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HE art of diffefting, or artificially feparating and
taking to pieces, the different parts of the human
body, in order to an exa& difcovery of their fitnation,
ftraftare, and ceconomy.—The word is Greek, marous;
derived from eareas, to diffedt, or feparate by cutting.

INTRODUCTION.
§ 1. Hiftory of dnatomy.

Tris art feems to have been very ancient; thongh,
for a long time, known only in an imperfeét manner.
—The firlt men who lived muff have foon acquired
fome notions of the fraftare 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 expoled,
by the necellities of life, and by the varions culloms,
cercmonies, and fuperftitions, of different nations.
Thus, the oblervance of bodies killed by violence, at-
tention to wounded men, and to many difeafes, the
various ways of potting criminals to death, the fune-
ral ceremonies, and a vaziety of fuch things, mull have
fhown men every day more and more of themfelves;
efpecially as eariofity and felf-love would here urge
them powerfully to ebfervation and reflectien.

The brote-creation having fuch an affinity to man
in oatward form, motions, fenfes, and ways of life;
the generation of the fpecics, and the effelt of death
upon the body, being obferved t 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 examinin
the bodics of brates were fo ealily procured, indeed fo
neceffarily ocourred in the common bufinels of life, that
the huntfman in making ufe of his prey, the pricft in
facrificing, the augur in divinatien, and, above all, the
butcher, or thofe who might out of curinf;tg,r attend npon
his operations, muft have been daily adding to the linle
ftock of anatomical knowledge. Accordingly we find,
in 2, that the Sonth-fea-iflanders, whe have been left
to their own obfervadon and reafoning, withont the
afliftance of letters, have yeta confiderable fhare of
rude or wild anatomical and phyfiological knowledpe,
Dr Huater informs us, that when Omai was in Iﬁis
mufenm with Mr Banks, though he could not explain
himf{elf intelligibly, they plainly faw that he knew the
principal parts of the body, and fomething likewife of
their ufes; and manifelted a great curiolity or delire
of having the funétions of the internal parts of the bo-
dy explained to him ; particularly the relative fandtions
of the two lexes, which with him feemed tobe the moft
interefting objedt of the human mind.

We may (urther imagine, thar the philofophers of
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Hiftory.

fervation, experience and reflection, could not over-
look an inftance of nawral erganization, which was fo
interefting, and at the fame time fo wonderful, more
elpecially fuch of them as applied to the {tudy and cure
of difeafes. We know that phylic was a branch of
philofophy till the ageof Hippocrates.

Thus the artmalt have been circumitanced in its be-
ginning. We fhall next fee from the tellimony of hil-
torians and other writers, how it aétually 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 f(eries of ages.

Civilization, and improvements of every kind, would
natarally begin in fertile countries and healthful cli-
mates, where there would be leifure for refleftion, and
an appetite for amufement. Accordingly, writng,
and many other ufeful and ornamental inventions and
arts, appear to have been cultivated in the ealtern parts
of Afia long before the earlieft times that are weated of
by the Greek or other European writcrs; and that
the arts and learning of thofe eaftern people were in
fubfequent times gradually communicated to adjacent
coantries, efpecially by the medium of traffic. The
cuftoms, fuperititions, and climate of eaftern coun-
tries, however, ‘appear to have been as unfavourable
to pradtical anatemy, as they were inviting to the (tndy
of aftronomy, geometry, poctry, and all the fofter arts
of peace. \

Animal bodies there, run fo quickly into naufcons
putrefation, that the early inhabitants maft have a-
voided fuch offenfive employments, as anatomical in-
quiries, like their pofterity at thisday. And, in fad,
it does not appear, by the writings of the Grecians,
or Jews, or Pheenicians, or of other callern countrics,
that anatomy was particularly cultivated by any of thofe
eaflern nations. In rracing it backwards wo its infan.
¢y, we cannot go farther into antiquity than the times
of the Grecian philofophers. As an artin the ftate of
fome coltivation, 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 Milcfian being declared by a very ge-
steral confent of the people, the molt wile of all the
Grecians, 480 years before Chrift.  The philofophers
.of his fchool, which was called the Ionian, cultivated

rincipally namral 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.

f:f the writings of his fcholar and fucceffor Pluto,
we fee that the philofophers had carefully confidered
the haman body, both in its erganization and func-
tions ; and though they had not arrived at the know-
ledge of the more minute and intricate parts, which
required the fuceeflive labour and artention of many
ages, they had made up very noble and comprehentfive
ideas of the fubjed in general. The anatomical de-
fcriptions of Xenophon and Plato have had the honour
of being quoted by Longinus (§ xxxi.) as {pecimens
of fublime writing: and the extraét from Plato is ftill
more remarkable for its containing the rudiments of
the eirculation of the blood. ¢ The heart (fays Plato)
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the moft early ages, that is, the men of curiofity, ob-

is the centre or knot of the blood-vefels; the fpring
or fountain of the bloed which is carried impetuouily
round ; the blood is the paduimm or food of the ficlh;
and, for the purpofe of nourifhment, the body is laid
out into canals, like thofe which are drawn throvgh
gardens, thar the blood may be conveyed, as from a
tountain, to every part of the pervious body,”

Hippocrates was nearly contemporary with the great
philofophers of whom we have been fpeaking, about
400 years before the Chriflian ®ra. He is faid w
have {eparated the profeflion of philofophy and phyiic,
and 1o have been the firlt who applicd to pliylic alone
as the bufinels of his life, He is likewile gencrally
fuppofed to be the firlt who wrote upon anatomy. We
know of nothing that was written exprefsly upon the
{ubjeét before ; and the firlt 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 accountsof the parts to what
we now know of the human body, we muft allow his
deflcriptions to be imperfeft, incorred, fometimes ex-
travagant, and often unintelligible, thatof the bones
only excepred. He fecms to have ftudied thefe with
more fuccels than the other parts, and tells us that he
had an opporwanity of fecing an human fkeleton.

From Hippocrates to Galen, who flourilhed rowards
the end of the fccond century, in the decline of the
Roman cmpire, that is, in the fpace of 600 years, ana-
tomy was greatly improved ; the philofophers flill con-
fdering it as a molt curious and interefting branch of
nawral knowledge, and the phyficians, 15 a principal
foundation of their art, Both of them, in that inter-
val of time, contribured daily to the common {tock, 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 ftndy of animal bodies, they not only made
great improvements, efpecially in phyfiology, butraifed
the credic of natwal knowledge, and fpread it as wide
as Alexander’s empire.

