ‘ovalae,
gradually clofes after birch.

The blood is returned again fromithe foetus through
two arteries called the ‘wribiléical arteries, which arife
from the iliacs. Thefe two veflels ‘taking 2 winding
‘courfe with the vein, form'with .that, and the mem-
branes by which they are f{urrounded, what is called
the wambiical chord. Thefe arteries, after ramifying
through the fubftance of the placenta, difcharge their
blood into the veins of the uterns; in the fame manner
as the uterine arteries dilchaiged their blood into the

branches

(v) Dr Hunrer has deferibed this as a lamella from the inner furface of the uterus. In the latter months
of pregnancy it becomes gradually thinner and more connected with the chorion: he has named it membrana

caduca, or decidua, as it is caft off with the placenta.
ing compofed of an infpiffated coagulable lymph.

Signior:Scarpa, with more probability, coufiders it as be-

v) In fome quadrupeds, the urine appears to be conveyed from the bladder through a canal called wrechus,

to the @/lantois, which is a refervoir, refcmbling a long and blind gut, fitvated between the chorion and am-
nios. The human feetus feems to have no fuch refervoir, though fome writers have fuppofed that it does exift.
From the top of the bladder a few longitudinal fibres are extended to the umbilical chord ; and thefe fibies have
been confidered as the urachus, though without having been ever found pervious.

(w) The liquor amnii coagulates like the lymph. It has been fuppoled to pals into the ocefophagus, and to
afford nourithment to the feetus ; but this does not {eem probable. Children have come into the'world without
an cefophagus, or any communication between the ftomach and the mouth'; but there has been no'well attefted
inftance of a child’s having been born without a placenta ; and it does not feem likely, that any of the
fluid can be abforbed throngh the pores of the fkin, the fkin in the feetus being every where covered wiih a great
quantity of mucus.
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Of the branches of the umbilical vein. So that the blood is: gets through the placenta is a point not yet deter- Aﬁ s
Abdomen. conftantly pafling in at one fide of the placenta and mined. __in,lc_xl;

out at the other; but in whart particular manner it

EXPLANATION or PLATES XXV. XXVL anp XXVIL

PrarTe XXV.

Frc. 1. Shows the, Contents of the Thorax and Ab-
" domen in fitu.

1. Top of the trachea, or wind-pipe. 2 z, Thein-
ternal jugular veins. 3.3, The fubclavian veins. 4, The
vena cava defcendens. 5, The right auricle of the
heart. 6, The right ventricle. 7, Part of the left
ventricle, 8, The aorta defcendens.. ¢, The pulmo-
nary artery. 10, The right lung, part of which is
cut off’ to thow the great blood veflels. 11, The left
lung entire. ¥2- 12, The anterior edge of the dia-
phragm. 13 13, The two great lobes of the liver.
14, The ligamentum rotundum. 1§, The gali-bladder.
16 The ftomach. 17 17, The jejunum and ilium.,
18, The fpleen.

Fic. 2. Shows the Organs. fubfervient to the Chy-
lopoietic Vifcera,—with thofe of Urine and Ge-
neration.

1 1, The under fide of the two great lobes of the
liver. a, Lobulus Spigelii. 2, The ligamentum ro-
tundam. 3, The gall-bladder. 4. The pancreas.
5, The fpleen. 6 6, The kidneys. 7, The aorta
defcendens. 8, Vena cava afcendens. ¢ 9, The renal
veins covering the arteries.. 10, A probe under the
fpermatic veilels and a bit of the inferior mefente-
ric artery, and over the ureters. 11 11, The ureters.
12 12, The iliac arteries and veins. 13, The retum
inteftinim. 14, The bladder of urine.

Fi1c. 3. Shows the Chylopoietic Vifcera, and Or-
gans fubfervient te them, taken out of the Body en-
tire.

A A, The under fide of the two great lobes of the
liver. B, Ligamentum rotundam. C, The gall-
bladder. D, Duétus cyfticus. E, Ductus hepaticus.
F, Duftus communis choledochus. G, Vena porta-
ram. H, Arteria hepatica. I I, The ftomach.
K K, Venz & arterizz gaftro-epiploice, dextre &
finiftree. L L, Vena & arteriz coronarize ventriculi.
M, The fpleen.
‘O O O, Inteftinum colon. P, One of the ligaments
of the colon, which is a bundle of longitudinal mufcu-
lar fibres. Q@ Q Q, Jejunum and ilium. R R, Sig-
moid flexare of the colon with the ligament continued,
and over S, The reétum inteftinum. T T, Levatores
ani. U, Sphin&er ani. V; The place to which the
proftate gland is conneted. W, The anus.

F1c. 4. Shows the Heart of a Feetus at the full
time, with the Right Auricle cut open to fhow
the Foramen Owale, or paffage between both Au-
ricles.

a, The right ventricle. b, The left ventricle.
cc, The outer fide of the right auricle ftretched out.
d d, The pofterior fide, which forms the anterior fide
of the feprtum. ¢, The foramen ovale, with the mem-
brane or valve which covers the left fide. f, Vena ca-

N N, Mefocolon, with its veflels.

va inferior paffing through g, A portion of the dia-
phragm,

F1c. 5. Shows the Heart and Large Veflels of a Foz-
tus at the full time.

a, The left ventricle. b, The right ventricle. ¢, A.
part of the right auricle. d, Left auricle. ee, The:
right branch of the pulmonary artery. f, Arteria
pulmonalis. g g, The left branch of the pulmonary:
artery, with a number of, its largeft branches diflected:
from the langs. h, The canalis arteriofus. i, The
arch of the aorta. k k, The aorta defcendens. 1, The:
left fubclavian artery. m, The left carotid artery.
n, The right cavotid artery. o, The right fobclavian
artery. p, The origin of the right carotid and right
fubclavian arteries in one common trunk. q, The ve-
na cava fuperior or defcendens. r, The right com-
mon {ubclavian vein. s, The left common {ubclavian
velin,

N. B. All the parts defcribed in this figure are
to be found in the adult, except the canalis arteriofus.

Prars: XXV,

F1c. 1. Exhibits the more fuperficial Lymphatic Vef-
fels of the Lower Extremity.

A, The fpine of the os ilium. B, The os pubis.
C, The iliac artery. D, The knee. E, E, F, Branches
of the crural artery. G, The mufealus gaftrocnemius.
H, The tibia. I, The tendon of the mufculus tibia-
lis anticus. On the out-lines, a, A lymphatic veffel
belonging to the top of the foot. b, Its firft divifion
into branches. ¢, c, ¢, Other divifions of the fame
lymphatic veflel. d, A fmall lymphatic gland. e, The
lymphatic veflels which lie between the fkin and the
mufcles of the thigh. f, f, Two lymphatic glands at
the upper part of the thigh below the groin. g, g, O-
ther glands. h, A lymphatic veilel which paffes by
the fide of thofe glands without communicating with
them ; and, bending towards the infide of the groin at
(1), opens into the lymphatic gland (k). 1, 1, Lymphatic
glands in the groin, which are common to the lympha-
tic veflels of the genitals and thofe of the lower extre-
mity. m,n, A plexus of lymphatic veflels. paffing on
the infide of the iliac artery.

F1c. 2. Exhibits a Back View of the Lower Extremity,
diffected fo as to fhow the deeper-feated Lymphatic
Veflels which accompany the Arteries.

A, The os pubis. B, The tuberofity of the if-
chivm. €, That part of the os ilium which was ar-
ticulated with the os facrum. D, The extremity of
the iliac artery appearing above the groin. E, The
knee. F F, The two cut farfaces of the triceps
mufcle, which was divided to fhow the lymphatic vef-
fels that pafs through its perforation along with the
crural artery. G, The edge of the mufcalus gracilis.
H, The gaftrocnemios and foleus, much fhrunk. by
being dried, and by the foless being feparated f’ro]m

the
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the tibiato expofe the veflels: I, The heel. K, The
L, The fuperficial lymphatic veffels
pafling over the knee, to get to the thigh. On the
out-lines; M, The pofterior tibial artery. a, A lym-
phatic veffel accompanying the pofterior tibial artery.
b, The {fame veflel crofling the artery. c, A fmall
lymphatic gland, thro’ whichthisdeep-feated lymphatic
vellel paffes. d, The lymphatic veflel pafling under a
fmall part of the foleus, which is left attached to the
bone, the reft being removed. e, The lymphatic vel-
fel crofling the popliteal artery. f, g, h, Lymphatic
glands-in the ham, through which the lymphatic vef-
fel paffes. i, The lymphatic veflel pafling with the
crural artery, through the perforation of the triceps
mufcle. * k, The lymphatic veflel, after it has pafled
the perforation of the triceps, dividing into branches
which embrace the artery (1). m, A lymphatic gland
belonging to the deep-feated lymphatic veflel. At this
place thofe veflels pafs to the fore part of the groin,
where they communicate with the fuperficial lympha-
tic veflels. n, A part of the fuperficial lymphatic vef-
fel appearing on the brim of the pelvis.

Frc. 3. Exhibits the Trunk of the Human Subjeé,
prepared to fhow the Lymphatic Veflels and the
Dudéus Thoracicus.

" A, The neck. B B, The two jugular weins.

C, The vena cava fuperior. D D D D, The fub-

clavian veins. E, The beginning of the aorta, pulled

to the left fide by means of a ligature, in order to
fhow the thoracic duét behind it. F, The branches
arifing from the curvature of the aorta. G G, The
two carotid arteries. H H, The firft ribs, II, The
trachea. K K, The fpinc. L L, the vena azygos.

M M, The defcending aorta. N, The cceliac artery,

dividing into three branches. O, The fuperior mefen-

teric artery. P, The right crus diaphragmatis.

Q Q, The two kidneys. R, The right emulgent ar-

tery. S8, The external iliac arteries. g d, The

mufculi pfoze. T, The internal iliac artery. U, The
cavity of the pelvis. X X, The {pine of the os ilium.

Y Y, The groins. 4, A lymphatic gland in the

groin, into which lymphatic veflels from the lower ex-

tremity are fcen to enter. 4 #, The lymphatic veflels
of the lower extremities pafling nnder Poupart’s liga-
ment. cc, A plexus of the lymphatic veflels lying on
each fide of the pelvis. 4, The pfoas mufcle with
lymphatic veflels lying upon its infide. ¢, A plexus
of lymphatics, which having pafled over the brim of
the pelvis at (¢), having entered the cavity of the pel-
vis, and received the lymphatic veflelsbelonging to the
vifcera contained in that cavity, next afcends, and paf-
{es behind the iliac artery to (g). f, Some lymphatic
veflels of the left fide paffing over the upper part of
the os facrum, to meet thofe of the right fide. g, The
right pfoas, with a large plexus of lymphatics lying on
its infide. 4 A, The plexus lying on each fide of the
fpine. Zii, Spaces occupied by the lymphatic glands.

#, The trunk of the lateals, lying on the under fide of

/, The fame dividing

into two branches, one of which paffes on each fide of

the aorta; that of the right fide being feen to enter
the thoracic du& at (7). m, The thoracic duc be-
ginning from the large lymphatics. 7, The du& pafs-
ing under the lower part of the crus diaphragmatis,

and under the right emulgent artery. o, The thora-
cic du& penetrating the thorax. p,
veflels joining that duét in the thorax. fg, The tho-
racic duct paffing under the curvarure of the aorta to
get to the left fubclavian vein. The aorta being drawn
afide to fhow the du&. », A plexus of lymphatic vef-
{els paffing upon the trachea fromthe thyroid gland to

the thoracic duct.

Prate XXVIf.

F1c. 1. Reprefents the Under and Pofterior Side of the
Bladder of Urine, &c.

a, The bladder. bb, The infertion of the ureters.

c ¢, The vafa deferentia, which convey the femen from

the tefticles to d d, The veficul feminales,—and pafs

through e, The proftate gland, to difcharge themfelves
into f, The beginning of the urethra.

Fic. 2. A tranfverfe Se&ion of the Penis.

g g, Corpora cavernofa penis. h, Corpus caverno-
fum urethree. i, Urethra. k, Septum penis. 11, The
feptum between the corpus cavernofum urethraze and
that of the penis.

F1c. 3. A Longitudinal Section of the Penis.
m m, The corpora cavernofa penis, divided by o,
The feptum penis. 1, The corpus cavernofum glan-
dis, which is the continuation of that of the urethra.

Fic. 4. Reprefents the Female Organs of Genera-
tion.

a, That fide of the uterus which is next the os fa-
crum. 1, Its fundus. 2, Itscervix. bb, The Fal-
lopian or uterine tubes, which open into the cavity of
the uterus ;—but the other end is open within the pel-
vis, and furrounded byc ¢, The fimbrize. d d, The
ovaria. e, The os internum uteri, or mouth of the
womb. ff, The ligamenta rotunda, which paffes
without the belly, and is fixed to the labia pudendi.
g g, The cut edges of the ligamenta lata, which con-
neds the uterus to the pelvis. h, The infide of the
vagina. i, The orifice of the urethra. k, The cli-
toris furrounded by (1,) The praeputium. m m, The
labia pudendi. n n, The nymphz.

Fic. 5. Shows the Spermatic Dués of the Tefticle
filled with Mercury.

A, The vas deferens. B, Its beginning, which
forms the pofterior part of the epididymis. B, The
middle of the epididymis, compofed of ferpentine
du@s. D, The head or anterior partof the epididy-
mis unravelled. e € e e, The whole du@s which com-
pofe the head of the epididymis unravelled. ff, The
vafa deferentia. g g, Rete teftis. h h, Some reétili-
neal du@s which fend off the vafa deferentia. ii, The
fubftance of the tefticle.

Fic. 6. The right Tefticle entire, and the Epidi-
dymis filled with Mercury.

A, The beginning of the vas deferens. B, The vas
deferens afcending towards the abdomen. C, The po-
fterior part of the epididymis, named globus minor.
D, The fpermatic veflels inclofed in cellular {ubftance.
E, The body of the epididymis. F, Its head, named
globus major. G, Tts beginning from the teflicle.
H, The body of the tefticle, inclofed in the tunica al-
buginea.
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Part 1IV. Or

THE THORAX, OF CHEST, is that cavity of the
trank which extends from the clavicles, or the
lower part of the neck, to the diaphragm, and includes
the vital organs, which are the heart and lungs; and
likewife the trachea and cefophagns.—This cavity is
formed by the ribs and vertebra of the back, covered
by a great number of mufcles, and by the common in-
teguments, and anteriorly by two glandular bodies
called the éreafts. The fpaces between the ribs are
filled up by mufcular fibres, which from their fituation
are called intercoftal mufcles.

SEct. 1. Of the Breafls.

THE breafls may be defined to be two large conglo-
merate glands, mixed with a good deal of adipofe mem-
brane. The glandular part is compofed of an infinite
number of minute arteries, veins, and nerves.

The arteries are derived from two different trunks;
one of which is called the zzternal, and the other the
external, mammary artery. The firft of thefearifesfrom
the fubclavian, and the latter from the axillary.

The veins every where accompany the arteries, and
are diftinguifhed by the fame name. The nerves are
chiefly from the vertebral pairs. Like all other con-
glomerate glands, the breafts are made up of a great
many {mall diftiné& glands, in which the milk is fe-
creted from the ultimate branches of arteries. The
excretory duéts of thefe feveral glands gradually unit-
ing as they approach the nipple, form the rubuli lacti-
feri, which are ufually more than a dozen in number,
and open at its apex, but have little or no communica-
tion, as has been fuppofed, at the root of the nipple.
Thefe duéts, in their courfe from the glands, are fur-
rounded by a ligamentary elaftic fubftance, which ter-
minates with them in the nipple. Both this fubftance,
and the duéts which it contains, are capable of confi-
derable extenfion and contraétion ; but in their nata-
ral ftate are moderately corrugated, fo as to prevent
an involuntary flow of milk,unlefs the diftending force
be very great from the accumulation of too greata
quantity.

The whole fubftance of the nipple is very fpongy
and elaftic: its external furface is uneven, and full of
fmall tubercles. The nipple is furrounded with a difk
or circle of a different coloar, called the zreo/a ; and on
the infide of the fkin, under the areola, are many fe-
baceous glands, which pour out a mucus to defend the
areola and nipple : for the fkin upon thefe parts is very
thin; and the nervous papille lying very bare, are
much expofed to irritation.

The breafts are formed for the fecretion of milk,
which is deftined for the nourithment of the child for
fome time after its birth. This fecretion begins to
take place foon after delivery, and continues to flow for
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many months in very large quantities, if the woman
fuckles her child.

The operation of fution depends on the principles
of the air-pump, and the flow of milk through the
ladtiferous tubes is facilitated by their being ftretched
out.

The milk, examined chemically, appears to be com-
pofed of oil, mucilage, and water, and of a confider-
able quantity of fugar. The generality of phyfiolo-
gifts have fuppofed that, like the chyle, it frequently
retains the properties of the aliment and medicines ta-
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ken intothe ftomach ; but from fomelate experiments *, * Sourn. de

this fuppofition appears to be ill-founded.
Sect. II. Of the Pleura.

THE cavity of the thorax is every where lined by a
membrane of a firm texture called plenra. It is com-
pofed of two diftinét portions or bags, which, by being
applied to each other laterally, form a feptum called
mediaflinum ; which divides the cavity into two parts,
and is attached pofteriorly to the vertebrze of the back,
and anteriorly to the fternum. But the two laming of
which this feptum is formed, do not every where ad-
here to each other ; forat the lower part of the thorax
they are feparated, to afford a lodgment to the heart;
and at the upper part of the cavity, they receive be-
tween them the thymus.

The pleara is plentifully fupplied with arteries and
veins from the internal mammary and the intercoftals.
Its nerves, which are very inconfiderable, are derived
chiefly from the dorfal and intercoftal nerves.

The furface of the pleura, like that of the perito-
neum and other membranes lining cavities, is con-
ftantly bedewed with a ferous moifture (w) which pre-
vents adhefion of the vifcera.

The mediaftinum, by dividing the breaft into twoca-
vities, obviates many inconveniences, to which we
fhould otherwife be liable. It prevents the two lobes of
the lungs from comprefling each other when we lic on
one fide; and confequently contribates to the freedom
of refpiration, which is difturbed by the leaft preffure
on the lungs. If the point of a fword penetrates be-
tween the ribs into the cavity of the thorax, the lungs
on that fide ceafe to perform their office ; becaufe the
air being admitted through the wound, prevents the di-
latation of that lobe; while the other lobe, which is
feparated from it by the mediaftinum, remainsunhurt,
and continues to perform its function as ufual.

Sect. II. Of the Thymus.

Tue thymusis a glandular fubftance, the ufe of
which is not perfetly afcertained, its excretory duct
not having yet been difcovered. It is of an oblong

5B figure,

(w) When this fluid is exhaled in too great a qaantity, or is not properly carried off, it accumulates and con-

Qitarcs the hydrops pectoris.

Med. 1781,

113,
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figure, and is larger in the foetus and in young chil-
dren than in adults, being fometimes nearly effaced in
very old fubjedts. Itis placed in the upper part of the
thorax, between the two laminz of the mediaftinum ;
but at firft is not altogether contained within the cavity
of the cheft, being found to border npon the upper ex-
tremity of the {ternum.