Few of Ariftetle’s writings were made public in his
lifetime. He affefted to fay that they would be un-
intelligible to thofe who had not heard them explained
at his le@ures: and, except the ufe which Theophral-
tus made of them, they were loft to the public for a-
bove 130 years after the death of Theophraftus; and
atlaft came out defedtive from bad prefervation, and
corrnpted by men, whe, without proper qualifications,
prefumed to correét and fupply what wasloit.

From the time of Theophraftus, the fludy of natu-
ral knowledge ar Athens was forcver on the decline ;
and the reputation of the Lyceom and Academy was
almolt confined to the ftudies which are fubfervient o
oratory and public fpeaking.

The other grear 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 mufeam and library, which, we may fay, has
been the moft famed in the world.  Anatomy, among
other feiences, was publicly tanght; and the rwo dif-
tinguifhed anatomifts were Erafiltratus the pupil and
friend of Theophraftus, and Herophilus. Their vo-
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4n which ir is f{aid were contained two celebrated mo-

Taminous works are all loft; bot they are quoted by Ga-
len almaoit in every page, Thele profeilors were pro-
bably the firft who were authorized to difeét hmnan
bodlies ; a peculiarity which marks ftrongly the philo-
fophical magnanimity of the firft Prolemy, and fixes
a great xra in the hiftory of anatomy. And it was,
no doubt, from this particular advantage which the
Alexandrians had above all others, thar their fchool
not only gained, but for many centories preferved, the
firlt reputation for medical education, Ammianos Mar-
cellinus, who lived about 650 years after the fchools
were {et np, fays, they were {o fameus in his time, that
it was enough to fecare eredit ro any phyfician, if he
could fay he had ftudied at Alexandria.

Herophilus has been faid to have anatomized 700 bo-
dies. We malt allow for exaggeration. Nay, it was
faid, that both he and Erafiftrams made it & common
practice to open living bodies, that they might difcover
the more fecret fprings of life. Bur this, no doubr, was
only a volgar 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 volgar.

Among the Romans, thoagh it is probable they had
phyficians and furgeous from the foundation of the ci-
1y, yet we have no account of any of thele applying
themfelves to anatomy for a very long time, Archa-
gathus was the firlt Greek phyfician eftablithed in
Rome, and he was banifhed the city on acconnt of the
feverity of his operations.—Afclepiades, who flourith-
ed in Rome 101 years after Archagathus, in the time

.of Pompey, attamed fuch a high reputation asto be

ranked in the fame clafs with Hippocrates, He feem-
ed to have fome notion of the dir in refpiration acting
by its wci%ht; and in ::r_'cmm[iu%l for digeftion, he {up-
poled the food to be no farther changed thanby a com-
minution into extremely fmall parts, which heinﬁ diftri-
huted tothe feveral parts of the body, is aflimilated o
the natore of each. One Caflius, cemmonly thought
to be a difciple of Alclepiades, accounted for the right
fide of the body becoming paralytic on hmrting the left
fide of the brain, in the fame manneras has been done
by the moderns, viz. by the crofling of the nerves from
tlft: right to the left fide of the brain.

From the time of Afclepiades to the fecond century,
phylicians feem ro have been greatly encouraged at
Rome; and, in the writings of Cellus, Rufus, Pliny,
Ceelius, Aurelianus, and Arztens, we find feveral ana-
tomical obfervations, but moltly very fuperficial and in-
accurate, Towards the end of the fecond century
lived Clandins Gallenus Pergamus, whofe name js fo
well known in the medieal world. He applied him/felf
particularly to the ftudy of anatomy, and did mere in
that way than all that wenr before him. He feems,
however, to have been ata great lofs for human fub-
jeéts tooperate upon; and therefore his defeription of
the parts are moftly taken from brute animals. His
works contain the fulleft hiftory of anatomifls, and the
moft complete fyftem of the icience, 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 difcoverics of fuccecding anatomifts.

Aboat the end of the fourth century, Nimefios bi-
fhop of Emiffa wrote a treatifc on the nature of man,

H
dern difeoveries; the one, the nfes of the bile, boafted
of by Sylvius de 1a Boe; and the other, the circulation
of the blood. This laft, however, is proved by Dr
Friend, in his Hiltory of phyfic, p. 229. 10 be faliely
aferibed to this aitchor.

The Roman ¢mpire beginning now to be opprefled
by the barbarians, and funk in grofs fuperftition, learn-
ing of all kinds decrealed ; and when the empire was
totally overwhelmed by thole barbarons nations, every
appearance of fcience wad almoit extinguithed in Eu-
rope. ‘The only remains of it were among the Ara-
bians in Spain and in Afia.—The Saracens who came
inro Spain, deftroyed at firft all the Greek books which
the Vandals had fpared : but though their government
was in a conflant flruggle and fleétuation dering 8co
years before they were driven oo, they received a raite
for learning from their countrymen of the eaft ; feveral
of their princes creouraged liberal ftudics; public
fchools were fet up at Cordova, Toledo, and other
towns, and tranilations 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 maiters of the world : for they were fatif-
fied with commenting vpon Galen; and fcem to have
made no diffections of human bodies.

Abdollaliph, who was himfelf a teacherof anaremy,
a man eminent in his time (at and before T203) for his
learning and curiofity ; a grear traveller, who hadbeen
bred at Bagdad, and had feen many of the great cities
and principal places for ftudy in the Saracen empire ;
whio had a favourable opinion of original cbfervaiion,
in oppofition to book-learning; who boldly correéted
fome of Galen's errors, and was perfoaded that many
more might be detedted; this man, we fay, never
made or faw, or feemed o think of a human diffee-
tion. He dilcovered Galen’s crrors in the ofteclogy,
by going to burying-grounds, with his fludents and o-
thers, where he examined and demonftrated the bones;
he earneltly recommended that method of ftudy, in
preference even to the reading of Galen, and thonght
that many farther improvements might be made; yet
he feemed not to have anideathata frefh fubjeét might
be diffected with that view.

Perhaps the Jewilh renets, which the Mahomerans
adopted, about uncleaniinefs and pollution, might pre-
went their handling dead bodies; or their opinion of
what was fuppoled to pafs berween an angel and the
dead perfon, might make them think difturbing the
dead highly facrilegions. Such, bowever, as Arabian
learning was, for many ages together there was hard-
ly any other in all the w-.-i%:: rnconntriesof Evrope. It
was introduced by the eftablilment of the Saracens in
Spain in 711, and kept its gronnd 1ill the reftoration
of learning in the end of the 15th centory. The ftate
of anatomy in Europe, in the times of Arabian infiu-
cnce, may be feen by reading a very fhort fyfiem of a-
natomy drawn up by Mondinns, in the year 1315. It
was extracted principally from what the Arabians had
preferved of Galen’s doftrine; and, rodeasit is, in
that age, it was judged to be fo mafterly a performance,
that it was erdercd by a public decree, that it thenld
be read in all the fchools of Italy; and it a@ually con-
tinned
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tinued to be almoft the enly book which was read up-
on the fubject for above 200 years. Cortelins gives
him the eredit of being the great reftorer of anatomy,
and the firit who diflected human bodies among the
moderns.

A general prejudice againit-diffeftion, hewever, pre-
vailed till the 16th centary. The emperor Charles V.
ordered a confultation to be held by the diviues of Sa-
lamanca, in order to determine whesher or not it was
lawful in point of confeience to dife@ a dead body.
In Mufcovy, tll very lately, both anatomy and the
ufe of (keletons were forbidden, the firlt as inhuman,
and the latwer as fubfervient to witcheraft.

In the beginning of the r5th century, ].caminisi_v_ re-
vived confiderably in Eorope, and particolarly phyfic,
by means of copies of the Greek authors bronghe from
the fack of Conftantinople ; after which the number of
anatomiits and anaromical books increaled 1o a prodi-

ious degree.—The Europeans becoming thus pofiel-

d of the antient Greek fathers of medicine, were for
a leng time fo much cecupied in correfling the copies
they conld obtain, fludying the meaning, and com-
menting apon them, that they attempted nothing of
their own, efpecially in anatomy.

And here the late Dr Hunter introduces into the
annals of this arr, a genivs of the firft rate, Leonardo
da Vinei, who had been formerly overlooked, becaufe
he was of another profeflion, and becanie he publifhed
nothing upon the fubjeft. He is confidered by the
Doclor as by far the beft anatomift and phyficlogiit of
his time ; and was certainly the firlt man we know of
who introduced the prafiice of making anatomical
drawings.

Wallare, in his lives of the painters, fpeaks of Lieo-
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 anatemy ; in which ftudy he reciprocally
received and communicated affiltance to Marc. Anto-
nio della Torre, an excellent philofopher, who then
read lectures in Pavia, and wrote upon this fubjedt ; and
who was the firit, as I have heard, who began to illul-
trate meditine from the doftrine of Galen, and to give
true light to anatomy, which till that time had been
involved in clonds of darknefs and ignorance. In this
he availed himfelf exceedingly of the genius and laboor
of Leonardo, who made a book nfﬁtl:ﬁcs, drawn with
red chalk, and touched with a pen, withgreatdiligence,
of fuch fubjedts as he had himfelf diffected ; 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 ngly form, which are written by
the left hand, backwards, and not to be underftond 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 homan anatomy, there 15 a great
part in the polleflion of M. Francelco da Mclzo, a Mi-
lanefe gentleman, whe, in the time of Leonardo, was a
molt I_]-ﬂal,]liﬂll_,bﬂ}!’, and much beloved h}" him, as he is
now a beautiful and genteel old man, who reads thofe
writings, and carefully preferves them, as precious re-
li@ts, together with the porirait of Leonardo, of happy
memory. It appears iﬂ'll'lﬂi]ll.ﬂc thae that divine 'l‘l]lrll:
fhould reafon fo well upon the arterics, and mufcles,
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and nerves, and veins ; and widh fiich diligence of every
thing, &c. &e."”

Thole very drawings and the writings are happily
found to be preferved in bis BritannicMajelty's grearcol -
lection of original drawings, where the Doztor was per-
mitted toexamine them ; and his fentiments upon the oc-
cafion he thus exprefles : * [ expedled to {ee litde more
than fuch defigns in anatomy, as might be uieful o a
painter in hisown profeflion ; butIfiw, and indeed with
aftonifiment, that Leonardo had been a general and 2
deep ftudent, 'When I confider what pains he has ta-
ken upon every part of the body, the fuperiority of his
vniverfal geniuns, his particular excellence in mechanics
and hydraulics, and the attention with which fuch a
man would examine and fee objedts which he was to
draw, I am fully perfuaded that Leonardo was the beft
anatomift at that tme in the world, ‘We muit 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
Benediftus, but particularly Berengariusand Maffa, fol-
lowed out the improvement of anatomy in Iialy, where
they taughe it, and publithed upon the fubje&. Thele
firlt improvers made fome difcoveries from their own
difleétions : but it is not farprifing thar they fhould
have been diffident of themfelves, and have fellowed
Galen almoit blindly, when his authority had been fo
long eftablithed, and when the enthofiaim for Greck
anthors was rifing to fuch a pitch.

Soon afrer this, we may fay abour the year 1540,
the great Velalios appeared. He was {tudious, labo-
rious, and ambitions. From Bruflels, the place of his
birth, he went to Louvain, and thence ro Paris, where
anatomy was not yet making a confiderable figure, and
then to Louvain to teach ; from which place, very for-
wnately for his reputation, he was called to lialy,
where he met with every oppertunity that fuch a ge-
nius for anatomy could defive, that is, books, fubjetts,
and excellent dravghtfinen. He was equally laborious
in reading the aneients, and in diffefing bodies. And
in making the comparifon, he could not but fee, that
there was great room for improvement, and that many
of Galen's defcriptions were ervoneous. When he was
but a young man, he publithed a noble fyltem of ana-
tomy, illuftrated with a great number of elegant fi-
gures.—In this work he found fo many occalions of
correcting Galen, that his contemporaries, pardal to-
antiquity, and jealous of his reputation, complained that
he carried his torn for improvement and criticifins to
licentioufnefs. The fpirit of eppofition and emulation
was prefently roufed ; and Sylvius in France, Colum-
bus, Fallopius, and Enftachius in Italy, whe were all
in ltigh anatomical reputation abowr the middle of this
rhth century, endeavoured to defend Galen at the cx-
pence of Velalius. In their difpures they made their:
appeals to the human body : and thus in a few years
tfm art was greatly improved. And Vefalins being de-
tefted in the very fanlt which he condemned in Galen,
to wit, deferibing from the difleétions of brates, and
nior of the haman 'I:.uf[:.r, it expofed fo full_'p' that blan-
der of the older anatemifts, that in fucceeding times
there has been little reafon for fuch complaint.—Be.
fides the ahove, he publilhed feveral other anatomical
treatifes.  Fle has been particularly ferviceable by im-
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pofing mames 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 Auatomics, This was defigned as
a fupplement to Vefalius ; many of whofe deferiptions
he corvedts, 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 anatomiit.