SecT. IV. Of the Diaphragm.

- THE cavity of the thorax is feparated from that of
the abdomen, by a flefhy and membranous fubftance
called the diaphragm or midriff, 'The greateft part of
it is compofed of mufcular fibres; and on this account
fyftemaric writers ufually place it very properly among
the mufcles. Its middle part is tendinous, and it is
covered by the pleura above, and by the peritonzum
below. It fcems to have been improperly named
Jeptum tranfverfum, as it does not make a plane tranf{-
verfe divifion of the two cavities, but forms a kind of
vault, the fore-part of which is attached to the fter-
num. Laterally it is fixed to the laft of the true ribs,
and to all the falfe ribs; and its lower and pofterior
part is attached to the vertebrae lumborum, where it
may be faid to be divided inte two portions or crura

®).

: "Fhe principal arteries of the diaphragm are derived
from the aorta, and its veins pafls into the vena cava.
Its nerves are chiefly derived from the cervical pairs.
It affords a paffage to the vena cava through its tendi-
nous part, and to the cefophagus throagh its flefhy
portion. 'The aorta paffes down behind it between its
crura.

The diaphragm not only ferves to divide the thorax
from the abdomen, but by its mufcalar ftructure is ren-
dered one of the chief agents in refpiration. When
its fibres contraét, its convex fide, which is turned to-
wards the thorax, becomes gradually flat, and by in-
creafing the cavity of the breaft, affords room for a
complete dilatation of the lungs, by means of the air
which is then drawn into them by the aé of infpira-
tion. The fibres of the diaphragm then relax; and as
it refumes its former ftate, the cavity of the thorax be-
comes gradually diminifhed, and the air is driven out
again from the lungs by a motion contrary to the for-
mer one, called ex/piration.

It is in fome meafure, by means of the diaphragm,
that we void the faces at the anus, and empty the ari-
nary bladder. Befides thefe offices, the aéts of cough-
ing, fneezing, {peaking, laughing, gapmng, and figh-
ing, could not take place without its affiftance; and
the gentle preffare which all the abdominal vifcera re-
ceive from its conltant and regular metion, cannot fajl
to aflift in the performance of the feveral functions
which were afcribed to thofe vifcera.

/ el N

X.
Sect. V. Of the Trachea.

THE trachea or windpipe, is a cartilaginous and
membranous canal, throngh which the air pafles into
the lungs. Its upper part, which is called the larynx,
is compofed of five cartilages. The uppermoft of thefe
cartilages is placed over the glottis or mouth of the
larynx, and is called epig/ottis, which has becn before
fpoken of, as clofing the paffage to the lungs in the
a® of fwallowing. At the fides of the glottis are pla-
ced the two arytenoide cartilages, which are of a very
complex figure, not eafy to be defcribed. The ante-
rior and larger part of the larynx is made up of two
cartilages ; one of which is called 74 roides or feutifor-
mis, from its being fhaped like a buckler; and the o-
ther cricoides or annularis, from its refembling a ring.
Both thefe cartilages may be felt immediately under
the {kin, at the fore-part of the throat, and the thy-
roides, by its convexity, forms an eminence called po-
mum adami, which is ufually more confiderable in the
male than in the female fubject.

All thefe cartilages are united to each other by means
of very elaftic, ligamentous fibres; and are enabled,
by the affiftance of their {feveral mufcles, to dilate or
contra& the paflage of the larynx, and to perform that
variety of motion which feems to peint out the larynx
as the principal organ of the voice; for when the air
pafles out through a wound in the trachea, it produces
no found.

Thefe cartilages are moiftencd by a mucus, which
feems to be fecreted by minute glands fitnated near
them. The upper part of the trachea is covered ante-
riorly and laterally by a confiderable body, which is
fuppofed to be of a glandular ftracure, and from its
fitnation near the thyroid cartilage is called the thyroid
gland ; though its excretory duct has not yet been dif-
covered, or its ufe afcertained.

- The glottis is interiorly covered by 2 very fine mem-
brane, which is moiltened by a conftant fupply of 2
watery fluid. From the larynx the .canal begins to
take the name of trachea or afpera arteria, and extends
from thence as far down as the third or fourth verte-
bra of the back, where it divides into two branches,
which are the right and left bronchial tube. Each of
thefe bronchi (v) ramifies through the fubftance of
that lobe of the lungs to which it is diftributed, by
an infinite number of branches, which are formed of
cartilages feparated from each other like thofe of the
trachea, by an intervening membranous and ligamen-
tary fubftance. Each of thefe cartilages is of an angu-
lar fignre ; and as they become gradually lefs and lefs
in their diameter, the lower ones are in foine meafure
received into thofe above them, when the lungs, after
being inflated, gradually collapfe by the air being pufh-

ed

(x) Anatomical writers have ufually defcribed the diaphragm as being made up of two mufcles united by
2 middle tendon ; and thefe two portions or crura form what they fpeak of as the izferior mufcle, arifing from

the fides and fore-part of the vertebre.

(v) The right bronchial tube is ufually found to be fomewhat fhorter and thicker than the left; and M.
Portal, who has publithed a memoir on the a&ion of the lnn[gs on the aorta in refpiration, obferves, that the
and

left bronchial tube is clofely conne&ed by the aorta;

rom fome experiments he is induced to conclude,

that in the firft refpirations, the air only enters into the right lobe of the lungs. Mewmoires de I” decademiz

Royale des Scisnces, 1769. j
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ed out from them in exfpiration. As the branches of
the bronchi become more minute, their cartilages be-
come more and more angular and membranous, till at
length they are found to be perfectly membranous, and
at laft become invifible.

The trachea is furnifhed with flethy or mufcular
fibres; fome of which pafs through its whole extent
longitudinally, while the others are carried round it in
a circular direction; fo that by the contradion or re-
laxation of thefe fibres, it is enabled to fhorten or
lengthen itfelf, and likewife to dilate or contrac the
diameter of its paffage.

The trachea and its branches, in all their ramifica-
tions, are furnifhed with a great number of {mall glands
which are lodged in their cellular fubftance, and dif-
charge a mucous fluid on the inner furface of thefe tubes.

The cartilages of the trachea, by keeping it con-
ftantly open, afford a free paflage to the air, which we
are obliged to be inceffantly refpiring; and its mem-
branous part, by being capable of contraftion and di-
latation, enables us to receive and expel the airina
greater or lefs quantity, and with more or lefs veloci-
ty, as may be requircd in finging or in declamation.
This membranous ftru&ure of the trachea pofteriorly,
feems likewife to affift in the defcent of the food, by
preventing that impediment to its paflage down the
cefophagus, which might be expeéted if the cartilages
were complete rings.

The trachea receives its arteries from the carotid
and fubclavian arteries, and its veins pafs into the ju-
gulars. Its nerves arife from the recurrent branch of
the eighth pair, and from the cervical plexus.

Sect. VI. ‘Of the Lungs.

Tue lungs fill the greater part of the cavity of the
breaft. They are of a foft and {pongy texture, and
aredivided into two lobes, which are feparated from
each other by the mediaftinum, and are externally co-
vered by a produétion of the pleura. Each of thefe is
divided into two or three lefler lobes; and we com-
monly find three in the right fide of the cavity, and
two in the left.

To difcover the ftructure of the lungs, it is required
to follow the ramifications of the bronchi, which were
defcribed in the laft fetion. Thefe becoming gradu-
ally more and more minute, at length terminate in the
cellular fpaces or veficles, which make up the greateft
part of the fubftance of the lungs, and readily commu-
nicate with each other.

The lungs feem to poffefs but lirtle fenfibiliry.
Their nerves, which are finall, ‘and few in number,
are derived from the intercoftal and eighth pair. This
laft pair having reached the thorax, fends off a branch
on each fide of the trachea, called the recurrent, which
reafcends at the back of the trachea, to which it fur-
nifhes branches in its afcent, as well as to the celopha-
gus, but it is chiefly diftributed to the larynx and its
mufcles. By dividing the recurrent and fuperior la-
ryngeal nerves at their origin, an animal is deprived
of its voice.

There are two feries of arteries which carry blood
to the lungs : thefe are the arterix bronchiales, and

the pulmonary artery. ;
The arterize bronchiales begin ufually by two branch-
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es; one of which commonly arifes from the right in-
tercoftal, and the other from the trunk of the aorta :
but fometimes there are three of thefe arteries, and in
fome fubje@s only one. The ufe of thefe arteries is
to ferve for the nourithment of the lungs, and their ra-
mifications are {een creeping every where on the branch-
es of the bronchi. The blood is brought back from
them by the bronchial vein into the vena azygos.

‘The pulmonary artery and vein are not intended for
the nourifiment of the lungs; but the blood in its
paffage through them is deftined to undergo fome
changes, or to acquire certain effential properties (from
the adion of the air), which it has loft in its circula-
tion through the other parts of the body. The pul-
monary artery receives the blood from the right ven-
tricle of the heart, and dividing into two branches, ac-
companies the bronchi every where, by its ramifications
through the lungs ; and the blood is afterwards con-
veyed back by the pulmonary vein, which gradually
forming a confliderable trank, goes to empty itfelf into
the left ventricle of the heart; fo that the quantity of
blood which enters into the lungs, is perhaps greater
than that which is fent in the fame proportion of time
through all the other parts of the body.

Sect. VII. Of Refpiration.

ResriraTion conftitutes one of thofe funétions
which are properly termed vira/, as being eflential to
life; for to live and to breathe are in fa& fynonymous
terms. It confifts in an alternate contraction and dila-
tation of the thorax, by firft infpiring air into the lungs,
and then expelling it from them in exf{piration.

It will perhaps be eafy to diftinguith and point out
the feveral phenomena of refpiration; but to explain
their phyfical caufe will be attended with difficulty :
for it will naturally be enquired, how the lungs, when
emptied of the air, and contraéted by exfpiration, be-
come again inflated, they themfelves being perfectly
paflive? How the ribs are elevated in oppofition to
their own natural fituation? and why the diaphragm is
contrated downwards towards the abdomen ? Were we
to affert that the air, by forcing its way into the cavity
of the lungs, dilated them, and confequently elevated
the ribs, and prefled down the diaphragm, we fhould
fpeak erroneoufly. What induces the firft infpiration,
it is not eafy to afcertain; but after an animal has once
refpired, it would feem likely that the blood, after ex-
fpiration, finding its paffage through the lungs obftruc-
ted, becomes a {timulus, which induces the intercoftal
mufcles and the diaphragm to contra&, and enlarge the
cavity of the thorax, in confequence perhaps of a cer-
tain nervous influence, which we will -not here attempt
to explain. The air then ruthes into rhe lungs; every
branch of the bronchial tubes, and all the cellular {pa-
ces into which they open, become fully dilated; and
the pulmonary veflels being equally diftended, the blood
flows through them with eafe. But as the ftimulus
which firft occafioned this dilatation ceafes to operate,
the mufcles gradually contract, the diaphragm rifes up-
wards again, and diminifhes the cavity of the cheft; the
ribs return to their former ftate; and as the air pafles
out in exfpiration, the lungs gradually collapfe, and a
refiftance to the paflage of the blood again takes place.
But the heart continuing to receive and expel the
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blood, the pulmonary artery begins again to be diftend-
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! Thorax. ed the ftimulus is renewed, and the fame procefs is
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repeated, and continues to be repeated, in a regular
fuccellion, during life: forthough the mufcles of refpi-
ration, having a mixed motion, are (unlike the heart)
in fome meafure dependent on the will, yet no human
being, after having once refpired, can live many mo-
ments without it. In an attempt to hold one’s breath,
the blood foon begins to diftend the veins, which are
unable to empty their contents into the heart; and we
are able only, during a very little time, to refift the fti-
mulus to infpiration. In drowning, the circulation
feems to be ftopped upon this principle; and in hang-
ing, the preffure made on the jugular veins, may co-
operate with the ftoppage of refpiration in bringing on
death.

Till within thefe few years phyfiologiits were entire-
1y ignorant of the ufe of refpiration. It was at length
difcovered in part by the illuftrious Dr Prieftley. He
found that the air exfpired by animals was phlogiftica-
ted ; and that the air was fitter for refpiration, er for
fapporting animal life, in proportion as it was freer
from the phlogiftic principle. It had long been obfer-
ved, that the blood in pafling through the lungs ac-
quired a more florid colour. He therefore fufpetted,
that it was owing to its having imparted phlogifton to
the air: and he fatisfied himfelf of the truth of this
idea, by experiments, which fhowed, that the craflemen-
tum of extravafated blood, phlogifticated air in pro-
portion as it loft its dark colour. He farther found,
that blood thus reddened had a ftrong attraction for
phlogifton; infomuch that it was capable of taking it
from phlogifticated air, thereby becoming of a darker
colour. From hence it appeared that the blood, in its
circulation through the arterial fyftem, imbibes a con-
fiderable quantity of phlogifton, which is difcharged
from it to the air in the lungs.

This difcovery has fince been profecuted by two very
ingenious phyfiologifts, Dr Crawford and Mr Ellior.
It had been thown by profeffors Black and Irvine, that
different bedies have different capacities for containing
fire. For example, that oil and water, when equally
hot to the fenfe and the thermometer, contain diffe-
rent proportions of that principle ; and that unequal
quantities of it are required, in order to raife thofe
fubftances to like temperatures. 'The enquiries of Dr
Crawford and Mr Elliot tend to prove, that the capa-
cities of bodies for containing fire are diminithed by
the addition of phlogifton, and increafed by its fepara-
tion : the capacity of calx of antimony, for example,
being greater than that of the antimony itfelf. Com-
mon air contains a great quantity of fire; combuftible
bodies very little. In combuftion, a double elective
attraction takes place ; the phlogifton of the body be-
ing transferred to the air, the fire contained in the air
to the combuftible body. But as the capacity of the
latter is not increafed fo much as that of the former is
diminithed, only part of the extricated fire will be ab-
forbed by the body. The remainder therefore will raife
the temperature of the compound ; and hence we may
account for the heat attending combuftion. As the
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ufe of refpiration is to dephlogifticate the blood, it feems
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place in this procefs; the phlogifton of the blood be-
ing transferred to the air, and the fire contained in the
air to the blood ; but with this difference, that the ca-
pacities being equal, the whole of the extricated fire is
abforbed by the latter. The blood in this ftate circu-
lating through the body, imbibes phlogifton, and of
courfe gives out its fire ; part only of which is abforb-
ed by the parts furnifhing the phlogifton, the remain-
der, as in combuftion, becoming fenfible; and is there-
fore the caufe of the heat of the body, or what is call-
ed animal heat.

In confirmation of this doétrine it may be obferved,

that the venous blood contains lefs fire than the arte-
rial; combuftible bodies lefs than incombuftible ones;
and that air contains lefs of this principle, according
as it is rendered, by combination with phlogifton, lefs
fit for refpiration (z).
_ In afcending very high mountains, refpiration is
found to become fhort and frequent, and fometimes to
be attended with a {pitting of blood. Thefe fymptoms
feem to be occafioned by the air being too rare and
thin to dilate the lungs fufficiently; and the blood
gradually accamulating in the pulmonary veffels, fome-
times burfts through their coats, and is brought up by
coughing. This has likewife been accounted for in a
different way, by fuppofing that the air contained in
the blood, not receiving an equal preflure from that of
the atmofphere, expands, and at length ruptures the
very minute branches of the pulmonary veflels; upon
the fame principle that fruits and animals put under
the receiver of an air-pump, are feen to {fwell as the
outer air becomes exhaufted. But Dr Darwin of
Litchfield has lately publifhed fome experiments, which
feem to prove, that no air or elaftic vapour does exift
in the blood-veffels, as has been generally fuppofed ;
and he isinduced to impute the {pitting of blood, which
has fometimes taken place in afcending high moun-
tains, to accident, or to violent exertions; as it never
happens to animals that are put into the exhaufted re-
ceiver of an air-pump, where the diminution of preffure
is many times greater than on the fummit of the high-
eft mountains.

Sect. VIII. Of the Voice.

REsPIRATION has already been defcribed as afford-
ing us many advantages; and next to that of life, its
moft important ufe fcems tobe that of forming the voice
and {peech. The ancients, and almoft all the moderns,
have confidered the organ of fpeech asa kind of mufi-
cal inftrament, which may be compared to a flute, to
an hautboy, to an organ, &c. and they argue after
the following manner.

The trachea, which begins at the root of the tongue,
and goes to terminate in the lungs, may be compared
to the pipe of an organ, the lungs dilating like bellows
during the time of infpiration; and as the air is driven
out from them in exfpiration, it finds its paflage ftrait-
ened by the cartilages of the larynx, againft “which it

ftrikes.

(z) See Crawford’s Experiments and Obfervations
tions.

on Animal Heat, and Elliot’s Philofophical Obferya-
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ftrikes,  As thefe eartilages are more or lefs elaftic,
they occafion in their turn more or lefs vibration in the
air, and thus produce the found of the voice ; the va-
riation in the found and tone of which depends on the
ftate of the glottis, which, when ftraitened, produces
an acute tone, and a grave one when dilated.

The late M. Ferein communicated to the French
Academy of Sciences a very ingenious theory on the
formation of the voice. He confidered the organ of
the voice as a ftring, as well as a wind, inftrument ; fo
that what art has hitherto been unable to conftru,
and what both the fathers Merfenne and Kircher fo
much wifhed to fee, M. Ferein imagined he had at
length difcovered in the human body. He obferves,
that there are at the edges of the glottis certain tendi-
nous chords, placed horizontally acrofs it, which are
capable of confiderable vibration, fo as to produce
found, in the fame manner as it is produced by the
firings of a violin or a harpfichord : and he fuppofes
that the air, asit paffes out from the lungs, a@s asa
bow on thefe ftrings, while the efforts of the breaft
and lungs regulate its motion, and produce the variety
of tones.. So that according to this {fyftem the varia-
tion in the voice is not occafioned by the dilatation or
contration of the glottis, but by the diftenfion or re-
laxation of thefe firings, the found being more or lefs
acute in proportion as they are more or lefs ftretched
out. Another writer on this fubjeé fuppofes, that the
organ of voice is a double inftrument, which produces
in unifon two founds of a different nature ; one by
means of the air, and the other by means of the chords
of the glottis. Neither of thefe fyftems, however, are
univerfally adopted. They are both liable to infupe-
rable difficulties ; fo,that the manner in which the voice
is formed has never yet been fatistattorily afcertained :
we may obferve, however, that the found produced by
the glottis is not articulated. ~ To effe& this, itis re-
quired to pafs through the mouth, where it is differ-
ently modified by the ation of the tongae, which is
cither puthed againft the teeth, or upwards towards the
palate ; detaining it in its paffage, or permitting it to
flow freely, by contrading or dilating the mouth.