In 1563, Bartholomzus Euftachins publifhed his O-

ufeula Anatomicaat Venice,which haveever fincebeen
juitly admired for the exadtnels of the defcriptions, and
the difcoveries contained in them. He publifhed after-
wards {ome other picces, in which there is littleof ana-
tomy ; but never publithed 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 publithed in
the year 1714, by Lancifi the pope’s phylician ; who
added a fhort explicatory text, becanfe 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
hundred years it has been daily improving by the la-
boar of & number of profeffed anatomifts almoft in
every country of Europe.

We may form a judgment about the ftate of anatomy
cven in Italy, in the beginning of the 17th century,
from the information of Cortefius. He had been profeflor
of anatomy at Bologna, and was then profeffor of medi-
cine at Maffana ; where, though he had a great defire
to improve himfelf in the art, and to finith a treatife
which he had begun on praétical anatomy, in 24 years
he could twice only procure an opportunity of difledt-
ing a human body, and then it was with difficulties and
in harry ; whercas he had expeéted to have done lo,
he fays, once every year, according to the cuflom 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 ltaly was ftill the favourite feat of
the ares: And in the very beginning of the r7th cen-
tury, foon after Harvey's return to Englmﬂ, 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 le@ures 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 nourifhment. It
fer Harvey to work upon the ufe of the heart and vaf-
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 dodtrine in his letures 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.
Tt not only reflected nfeful lights upon what had been
already found out in anatomy, but alfo pointed out the
means of furcher inveftipation. And accerdingly we

fee, that from Harvey to the prefent time, anatomy
lias been fo much improved, that we may reafonably

ueftion if the ancients have been further outdone by
the moderns in any other branch of knowledge. From
ane day to another there has been a conftant fnccellion
of difcoveries, relating either to the flru&ure 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 incer-
nal compofition and funétions remained unexplained ;
and indeed muft have remained unexplicable without
the knowledge of the circulation.

Harvey’s ﬁﬂ-ﬂrinc at firlt met with confiderable op-
polition ; but in the fpace of about 20 years it was fo
generally and fo warmly embraced, that it was imagi-
ned cvery thing in phyfic would be explained. But
time and experience have taught us, that we fill 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
excrcife of i':«lagacity.

After the difeovery and knowledge of the circula-
tion of the blood, the next queflion would natarally
have been about the palfa%t and roote 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, Alellins, an Italian
phylician, found out the ladteals, or veflels which car-
ry the chyle from the inteflines ; and printed his ac-
connt of them, with coloured prints, in the year 1627,
the very year before Harvey's book came out.

For a number of years after thele two publications,
the anatomifls in all parts of Evrope were daily open-
ing living dogs, either to fee the Jaéteals 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 laéteals, which conveys the chyle ints
the fubelavian vein. He printed his difcovery in the
year 1651, And now the la&eals having been traced
from the inteflines to the thoracic duét, and thar dudt
having been traced to its termination in a blood-veiiel,
the paffage of the chyle was completely made out.

The fame practice of opening living animals furnith-
ed occafions of difcovering the lymphatic veflels. This
good fortune fell to the %m of Rudbee firit, a young
Swedi/h 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 thar they had been feen
before by Dr Higmore and others, who had miftaken
them for laéteals. DBur none of the anatomifts of thofe
times conld make out the origin of the lymphatics, and
none of the phyficlogifls could give a fausfactory ac-
count of their ufe.

The circolation of the blood and the paffage of the
chyle having been farisfadlorily traced our in full-grown
animals, the anatomifls were nawrally led next to cone
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 phenomenen which could illuftrate generation,
became the favoarite fubjed, for abeut 30 years, with
the principal anatomills of Europe,

Thus it would appear to have been in theory: but
Dr Hunter believes, that.in fadt, as Harvey's mafter
Fabricios laid the foundation for the difcovery of the
circulation of the blood by teaching him the valves of
the veins, and thercby inviting hun to confider that
fubjeét; fo Fabricius by his lectures, and by his cle-
gant work De formato fetu, et de {wmnﬁmﬁ owi et pulli,
probably made that likewiie a favourite fnl;jc& with
Dr Harvey. Bur whether he took up the fubje& of
generation in confequence of his difcovery of the cir-
culation, or was led to it by his honourcd mafter Fa.
bricius, he fpent a great deal of his time inthe inguiry ;
and publiihed his obfervations ina book D¢ gencratione
animaliwm, in the year 1651, that is fix years belore
his death.

In a few years after this, Swammerdam, Van Horn,
Steno, and De Graaf, exeited at attention to the
fubjeét of generation, by their fuppofed 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
inte the wterns: fo that a child is produced from an

as well as a chick; with this dii?‘en:ncc, that one
is harched within, and the other withour, the body of
the mother.

Malpighi, a great Italian genius, fome time after,
made confiderable advances upon the fubject of ygene-
ration. He had the good fortune to be the firlt who
ufed magnifying glaffes with addrefsin tracing the firii
appearances in the formation of animals. He likewile
made many other obfervations and improvements in the
sinatie of anatomy by his microfcopical labowrs, and
by cultivating comparative anatomy.

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

At the fame time floorithed Lanrentins Bellinus at
Florence, and was the ficlt who introdnced mathemari-
cal reafoning in phyfic. In 1662, Simon Pauli pub-
lithed a treanife De albandis ofidns. He had long been
admired for the whire fkeletons he prepared; and at
laft difcovered his methed, which was by expofing the
bones all winter to the weather.

Johannes Swammerdam of Amfterdam alfopublifhed
fame anatomical rreatifes; bor was moft remarkable
for his knowledge of preferving the parts of bodics en-
tire for many years, by injecting their veffels. He al-
fo publilhed a treatife on refpiration ; wherein he men-
tioned his having figares of all the parts of the body as
bigas thelife, cut in copper, which he defigned to pub-
lith, with a complete (y(tem of anatomy. Thele, how-
cver, were never made pnblie by Swammerdam ;. but,
in 16832, Gothofridus Bidloo, profeiffor of anatomy at
L:;.','dtn, F-_thi[hcd awork intitled Awatorda corporis
humani, where all the parts were delineated in very
large %i:ttc.r. almoft as big as the life.  Mr Cowper, an
Englith largeon, bought 300 copiesof thefe fiparces ; and
in 1698, publified them with an Englith text, quite
different (Ir::m Bidloo’s Latin one ; to which were ad-
ded letters in Bidloo's figures, and fome few figures
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of Mr Cowper'sown. To this work Cowper's name
was prefixed, without the lealt mention of Bidloo, ex-
cept on purpole to confute him. Bidleo immediately
publithed a very ill-natared pamphlet, called Guliefamn
Cowperus citatus coram tribunali; appealing to the
Royal Society, how far Cowper ought to be punifhed as
a plagiary of the worit kind, and endeavouring to prove
lum an ignorant deceitful fellow. Cowper anfwered
himin his own ftyle, in a pamphlet called his Findicie ;
endeavouring to prove, either that Bidloo did not un-
deritand his own tables, or that they werc none of Lis.
It was cven alleged that thefe were the rables promif-
ed by Swammerdam, and which Bidloo had gor from
his widow. This, however, appears to have becn enly
an invidious furmife, there being unqueltionable evi.
dence that they were really the performance of Bidloo.

Soon after, IHbrandus Diembrocek, profeflor of ana-
tomy at Ugrecht, ht;gan Lo appear as an anthor. His
work conmained very little original ; but he was at great
pains to colleét from others whatever was valuable in
their writings, and his fyftem was the common ftandard
among anatomical ftudents for many years.

About the fame time, Antonius Licwenhoeck of
Delft, improved conliderably on Malpighi's ufe of mi-
crolcopes. Thefle two anthors ook up anatomy where
others had drope it; and, by this new arr, they brought
a number of amazing things to light. They difcover-
ed the red globales of the blood ; they were enabled 1o
fee the aétnal cireulation of the bload in the tranfparent
parts of living animals, and could meafire the velocity
of its motion; they difcovered thatthe arteries and
veins had no intermediate cells or {fpungy fubflance, as
Harvey and all the preceding anatomiils had foppofed,
bot communicated one with Iﬁﬂ other by a continuation
of the fame mbe.

Licwenhoeck was in great fame likewife for his dils
covery of the animaleuia in the femen.  Indeed there
was [carcely a part of the body, folid or floid, which
efcaped his examination; and le alinoft every where
found, that what appeared 1o the naked eye to be rude
undigefted matter, was i realicy a beaudiful and re-

alar compound.

After this peried, Nuck added to onr knowledgeof
the abforbent fyflem already menuoned, by his injee-
tions of the lymphatic glands; Ruyfch, by his deferip-
tion of the valves of the lymphatic veffels; and Dr
Meckel, by his accorate account of the whole fyflem,
and by tracing thofe velfels in many parts where they
had not before been deferibed.

Befides thele authors, Drs Honter and Monro have
called the atrention of the poblic 1o this part of anaro-
my, in their controverfy concerning the diféevery of
the office of the lymphatics.

When the lymphatic veffels were firft feen and irac-
ed into the thoracic dad, it was natoral for anatomifts
te fufpedt, that as the laftezls abforbed from the
cavity ot theinteftines, the lymphatics, which are {i-
milar in figore and firucture, might poflibly do the
fame office with refpeét to other partsof the body : and
accordingly, Dr Glifion, who wrote in 1654, fuppofes
thele veilels arnfe from cavities; and thactheit ule was
to abforb ; and Frederic Hoffman has véfy-explicitly
laid down the doftrine of the lpmphatic viellels-being a
fyfiem of ablorbents. But anatemills in renera have
beenof a coniviry opinion; for, {fom experiments, par-
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ticularly
been perfitaded thar the lympliatic veilels did not arile
from -'-w‘;il:'s, :l'-el-l. did not abiorb, batwere merely con-
tinnations from dmail arteries. The doftrine, there-
fore, that the lymphatics, like the lafteals, were ab-
forbenis, ashad been fugpelted by Gliffon and by Foff-
man, has been revived by Dr Hunter and Dr Monro,
who have controverted the experimentsof their prede-
ceflors in anatomy, andhave endeavoured to prove that
the lymphatic vellels are not continued from arteries,
but are abforbents,

To this doftrine, however, feveral objeftions have
been ftarted, particularly by Haller (Elm. Phy[l 1. 24,
§ 2, 3.); and it has been found, that before the doc-
trine of the lymphaties being a {yftem of abforbents
can be eftablithed, ic muft firlt be determined whether
this fyltem is o be found in other animals belides man
and quadrupeds. Mr Hewfon claims the merit of hav-
ing proved the afficmative of this queltion, by difcover-
ing the lympharic fyftem in birds, filh, and amphibi-
ous amimals. Sec Fhil, Tranf. vol. lviii. and Ixix.—
And latrerly, Mr Croikfkank has traced the ramifica-
tions of that fyftem in almoft every part of the body ;
and from his dilfe&ions, figurcs have betn made and
lately publithed to the world. To Mr Sheldon alfo we
are much indebted for his illuftration of this {yftem,
which promifes to give prear fatisfaltion, butof which
only a part hasyer been publithed.

The gravid uterus is a fubjeét likewife which has re-
ceived confiderable improvements, particnlarly relat-
ing to one very imporitant difcovery; viz. thar the
internal membrane of the uwrerns, which Dr Hunter
las named decidua, 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 mifearriage, This difcovery includes ano-
ther, to wit, that the placenta is partdy made up of an
excreflcence or eflorcfcence from the uterus idelf.

Thefe difcoveries are of the mmoft confeguence,
both in the phyfiological queftion about the conneétion
between the mother and child, and likewile in explain-
ing the phenomena of births and abortions, as well as
in regnlating obitetrical practice.

‘[he anatomifls of this centary have improved ana-
tomy, and have made the ftudy of it mach more cafy,
by giving us more corredt as well as more numerous fi-

ures, Itis amazing tothink of what has been done in
that time. We have had four large folio beoks of fi-
gnres of the bones, viz, Chefelden’s, Albinus's, Sue's
and Trew's. Of the mofcles, we have had two large
folies; one from Cowper, which is clegant; and one
from Albinus, which, from the accuracy and labour of
the work, we may fuppofe will never be curdone. OF
the blood-vellels we have a large folio from Dr Haller.,
%We have had one upon the nerves from Dr. Meckel,
and another by Dr Monro jonior, We have had Al-
binus's, Roederer’s, Jenty’'s, and Hunter’s works
upen the pregnant uterns; Weithrecht and Leber on
the joints and frefh bones ; Socmerring on the brain ;
Zin on the eye; Cotunnins, Mckel junior, &ec. on the
ear; Walterus en the nerves of the thorax and abdo-
men; Dr Monro on the burfz mucofle, &c.