Sect. IX. Of Dejedtion,

By dcje@ion we mean the a& of voiding the faces
at the anus ; and an account of the manner in which
this is conducted wasreferved for this part of the work,
becaufe it feemed to require a knowledge of refpiration
to be perfeétly underitood. ¥

The inteflines were defcribed as having a periftaltic
motion, by which the feces were gradually advancing

towards the anas. Now, whenever the fzeces are accu- "

mulated in the inteftinum reétum in a fuflicient quan-
tity to become troublefome, either by their weight or
acrimony, they excite a certain uncafinefs which in-
duces us to go to ftool.—To effet this, we begin by
making a confiderable infpiration ; in confequence of
which the diaphragm iscarried downwards towards the
Jower belly ; the abdominal mufcles are at the fame
time contracted in obedience to the will ; and the in-
teftines being comprefled on all ﬁd_cs, the refiftance of
thie phiniter is overcome, and the fzeces pafs out at the
anus ; which is afterwards drawn up hy its longitudinal
fibres, which are called /evatores ani, and then by
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means of its [phinéter is again contralted : but it fome-
times happens, as in dyfenteries for inftance, that the
facces are very liquid, and have confiderable acrimony ;
and then the irritation they occafion is more frequent,
foas to promote their difcharge without any preflure
from the diaphragm or abdominal mufcles ; and fome-
times involuntarily, as is the cafe when the fphincter
becomes paralytic.

Sect. X. Of the Pericardium, and of the Heart and
its duricles.

TuE two membranous bags of the pleara, which
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were defcribed as forming the mediaftinum, recede one Pericar-
from the other, fo as to afford a lodgment to a firm divm-

membranous fac, in which theheart is fecurely lodged ;
this fac, which is the pericardium, appears to be com-
poled of two tunics, united to cach other by cellular
membrane.—The outer coat, which is thick, and in
fome places of tendinous complexion, is a produclion
of the mediaftinum ; the inner coat, which is extreme-
ly thin, is refleted over the auricles and ventricles of
the heart, in the fame manner as the tunica conjun&i-
va, after lining the eye lids, is refleéted over the eye.

This bag adheres to the tendinous part of the dia-
phragm, and contains a coagulable lymph, the /iguor
pericardii, which ferves to lubricate the heart and fa-
cilitate its motions ; and feems to be fecrcted and ab-
forbed in the fame manner as it is in the other cavities
of the body.

The arteries of the pericardium are derived from the
phrenic, and its veins pafsinto veins of the fame name ;
its nerves are likewife branches of the phrenic.

The fize of the pericardium is adapted to that of
the heart, being ufually large enough:to contain it
loofely. Asits cavity does not extend to the fternum,
the langs cover it in infpiration ; and as it every where
invefts the heart, it effectually fecures it from being in-
jured by lymph, pus, or any other fluid, extravafated
into the cavities of the thorax.

122
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The heart is a hollow mufcle of a conical fhape, fi- Heart, ar
tuated tranfverfely between the two laminz of the me- its auricle

diaftinum, at the lower part of the thorax ; having its
bafis tarned towards the right fide, and its point or
apex towards the left.—Its lower furface is fomewhat
flattened towards the diaphragm. Its bafis, from
which the great veflels originate, is covered with fat,
and it has two hollow and flethy appendages, called
anricles.—Round thefe feveral openings, the heart
{eems to be of a firm ligamentous texture, from which
all its fibres feem to originate ; and as they advance
from thence towards the apex, the fubftance of the
heart {eems to become thinner.

The heart includes two cavities of ventricles, which
are feparated from each other by a flelhy feptam ; one
of thefe is called the right, and the other the /eft, ven-
tricle ; though perhaps, with refpe. to their fitnation,
it would be more proper to diftinguith them into the
anterior. and pofterior ventricles.

The heart is exteriorly covered by avery fine mem-
brane ; and its ftratture is perfe@ly mufeular or flethy,
being compofed of fibres which are defcribed as paf-
fing in ditferent direGions ; fome as being extended
longitudinally from the bafis to the apex ; others, as
taking an oblique or fpiral courfe; and a third fort as

being
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the two ventricles we obferve feveral furrows; and there
are likewife tendinous ftrings, which arife from flethy
columne inthe two cavities, and are attached to the
valves of the auricles : That the ufe of thefe and the
other valves of the heart may be underftood, it muft
be obferved, that four large veffels pafs out from the
bafis of the heart, viz. two arteries and two veins ;
and that each of thefe veflels is furnithed with a thin
membranous produétion, which is atrached all round
to the borders of their feveral orifices, from whence
hanging loofely down they appear to be divided into
two or three diftinét portions. But as their ufes in the
arteries and veins are different, fo are they difterently
difpofed. ‘Thofe of the arteries are intended to give
way to the paflage of the blood into them from the
ventricles, but to oppofe its return : and, on the con-
trary, the valves of the veins are conftructed fo as to
allow the blood only to pafs into the heart. In confe-
quence of thele different ufes, we find the valves of
the pulmonary artery and of the aorta attached to the
orifices of thofe veflels, fo as to have their concave
furfaces turned towards the artery ; and their convex
furfaces, which mutually meet together, being placed
towards the ventricle, only permit the blood to pafs
one way, which is into the arteries. There are nfual-
1y three of thefe valves belonging to the pulmonary ar-
tery, and as many to the aorta; and from their figure
they are called valvule femilunares. The communica-
tion between the two great veins and the ventricles is
by means of the two appendages or auricles into which
the blood is difcharged ; fo that the other valves which
may be faid to belong to the veins, are placed in each
ventricle, where the auricle opens into it. The valves
in the right ventricle are ufually three in number, and
are named valvule tricufpides ; but in the left ventricle
we commonly obferve only two, and thefe are the
valvule mitrales. The membranes which form thefe
valves in each cavity are attached fo as to project fome-
what forward ; and both the tricufpides and the mitrales
are connected with the tendinous ftrings, which were
defcribed as arifing from the flefhy co/umnz. By the
contraétion of either ventricle, the blood is driven inro
theartery which communicates with that ventricle ; and
thefe tendinous ftrings being gradually relaxed as the
fides of the cavity are brought nearer to each other,
the valves naturally clofe the opening into the auricle,
and the blood neceflarily directs its courfe into the
then only open paflage, which is into the artery ; but
after this contraction, the heart becomes relaxed, the
tendinous ftrings are again ftretched out, and, drawing
the valves of the auricle downwards, the blood is pour-
ed by the veins into the ventricle, from whence, by
another contraction, it is again thrown into the artery,
as will be defcribed hereafter. The right ventricle is
not quite fo long, though fomewhat larger, than the
left; but the latter has more fubftance than the other :
and this feems to be, becaufe it is intended to tranfmit

the blood to the moft diftant parts of the body, where-
as the right ventricle diftributes it only to the lungs.

The heart receives its nerves from the par vagum
and the intercoftals. The arteries which ferve for its
nourifiment are two in number, and arife from the
aorta. They furronnd in fome meafure the bafis of
the heart, and from this courfe are called the coronary
arteries. - From thefe arteries the blood is returned by
veins of the fame name into the auricles, and even in-
to the ventricles.

The mufcular bags called the awricles are fituated at
the bafis of the heart, at the fides of each orhc.r;
and, correfponding with the two ventricles, are like
thofe two cavities diftinguifhed into right and /eft.
Thefe facs, which are interiorly unequal, have exter-
nally a jagged appendix ; which, from its having been
compared to the extremity of an ear, has given them
their name of auricles.

XI.

BECT. Angiology, or a Defeription of the

Blood-veffels.

Tae heart has been defcribed as contra&ing itfelf,
and throwing the blood from its two ventricles into
the pulmonary artery and the aorta, and then as re-
laxing itfelf and receiving a frefh fupply from two large
veins, which are the pulmonary vein and the vena ca-
va. We will now point out the principal diftributions
of thefe veflels.

The pulmonary arteryarifes from the right ventricle
by a large trunk, which foon divides into two confi-
derable branches, which pafs to the right and left lobes
of the lungs: each of thefe branches is afterwards
divided and fubdivided into an infinite namber of
branches and ramifications, which extend through the
whole fubftance of the lungs ; and from thefe branches
the blood is returned by the veins, which, contrary to
the courfe of the arteries, begin by very minute ca-
nals, and gradually become larger, forming at length
four large trunks called pzlmonary veins, which termi-
nate in the /eft auricle by one common opering, from
whence the blood paffes into the /zfF ventricle. From
this fame ventricle arifes the aorta or great artery,
which at its beginning is nearly an inch in diameter :
it foon fends off two branches, the coronaries, which
go to be diftributed to the heart and its auricles. After
this, at or about the third or fourth vertebra of the
back, it makes a confiderable curvature ; from this
carvatare (B) arife three arteries ; one of which foon
divides into two branches. The firft two are the left
fubclavian and the left carotid, and the third is a com-
mon trank to the right fubclavian and right carotid ;
though fometimes both the carotids arife diftin@ly
from the aorta.

The two carotids afcend within the fubclavians, alon
the fides of the trachea; and when they have reache
the larynx, divide into two principal branches, the -
ternal and external carotid. The firft of thefe runs 2

little

() Authors differ about the courfe and diftin@ions of thefe fibres ; and it feems right to obferve, that the
ftructure of the heart being more compact than that of other mufcles, its fibres are not eafily feparated.

() Anatomifts ufually call the upper part of this curvature aorta afcendens; and the other part of the artery
to its divifion at the iliacs, aorta defcendens: but they differ about the place where this diftin&ion is to be intro-
duced ; and it feems fufficiently to anfiwer every purpofe, to {fpeak only of the aorta and its curvatare.
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little way backwards in a bending direction; and hav-
g reached the under part of the ear, paffes through
thc_canal into the os petrofum, and entering into the
cavity of the cranium, is diftributed to the brain and
the membranes which invelope it, and likewife to the
cye. Theexternal carotid divides into feveral branches,
which are diftributed to the larynx, pharynx, and o-
ther parts of the neck ; and to the jaws, lips, tongue,
cyes, temples, and all the external parts of the head.

Each fubclavian is likewife divided intoa great num-
ber of branches. It fends off the wvertebral artery,
which pafles through the openings we fee at the bot-
tom of the tranfverfe procefles of the vertebra of the
neck, and in its conrfe fends off many ramifications
to the neighbouring parts. Some of its branches are
diftribated to the {pinal marrow, and after a confider-
able inflection it enters into the cranium, and is dif-
tribated to the brain. The fubslavian likewife fends
off branches to the mufcles of the neck and fcapula ;
and the mediaftinam, thymus, pericardium, diaphragm,
the breafts, and the mufcles of the thorax, and even
of the abdomen, derive branches from the fubclavian,
which are diftingnifhed by different names, alluding
to the parts to which they are diftributed ; as the mam-
mary, the phrenic, the intercoftal, &c.  But notwith-
ftanding the great number of branches which have
been defcribed as arifing from the fubclavian, it is ftill
a confiderable artery when it reaches the axi//a, where
it drops its fermer name, which alludes to its paffage
under the clavicle, and is called the axillary artery;
from which a variety of branches are diftributed to the
maufcles of the breaft, fcapula, and arm.—But its main
trunk taking the name of brachialis, ransalongonjthein-
fide of thearm near the oshumeri, tillit reaches the joint
of the fore-arm, and then it divides into two branches.
This divifion however is different in different fubjes ;
for in fome it takes place higher up and in others low-
er down. When it happens to divide above the joint,
it may be confidered as a happy difpofition in cafe of
an accident by bleeding; for fuppofing the artery to

- be unfortunatcly punctured by the lancet, and that the

hzmorrhage conld only be ftopped by making aliga-
ture on the veflel, one branch would remain unhurt,
through which the blood would pafs uninterrupted to
the fore-arm and hand. One of the two branches of
the brachialis plunges down under the flexor mafcles,
and rans along the edge of the ulna; while the other
is carried along the outer furface of the radius, and is
eafily felt at the wrift, where it is only covered by the
common integaments. Both thefe branches commonly
unite in the palm of the hand, and form an arterial
arch from whence branches are detached to the fin-
ers.

The aorta, after having given off at itscarvature the
earotids and fubclavians which convey blood to all the
upper parts of the body, defcends upon the bodics of
the vertebrz a little to the left, as far as the os facram,
where it drops the name of aortz, and divides into
two confiderable branches. In this courfe, from its
curvatare to its bifurcation, it fends off feveral arteries
in the following order: 1. Oneor two little arteries,
firt dentonftrated by Rayfch as going to the bronchi,
and called arterie bronchinales Ruyfchii. 2. Thc_artcriae
cefophagez. Thefe are commonly three or four in num-
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ber. They arife from the fore-part of the aorta, and Of the

are diftributed chiefly to the cefophagus.
ferior intercoftal arteries, which are diftributed be-
tween the ribs in the fame manner as the arteries of
the three or four fuperior ribs are, which are derived
from the fubclavian. Thefe arteries fend off branches
to the medulla fpinalis. 4. The diaphragmatic or in-
ferior phrenic arteries, which go to the diaphragm,
ftomach, omentum, dunodenum, pancreas, fpleen, li-
ver, and gall-bladder. 5. The coeliac, which fends
off the coronary-ftomachic, the fplenic, and the hepa-
tic artery. 6. The fuperior mefenteric artery, which
is diftributed to the mefentery and fmall inteftines.
7. The emulgents, which go to the kidneys. 8. The
arteries, which arc diftributed to the glandula renales.
9. The fpermatic. 10. The inferior mefenteric arte-
ry, which ramifies through the lower portion of the
mefentery and the large inteftines.—A branch of this
artery which goes to the re®um is called the infernal
hemorrhoidal. 11. The lumbar arteries, and a very
{mall branch called the facra, which are diftributed to
the mufcles of the loins and abdomen,’and to the os fa-
cram and medulla fpinalis.

The trunk of the aorta, when it has reached the
laft vertebra lumborum, or the os facrum, drops the
name of aorta, and feparates into two forked branches
called the i/iacs. Each of thefe foon divides into two
branches; one of which is called the internal iliac, or
kypogaflic artery, and is diftribnted upon the contents
of the pelvis and upon the mufcles on its outer fide.
One branch, called pudenda communis, {fends fmall ra-
mifications to the end of the retum under the name of
hemorrhoidales externe, and is afterwards diftributed
upon the penis. The other branch, the external iliac,
after having given off the circumflex artery of the os
ilinm and the epigaftric, which is diftributed to the
recti-mufcles, pafles out of the abdomen under Poupart’s
ligament, and takes the name of crural artery. It de-
fcends on the inner part of the thigh clofe to the os fe-
moris, fending off branches to the mufcles, and then
finking deeper in the hind part of the thigh, reaches
the ham, where it takes the name of popliteal : after
this it {eparates into two confiderable branches; one of
which is called the anterior tibial artery ; the other di-
vides into two branches, and thefe arteries all go to be
diftributed to the leg and foot.

The blood, which is thus diftributed by the aorta to
all parts of the body, is bronght back by the veins,
which are {uppofed to be continued from the ultimate
branches of arteries; and uniting together as they ap-
proach the heart, at length form the large trunks, the
vena cava afcendens, and vena cava defcendens.

All the veins which bring back the blood from the
upper extremities, and from the head and breaft, pafs
into the vena cava defcendens; and thofe which return
it from the lower parts of the body terminate in the
vena cava afcendens; and thefe two cavas uniting to-
gether as they approach the heart, open by one com-
mon orifice into the left auricle.

Tt does not here feem to be neceffary to follow the
different divifions of the veins as we did thofe of the
arteries; and it will be fafficient to remark, that in
general every artery is accompanied by its vein, and
that both are diftinguifhed by the fame name. But,

like
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Of the like many other general rules, this too has its excep-
Thorax. tions (c).

The veins for inftance, which accompany
the external and internal carotid, are not called the
carotid veins, but the external and internal jugular.—
In the thorax, there is a vein diftinguifhed by a proper
name, and this is the 2zygos, or vena fine pari. This
vein, which is a pretty confiderable one, runs along
by the right fide of the vertebra of the back, and is
chiefly deftined to receive the blood from the inter-
coftals on that fide, and from the lower half of thofe
on the left fide, and to convey it into the vena cava
defcendens. In the abdomen we meet with a vein,
which is ftill 2 more remarkable one, and this is the
vena porte, which performs the office both of an ar-
tery and a vein. Itis formed by a re-union of all
the veins which come from the ftomach, inteftines, o-
mentum, pancreas, and {pleen, fo as to compofe one
great srunk, which goes to ramify through the liver;
and after having depofited the bile, its ramifications
unite and bring back into the vena cava, not only the
blood which the vena portee had carried into the liver,
but likewife the blood from the hepatic artery. Every
artery has a vein which correfponds with it; but the
trunks and branches of the veins are more numerous
than thofe of the arteries.—The reafons for this dif-
pofition are perhaps more difficult to be explained ; the
blood in its courfe through the veins is much farther
removed from the fource and caufe of its motion, which
are in the heart, than it was when in the arteries; fo
that its courfe is confequently lefs rapid, and enough
of it could not poflibly be brought back to the heart
in the moment of its dilatation, to equal the quantity
which is driven into the arteries from the two ven-
tricles, at the time they contract; and the equilibri-
um which is fo effential to the continuance of life and
health would confequently be deftroyed, if the capacity
of the veins did not exceed that of the arteries, in the
fame proportion that the rapidity of the blood’s motion
through the arteries exceeds that of its return through

_ the veins.

Alarge artery ramifying through the body, and
continued to the minute branches of veins, which gra-
dually unite together to form a large trunk, may be
compared to two trees united to each other at their
tops; or rather as having their ramifications fo dif-
pofed that the two trunks terminate in one common
point; and if we farther fuppofe, that both thefe
trunks and their branches are hollow, and that a fluid
is inceflantly circulated through them, by enter-
ing into one of the trunks and returning through
the other, we fhall be enabled to conceive how the
blood is circulated threugh the veflels of the human
body.

Every trunk of an artery, before it divides, is
nearly cylindrical, or of equal diameter through its
whole length, and fo are all its branches when exa-
mined feparately. But every trunk feems to contain
lefs blood than the many branches do into which that
trunk feparates ; and each of thefe branches probably
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contains lefs blood than the ramiﬁcatic_)ns do into which Tohf the
it is fubdivided : and it is the fame with the veins ; the orax,

volume of their feveral ramifications, when confidered
together, being found to exceed that of the great trunk
which they form by their union. )

The return of the blood through the veins to the
heart, is promoted by the adtion of the mufcles, and
the pulfation of the arteries. And this returs is like-
wife greatly aflifted by the va/ves which are to be met
with in the veins, and which conftitute one of the
great diftin@tions between them and the arteries.
Thefe valves, which are fuppofed to be formed by the
inner coat of the veins, permit the blood to flow from
the extremities towards the heart, but oppofe its return.
They are moft frequent in the {maller veins. As the
column of blood increafes, they feem to become lefs
neceflary ; and therefore in the vena cava afcendens, we
meet with only one valve, which is near its origin.

The arteries are compofed of feveral tunics. Some
writers enumerate five of thefe tunics ; but perhaps we
may more properly reckon only three, viz. the zervous,
mufcular, and cuticular coats. The veins are by fome
anatomifts defcribed as having the fame number of
coats as the arteries; but as they do not feem to be
irritable, we cannot with propriety fuppofe them to
have a mufcular tunic. We are aware of Dr Verf-
chuir’s* experiments to prove thatthe jugularand fome

* De Ar-

other veins poffefs a certain degree of irritability ; buf srizygm et
it is certain, that his experiments, repeated by others, Zenarum vi
have produced a different refult ; and even he himfelf irritabii,
allows, that fometimes he was unable to diftingunifh 4te-

any fuch property in the veins. Both thefe feries of
veflels are nourithed by flill more minute arteries and
veins, which are feen creeping over their coats, and
ramifying through their whole fubftance, and are call-
ed vafa vaforum; they have likewife many minute
branches of nerves.