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

uch as were made by injedtions, they have

finaller parts of the body, by Morgagni, Ruyfch, Val-
falva, San&orini, Heifter, Vater, Cant, Zimmerman,
Walterus, and others. :

Thole clegant plates of the brain, however, juft
publithed by M. Vieq. d'Azyr, muit not pals without
notice, efpecially as ?Ia.:y form part of an univerfal fyl-
tem of anatomy and phyficlogy, both buman and com-
parative, propofed to be exccuted in the fame {plendid
ftyle. Upon the brain alone 1¢ folio plates are em-
ployed ; of which feveral are coloured. The figures
are delineated with accuracy and elearnels; but the co-
louring is rather beautiful than correét. Such parts of
this work as may be publifhed, cannot fail to be equal-
Iy acceptable to the anatomilt and the philofopher ; but
the entire defign is apparcntly too extenfive to be ac-
complifhed within the period of a lingle life. In Great
Britain, allo, a very great anatomical work is carrying
on by Andrew Bell, F. 5. A. S. engraver to his Roy-
al Highncels the Prince of Wales, with the appro-
bation of Dr Monro, and under the infpedtion of his
very ingenious afliftant Mr Fyfe. Itis ro compole a
complete illuftration, both general and ﬁmrticu!ar, of
the human body, by a feleftion from the beil plares
of all the greateft anatomiils, as well foreign as
Britith, exhibiting the lateft difcoveries in the
feicnce, and accompanicd with copious explanations.
The whole number of plates mentioned in the Pro-
fpectus is 240, of which 152 arc already done; all in
royal folio,

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

In the latter part of the laft cerrury, anatomy made
two great {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
inte our adminiftratiens, which in former times could
not have been fuppofed to be poflible, They arofe in
Holland under Swammerdam and Ruyfch, and afrer-
wards in England under Cowper, St. André, and o-
thers, where they have been greatly improved.

The anatomilts of former ages had no other know-
ledge of the blood-veflels, than what they were able
to colleft from laborions diffedtions, and frem examin-
ing the fmaller branches of them, vpon fome lucky oc-
calion, when they were found more than comwmonly load-
ed with red blood. But filling the vafcular fyftemn with

.a bright coloared wax, enables us 1o trace the larpe

vellels with grear cafe, renders the fimaller much more
confpicuous, and makes thoufands of the very minure
- olies
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ones vilible, 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 mounlded 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 hiitory of anaromy, if the mafters in that
way had not been fo carelefs in their imitation. Many
of the wax-figares are fo tawdry with a thow of unna-
wral colours, and fo very incorret in the circumftances
of figure, fitnation, and the like, that though they
ftrike a vulgar eye with admiration, they mul% appear
ridiculous to an anatomift. But thofe figures which
are calt in wax, plafter, or lead, from the real fubjed&,
and which of late years have been frequentdy made,
are, of courfe, very correét in all the principal parts,
and may be confidered as no inlignificant acquifiti-
on to modern anatomy. The proper, or prineipal
ule of this art is, to preferve a very perfedt likenels of
fuch fubjects as we but feldom can meet with, or can-
not well preferve in a nawural ftate ; a fubjed in preg-
nancy, for example.

The medern improved methods of preferving animal
bodies, or parts tfP them, has been of the greatclt fer-
vice to anatomy ; efpecially in faving the time and la-
bour of the anatomilt in the nicer dilfeftions 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 ar any time. And in the fame man-
ner he can preferve anatomical curiofities, or rarities of
every kind ; fiuch as, parts that are uncommonly form-
ed ; parts that are difeafed ; the parts of the pregnant
uterus and its contents.  Large colleétions of fuch cu-
riofities, which modern anatomifis are ftriving almoit
every wlere te procure, are of infinite fervice ro 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 impoflible that a
teacher (hould be able to thow otherwile, were he ever
fo well fupplied with frefh fubjeéts.

§ 2. View of the Subjelt in general, and Plar of
the following Trmn}?:

TrE etymology of the word anatomy, as above yi-
ven, implies imply diffeffiza ; but by this term fome-
thing more is ulually underftood.

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

It is commonly divided imte Awatomy, properly fo
called; and Comparative Anatomy : the firit of thele is
confined folely to the human body ; the latter includes
all animals, fo far as a knowledge of their ftruftore
may tend to perfect our ideas of the haman body, Sce
ComparaTive Aratomy.

The term avatomy may alfo have another and more
exrenfive lignification : it may be employed 1o exprels
not only a knowledge of the firufture and difpofition of
the parts but likewile of their ceconomy and ofe. . Con-
fidered in this light, it will fcldom fail to excite the co-
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riofity of people of tafte, as a branch of philefophy ;
fince, if it is pleafing to be acquainted with the firulture
of the body, it is certainly more fo to difcover all the
fprings which give life and motion to the machine, and
to obierve the admirable mechanifim by which {o many
different funétions are executed.

Aftronomy and anatomy, as Dr Hunter, afier Fon-
tenclle, obferves, are the ftudies which prefent us with
the meft firiking view of the two greate(t aitributes of
the Supreme Being., The firlt of thefe fills the mind
with idea of his immenfity, in the largenefs, dif-
tances, and number of the heavenly bodies; the lail,
altonithes with his intelligence and art in the variety
and delicacy of animal mechanifm.

The human bedy hasbeen commonly enough known
by the name of microce/mus, or the little world ; asif ic
did not ditfer fo moch from the univerfal fyftem of na-
ture in the {ymmerry and number of ils parts as in
their fize.

Galen’s excellent treatife De Eﬁi’ partinm, was com-
poled 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-
theolo And Cicero dwells more on the ftruéture
and ceconomy of animals than on all the produétions of
nature befides, when he wants to prove the exiftence of
the %::ds from the order and beauty of the univerfe.
He there takes a furvey of the body of man in a moft
elepane {ynopfis of anaromy, and concledes thus :
€ OQuibus rebus expelitis, faiis docuille videor, homi-
nis natira, quanio omnes anreirer animantes. Ex quo
debet intelligi, nec figuram fitumque membrorem, nec
ingenii mentifque vim alem effici potpille fortuna.’”