The arteries are much ftronger than the veins, and
they feem to require this force to be enabled to refift
the impetus with which the blood circulates through
them, and to impel it on towards the veins.

When the heart contrads, it impels the blood intor
the arteries, and fenfibly diftends them ; and thefe vef-
fels again contrat, as the heart becomes relaxed to re-
ceive more blood from the auricles; fo that the caufe
of the contraction and dilatation of the arteries feems
to be ealy to be underftood, being owing in part to
their own contractile power, and in part to the a&ion
of the heart; butin the veins, the effes of this im-
pulfe not being fo fenfibly felr, and the veflels them-
felves having little or no contradile power, the blood:
{eems to flow in a conftant and equal ftream: and this
together with its paffing gradvally from a fmall chan~
nel into a larger one, feemns ro be the reafon why the
wveins have no pulfatory motion, excepr the large ones
near the heart ; and in thefe it feem: be occiﬁoncd
by the motion of the diaphragm, and by the regurgi-
tation of the blood in the czvas. v

SEcT.

(c) Inthe extremitics, fome of the deep-feated veins, and all the fuperficial ones, take a courfe different

from that of the arteries.
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Sect. XII. Of the Aftion of the Heart, Auricles,

and Arteries.

THE heart, atthe time itcontrads, drives theblood
from its ventricles into the arteries; and the arteries
being thus filled and diftended, are naturally inclined
to contract the moment the heart begins to dilate, and
ceafes to fupply them with blood. Thefe alternate mo-
tions of contraction and dilatation of the heart and ar-
teries, are diftinguifhed by the names of /j/fo/e and dia-
flole. When the heart is in a ftate of contradion or
{yftole, the arteries are at that inftant diftended with
blood, and in their diaftole ; and it is in this ftate we
feel their pulfatory motion, which we call the pu/fe.
‘When the heart dilates, and the arteries contraét, the
blood is impelled onwards into the veins, throngh which
it is returned back to the heart. While the heart,
however, is in its fyftole, the blood cannot pafs from
the veins into the ventricles, but is detained in the au-
ricles, which are two refervoirs formed for this ufe,
till the diaftole, or dilatation of the heart, takes place ;
and then the diftended auricles contra, and drive the
blood into the ventricles : fo that the auricles have an
alternate fyftole and diaftole as well as the heart.

Although both the ventricles of the heart contract
at the fame time, yet the blood paffes from one ro the
other. In the fame moment, for inftance, that the
left ventricle drives the blood into the aorta, the right
ventricle impels it into the pulmonary artery, which
is diftributed through all the fubftance of the lungs.
The blood is afterwards brought back into the left ven-
tricle by the pulmonary vein, at the fame time that
the blood is returned by the cavas, into the right ven-
tricle, from all the other parts of the body.

This feems to be the mode of aion of the heart
and its veflels : but the caufe of this aétion has, like
all other intricate and interefting fubjects, been differ-
ently explained. It feems to depend on the ftimulus
made on the different parts of the heart by the blood
itfelf, which by its quantity and heat, or other proper-
ties (D), is perhaps capable of firft exciting that mo-
tion, which is afterwards continued through life, inde-
pendent of the will, by a regular return of blood to
the auricles, in a quantity proportioned to that which
is thrown into the arteries.

The heart poflefles the vis infita, or principle of ir-
ritability, in a much greater degree than any other
mufcle of the body. The pulfe is quicker in young
than in old fubjeéts, becaufe the former are cet. par.
more irritable than the latter. Upon the fame prin-
ciple we may explain, why. the pulfe is conftantly
quicker in weak than in robuft perfons.

SeEct. XIII. Of the Circulation.

ArTER what has been obferved of the ftructure and
ation of the heart and its auricles, and likewife of the
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arteries and veins, there feem to be but very few argu-
ments required to demonftrate the circulation of the
blood, which has long fince been eftablifhed as a medi-
cal truth.  This circulation may be defined to be a
perpetual motion of the blood, in confequence of the
aftion of the heart and arteries, which impel it through
all the parts of the body, from whence it is brought
back by the veins of the heart.

A very fatisfactory proof of this circulation, and a
proof eafy to be underftood, may be deduced from the
different efte@s of preflure on an artery and a vein. If
a ligature, for inftance, is pafled round an artery, the
veflel {wells confiderably between the ligature and the
heart; whereas if we tie up a vein, it only becomes
filled between the extremity and the ligature, and this
is what we every day obferve in bleeding. The liga-
ture we pafs round the arm on thefe occafions, com-
prefles the fuperficial veins ; and the return of the blood
through them being impeded, they become diftended.
When the ligature is too loofe, the veins are not fuf-
ficiently compreffed, and the blood continues its pro-
grefs towards the heart ; and, on the contrary, when
it is made too tight, the arteries themfelves become
comprefled ; and the flow of the blood through them
being impeded, the veins cannot be diftended.

Another phanomenon, which effectually proves the
circulation, is the lofs of blood that every living ani-
mal fuftains by opening only a fingle artery of a mode-
rate fize ; for it continues to flow from the wounded
veflel till the equilibrium is deftroyed which is effential
to life. This trath was not unknown to the ancients ;
and it feems ftrange that it did not lead them to a
knowledge of the circulation, as it fufficiently proves,
that all the other veffels muft communicate with that
which is opened. Galen, who lived more than 1500
years ago, drew this conclufion from it ; and if we far-
ther obferve, that he defcribes (after Erafiftratus, who
flourifhed about 450 years before him) the feveral valves
of the heart, and determines their difpofition arnd ufes,
it will appear wonderful, that a period of near 2000
years fhould afterwards elapfe before the true courfe
of the blood was afcertained. This difcovery, for
which we are indebted to the immortal Harvey, has
thrown new lights on phyfiology and the dotrine of
difeafes, and conftitutes one of the moft important pe-
riods of anatomical hiftory.

Sect. XIV. Of the Nature of the Blood.

Broop, recently drawn from a vein into a bafon,

would feem to be an homogeneous fluid of a red co-
lour (E); but when fuffered to reft, it foon coagulates,
and divides into two parts, which are diftinguithed by
the names of craffamentum and ferum. The craffamen-
tum is the red coagulum, and the ferum is the water
in which it floats. Each of thefe may be again fepa-
rated into two others; for the craffamentum, by being

5C repeatedly

(o) Dr Harvey long ago fuggefted, that the blood is pofleffed of a living principle ; and Mr J. Hunter has

lately endeavoured to revive this doctrine ; in fupport of which he has adduced many ingenious arguments.
The fabjeét is a curious one, and deferves to be profeccuted as an inquiry which cannot but be interefting to
phyfiologifts. °

(e) The blood, as it flows through the arteries, is obferved to bf: more florid than it is in the veins ; and
this rednefs is acquired in its paffage throngh the lungs. /id. felt. vii,
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repeatedly wathed in warm water, gives out all its red

the coagulable lymph (¥}, which is a gelatinous fub-
ftance, capable of being hardened by fire till it becomes
perfecly horny : and if we expofe the ferum to a cer-
tain degree of heat, part of it will be found to coagu-
late like the white of an egg, and there will remain a
clear and limpid water, refembling urine both in itsap-
pearance and fmell.

_ The ferum and eraffamentum differ in their propor-
tion in different conftitutions; in a ftrong perfon, the
craflamentum is in a greater proportion to the ferum
than in a weak one;* and the fame difference is found
to take place in difeafes (c).

SeEct. XV. Of Nutrition.

TuE variety of funéions which we have defcribed
as being inceflantly performed by the living body, and
the continual circulation of the blood through it, muft
neceffarily occafion a conftant diffipation of the feveral
parts which enter into its compofition. In fpeaking
of the infenfible perfpiration, we obferved how much
was inceffantly paffing off from the lungs and the fur-
face of the tkin. The difcharge by urine is likewife
every day confiderable ; and great part of the bile, fa-
liva, &c. are excluded by ftool. But the folid, as well
as the fluid parts of the body, require a conftant re-
newal of nutritious particles. They are expofed to the
attrition of the fluids which are circalated through
them ; and the contraction and relaxation they repeat
fo many thoufand times in every day, would neceffarily
occafion a diffolution of the machine, if the renewal
was not proportioned to the wafle.

It is eafy to conceive how the chyle formed from
the aliment is aflimilated into the nature of blood, and
repairs the lofs of the fluid parts of our body; but
how the folids are renewed, has never yet been fatis-
fadtorily explained. The natritious parts of the blood
are probably depofited by the arteries by exfudation
through their pores into the tela cellulofa ; and as the
folid parts of the body are in the embryo only a kind
of jelly, which gradually acquires the degree of con-
fiftence they are found to have when the body arrives

at a more advanced age ; and thefe fame parts which

confift of benes, cartilages, ligaments, mufcles, &c. Thorax.

are fometimes reduced again by difeafe to a gelatinous
flate; we may, with fome degrec of probability, con-
fider the coagulable lymph as the fource of nutrition.
If the fupply of nourifhment exceeds the degree of
wafte, the body increafes; and this happens in infancy
and in yeuth : for at thofe periods, but morc particu-
larly the former one, the fluids bear a large proportion
to the folids ; and the fibres being foft and yielding,
are proportionably more capable of extenfion and in-
creafe. But when the fupply of nutrition only equals
the wafte, we neither increafe or decreafe ; and we
find this to be the cafe when the body has attained its
full growth or acé » for the folids having then acqui-
red a certain degree of firmnefs and rigidity, do not
permit a farther increafe of the body. But as we ap-

proach to old age, rigidity begins to be in excefs, and -

the fluids (n) bear a much lefs proportion to the folids
than before. The diffipation of the body is greater
than the fupply of nourifhment ; many of the fmaller
veflels become gradually impervious (1) ; and thefibres
lofing their moifture and their elaflicity, appear flaccid
and wrinkled. The lilies and the rofes difappear, be-
caufe the fluids by which they were produced can no
longer reach the extremities of the capillary veflels of
the fkin. As thefe changes take place, the nervous
power being proportionably weakened, the irritability
and fenfibility of the body, which were formerly fo re-
markable, are greatly diminifhed ; and in advanced
life, the hearing, the eye-fight, and all the ether fen-
fes, become gradually impaired. .
Sect. XVI. Of the Glands and Secretions.

Tre glands are commonly underfteod to be {fmall;
roundifh, or oval bodies formed by the convolntion of
a great number of veffels, and deftined to feparate par-
ticular humounrs from the mafs of blood.
- They are ufually divided into two claffes; but it
feems more proper to diftinguifh three kinds of glands,
viz. the mucous, conglobate, and conglemerate.

"The mucous glands, or follicles, as they are moft
commonly called, are fmall cylindrical tubes continued

from

(r) It may not be improper to obferve, that till of late the cosgulable [ymph has been confounded with the
ferum of the blood, which contains a fubftance that is likewife coagulable, though only when expofed to heat,
or combined with certain chemical fubftances; whereas the other coagulates fpontaneoufly when expofed to the

air or to reft.

(c¢) When the blood feparates into ferum and craffumentum, if the latter be covered with a cruft of a whi-
tifh or buff colour, it has been ufually confidered as a certain proof of the blood’s being in a ftate of too great
vifcidity. ‘This appearance commonly taking place in inflammatory difeafes, has long ferved to confirm the

theory which afcribes the canfe of inflammation to lentor and obftructions.

But from the late Mr Hewfon’s

experiments it appears, that when the adion of the arteries is increafed, the blood, inftead of being more vif-
cid, is, on the contrary, mere fluid than in the ordinary ftate, previous to inflammation : and that in confe-
quence of this, the coagulable lymph fuffers the red globules, which are the heavieft part of tlie blood, to fall
down to the bottom before it coagulates: fo that the craffamentum is divided into two parts ; one of which is
found to conlift of the coagnlable lymph alone (in this cafe termed the bzf) ; and the other, partly of this and

partly of the red globules.

(n) As the fluids become Jefs in proportion to the folids, their acrimony is found to increafe ; and this may
perhaps compenfate for the want of fluidity in the blood, by diminifhing its cohefion.

(1) In infancy, the arteries are numerous and large in refpect to the veins, and the Iymphatic glands are
larger than at any other time of life ; whereas, in old age, the capacity of the venous fy{tem exceeds that of

the arteries, and the lymphatic fyftem almoft difappears.
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from the ends of arteries. In fome parts of the body,
as in the tonfils, for example, feveral of thefe follicles
may be feen folded together in one common covering,
and opening into one common finus. Thefe follicles
are the velflels that fecrete and pour out mucus in the
mouth, cefophagus, ftomach, inteftines, and other parts
of the body.

The conglobate glands are peculiar to the lymphatic
{yftem. Every lymphatic vein paffes throngh a gland
of this kind in its way to the thoracic dué. They are
met with in different parts of the body, particularly
in the axilla, groin, and mefentery, and arc either fo-
litary or in diftinét clufters.

The conglomerate glands are of much greater bulk
than the conglobate, and feem to be an affemblage of
many fmaller glands. Of this kind are the liver, kid-
neys, &c. Some of them, as the pancreas, parotids,
&c. havea granulated appearance. All thefe conglo-
merate glands are plentifully fupplied with blood-
veflels ; but their nerves are in general very minute,
and few in number. Each litle granulated portion
furnifhes a {finali tube, which unites with other fimilar
duds, to form the common excretory duct of the
gland.

The principal glands, and the humours they fecrete,
have been already defcribed in different parts of this
work ; and there only remains for us to examine the
general ftructare of the glands, and to explain the me-
chanifm of fecretion. On the firft of thefe fubjelts
two different {yftems have been formed ; each of which
has had, and ftll continues to have, its adherents.
One of thefe fyftems was advanced by Malpighi, who
fuppofed that an artery entering into a gland ramifies
very minutely through its whole fubftance ; and that
its branches ultimately terminate in a veficular cavity
or follicle, from whence the fecreted fluid paffes out
through the excretory du¢t. This doctrine at firfk
met with few opponents; but the celebrated Ruyfcly,
who firft attempted minute injections with wax, after-
wards difputed the exiftence of thefe follicles, and af-
ferted, that every gland appears to be a continued fe-
ries of veflels, which after being repeatedly convoluted
in their courfe through its fubftance, at length termi-
nate in the excretory du@®. Anatomifts are fill di-
vided between thefe two f{yftems: that of Malpighi,
however, feems to be the beft founded.

The mode of {écretion has been explained in a va-
riety of ways, and they are all perfeétly hypothetical.
In fuch an inquiry it is natural to afk, how one gland
conftantly feparates a particnlar hamour, while another
oland fecretes one of a very different nature from the
blood ?  The bile, for inftance, is feparated by the
liver, and the urine by the kidneys. Are thefe fecre-
tions to be imputed to any particular difpofitions in_the
fluids, or is their canfe to be looked for in the folids ?

It has been fuppofed, that every gland contains
within itfelf a fermenting principle, by which it is
enabled to change the nature of the blood it receives,
and to endue it with a- particular property. - So that,
according to this fyftem, the blood, as it circulates
through the kidneys, becomes mixed with the ferment-
ing principle of thofe glands, and a part of it is con-
verted into urine ; and again, in the liver, in the fa-
lival and other glands, the bile, the faliva, and other
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juices, are generated from a fimilar canfe. But it feems
to be impoffible for any liquor to be confined in a
place expofed to the circulation, withont being car-
ried away by the torrent of blood, every part of whicl
would be equally affected ; and thisfyftem of fermen-
tation has long been rejected as vague and chimerical.
But as the caufe of fecretion continued to be looked
for in the fluids, the former fyftem was fucceeded by
another, in which recourfe was had to the analogy of
the humours. It was obferved, that if paper is moift-
ened with water, and oil and water are afterwards
poured upon it, that the water only will be permitted
to pafs through it; but that, on the other hand, if the
paper has been previoully foaked in oil inftead of water,
the oil only, and not the water, will be filtered through
it. 'Thefe obfervations led to a fuppofition, that every
fecretory organ is originally furnifhed with a humour
analogous to that which it is afterwards deftined to
feparate from the blood ; and that in confequence of
this difpofition, the fecretory veflels of the liver, for
inftance, will only admit the bilous particles of the
blood, while all the other humours will be excluded.
This fyftem is an ingenious one, but the difficulties
with which it abounds are unanfwerable ; for oil and
water are immifcible ; whereas the blood, as it is cir-
culated through the body, appears to be an homoge-
neous fluid. Every oil will pafs through a paper
moiftened only with one kind of oil; and wine, or
fpirits mixed with water, will eafily be filtered through
a paper previoufly foaked in water. Upen the fame
principle, all our humours, though differing in their
other properties, yet agreeing in that of being perfedt-
ly mifcible with each other, will all eafily pafs through
the fame filtre.—But thefe are not all the objetions
to this fyftem. The humours which are fuppofed to
be placed in the fecretory veffels for the determination
of fimilar parricles of the blood, muft be originally
feparated without any analogous fluid ; and that which
happens once, may as eafily happen always. Again,
it fometimes happens from a vicious difpofition, that
humours are filtered through glands which are natu-
rally not intended to afford them a paffage ; and when
this -once has happened, it ought, according to this
fyltem, to be expected always to do fo: whereas this
is not the cafe ; and we are, after all, naturally led to
feek for the caufe of fecretivns in the folids. It does
not feem right to aferibe it to any particular figure of
the fecretory veliels ; becaufe the foft texture of thofe
parts does not permit them to preferve any conftant
fhape, and our fluids feem to be capable of aecommo-
dating themfelves to every kind of figure. Some have
imputed it to the difference of diameter in the orifices
of the different fecretory veflels. To this do&rine
objections have likewife been raifed ; and it has been
argued, that the veflels of the liver, for inftance, would,
upon this principle, afford a paffage not only to the
bile, but to all the other humours of lefs confiftence
with it. In reply to this objeion, it has been fuppe-
fed, that fecondary veflels exift, which originate from
the firt, and permit all the humours thinner than the
bile to pafs through them.

Each of thefe hypothefes is probably very remote
from the truth.
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EXPLANATION or PLATE XXVIIL

Tris plate reprefents the Heart in fitu, all the large
Arteries and Veins, with fome of the Mufcles, &c.

MuscLES, &c.—SUPERIOR EXTREMITY.—a, Maf-
feter. b, Complexus. C, Digaftricus. d, Os hyoides.
¢, Thyroid gland. f, Levator fcapulee. g, Cuculla-
ris. hh, The clavicles cut. i, The deltoid mufcle.
k, Biceps flexor cubiti cut. 1, Caraco-brachialis.
m, Triceps extenfor cubiti. n, The heads of the pro-
nator teres, flexor carpi radiales, and flexor digitorum
fublimis, cut. o, The flexor carpi ulnaris, cut at its
extremity. p, Flexor digitorum profundus. q, Supi-
nator radii longus, cut at its extremity. r, Ligamen-
tum carpi tranfverfale. s, Extenfores carpi radiales.
t, Latiffimus dorfi. u, Anterior edge of the ferratus
anticus major. v v, The inferior part of the dia-
phragm. w w, Its anterior edge cut. xx, The kid-
neys. y, Tranfverfus abdominis. z, Os ilium.

INFERIOR EXTREMITY.—a, Pfoas magnus.” 4, I-
liacus internus. ¢, The flefhy origin of the tenfor va-
gina femoris. 2 d, The offa pubis cut from each other.
e, Mufculus peineus cut from its origin.’ f, Short
head of the triceps abductor femoris cut. g, The great
head of the triceps. 4, The long head’eut. 7, Vaftus
internus. £, Vaftus externus. /, Crureus. 7, Gemel-
lus. 7, Soleus. o, Tibia. p, Peronzeuslongus. ¢, Pe-
ronzus brevis. 7, Fibula.

HearT andBroop-vEssers.—A, The heart, with
the coronary arteries and veins. B, The right auricle
of the heart. C, The aorta afcendens. D, The left
fubclavian artery. E, The left carotid artery. F, The
common trunk which fends off the right fubclavian and

right carotid arteries. G, The carotis externa. H, Ar-
teria facialis, which fends off the coronary arteries of
the lips. I, Arteria remporalis profunda. K, Aor-
ta defcendens. L L, The iliac arteries,—which fend
off M M, The femoral or crural arteries. V. B. The
other arteries in this figure have the fame diftributionas
the veins of the fame name :—And generally, in the
anatomical plates, the defcription to be found on the
one fide, points out the fame parts in the other.
1, The frontal vein. 2, The facial vein. 3, Vena
temporalis profunda. 4, Vena occipiralis. §,.Vena
jugularis externa. 6, Vena jugularis interna, covering
the arteria carotis communis. 7, The vafcular arch on
the palm of the hand, whichisformed by, 8, The radial
artery and vein, and, 9, The ulnar artery and vein.
10 10, Cephalic vein. 11, Bafilic vein, that on the
right fide cut. 12, Median vein. 13, The humeral
vein, which, with the median, covers the humeral ar-
tery. 14 14, The external thoracic or mammary ar-
teries and veins. 15, The axillary vein, covering the
artery. 16 16, The fubclavian veins, which, with
(6 6) the jugulars, form, 17, The vena cava fupe-.
rior. 18, The cutaneous arch of veins on the fore part
of the foot. 19, The vena tibialis antica, covering
the artery. 20, The vena profunda femoris, covering
the artery. 21, The upper part of the vena faphena
majorl *Od2 **Tlic' femoral” vein. *23°23 ) The' iliac
veins. 24 24, Vena cava inferior. 25 25, The renal
Veins covering the arteries. 26 26, The diaphragma-
tic veins.

ParT V. OrF THE BRAIN anp NERVES.

Seét. 1. Of the Brain and its Integuments.

HE bones of the cranium were defcribed in the o-

fteological part of this work, as inclofing the brain,
and defending it from external injury : but they are not
its only protection ; for when we make an horizontal
fe@ion through thefe bones, we find this mafs every-
where furrounded by two membranes (k), the dura and
pia mater.—The firft of thefe lines the interior {urface
of the cranium, to which it everywhere adheres ftrong-
ly (v), but more particularly at the futares, and at the
many foramina through which veflels pafs between it

and the pericrantum. The dura mater (m) is perfet-
ly fmooth and inelaftic, and its inner furface is conftant-
ly bedewed with a fine pellucid fluid, which everywhere
feparates it from the pia mater. The dura mater fends
off feveral confiderable procefles, which divide the brain
into feparate portions, and prevent them from compref-
fing each other. Of thefe proceffes there is one fupe-
rior and longitudinal, called the falx, or falciform pro-
cef5, from its refemblance to a fcythe. It arifes from
thefpine of the os frontis, near the chrifta galli, and ex-
tending along in the direcion of the fagittal future, to
beyond the lambdoidal future, divides the brain into two

hemif-

(x) The Greeks called thefe membranes meninges ; but the Arabians, fuppofing them to be the fource of all

now ufually diftinguifhed.

the other membranes of the body, afterwards gave them the names of dura and pia mater ; by which they are

(1) Inyoung fubjects this adhefion is greater than in adults ; but even then, in the healthy fubje&, it is no
where eafily {eparable, without breaking through fome of the minute veflels by means of which it is attached to

the bone.

(») This membrane is commonly defcribed as confifting of two laminz ; of which the external one is fuppo-
fed to perform the office of perioftenm internum to the cranium, while the internal opne forms the folds and
procelles of the dura mater. In the natural ftate, however, no fuch feparation is apparent ; like other mem-
branes, we may indced divide it, not into two only, but many lamina ; but this divifion is artificial, and depends

on the dexterity of the anatomift.
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brain are diflributed through it in their way to that or- Of the |
gan, and are therefore divided into very minute rami- B;Iam and;

H y ; erves. |,
fications, before they penctrate the fubftance of the

Part V.

Ofthe hemifpheres. A little below the lambdoidal future, it
Brainand djyides into two broad wings or expanfions called the
Nerves. tranfverfe ot lateral proceffes, which prevents the lobes

of the cerebrum from prefling on the cerebellum. Be-
fides thefe there is a fourth, which is fitnated under
the tranfverfe procefles, and being continued to the
fpine of the occiput, divides the cerebellum into two
lobes.

The blood, after being diftributed through the ca-

“vity of the cranium by means of the arteries, is return-

ed, asin the other parts of the body, by veins which
all pafs on to certain channels, fituated behind thefe
feveral procefles.

Thefe canals or finufes communicate with each other,
and empty themfelves into the internal jugular veins,
which convey the blood into the vena cava. They are
in fa& triangular veins, running through the fubftance
of the dura mater, and, like the procefles, are diftin-
guithed into longitudinal and lateral; and where thefe
three meet, and where the feurth procefs pafles off, we
obferve a fourth finus, which is called #orcu/ar ; Hero-
philus, who firft defcribed it, having fuppofed that the
blood at the union of thefe two veins, is, as it were, in
a'prefs.

Befides thefe four canals, which were known to the
ancients, modern anatomifts enumerate many others,
by giving the appellation of fizu/fes toother veins of the
dura mater, which for the moft part empty themfelves
into fome of thofe we have juft now defcribed. There
are the inferior longitudinal finus, the fuperior and in-
ferior petrous finufes, the cavernous finufes, the circn-
lar finus, and the anterior and poiterior occipital fi-
nufes.

Thefe finufes or veins, by being conveyed through a
thick denfe membrane, firmly fufpended, as the dura
mater is, within the cranium, are lefs liable to rupture ;
at the fame time they are well fupported, and by run-
ning every where along the inner furface of the bones,
they are prevented from prefling on the fubftance of the
brain. To prevent too great a dilatation of them, we
find filaments (called chorde Willifii, from their having
been firlt noticed by Willis) ftretched acrofs their ca-
vities; and the oblique manner in which the veins from
the brain run through the fubflance of the brain into
thefe channels, ferves the purpofe of a valve, which
prevents the blood from turning back into the {maller
and weaker veflels of the brain.

The pia mater is a much fofter and finer membrane
than the dura mater; being exccedingly delicate, tran-
fparent, and vafcular. It invefts every partof the brain,
and fends off an infinite number of elongations, which
infinuate themfelves between the convolutions,. and
even into the fubftance of the brain,. This membrane
is compofed of two lamina ; of which the exterior one
is named tunica arachnoidea, from its thinnefs, which is
equal to that of a fpider’s web. Thefe two lamin are
intimately adherent to each other at the upper part of
the brain, bat are eafily feparable at the bafis of the
brain, and through the whole length of the medulla
fpinalis. The external layer, or tunica arachnoidca,
appears to be fpread uniformly over the furface of the
brain, but without entering into its furrows as the in-
ner layer does; the latter being found to infinuate it-
felf between the convolutions, and even into the inte-
rior cavides of the brain. The blood-veflels of the

brain.
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There are feveral parts included under the general The brain

denemination of 4rain. One of thefe, which is of the
fofteft confiftence, and fills the greateft part of the ca-
vity of the cranium, is the cerebrum, or brain properly
fo called. Another portion, which is feated in the in-
ferior and pofterior part of the head, is the cerebellum ;
and a third, which derives its origin from both thefe,
is the medulla oblongata.

132

The cerebrum is a medullary mafs of a moderate con- Cerebrum

fiftence, filling up exadtly all the upper part of the ca-
vity of the cranium, and divided into two hemifpheres
by the falx of the dura mater. Each of thefe hemif-
pheres is ufually diftinguithed into @z interior, a middle,
and « pofterior lobe. 'The firft of thefe is lodged on the
orbital proceffes of the os frontis ; the middle lobes lie
on the middle foflz of the bafis of the cranium, and the
pofterior lobes are placed on the tranfverfe feptum of
the os occipilis, immediately over the cerebellum, from
which they are feparated by the lateral procefles of the
dura mater, Thefe two portions afford no diftinguifh-
ing mark of feparation; and on this account Haller,
and many other modern anatomifts, omit the diftinc-
tion of middle lobe, and fpeak only of the anterior and
pofterior lobes of the brain.

The cerebrum appears to be compofed of two dif-
tinét fubftances. Of thefe, the exterior one, which is
of a greyifh or afh-colour, is called the cortex, and is
fomewhat fofter than the other, which is very white,
and is called medulla or fubflantia alba.

After having removed the falx, and feparated the
two hemifpheres from each ether, we perceive a white
coavex body, the corpus callofum, which is a portion
of the medullary fubftance, uniting the two hemifpheres
to each other, and not invefted by the cortex. Ry
making an horizontal incifion in the brain, on a level
with this corpus callofum, we difcover two oblong ca-
vities, named the anterior or lateralventricles, onein
each hemifphere.. Thefe two ventricles, which com-
municate with each other by a hole immediately under
the plexas choroides, are feparated laterally by a very
fine medullary partition, called feptum lucidum, from its
thinnefs and tranfparency. The lower edge of this
feptum  is fixed to the fornix, which is a kind of me-
dullary arch (asits name implies) fitnated under the
corpus callofum, and nearly of a triangular fhape. An-
teriorly the fornix fends off two medullary chords, cal«
led its anterior crura; which {eem to be united to each
other by a portion of medullary fubftance, named cos-
miffura anterior cerebri. Thefe crura diverging from
one another, are loft at the outer fide of the lower and
fore-part of the third ventricle. Pofteriorly the fornix
is formed into - two other crura, which unite with two
medullary protuberances called pedes hippocampi, and
fometimes cornua ammonis, that extend along the back-
part of the lateral ventricles.. The concave edge of the
pedes hippocampi is covered ‘by a medullary lamina,
called corpus fiinbriatum.

Neither the: edges of the fornix; mor its pofterior
crura, can be well diftinguifhed, till we have removed
the plexus choroides. This is a production of the pia
mater, which is fpread over the lateral ventricles. Its

loofe -
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terminates, was by the ancients fuppofed to be of a -Ofthe

loofe edges are collected, fo as to appear like a vafcu-

Brainand 19p hand on each fide.

Nerves,

When we have removed this plexus, we -difcover
er protuberances included in the lateral ven-
tricles. Thefe are the corpora ftriata, the thalamj ner-
vorum opticorum, the tubercula quadrumgemina, and
the pineal gland.

The corpora [iriata are two curved oblong eminen-
ces, that extend along the anterior part of the lateral
ventricles. They derive their name from their itriated
appearance, which is owing to an iatermixture of the
cortical and medullary fubftances of the brain. The
thalami nervorum opticorum, are fo called, becaufe the
optic nerves arife chiefly from them, and they are like-
wife compofed both of the cortex and medulla. They
are feparated from the corpora ftriata only by 2 kind
of medullary chord, the geminum centrum femi-circu-
lare. ‘The thalami are nearly of an oval thape, and are
{ituated at the bottom of the upper cavity of the lateral
ventricles. They are clofely united, and at their con-
vex part feem to become one body.

Anteriorly, in the {pace between the thalami, we
obferve an orifice by which the lateral ventricles com-
municate, and another leads down from this, under the
different appellations of foramen commune anterius, vul-
va jter ad infundibulum, but more properly iter ad ter-
tium ventriculum ; and the {eparation of the thalami
from each other pofteriorly, forms another opening or
interftice called zzus. ‘This has been fuppofed to com-
manicate with the third ventricle; but it does not, the
bottom of it being fhut up by the pia mater. The back
part of the anus is formed by a kind of medullary band,
which conneéts the thalami to each other, and is called
,commif/‘ura Poﬂerior cereéri.

Behind the thalami and commiffura pofterior, we ob-
ferve a {mall, foft, greyith, and oval bedy, about the fize
of a pea. This is the glandula pinealis; it is defcrib-
ed by Galen under the name of cozarion, and has been
rendered famous by Defcartes, who fuppofed it to be
the feat of the foul. Galen feems formerly to have
entertained the fame opinion. Some modern writer
have, with as little reafon, imagined that the foul is
placed in the corpus callofum. ;

The pineal gland refts upon four remarkable emi-
nences, difpofed in pairs, and feated immediately below
it. Thefe tubercles, which by the ancients were called
tefles and nates, have, fince the time of Winflow, been
more commonly named tubercula quadrrgemina.

Under the thalami we obferve another cavity, the
third ventricle, which terminates anteriorly in a fmall
medullary canal, the infundibulum, that leads to the
glandula pitvitaria. It has been doubted, whether the
infundibulum is really hollow; but fome late experi-

glandular ftru@ture, and deftined to filter the ferofity of Brain and

the brain. Spigelius pretended 1o have difcovered its
excretory duct, but it feems certain that no fuch duét
exifts. It is of an oblong fhape, compofed, as it were,
of two lobes. In ruminant animals it is much larger
than in man.

From the pofterior part of the third ventricle, we fee
a fmall groove of channel, defcending obliquely back-
wards. This channel, which is called the zgueduét of
Sylvius, though it ‘was known to the ancients, opens
into another cavity of the brain, placed between the
cerebellum and medulla oblongata, and called the fourth
ventricle.

3
The cerebellum, which is divided into two lobes, is Cerebelluns

commonly {uppofed to be of a firmer texture than the
cerebrum ; bur the truth is, thatin the greater number
of fubjeds, there appears to be no fenfible difference in
the confiftence of thefe two parts. It has more of the
cortical than of the medullary fubftance in its compo-
fition.

The furrow that divides the two Jobes of the cere-
bellum lcads anteriorly to a procefs,. compofed of me-
dullary and cortical fubftances, covered by the pia ma-
ter; and which, from its being divided into numerous
farrows, refembling the rings of the earth-worm, is
named proceffis wermiformis. 'This procefs forms a
kind of ring in its courfe between the lobes.

The furface of the cercbellum does not afford thofe
circumvolutions which appear in the cerebrum; bur
inftead of thefe, we obferve a great namber of minute
furrows, running parallel to each other, and nearly in
a tranfverfe dire@ion. ‘The pia mater infinuates itfelf
into thefe furrows.

When we cut into the fubftance of the cerebellum,
from above downwards, we find the medullary part
running in a kind of ramifying courfe, and exhibiting
an appearance that has gotten thie name of arbor vite.
Thele ramifications unite to form a medullary trunk ;
the middle, anterior, and moft confiderable part of
which forms two procefles, the crura cerebelli, which
unite with the crura cerebri, to form the medulla ob-
longata. The laft furnithes two other procefles, which
lofe themfelves under the nates, and thus unite the
lobes of the cerebellum to the pofterior part of the ce-
rebrum. Under the nates we obferve a tranfverfe me-
dullary line, or linea alba, running from one of thefe
procefles to the other; and between them we find 2
very thin medullary lJamina, covered with the pia ma-
ter, which the generality of anatomifts have (though
feemingly without reafon) confidered as a valve formed
for clofing the communication between the fourth ven-
tricle and the aquaedudtus Sylvii. Vieuflens named it
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fundibulo of Upfal, clearly prove it to be a medullary canal, fur- The medulla o.é/oﬂgata is fitnated in the middle, Medulla
(rebri.  rounded by both laminz of the pia mater. After free- lower, and pofterior part of the cranium, and may be oblongata,

i zing the brain, this channel was found filled with ice; confidered as a produétion or continuation of the
‘Ratio  and de Haen tells + us, he found it dilated, and filled whole mcdul]ary fubftance of the cerebrum and cere-
| [ed. with a calcareous matter (). bellum, being formed by the union of two confiderable
";7}” The foft fpongy body in which the infundibulum medullary procefles of the cerebrum, called crura cere-

bri,

(~) The under part of it, however, appears to be impervious; at leaft no injection that can be depended on
has been made to pafs from it into the glandula pitnitaria without laceration of parts.
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bri, with two other {maller ones from the cerebellum,
h were joit now fpoken of under the name of cru-
ra cerebelli. ;

- The crura cerebri arife from the middle and lower
partof each hemifphere. They are feparated from
-each other at their origin, but'are united below, where
they terminate in 2 middle protuberance, the pozs Va-
rolii, fo called, becaufe Varolins compared it to a
bridge. This name, however, can convey no idea of
its real appearance. It is, in fad, nothing more than
a medullary protuberance, nearly of a femi-fpherical
{hape, which unites the crura cerebri to thofe of the
cerebellum.

Between the crara cerebri, and near the anterfor
edge of the pons Varolii, are two tubercles, compofed
externally of medullary, and internally of cineritious,
fubftance, to which Euftachius firlt gave the name of
eminentie mamillares.

Along the middle of the ‘pofterior furface of the me-
dualla oblongata, where it forms the anterior part of
the fouirth ventricle, we obferve a kind of furrow
which runs downwards and terminates in a point. A-
bout an inca above the lower extremity of this fiffare,
feveral mcdullary filaments are to be feen running to-
wards it on each fide in an oblique direction, fo as to
give it the appearance of a writing-pen ; hence it is call-
ed calamus [criptorius.

From the polterior part of the pons Varolii, the me-
dulla oblongata defcends obliquely backwards; at its
fore-part, immediately behind the pons Varolii, we

"obferve two pair of eminences, which were defcribed

by Euftachius, but received no particular appellation
till the time of Vieuflens, who gave them the names
of corpora olivaria and corpora pyramidalia. The for-
mrer are the outermoft, being placed one on each fide.
They are nearly of an oval fhape, and are compofed
of medulla, with flreaks of cortical fubftance. Be-
tween thefe are the corpora pyramidalia, each of
which terminates in a point. In the human fubj &
thefe four eminences are fometimes not eafily & in-
guifhed

The medulla [pinalis, or fpiral marrcw, which is
the name given to the medunllary chord that is extend-

ed down the vertebral canal, from the great foramen.

of the occipital bone to the bottom of the laft lumbar
vertebra, is a continnation of the medulla oblongata.
Like the other parts of the brain, it is invefted by the
dura and pia mater. The firft of thefe, in its paflfage
out of the craninm, adheres to the foramen of the os
occipitis. Its comme@ion with the ligamentary fub-
ftance that lines the cavity of the fpine, is only by
means of cellular membrane; but between the feveral
vertebrae, where the nerves pafs out of the fpine, it
fends off prolongations, which adhere ftrongly to the
vertebral ligaments. Here, as in the cranium, the
dara mater has its finufes or large veins. Thefe are

G O e W G

two in namber, and are feen running on each fide of
the medullary column, from the foramen magnum of
the os occipitis to the lower part of the os facrum.
They communicate together by ramifying branches at
cach vertebra, and terminate in  the vertebral, inter-
coftal, and facral veins.