The fatisfaétion of mind which arifes from the fludy
of anatomy, and the influence which it muft natorally
have upon our minds as philofophers, cannot be better
conveyed than by the following pallage from the fame
anthor: ¢ Quee contuens animus, accepitab his cog-
nitionem deorem, ex qua oritur pietas: coi conjunéta
Juflitia eft, reliquaque virmtes : ex quibus vita beata
exiiftit, par et fimiles deornm, nulla alia re nifi immar-
talitate, quae nihil ad bene vivendum pertinet, cedens
celeftibus,”

It would be endlefs to quote the animared paffages
of this fort which are to be found in the phyficians,
philofophers, and theologifts, who have condidered the
ftraéture and fundétions o% animals with a view towards
the Crearor. It is a view which muft firike one with
a moft awful conviétion. Who can know and confider
the theufand evident proofs of the aftonifhing arc of
the Creator, in forming and fultaining an animal body
fuch as ours, without feeling the moft pleafant enthu-
fialm ! Can we ferioufly refle® npon this awful fub-
ject, without being almoil loft in adoration ? without
longing for another life after this, in which we may be
gratificd with the highelt enjoyment, which our facul-
ties and nature feem capable of, the fecing and com-
prehending the whole plan of the Crearor, in forming
the univerfe and in directing all its operaticns ?

But the more immediate porpoles of anatomy con-
cern thole 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 kinow of our
fabric, the more realon we have to believe, that if our
fenfes were more acute, and enr judgiicnt more eplar-
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E:'I'."I!, we [hoald be able to trace many { ringE of life
which are now hidden from us : by the ]E[:m: fagacity
we fhould difcover the troe caufes and natare of dif-
cafes; and thereby be enabled to refiore the health of
many, who are now, from our more confined know-
ledge, faid to labour under incurable diforders. By
fuch an intimate acquaintance with the eeconomy of
our bodies, we fhould difcover even the feeds of dif-
cales, and deftroy them before they had taken root in
the conftitution.

That anatomy is the very bafis of furgery every body
allows. It is diffeétion alone that can teach us, where
we may cut the living bedy with freedom and difpaich;
and where we may ventare with great circum{peétion
and delicacy ; and where we muilt not, upon any ac-
count, attempt it. ‘This informs the head, pgives dex-
terity to the Aawd, and familiarizes the bears with 2
fort of neceffary inhumanity, the ufe of cotting-infiru.
ments upon onr fellow-creatures.

Befides the knowledge of our body, through all the
variety of its ffradfare and gperations in a found ftare,
it is by anatomy only thar we can arrive at the know-
ledge of the tree natvre of moft of the difeafes which
afflict humanity. The fympoms of many diforders
are often equivocal ; and difeafes themfelves are thence
frequently miftaken, even by feniible, experienced, and
atentive phyficians, But by anatomical examination
after death, we can with certainty find out the mul-
take, and learn ro avoid it in any fimilar cafe.

This ule of anatomy has been {o generally adopted
by the moderns, that the cafes already publifbed are
almoft innumerable : Mangerms, Morgagni, indeed ma«
ny of the beft modern writngsin phyfic, are full of them.
And if we look among the phyficians of the beft cha-
rafter, and obferve thofe who have the ars itlelf, ra-
ther than the craft of the profeflion at heart; we fhall
find them conftantly taking pains to nre leave to
examine the bodies of their patients after death.

After having confidered the rife and progrefs of ana-
wmy ; 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 ftady, not only fer the preven-
tion and cure of difeafes, but in furnithing the livelieft
proafs of divine wildom ; the following queltions feem
paturally to arife : For what purpofe is there foch 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 acquirga fatisfaftory general idea of this
fubjeét, and find a folution of all fuch queltions, lct
ug, in our imaginations, maks a man : in other words
tet us fuppofe that the misd, or immaterial part, is to be
placed in 2 corporeal fabrie, in order to hold a corre-
fpondence withother material beings by the intervention
of the body ; and then confider, 2 priori, what will
be wanted for her accommodation. In this inquiry, we
fhall plainly fee the necellity or advantage, and theres
fore the final caufe, of molt of the parts which we ac-
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tually find in the homan body. And if we confider
that, inerder to anfwer fome of the requilites, haman
wit and invention would be very infufficient; we need
not be furprifed if we meet with fome parts of the bo-
dy whofe ufe we cannot yer perceive, and with fome
operations and funétions which we cannot explain,. We
can fee that the whole bears the moit firiking charac-
ters of excelling wifdom and ingenuity : but the im-
perfeét fenles an§ capacity of san cannot pretend to
reach every part of a machine, which nathing lefs than
the intelligence and power of the Supreme Being could
contrive and execute.

Firft, then, the mind, the thinking, immaterial a-
rent, muft be provided with a place of immediate re-
idence, which fhall have all the requifites for the union
of fpirit and body ; accordingly Ihe is provided with
the #rain, where fhe dwells 25 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 fadft,
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 mounth to tafic;
and the fkin o touch.

Further : She muit be furnifhed with organs of
communication between herfelf in the brain and thofe
organs of fenfe, 1o give her information of all the im-
preflions that are made vpon them : and fhe muft have
organs between herfelf in the brain and every other
part of the body, fitred to convey her commands and
influence over the whele. For thefe purpofes the nerves
are altually given. They are chards, which rife from
the brain, the immediate refidence of the mind, and
difperfe them/lelves in branches through 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 eommands or influence to the
other parts of the body. They are intended to be oc-
cafional menitors againdt all juch impreffions as might
endanger the well-being of the whole, or of any par-
ticular pare; which vindicates the Creator of all things,
in ]m'.rinf aétually fubjeéted us to thofe many difagree-
able and painful fenfations which we are expefed to
from a thoofand accidents in life.

Moreover, the mind, in this corpereal fyftem, muft
be endued with the power of moving from place to
place, that fhe may have intercourfe with a varicty of
objeéts ; that fhe may fly from fuch as are difagreeable,
dangerons or hurtful, and purfue fuch as are pleafant
or uleful to her. And accordingly fhe is fornithed
with limbs, and with mulcles and tendons, the inftru-
ments of motion, which are found in cvery part of rhe
fabric where motion is neceffary.

But to fupport, 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 direftion to
its mefions, as well as to protet fome of the more
important and tender organs from external injurics ;

there

(aY Thefollowing beautiful reprefentation is raken from the Jate Dy Huater’s Iutredudfory Lefiure in Aua-
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there muft be fome firm prop-work interwoven through
the whole. And, in fad, for fuch purpofes the bones
arc givei.