The pia mater is conneéted with the dura mater by
means of a thin tranfparent fubftance, which from its
indentations between the {pinal nerves has obtained the
name’ of ligamentum denticulatum. Tt is fomewhat
firmer than the tunica arochnoidea, but in other re-
{peéts refembles that membrane. Its ufe is to fupport
the fpinal marrow, that it may not affect the medulla
oblongata by its weight. ’

The fpinal marrow itfelf is externally of a white co-
lour; but upon cutting into it we find its middle-part
compofed of a darker coloured mafs, refembling the
cortex of the brain. When the marrow has reached
the firft lumbar vertebra, it becomes extremely narrow,
and at length terminates in an oblong protuberance;
from the extremity of which the pia mater fends off a
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prolongation or ligament, refembling a nerve, thar’

perforates the dura mater, and is fixed to the os coc-
cygis.

The medulla fpinalis gives rife to 30 or 31 pair of
nerves, but they ‘are not all of the fame fize, nor do
they all run in the fame direétion. The upper ones
are thinner than the reft, and are placed almoft tranf-
verfely: as we defcend we find them running more
and more obliquely downwards, till at length their
courfe is almoft perpendicular, fo that the lowermoft
nerves exhibit an appearance that is called cauda equi-
na, from its refemblance to a horfe’s tail.

The arteries that ramify through the different parts
of the brain, are derived from the internal carotid and
from the vertebral arteries.
fupplied by the anterior and pofterior fpinal arteries,
and likewife receives branches, from: the cervical, the
inferior and fuperior intercoftal, the lumbar, and the
facral arteries.

Sect. II. Of the Nerves.

THE nerves are medullary chords, differing from
cach other in f{ize, colour, and confiftence, and de-
riving their origin from the medulla oblongata and me-
dulla fpinalis. There are 39, and fometimes 40, pair
of thiefe nerves; nine (o) of which originate from the
medulla oblongata, and 30 or 31 from the medulla fpi-
nalis. They appear to be perfedly inelaftic, and like-
wife to poffefs no irritability. If we irritate mufcular
fibres, they immediately contraét; but nothing of this
fort happens if we irritate a nerve. They carry with
them a covering from the pia mater; but derive no tu-
nic from the dura mater, as hath been generally, though
erroneoufly, fuppofed, ever fince the time of Galen (r),

the

(o) It has

been ufnal to deferibe the ten pair of nerves as arifing from the medulla oblongata ; but as the tenth

pair arife in the fame manner as the other f{pinal nerves, Santorini, Heifter, Haller, and others, feem very

properly to

have claffed them among the nerves of the fpine.

p) Baron Haller and Profeffor Zinn feem to have been the firft who demonftrated, that the dura mater is re-

fleéted upon and
the craniam, and vertebral canal,

adheres to the periofteum at the edges of the foramina that afford a paffage to the nerves out of
or is foon loft in the cellular fubftance,

The médulla {pinalis is’

1362,
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the outer covering of the nerves being in fa& nothing

(1ainand more than the cellular membrane. This covering is
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very thick whete the nerve is expofed to the aétion of
mufcles; but where it runs through a bony canal, or
is fecure from preflure, the cellular tunic is extremely
thin, or altogether wanting. We have inftances of
this in the portio mollis of the auditory nerve, and in
the nerves of the heart.

By elevating, carefully and gently, the brain from
the bafis of the craninm, we find the firft nine pair a-
rifing in the following order: 1. The nervi olfactorii,
diftributed through the pituitary membrane, which
conftitutes the organ of fmell. 2. The optici, which
go to the eyes, where they receive the impreflions of
vifible objeéts. 3. The oculorum motores, fo called
becaufe they are diftributed to the mufcles of the eye.
4. The pathetici, diftributed to the fuperior oblique
mufcles of the eyes, the motion of which is expreflive
of certain paflions of the foul. 5. The nerves of this
pair foon divide into three principal branches, and each
of thefe has a different name. Its upper divifion is the
ophthalamicus, which is diftributed to various parts of
the eyes, eye-lids, forehead, nofe, and integuments
of the face. 'The fecond is called the maxillaris fupe-
rior, and the third maxillaris inferior ; beth which
names allade to their diftribution. 6. The abductores ;
each of thefe nerves is diftributed to the abductor muf-
cle of the eye, fo called, becaufe it helps to draw the
globe of the eye from the nofe. 7. The aaditorii (g ),
which are diftributed through the organs of hearing.
8. The par vagum, which derives its name from the
great number of parts to which it gives branches both
in the thorax and abdomen. ¢. The linguales, or hy-
po-glofli, which are diftributed to the tongue, and ap-
pear to contribute both to the organ of tafte and to the
motions of the tongue (R).

It has already been obferved, that the {pinal mar-
row fends off’ 30 or 31 pairof nerves; thefe are chiefly
diftributed to the exterior parts of the trunk and to.the
extremities. They are commonly diftinguifhed into
the cervical, dorfal, lumbar, and facral nerves. The
cervical, which pafs out from between the feveral ver-
tebrz of the neck, are eight (s) in number ; the dor-
fal, twelve; the lumbar, five; and the facral, five or

fix; the number of the latter depending on the number _Of the
of holes in the os facrum. Each fpinal nerve at its ori- Brain and
gin is compofed of two fafciculi of medullary fibres. eewre
One of thefe fafciculi arifes from the anterior, and the
other from the pofterior, furface of the medulla. Thefe
fafciculi are feparated by the ligamentum denticdlatum ;
after which we find them contiguous to one another.
They then perforate the dura mater, and unite to form
a confiderable knot or ganglion. Each of thefe gan-
glions fends off two branches; one anterior, and the
other pofterior. The anterior branches communicate
with each other at their coming out of the fpine, and
likewife fend off one, and fometimes more branches,
to aflift in the formation of the intercoftal nerve.
The knots or ganglions of the nerves juft now fpo-
ken of, are not only to be met with at their exit from
the fpine, but likewife in various parts of the body.
They occur in the nerves of the medulla oblongata, as
well as in thofe of the fpine. They are not the effeéts
of difeafe, but are to be met with in the fame parts of
the fame nerves, both in the foetus and adult. They
are commonly of an oblong fhape, and of a greyifh co-
lour, fomewhat inclined to red, which is perhaps ow-
ing to their being extremely vafcular. Internally we
are able to diftinguifh fomething like an intermixture of
the nervous filaments. ]
Some writers have confidered them as fo many little
brains; Lancifi fancied he had difcovered mufcular
fibres in them, but they are certainly not of an irrita-
ble nature. A late writer, Dr Johnftone *, imagines * Effuy oo
they are intended to deprive us of the power of the will 4, iz :f
over certain parts, as the heart, for inftance : but if s5 Gangii-
this hypothefis were well founded, we fhould meet with ons of tbe
them only in the nerves leading to involuntary muf- &Verves.
cles; whereas it is certain, that the voluntary mufcles
receive their nerves through ganglions. Doétor Mon-
ro, from obferving the accurate intermixture of the
minute nerves which compofe them, confiders them as
new fources of nervous energy . ' t Obferva-
The nerves, like the blood-veflels, in their courfe tions on ¢he
through the body, communicate with each other ; and Nervous
each of thefe communications conftitutes what is call- Syfem.
ed a plexus, from whence branches are again detached
to different parts of the body. Some of thefe are con-

ftant

(@) This pair, foon after its entrance into the meatus auditorius internus, feparates into two branches. One
of thefeis of a very foft and pulpy confiftence, itis called the portio moiis o the feventh pair, and is fpread
over the inner part of the ear. 'The other paffes out throngh the aqueduét of Fallopius in a firm chord, which is
diftingnifhed as the portio dura, and is diftributed to the external ear and other parts of the neck and face.

(r) Heifter has fummed up the ufes of  thefe nine pair of nerves in the two following Latin verfes

““ Olfaciens, cernens, oculofgue movens, patienfque,
“ Gaftans, abducens, audienfque, vagan[que, loguenfyue.”’

(s) Befides thefe, there is another pair called accefforii, which arifes from the medulla fpinalis at its begin-

ning; and afcending through the great foramen of the os occipitis into the cranium, paffes out again clofe to the
cighth pair, with which, however, it does not unite; and it is afterwards diftributed chiefly to the mufcles o
the neck, back, and fcapula. In this courfe it fends off filaments to different parts, and likewife communicates
with feveral other nerves. Phyfiologifts are at a lofs how to account for the fingular origin and courfe of thefe
nervi acceflorii. The ancients confidered them as branches of the eighth pair, diftributed to mufcles of the fca-
pula: Willis likewife confidered them as appendages to that pair, and on that account named them accefforii.

They are fometimes called the /pinal pair; but as this latter name is applicable to all the nerves of the fpince
indifcriminately, it feems better to adopt that given by Willis.
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fadtory, which go to the nofe.

s, S Y

’ﬂan.t and confiderable enough to be diftinguithed by
particular names, as the /femi/unar plexus; the pulmo-
nary plexus; the hepatic, the cardiac, &c.

It would be foreign to the purpofe of this work, to
follow the nerves through all their diftributions ; but it
may be remembered, thatin deferibing the different
vifcera, mention was made of the nerves diftributed to
them. There is one pair, however, called the inter-
coftal, or great [ympathetic nerve, which feems to re-
quire partlc.ular notice, becaufe it has an almoft univer-
fal conneétion and correfpondence with all the other
nerves of the body. Authors are not perfe@ly agreed
about the origin of the intercoftal ; but it may perhaps
not improperly be defcribed, as beginning from fila-
ments of the fifth and fixth pair ; it then pafles out of
the cranium, through the bony canal of the carotid,
from whence it defcends laterally clofe to the bodies of
the vertebrz, and receives branches from almoft all the
vertebral nerves; forming almoft as many ganglions in
its courfe through the thorax and abdomen. It fends
off an infinite number of branches to the vifcera in
thofe cavities, and forms feveral plexufes with the
branches of the eighth pair or par vagum.

That the nerves are deftined toconvey the principles
of motion and fenf(ibility to the brain from all parts of
the fyftem, there can be no doubt ; but how thefe ef-
fedts are produced, no one has ever yet been able to
determine. ‘The inquiry has been a conftant fource of
hypothefis in all ages, and has produced fome ingeni-
ous ideas, and many erroneous pofitions, but with-
out having hitherto afforded much fatisfactory infor-
mation.

EX P LANAMTIO N

F1c. 1. Reprefents the Inferior part of the Brain ;
—the Anterior part of the whole Spine, including the
Medulla Spinalis ;—with the origin and large portions
of all the NERVES.

A A, The anterior lobes of the cerebrum. B B, The
lateral lobes of the cerebrum. C C, The two lobes of
the cerebellum. D, Tuber annulare. E, The paf-
fage from the third ventricle to the infundibulum.
F, The medafla oblongata, which fends off the me-
dulla fpinalis through the fpine. G G, That part of
the os occipitis which is placed above (H H) the
tranverfe procefles of the firft cervical vertebra.
11, %c. The feven cervical vertebrz, with their in-
termediate cartilages. K K, &c. The twelve dorfal
vertebrze, with their intermediate cartilages. L L, &c.
The five lumbar vertebree, with their intermediate
cartilages. M, The os facrum. N, The os coc-
cygis.

NERVES.—T I, The firft pair of nerves, named o/-

2 2, The fecond pair,
named optic, which goes to form the tunica retina of
the eye. 3 3, The third pair, named motor oculi ; it
fupplies moft of the mufcles of the cye-ball. 4 4, The
fourth pair, named pathetic,—which is wholly fpent
upon the mufculus trochlearis of the eye. 55, The
fifth pair divides into three branches.—The firlt, na-
med ophthalmic, goes to the orbit, fupplies the lachry-
mal gland, and fends branches out to the forehead and
nofe.——The fecond, named fuperior maxillary, {upplics

ol o B GRS O, #

Some phyfiologifts have confidered a trunk of nerves
as a folid chord, capable of being divided into an infi-
nite number of filaments, by means of which the im-
preflions of feeling are conveyed to the fenforium com-
mune. Others have fuppofed it to be a canal, which af-
terwards feparates into more minute channels ; or, per-
haps, as being an affemblage of many very fmall and
diftinét tubes, connected to each other, and thus form-
ing a cylindrical chord. They who contend for their
being folid bodies, are of opinion, that feeling is occa-
fioned by vibration ; fo that, for inftance, according to
this {yftem, by pricking the finger, a vibration would
be occafioned in the nerve, diftributed through its fub-
ftance ; and the effeésof thisvibration, when extended
to the fenforium, would be an excital of pain. But
the inelafticity, the foftnefs, the connecion, and the fi-
tuation of the mnerves, are fo many proofs that vibra-
tion has no fhare in the caufe of feeling.

Others have fuppofed, that in the brain and {pinal
marrow, a very fubtile fluid is fecreted, and from
thence conveyed throngh the imperceptible tubes,
which they confider as exifting in the nerves. They
have farther fuppofed, that this very fubtile fluid, to
which they have given the name of awimal [pirits, is
fecreted in the cortical fubftance of the brainand fpinal
marrow, from whence it pafles through the medullary
fubftance. ‘This, like the other fyftem, is founded
altogether on hypothefis ; but it feems to be an hypo-
thefis derived from much more probable principles, and
there are many ingenious arguments to be brought in
its fupport.

or PLATE XXIX.

the teeth of the upper jaw, and fome of the mufcles of
the lips.—The third named inferior maxillary, is fpent
upon the mufcles and teeth of the lower jaw, tongue,
and mufcles of the lips. 6 6, The fixth pair, which,
after fending off the beginning of the intercoftal or
great fympathetic, is fpent upon the abduétor oculi.
7 7, The feventh pair, named azditory, divides into
two branches.—The largeft, named portio mollis, is
fpent vpon the internal ear.—The fmalleft, portio dura,
joins to the fifth pair within the internal ear by a re-
fle@ted branch from the fecond of the fifth ; and with-
in the tympanum, by abranch from the third of thefifth,
named chorda tympani—Vid. fig. 3. near B. 8 8, &c.
The eighth pair, named par vagum,—which accompa-
nies the intercoftal, and is {pent upon the tongue, larynx,
pharynx, lungs, and abdominal vifcera. g 9, The ninth.
pair, which are fpent upon the tongue. 10 10, &c.
The intercoftal, or great fympathetic, which is feen
from the fixth pair to the bottom of the pelvis on each
fide of the fpine, and joining with all the nerves of the
fpine ;—in its progrefs fupplying the heart, and, with
the par vagum, the contents of the abdomen and pel-
vis. 11 11, The accefforius, which is {pent upon
the fternocleido-maftoideeus and trapezins mufcles.
12 12, The firft cervical nerves ;—13 13, The fecond
cervical nerves ;—both fpent upon the mufcles that lie
on the neck, and tegaments of the neck and head.
14 14, The third cervical nerves, which, after {fending
off (15 15, &c.) the phrenic nerves to the diaphragm,
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{3rain and  of the neck and top of the fhoulder. 16 16, The bra-
Nerves.
—
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fupply the mufcles and teguments that lic on the fide

chial plexus, formed by the fourth, fifcth, fixth, fe-
venth cervicals, and firft dorfal nerves.—which fupply
the mufcles and teguments of the fuperior extremity.
17 17, The twelve dorfal, or proper intercoftal nerves,
which are fpent upon the intercoftal mufcles and fome
of the large mufcles which lie upon the thorax.
18 18, The five lumbar pairs of nerves, which fupply
the lumbar and abdominal mufcles, and fome of the
teguments and mufcles of the inferior extremity.
19 19, The facro-fciatic, or pofterior crural nerve,
formed by the two inferior lnmbar, and three fuperior
of the os facrum. This large nerve fupplies the greateft
part of the mufcles and teguments of the inferior ex-
tremity. 20, The ftomachic plexus, formed by the
eighth pair. 21 21, Branches of the folar or caeliac
plexus, formed by the eighth pair and intercoftals,
which fapply the ftomach and chylopoietic vifcera.
22 22, Branches of the fuperior and inferior mefente-
ric plexafes, formed by ‘the eighth pair and interco-

Part VI,

IN treating of the fenfes, we mean to confine our-
felves to the external ones of toxch, tafte, [melling,
hearing, and vifion. The word fen/e, when applied to
thefe five, feems to imply not only the fenfation ex-
cited in the mind by certain impreflions made on the
body, but likewife the organ deltined to receive and
tran{mit thefe impreflions to the fenforium. Each of
thefe organs being of a peculiar ftru&ure, is fufcep-
tible only of particular impreflions, which will be
pointed out as we proceed to defcribe each of them fe-
parately.

Sect. 1. Of Touch.

Tae fenfeof touch may be defined to be the faculty
of diftinguifhing certain properties of bodies by the feel.
1n a general acceptation, this definition might perhaps
not improperly be extended to every part of the body
pofleffed of fenfibility (), but it is commonly con-
fined to the nervous papille of the cutis, or true {kin,
which, with its appendages, and their feveral ufes, have
been already defcribed.

The exterior properties of bodies, fuch as their fo-
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ftals, which fupply the chylopoietic vifeera, with part
of the organs of urine and generation. 23 23, Nerves
which accempany the {permatic cord. 24 24, The }_ly-
pogalftric plexus, which fupplies the organs of urine
and generation within the pelvis.

Fi1c. 2, 3,4, 5. Shows different Views of the Infe-
rior part of the Brain, cut perpendicularly through
the Middle,—with the Origin and large Portions of
all the Nerves which pafs out through the Bones of
the Cranium,—and the three firft Cervicals.

A, The anterior lobe. B, The lateral lobe of the
cercbrum. C, One of the lobes of the cerebellum.
D, Tuber annulare. E, Corpus pyramidale, in the
middle of the medulla oblongata. F, The corpus oli-
vare, in the fide of the medulla oblongata. G, The
medulla oblongata. H, The medulla fpinalis.

NERVES.—T 23456 78and 9, Pairs of nerves.
10 10, Nervus acceflorius, which comes from—11, 12,
and 13, The three firft cervical nerves.

Or TaHe SENSES, ano Taeir ORG ANS.

lidity, moifture, inequality, {moothnefs, drynefs, or
fluidity, and likewife their degree of heat, feem all to
be capable of making different impreflions on the pa-
pillee, and confequently of exciting differentideas in the
fenforium commune. But the organ of touch, like all
the other fenfes, is not equally delicate in every part of
the body, or in every fubjec; being in fome much
more exquifite than it is in others.
Sect. M. Of the Tafle.
TrE fenfe of tafte is feated chiefly in the tongue ;
the fituation and figure of which are fufficiently known.
On the upper furface of this organ we may obferve
a great number of papillee, which, on account of their
difference in fize and fhape, are commonly divided into
three claffes. The largeft are {fituated towards the ba-
fis of the tongue. Their number commonly varies
from feven to nine, and they feem to be mucous fol-
licles. Thofe of the fecond clafs are fomewhat fmaller,
and of a cylindrical fhape. They are moft numerous
about the middle of the tongue. Thofe of the third
clafs are very minute, and of a conical fhape. They
are

(1) In the conrfe of rhis article, mention has often been made of the fenfibility or infenfibility of ditferent

parts of the body : it will therefore, perhaps, not be amifs to obferve in this place, that many parts which were
formerly fuppofed to poflefs the moft exquifite fenfe, are now known to have but lirtle or no feeling, at leaft in
a found Qate ; for in an inflamed ftate, even the bones, the moft infenfible parts of any, become fufceptible of
the moft painful fenfations. This curious difcovery is due to the late Baron Haller. His experiments prove,
that the bones, cartilages, ligaments, tendons, epidermis, and membranes (as the pleura, pericardium, dura
and pia mater, periofteam, &c.), may in a healthy ftate be confidered as infenfible. As fenfibility depends on
the brain and nerves, of courfe ditferent parts wiil poffe(s a greater or lefs degree of feeling, in proportion as
they are fupplicd with a greater or fmaller number of merves. Upon this principle it is, that the fkin, mufcles,
fromach, inteftines, urinary bladder, ureters, uterus, vagina, penis, tongue, and rctina, are extremely fenfible,
while the lungs and glands have only an ebfcure degree of feeling.
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Soc{:f?: are very numerous on the apex and edges of the tongue, fes, are lined by a thick and very vafcalar membrane, Of the !
-, and have been fuppofed to be formed by the extremi- which, though not unknown to the ancients, was firft _Senfes.
ties of its nerves. well deferibed by Schneider*, and is therefore now « p, co- -
We obferve a line, the linca lingue mediana, run- commonly named membrana pituitaria Schueideri. "ThiS tarr}o, lib.
ning along the middle of the tongue, and dividing it as membrane is traly the organ of fmelling ; but its real iii.
it were into two portions. Towards the bafis of the firuture does not yet feem to be perfectly underftood.
tongue, we meet with a little cavity, named by Mor- It appears to be a continuation of the cuticle, which
gagni foramen cecum, which feems to be nothing more  lines the inner furface of the mouth. In fome parts
than 2 common termination of fome of the excretory of the nofe it is fimooth and firm, and in others it is
dus of mucous glands fituated within the fubffance of loofe and fpongy. Itis conftantly moiftened by a mu-
the tongue. cous fceretion ; the finer parts of which are carried oft
We have already obferved, that this organ is every by the air we breathe, and the remainder, by being re-
where covered by the cuticle, which, by forming a re- tained in the finufes, acquires confiderable confiftence.
duplication, called the frenum, at its under part, The manner in which this mucus is feereted has not
ferves to prevent the too great motion of the tongue, yet been fatisfacorily afcertained ; but it feems to be
and to fix it in its fituation. But, befides this at- by means of mucous follicles.
tachment, the tongue is connected by means of its Itsarteries are branches of the internal maxillary and
mufcles and membranous ligaments, to the lower jaw, internal carotid. Its veins empty themfelves into the
the os hyoides, and the ftyloid procefles. internal jugulars. The firft pair of nerves, the olfac-
Thc principal arteries of the tongue are the linguales, tory, are {pread over every part of i, and it likewife
which arife from the external carotid. Its veins empty receives branches from the hith pair.
themfelves into the external jugulars. Its nerves arife After what has been faid of the pituitary membrane,
from the fifth, eighth, and ninth, pair. it will not be difficult to conceive how the air we draw
The variety of taftes feems to be occafioned by the in at the noftrils, being impregnated with the effluvia
different impreffions made on the papillez by the food. of bodies, excites in us that kind of fenfation we call
The different fate of the papillae with refpect to their finelling. As thefe eflavia, from their being exceed-
moiftare, their figure, or their covering, feems to ingly light and volatile, cannot be capable in a fmall
produce a confiderable difference in the tafte, not only quantity of making any great impreflion on the extre-
in different people, butin the fame fubje, in ficknefs mities of the olfactory nerves, it was neceflary to give
and in healch. ~ The great ufe of the tafte feems to be confiderable extent to the pitnitary membrane, that by
to enable us to diftinguith wholefome and falutary food this means a greater number of odoriferous particles
from that which is unhealthy ; and we obferve thar might be admitted at the fame rime. When we wifh
many quadrupeds, by having their papille (u) very to take in much of the effluvia of any thing, we natu-
large and long, have the faculty of diftinguithing fla- rally clofe the mouth, that all the air we infpire may
vours with infinite accuracy. pafs through the noflrils ; and at the fame time, by
means of the mufcles of the nofe, the noftrils are dila-
Secr. 1. Of Smelling. ted, and a greater quantity of air is drawn into them.
In many quadrupeds, the fenfe of finelling is much
140. Tue fenfe of fmelling, like the fenfe of tafte, feems more extenfive and delicate than it is in the human

intended to dire& us to a proper choice of aliment,
and is chiefly feated in the nofe, which is diftinguifhed
into its external and internal parts. The (itnation and
figure of the former of thefe do not feem to require a
definition. It is compofed of bones and cartilages, co-
vered by mufcular fibres and by the common integu-
ments. The bones make up the upper portion, and
the cartilages the lower one. The fepram narium, like
the nofe, is likewife in part bony, and in part cartila-
ginous. Thefe bones and their connedtions were de-
feribed in the ofteology.

The internal part of the nofe, befides the offa {pon-
giofa, has fix cavities or finufes, the maxillary, the
frontal, and the fphenoid, which were all defcribed with
the bones of the head. They all open into the no-
ftrils ; and the nofe likewife communicates with the
mouth, larynx, and pharynx, pofteriorly behind the
velam palati. .

ATl thefe feveral parts, which are included in the in-
rernal divifion of the nofe, viz. theinner furface of the
noftrils, the lamellz of the offa fpongiofa, and the finu-

fubjec; and in the human fubjeé it feems to be more
perfe the lefs it is vitiated by a variety of fmells. It
is not always in the fame ftate of perfection, being na-
torally affeted by every change of the pituitary mem-
brane, and of the lymph with which that membrane is
moiftened.

Sect.IV. Of Hearing.

Before we undertake to explain the manner in which
we are enabled to receive the impreffions of found, it
will be neceffary to defcribe the ear, which is the organ
of hearing. 1Itis commonly diftinguithed into exrernal
and internal. The former of thefe divifions includes
all that we are able to difcover without diffetion, and
the meatus auditorius, as far as the tympanum ; and
the latter, all the other parts of the ear.

The external ear isa cartilaginouns funnel, covered
by the common integuments, and attached, by means
of its ligaments and mufcles, to the temporal bone.
Although capable only of a very obfcure motion, it is

e b e found

(v) Malpighi’s defcription of the papillee, which has been copied by many anatomical writers, {feems to have

been taken chicfly from the tongues of fheep.

14X,



g T T T T ———————

100

Of the
! Senfes.

|
|

L 1"

b QR | R UM R 0 0t &

found to have feveral mufcles. Different parts of it
are diftinguilhed by feveral names ; all its cartilagi-
nous ‘part is called a/a or wing, to diftinguifh it from
the foft and pendent part below, called the /obe. Its
outer circle or border is called Ae/ix, and the femicircle
within this, antihelix. 'The moveable cartilage placed
immediately before the meatus auditorius, which it
may be made to clofe exaétly, is named #ragus; and
an eminence oppofite to this at the extremity of the
antihelix, is called antitragus. 'The concha is a confi-
derable cavity formed by the extremities of the helix
and antihelix. The meatus auditorius, which at its
opening is cartilaginous, is lined with a very thin mem-
brane, which is a continuation of the cuticle from the
furface of the ear.

In this canal we find a yellow wax, which is fecreted
by a number of minute glands or follicles, each of
which has an excretory du&. This fecretion, which
is at firft of an oily confiftence, defends the membrane
of the tympanum from the injuries of the air ; and by
its bitternefs, prevents minute infets from entering in-
to the ear. But when from neglec or difeafe it accu-
mulates in too great a quantity, it fometimes occafions
deafnefs. The inner extremity of the meatus is clofed
by a very thin tranfparent membrane, the membrana
tympani, which is fet in a bony circle like the head of
a drum. In the laft century Rivinus, profefor at Leip-
fic, fancied he had difcovered a hole in this mem-
brane, furrounded by a fphin¢ter, and affording a paf-
fage to the air, between the external and internal ear.
Cowper, Heifter, and fome other anatomifts, have ad-
mitted this fuppofed foramen, which certainly does not
exift. Whenever there is any opening in the membra-
na tympani, it may be confidered as accidental. Un-
der the membrana tympani runs a branch of the
fifth pair of nerves, called chorda tympani ; and beyond
this membrane is the cavity of the tympanum, which
is about feven or eight lines wide, and half {fo many
in depth; it is femifpherical, and every where li-
ned by a very fine membrane. There are four open-
ings to be obferved in this cavity. It communi-
cates with the mouth by means of the Euftachian
tube. This canal, which is in part bony and in
part cartilaginous, begins by a very narrow opening
at the anterior and almoft fuperior part of the tympa-
num, increafing in fize as it advances towards the pa-
late of the mouth, where it terminates by an oval open-
ing. This tube is every wherelined by the fame mem-
brane that covers the infide of the mouth. The real
ufe of this canal does not feem to have been hitherto
fatisfa&torily afcertained ; but found would feem to
be conveyed through it to the membrana tympani, deaf
perfons being often obferved to liften attentively with
their mouths open. Oppofite to this is a minute paf-
fage, which leads to the finuofities of the maftoid pro-
cels ; and the two other openings, which are in the in-
ternal procefs of the os petrofum, are the feneftra ova-
lis, and feneftra rotunda, both of which are covered by
a véry fine membrane.

There are three diftiné bones in the cavity of the
tympanum ; and thefe are the malleus, incus, and ftapes.

Befides thefe there is a fourth, which is the os orbicu-
lare, confidered by fome anatomifts as a proccfs. of the
ftapes, which is neceffarily broken off by the violence
we are obliged to ufe in getting at thefe bones ; but
when accurately confidered, it feems to be a diftinét
bone.

The malleus is fuppofed to refemble a hammer, be-
ing larger at one extremity, which is its head, th_an it
is at the other, which is its handle. The latter is at-
tached to the membrana tympani, and the head of the
bone is articulated with the incus.

The incus, as it is called from its fhape, though it
feems to have lefs refemblance to an anvil than to one
of the dentes molares with its roots widely feparated
from each other, is diftinguifhed into its body and its
legs. One of its legs is placed at the entry of the ca-
nal which leads to the maftoid procefs; and the other,
which isfomewhat longer, is articulated with the ftapes,
or rather with the os orbiculare, which is placed be-
tween them.

The third bone is very properly named ffapes, being
perfedtly fhaped like a ftirrup. Its bafis is fixed into
the feneftra ovalis, and its upper part is articulated
with the os orbiculare. What is called the fezefira ro-
tunda, though perhaps improperly, as it is more oval
than round, is obferved a little above the other, in an
cminence formed by the os petrofum, and is clofed by
a continuation of the membrane that lines the inner
furface of the tympanum. The ftapes and malleus are
each of them furnithed with a little mufcle, the ftape-
deus and tenfor tympani. The firft of thefe, which is
the fmalleft in the bedy, arifes from a little cavern in
the pofterior and upper part of the cavity of the tym-
panum; and its tendon, after paffing through a hole
in the fame cavern, is inferted at the back part of the
head of the ftapes. This mufcle, by drawing the ftapes
obliquely upwards, aflifts in ftretching the membrana
tympani.

The tenfor tympani (x), or internus mallei, as it is
called by fome writers, arifes from the cartilaginous
extremity of the Euftachian tube, and is inferted into
the back part of the handle of the malleus, which it
ferves to pull inwards, and of courfe helps to ftretch
the membrana tympani.

The labyrinth is the only part of the ear which re-
mains to be defcribed. Iris fitnated in the os petro-
fum, and is feparated from the tympanum by a parti-
tion which is every where bony, except at the two fe-
neftree. Itis compofed of three parts; and thefe are
the veftibulum, the {emicircular canals, and the coch-
lea.

The veflibulum is an irregular cavity, much fmaller
than the tympanum, fituated nearly in the centre of the
os petrofum, herween the tympanum, the cochlea, and
the femicircular canals. It is open on the fide of the
tympanum by means of the feneftra ovalis, and com-
municates with the vpper portion of the cochlea by an
oblong foramen, which is under the feneftra ovalis,
from which it is feparated enly by a very thin par-
tition.

Each of the three femicircular canals forms about

‘half

(x) Some anatomifts defcribe three mufcles of the malleus ; but only this one {cems to deferve the name of’
mulcle ; svhat are called the externus and obliquus mollei, {eeming to be ligaments rather than mufcles.
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halfa: circle of nearly a line in diameter, and running
each in a different direction, they are diftinguifhed into
vertical, oblique, and horizontal. Thefe three canals
open by both their extremities into the veftibulum ;
but the vertical and the oblique being united together
atone of their extremities, there are only five orifices
to be feen in the veftibulum.

The cochlea is a canal which takes a {piral courfe,
not unlike the fhell of a fnail. From its bafis to its
apex it makes two turns and a half ; and is divided in-
to two canals by a very thin lamina or feptum, which
18 In part bony and in part membranous, in fuch a
manner that thefe two canals only communicate with
each other at the point. One of them opens into the
veftibulum, and the other is covered by the membrane
that clofes the feneftra rotunda. The bony lamella
which feparates the two canals is exceedingly thin, and
fills about two thirds of the diameter of the canal.
The reft of the feptum is compofed of a moft delicate
membrane, which lines the whole inner furface of the
cochlea, and feems to form this divifion in the fame
manner as the two membranous bags of the pleura, by
being applied to each other, form the mediaftinum.

Every part of the labyrinth is furnifthed with a very
delicate periofteum, and filled with a watery fluid, fe-
creted as in other cavities. This fluid tranfmits to the
nerves the vibrations it receives from the membrane
clofing the feneftra rotunda, and from the bafis of the
ftapes, where it refts on the feneftrum ovale. When
this fluid is collected in too great a quantity, or is
comprefled by the ftapes, it is {uppofed to efcape
through two minute canals or aqueduéts, lately defcri-
bed by Dr Cotunni ¥, an ingenious phyfician at
Naples. One of thefe aqueduéts opens into the bot-
tom of the veftibulum, and the other into the cochlea,
near the feneftra rotunda. They both pafs throngh
the os petrofum, and communicate with the cavity of
the cranium where the fluid that pafies through them
is abforbed ; and they are lined by a membrane which
is fuppofed to be a production of the dura mater.

The arteries of the external ear come from the tem-
poral and other branches of the external carotd, and
its veins pafs into the jogular. The internal ear re-

ceives branches of arteries from the bafilary and caro- |

tids, and its veins empty themfelves into the finufes of
the dura mater, and into the internal jugular.

The portio mollis of the feventh pair is diftributed
through the cochlea, the veftibulum, and the femi-
circular canals; and the portio dura fends off a branch
to the tympanum, and other branches to the external
car and parts near it. ! ;

The fenfe of hearing, in producing which all the
parts we have defcribed affift, is occafioned by a cer-
tain modulation of the air colleéted by the funnel-like
fhape of the external ear, and conveyed thrgugh the
meatus aoditorius to the membrana tympani. That
found is propagated by means of the air, is very eafily
proved by ringing a bell under the recciver of an
air-pump; the found ir affords being found to diminith
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gradually as the air becomes exhaufted, till at length  Of the
it ceafes to be heard at all.  Sound moves through the Senfes.
—— —

air with infinite velocity ; but the degree of its motion
feems to depend on the ftate of the air, as it conftant-
ly moves fafter in a denfe and dry, than it does in a
moift and rarefied air. See Acoxflics, n° 20.

That the air vibrating on the membrana tympani
communicates its vibration to the different parts of
the labyrinth, and by means of the fluid contained in
this cavity affeéts the anditory nerve fo as to produce
found, feems to be very probable ; but the fitnation,
the minutenefs, and the variety of the parts which
compofe the ear, do net permit much to be advanced
with certainty concerning their mode of action.

Some of thefe parts feem to conftitute the immediate
organ of hearing, and thefe are all the parts of the
veftibulum : but there are others which feem intended
for the perfetion of this fenfe, without being abfo-
lutely eflential to it. It has happened, for inftance,
that the membrana tympani, and the little bones of the
car, have been deftroyed by difeafe, without depriving
the patient of the fenfe of hearing (v).

Sound is more or lefs lond in proportion to the
firength of the vibration ; and the variety of founds
{eems to depend on the difference of this vibration ;
for the more quick and frequent it is, the more acute
will be the found, and vice ver/a.

Before we conclude this article, it will be right to
explain certain phenomena, which will be found to have
a relation to the organ of hearing.

Every body has, in confequence of particular founds,
occafionally felt that difagreeable fenfation which is
ufually called fetting the tecth oz edge : and the caufe
of this fenfation may be traced to the communication
which the portio dura of the auditory nerve has with
the branches of the fifth pair that are diftributed to
the teeth, being probably occafioned by the violent
tremor produced in the membrana tympani by thefe
very acute founds. Upon the fame principle we may
explain the ftrong idea of found which a perfon has
who holds a vibrating ftring between his teeth.

The humming which is fometimes perceived in the
ear, without any exterior canfe, may be occafioned
cither by an increafed action of the arteries in the ears,
or by convulfive centractions of the mufcles of the
malleus and ftapes, affecting the auditory nerve in
fuch a manner as to produce the idea of fonnd. An x gy;p,
ingenious philofophical writer * has lately difcovered, Philofophi-
that there are founds liable to be excited in the ear by cal 04frva
irritation, and without any affiftance from the vibrati- #iens on the

tions of the air. Senfes of

Vifion and

Hearing,

8vo.

T See Optics
142

Sect. V. Of Vifion +:

TrE eyes, which conftitute the organ of vifion, are
fituated in two bony cavities named o74izs, where they
are furrounded by feveral parts, which are either in-
tended to proteét them from external injury, or to af-
fift in their motion.

The

(v)
deafne’s be nfeful ;

This obfervation has led to a fuppofition, that a perforation of this membrane may in fome cafes of
and Mr Chefelden relates, that, fome years ago, a malefactor was pardoned on condition

that he fhould fubmit to this operation ; but the public clamour raifed againft it was fo great, that it was thought:

right not to perform it.
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lof the The globe of the eye is immediately covered by two of which anfwer to the pin&d. This reduplicationis  Of the
Senfes. eye-lids or palpebrae, which are compofed of mufcular named membrana, or valvula femilunaris. Each of Senfes.
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fibres covered by the common integuments, and li-
ned by a very fine and finooth membrane, which is
from thence extended gver part of the globe of theeye,
and is called tznica conganétiva. Each eye-lid is carti-
laginous at its edge ; and this border which is called
tarfus, is furnithed with a row of hairs named ci/ia or
eye-lafbes.

The cilia ferve to proted the eye from infeéts and
minute bodies floating in the air, and likewife to mo-
derate the action of the rays of light in their paflage
to the retina. At the roots of thefe hairs there are
febaceous follicles, firft noticed by Meibomius, which
difcharge a glutinous liniment. Sometimes the fluid
they fecrete has too much vifcidity, and the eye-lids
become glued to each other.

The upper border of the orbit is covered by the
eye-brows or fupercilia, which by means of their two
mufcles are capable of being brought towards each o-
ther, or of being carried upwards. They have been
confidered as ferving to prote& the eyes, but they are
probably intended more for ornament than utility (z).

The orbits, in which the eyes are placed, are fur-
nifhed with a good deal of fat, which aftords a foft
bed on which the eye performs its feveral motions.
The inner angle of each orbit, or that part of it
which is near the nofe, is called canthus major, or the
great angle ; and the ounter angle, which is on the op-
pofite fide of the eye, is the canthus minor, or little
angle.

The little reddifh body which we obferve in the
great angle of the eye-lids, and which is called carun-
cula lachrymalis, is fuppofed to be of a glandular ftruc-
ture, and, like the follicles of the eye-lids, to fecrete
an oily humour. But its ftruure and ufe do not
feem to have been hitherto accurately determined.
The farface of the eye is conttantly moiftened by avery
fine Jimpid fiuid called the tears, which is chiefly, and
perhaps wholly, derived froma large gland of the con-
glomerate kind, ficaated in a {mall depreflion of the
os frontis near the outer angle of the eye. TIts excre-
tory ducs pierce the tunica conjuniva juft above the
cartilaginous borders of the upper eye-lids. When
the tears were fuppofed to be fecreted by the carun-
cule, this gland was called glandula innominata ; but
now that its firuéture and ufes are afcertained, it very
properly has the name of glandula lachrymalis. 'The
tears poured out by the duéts of this gland are, in a naru-

_raland healthy ftate, inceffantly fpread over the furface of

the eye, to keep it clear and tranfparent, by means of
the eye-lids, and as conftantly pafs out at the oppofite
corner of the eye or inner angle, throngh two minute
orifices, the pun&a lachrymalia (2) ; being determined
into thefe little openings by a redaplication of the -
nica conjunctiva, fhaped like a crefeent, the two points

thefe punéta is the beginning of a finall excretory tube,
through which the tears pafs into a little pouch or re-
fervoir, the facculus lachrymalis, which lies in an ex-
cavation formed partly by the nafal procefs of the os
maxillare fuperius, and partly by the os unguis. The
lower part of this fac forms a duct called the duc?us ad
nares, which is continned through a bony channel,
and opens into the nofe, through which the tears are
occafionally difcharged (z).

The motions of the eye are performed by fix muf-
cles; four of which are firaight and two oblique. The

firaight mufcles are diftinguifhed by the names of e/e-

vator, depreffor, adductor, and abducfor, from their fe-
veral ufes in elevating and deprefling the eye, drawing
it towards the nofe, or carrying it from the nofe to-
wards the temple. All thefe four mufcles arife from
the bottom of the orbit, and are inferted by flat ten-
dons into the globe of the eye. The oblique mufcles
are intended for the more compound motions of the
eye. The firlt of thefe mufcles, the obliquus fuperior,
does not, like the other four mufcles we have defcribed,
arife from the bottom of the orbit, but from the edge
of the foramen that tranfmits the optic nerve, which
feparates the origin of this mufcle from that of the
others. From this beginning it paffes in a ftraight
line towards a very fmall cartilaginous ring, the fitva-
tion of which is marked in the fkeleton by a little hol-
low in the internal orbitar procefs of the os frontis.
The tendon of the mufcle, afier pafling through this
ring, is inferted into the upper part of the globe of
the eye, which it ferves to draw forwards, at the fame
time turning the pupil downwards.

The obliquus inferior arifes from the edge of the or-
bit, under the opening of the duétus lachrymalis; and
is inferted fomewhat pofteriorly into the outer fide of
the globe, ferving to draw the eye forwards and turn
the pupil upwards. When either of thefe two mufcles
ats feparately, the eye is moved on its axis; but when
they act together, it is comprefled both above and be-
low. The eye itfelf, which is now to be defcribed,
with its tanics, humours, and component parts, is
nearly of a {pherical figure. Of its tunics, the con-
junéiva has been already defcribed as a partial cover-
ing, vefle@ted from the inner furface of the eye-lids
over the anterior portion of the eye.. What has been
named a/buginea cannot properly be confidered as a
coat of the eye, being in fa¢t nothing more than the
tendons of the ftraight mufcles fpread over fome parts
of the fclerotica.

The immediate tunics of the eye, which are to be
demonfirated when its partial coverings, and all the
other parts with which it is farrounded, are removed,
are the fclerotica, cornea, choroides, and retina.

The fclerotica, which is the exterior coat, is every

where

(z) It is obfervable, that the eye-brows are peculiar to the human fpecies.

(a) Itfometimes happens, that this very pellucid fluid, which moiftens the eye, being poured out through
1 HEURT : ye, g P g
the excretory dus of the lachrymal gland fafter than it can be carried off through the punéa, trickles down

thie cheek, and is then ftrictly and properly called ears.

() When the du¢tus ad nares becomes obftrnéted in confequence of difeafe, the tears are no longer able to
pals into the noftrils ; the facculus lachrymalis becomes diftended ; and inflammation, and fometimes ulceration,
taking place, conftitute the difeafe called fiffula lachrymalis.
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where white and opaque, and is joined at its anterior
edge to another, which has more convexity than any
other part of the globe, and being exceedingly trani-
parent is called cornea (¢). Thefe two parts are per-
fe.étly different in their ftruéure; fo that fome anato-
mifts fuppole them to be as diftinét from each other as
the glafs of a watch is trom the cafe into which it is
fixed. The fclerotica is of a compact fibrous ftracture ;
the cornea, on the other hand, is compofed of a great
number of laminz united by cellular membrane. By
macerating them in boiling water, they do not feparate
from each other, as fome writers have afferted; but
the cornea foon foftens, and becomes of a glutinous
confiftence.

The ancients fuppofed the fclerotica to be a continu-
ation of the dura mater. Morgagni and fome other
modern writers are of the fame opinion ; but this point
is difputed by Winflow, Haller, Zin, and -others.
The wuth feemsto be, that the {clerotica, though not
a produttion of the dura mater, adheres intimately to
that membrane.

The choroides is fo called becaufe it is furnifhed with
a great namber of veflels. It has likewife been named
uwea, on account of its refemblance to a grape. Many
modern anatomical writers have confidered it as a pro-
duéion of the pia mater. This was likewife the opi-
nion of the ancients; but the ftrength and thicknefs of
the choroides, when compared with the delicate ftruc-
ture of the pia mater, are fuflicient proofs of their be-
ing two diftinét membranes.

The choroides has of late generally been defcribed
as confifting of two laminaz; the innermoft of which
has been named after Ruyfch, who firft defcribed it.
It is certain, however, that Ruyfch’s diftinéion is ill
founded, at leaft with refpect to the human eye, in
which we are unable to demonftrate any fuch ftruture,
although the tunica choroides of fheep and fome other
quadrupeds may eafily be feparated into two layers.

The choroides adheres intimately to the {clerotica
round the edge of the cornea; and at the place of this
union, we may obferve a little whitifh arcola, named
ligamentum ciliare, though it is not of a ligamentous
nature.

They who fuppofe the choroides to be compofed of
two laminz, defcribe the external one as terminating
in the ligamentum ciliare, and the internal one as ex-
tending farther to form the iris, which is the circle we
are able to diftinguith through the cornea: but this
part is of a very different (tru¢ture from the choroides ;
fo that fome late writers have perhaps not improperly
confidered the iris as a diftin& membrane. It derives
its name from the variety of its colours, and is perfo-
rated in the middle. This perforation, which is called
the pupil or fight of the eye, is clofed in the foetus by

M Y.

a very thin vafcular membrane. 'This membrana pu-
pillaris commonly difappears abount the feventh month.

On the under fide of the iris we obferve many mi-
nute fibres, called ciliary proceffes, which pafs in radii
or parallel lines from the circumference to the centre.
The contradtion and dilatation of the pupil are fuppofed
to depend on the aftion of ‘thefe proceffes. Some have
confidered them as mufcular, but they are not of an ir-
ritable nature; others have fuppofed them to be fila-
ments of nerves: but their real ftru&ure has never yet
been clearly afcertained.

Befides thefe ciliary proceflfes, anatomifts ufually
fpeak of the circular fibres of the iris, but no fuch
feem to exift.

The pofterior furface of the iris, the ciliary pro-
cefles, and part of the tanica choroides, are covered
by a black mucus for the purpofes of accurate and dif-
tin& vifion ; but the manner in which it is fecreted has
not been determined.

Immediately under the tunica choroides we find the
third and inner coat, called the retiza, which feems to
be merely an expanfion of the pulpy fubftance of the
optic nerve, extending to the border of the cryftaline
humour.

The greatelt part of the globe of the eye, within
thefe feveral tunics, is filled by a very tranfparent and
gelatinous humour of confiderable confiftence, which,
from its fuppofed refemblance to fufed glafs, is called
the vitreous humonr. It isinvefted by a very fine and
delicate membrane, called runica vitrea,and fometimes
arachnoides—It is fuppofed to be compofed of two la-
minz ; one of which dips into its fubftance, and by
dividing the hamour into cells adds toits firmnefs. The
fore-part of the vitreous humour is a little hollowed, to
receive a very white and tranfparent fubftance of a firm
texture, and of a lenticular and fomewhat convex fhape,
named the ¢rpffaline humounr. It is included in a cap-
fula, which feems to be formed by a feparation of the
two laminz of the tunica vitrea.

The fore-part of the eye is filled by a very thin and
tranfparent fluid, named the «gweous humour, which
occupies all the fpace between the cryftalline and the
prominent corneca.—The part of the choroides which
is called the 77is, and which comes forward to form the
pupil, appears to be fufpended as it were in this hu-
mour, and has occafioned this portion of the eye to be
diftinguithed into two parts. One of thefe, which is
the little {pace between the anterior furface of the
cryftalline and the iris, is called the pofferior chamber ;
and the other, which is the {pace between the iris and
the cornea, iscalled the anterior chamber of the eye (D).
Both thefe fpaces are completely filled with the aque-
ous humour. (£).

The eye receives its arteries from the internal caro-

tid

(c) Some writers,

who have given the name of corzea to all thisouter coat, have named what is here and

moft commonly called felerotica, cornea opaca; and its anterior and tranfparent portion, ceruea lucida.
D) We are aware that fome anatomifts, particularly Lieuraud, are of opinion, that the iris is every where in

clofe

conta& with the cryftalline, and that it is of courfe right to fpeak only of one chamber of the eye; but as

this does not appear to be the cafe, the fitnation of the iris and the two chambers of the eye are here defcribed

in the ufual way. :
(e) When the cryftalline becomes opaque,

fo as to prevent the paffage of the rays of light to the retina, it

conftitutes what is called a cataradt ; and the operation of couching confifts in removing the difeafed cryftalline

from
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tid through the foramina optica; and its veins pafs
through the foramina lacera, and empty themfelves
into the lateral finufes. Some of the ramifications of
thefe veflels appear on the inner furface of the iris,
where they are feen to make very minute convolutions,
which are fufficiently remarkable to be diftinguifhed by
the name of circulus arteriofus, though perhaps impro-
perly, as they are chiefly branches of veins.

The optic nerve paffes in at the pofterior part of the
eye, in aconfiderable trunk, to be expanded for the
purpofes of vifion, of which it is now univerfally fup-
poled to be the immediate feat. But Meflis Mariotte
and Mery contended, that the choroides is the feat of
this fenfe; and the ancients fuppofed the cryftalline
to be fo. Befides the optic, the eye receives branches
from the third, fourth, fifth, and fixth pair of nerves.

The humours of the eye, together with the cornea,
are calculated to refrac and converge the rays of light
in fuch a manner as to form at the bottom of the eye
a diftin¢t image of the object we look at; and the point
where thefe rays meet is called the focus of the eye.
On the retina, as in the camera obfecura, the objec
is painted in an inverted pofition; and it is only by
habit that we are enabled to judge of its true fitu-
ation, and likewife of its diftance and magnitude. To

EXPLANATION

Ficurk 1. Shows the Lachrymal Canals, after the
Common Teguments and Bones have been cut away.

a, The lachrymal gland. b, The two pun&a la-
chrymalia, from which the two lachrymal canals pro-
ceed to ¢, The lachrymal fac. d, The large lachrymal
du&. e, Its opening into the nofe. £, The carancu-
la lachrymalis. g, The eye-ball.

F1c. 2. Aninterior View of the Coats and Humours
of the Eye.
aaaa, The tunica fclerotica cut in four angles, and
turned back. bbbb, The tunica choroides adhering
to the infide of the {clerotica, and the ciliary veflels
are feen pafling over—c ¢, The retina which covers the
vitreous humour. d d, The ciliary procefles, which
were continued from the choroid coat. e e, The iris.
f, The pupil.
Frg. 3. Shows the Optic Nerves, and Mufcles of
the Eye. '
aa, The two optic nerves before they meet. b, The
two optic nerves conjoined. ¢, The right optic nerve.
d, Mufculus attollens palpebre fuperioris. e, Attol-
lens oculi. f, Abductor. g g, Obliquus fuperior, or
trochlearis. h, Addu&or. i, The eye-ball.

F1c. 4. Shows the Eye-ball with its Mufcles.

a, The optic nerve. b, Mufculus trochlearis. c, Part
of the os frontis, to which the trochlea or pully is fix-
ed, through which,—d, The tendons of the trochlearis
paffes. e, Attollens oculi. f, Adductor oculi. g, Ab-
du&tor ocali. h, Obliquus inferior. i, Part of the

A N R CURETECRD TR N

a young gentleman who was born blind, and who was
couched by Mr Chefelden, every objeét (as he ex-
preffed himfelf) feemed to touch his eyes as what he
felt did his fkin; and he thought no objeéts fo agree-
able as thofe which were fmooth and regular, although
for fome time he could form no judgment of their fhape,
or guefs what it was in any of them that was pleafing
to him.

In order to paint objefts diftinétly on the retina,
the cornea is required to have fuch a degree of con-
vexity, that the rays of light may be colle¢ted at a cer-
tain point, fo as to terminate exaétly on the retina.—
If the cornea is too prominent, the rays, by u.verging
too foon, will be united before they reach the retina,

-as is the cafe with near-fighted people or zzyopes; and

on the contrary, if it is not fufficiently convex, the rays
will not be perfeétly united when they reach the back-
part of the eye; and this happens to long-fighted peo-
ple or pre/bi, being found conftantly to take place as
we approach to old age, when the eye gradually flat-
tens (). Thefe defeéts are to be fupplied by means of
glafles. He who has too prominent an eye, will find
his vifion improved by means of a concave glafs; and
upon the fame principles, a convex glafs will be found
ufeful to a perfon whofe eye is naturally too flat.

oF PLATE XXX,

fuperior maxillary bone to which its fixed. k, The
eye-ball.

Fic. 5. Reprefents the Nerves and Mufcles of the
Right Eye, after part of the Bones of the orbit have
been cut away.

A, The eye-ball. B, The lachrymal gland. C, Muf-
culus abduétor oculi. D, Attollens. E, Levator
palpebra fuperioris. F, Depreflor oculi. G, Adduc-
tor. H, Obliquus fuperior, with its pully. I, Its
infertion into the fclerotic coat. K, Part of the obli-
quus inferior. L, The anterior part of the os frontis
cut. M, The crifta galli of the ethmoid bone. N, The
pofterior part of the fphenoid bone. O, Tranfverfe
{pinous procefs of the fphenoid bone. P, The caro-
tid artery, dennded where it pafles throngh the bones.
Q , The carotid artery within the cranium. R, The
ocular artery.

NEerRvVEs.—a a, The optic nerve. b, The third
pair.—c, Itsjoining with a branch of the firft branch
of the fifth pair, to form 1,—The lenticular ganglion,
which fends off the ciliary nerves, d. ee, The
fourth pair. f, The trunk of the fifth pair. g, The
firft branch of the fifth pair, named ophthalmic.—
h, The frontal branch of it. i, Its ciliary branches,
along with which the nafal twig is fent to the nofe.
k, Its branch to the lachrymal gland. 1, The lenticu-
lar ganglion. m, The fecond branch of the fifth pair,
named {fuperior maxillary. n, The third branch of the
fifth pair, named inferior maxillary. o, The fixth pair

of

from its bed in the vitreous humour. 1In this operation the cornea is perforated, and the aqueous humour efeapes

out of the eye, but it is conftantly renewed again in a very fhort time.

fecreted, has not yet been determined.

The manner, however, in which it is

(r) Upon this principle, they who in their youth are near-fighted may expe to fee better as they advance

in life, as their eyes gradually become more flat.

Part VI.

Of the
Senfes.
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Part VI.

of nerves,—which fends off p, The beginning of the
great {ympathetic. q, The remainder of the fixth
pair, {pent on ¢, The abdu&or oculi.

Ti1c. 6. Reprefents the head of a youth, where the
upper part of the cranium is fawed off,—to fhow the
upper part of the brain, covered by the pia mater, the
veflels of which are minutely filled with wax.

AA, The cut edges of the upper part of the cra-
nium. B, The two tables and intermediate diploé.
BB, The two hemifpheres of the cerebrum. CC, The
incifure made by the falx. ~ D, Part of the tentorium
cerebello fuper expanfum. E, part of the falx, which
is fixed to the crifta galli.

Fic. 7. Reprefents the parts of the External Ear,
with the Parotid Gland and its Duct.

aa, The helix. b, Theantihelix. ¢, The anti-
tragus. d, The tragus. e, Thelobe of theear. f,
The cavitas innominata. g, The fcapba. h, The
concha. 1i, The parotid gland. k, A lymphatic
gland, which is often found before the tragus. 1, The
du& of the parotid gland. m, Its opening into the
mouth.

Fic. 8. A view of the pofterior part of the external

SN AWE QO M Y.

10§
ear, meatus auditorius, tympanum, with the {mall
bones, and Euftachian tube of the right fide.

a, The back part of the meatus, with the fmall ce-
ruminous glands. b, Theincus. ¢, Malleus. d, The
chorda tympani. e, Membrana tympani. f, The
LEuftachian tube. g, Its mouth from the fauces.

Fic. 9. Reprefents the anterior part of the right
external ear, the cavity of the tympanum——its fmall
bones, cochlea, and femicircular canals.

a, The malleus. b, Incus with its long leg, refting
upon the ftapes. ¢, Membrana tympani. d, e, The
Luftachian tube, covered by part of—f f, The mui-
culus circumflexus palati. 1, 2, 3, The three femi-
circular canals, 4, The veftible. 5, The cochlea.
6, The portio mollis of the feventh pair of nerves.

Tic. 10. Shows the mufcles which compofe the
flethy fubftance of the Tongue.

aa, The tip of the tongue, with fome of the papil-
le minimz. b, The root of the tongue. c, Part of
the membrane of the tongue, which covered the
epiglottis. dd, Part of the mufculus hyo-gloflus.
e, Thelingualis, f, Genio-gloflus. g g, Part of the
ftylo-gloffus.
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