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 mult all be firmly bound together, to
prevent their diflocation. And this end is perfedtly
well aniwered by the ligaments.

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

The interftices of all thole parts muft be filled up
with fome foft and dofile mawer, which thall keep
themin their places, unite them, and at the (ame time
allow them to move a litle upon one another. And
thele purpofes are anfwered by the cellular membrane
or adipofe fubltance.

There mult be an ontward covering over the whole
apparaius, both to give it compaéinefs and to defend it
from a thoufand injuries : which, in faft, are the very
purpofes of the fkin and cther integuments.

Laitly, the mind being formed for fociety and in-
tercourfe with beings of her own kind, fhe muit be en-
dued with powers of exprefling and communicating her
thoughts by fome fenfible marks or figns; which fhall
be both eafy to herfelf, andadmit of great varicty ; and
accordingly fhe is provided with the organs and faculty
of fpeech, by which (he can throw cut figns with ama-
zing facility, and vary them withour end.

Thus we have built up an animal body which would
{eem to be pretty complete : buc as it is the nature of
muteer to be aleered 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 the mult commit upon herlelf, and thofe
which fhe muft be expofed to from withont. There-
forea treafure of blood is actually provided in the heart
and vafeular fyftem, full of nutrineus and healing par-
ticles, fluid enongh to penetrate into the minuteft parts
of the animal ; impelled by the heart, and conveyed
by the arteries, it walhes every part, builds up what
was broken down, and fweeps away the old and ufclefs
materials. Hence we fee the necellity or advantage of
the heart and-artetial fyftem.

What more there was of this blood than enough to
repair the prefent damages of the machine, muft not be
lalt, buc fhould be returned apaintorhe heart ; and for
this purpefe the venous fyftem is aftually provided.
Thtfg requifites in the animal explain, a priori, the
circnlation of the blood.

The old marerials which werc become ufclefs, andare
fwept off by the eurremt of blood, muft be feparated
and thrown out of the fyftem. Therefore glands, the
organs of Secretion, are given forftraining whateveris
redundant, vapid, or noxious, from the mafs of blood ;
and when [trained, they are thrown out by emunéto-
ries, called organs of Excretion,

But now, as the machine muft be conflantly wear-
ing, the reparation muift be carried on without inter-
miffion, and the ftrainers muit always be employed.
Therefore there is aftnally a perpetual circnlation of
the blood, and the {ecretions are always going ou.
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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 fopplies. Thefe we obferve,
in fadt, are profufely feattered round her in the ani-
mal and vegetable kingdoms ; and fhe is furnifhed with
hands, the ficteft inftruments that could have been con-
trived, fnr‘githcring them, and for preparing them in
a variety of ways for the mouth.

But thele fupplies, which we call food, muft be con-
fiderably changed ; they mufl be converted into Llood.
Therefore fhe is provided with tecth for cutting and
bruiling the food, and with a ftomach for meliing i
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 mufl be thrown
off. With this view the inteftinal canal s a@tually gi-
ven. It feparates the nutritious part, which we call
ehyle, tobe conveyed into the blood by the fyftem of
abforbent veflels ; and the feeces pals downwards, 0
be conducted out of the body.

Now we have got our animal not only furnifhed with
what is wanted for its immediate exiitence, 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 nourith-
ed, grows, and is raifed up to its fall frength and ue-
moft perfedtion; fo it muit, in time, in common with
all material beings, begin to decay, and then horry on
to final ruin, Hence we fee the neceffity of a fcheme
for renovation. Accordingly wife Providence, to per-
petuate, as weil 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 pallions as will fecure the propagation of the fpe-
€ics to the end of time.

Thus we fec, that by the very imperfeét furvey
which human reafon is able ro take of this fubje&, the
animal man muft neceflarily be complex in his corpo-
real fyltem, and in its operations.

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

Befides thefe primary and general fyftems, he re-
quires others which may be more locil or confined :
One for firength, fupport, and protection ; the bony
compages : Another for the requifite motions of the
parts ameng themfelves, as well a5 for moving from
place to place ; the mufcular part of the body : An-
other to prrlpam nourithment for the daily recruit of
the body ; the digeftive organs: And one for propa-
gating the Ipecies ; the organs of generation.

And in taking this general farvey of whar would
appear, a prioriy to be neceflary for adapting an animal
to the funations of life, we obferve, with great farisfac-
tion, that man is accordingly made of fuch fyfiems,
and for fuch purpefes. He has them all ; and he has
nothing more, except the organs of refpiration. Brea-
thing it feemed difficulr 10 accoant for a priovi: we
only knew it to be in fadt effemially neccfiary to
life. Notwithitanding this, when we faw all the other
parts of the body, and their funétions, fo well ac-
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counted for, and fo wifely adapted'ta their feveral puor-
poles, there could be no doubt thar refpiration was fo
likewile : And accordingly, the difcoveries of Dr
Prieftley have lately thrown light npon this funétion
alfo, as will be thown in its proper place.

Of all the different fyftems in the human body, the
ufe and neceflity are not more apparent, than the wif-
dom and contrivance which has been exerted in putting
them allinto the moft compacét and convenient form : in
difpofing them fo, that they fhall mutually receive, and
give helps to one another ; and thar all, or many of the
parts, fhall not only anfwer their principal end or pur-
pole, but operate fuccefsfully and uictully 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 uomoeft; fuppofe the belt con-
{tradted fhip that ever was builr, we fhall be convinced
beyond the poflibility of doubt, that there are intelli-
gence and power far furpaffing what humanity can
boalt of.

One fuperjority 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 injary which it may fuffer, or make up any injury
which admits of repair. Burin the nataral 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
waound 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
emunélories ; a redundancy is removed by fome fpon-
tancous bleeding ; a bleeding narurally ftops of ifelf ;
and a great lofs of blood, from any canfe, is in fome
meafure compenfated, by a contrafting power in the
vafcular {yftem, which accommodates the capacity of
the veflels ro the quantity contained. The ftomach
gives information when the fupplies have been expend-
ed; reprefents, with great exadtnefs, the quantity and
the quality of what is wanted in the prefent ftate of
the machine ; and in proportion as fhe meets with ne-
gled, rifes in her demand, urges licr petition ina lond-
er tone, and with more forcible arguments. For its
proteétion, an animal body refifts heat and cold in a
very wonderful manner, and preferves an equal tempe-
ratore in a burning and in a freezing armolphere.

A farther excellence or [uperiorty in the nawral
machine, if pofiible, ftill more aftonifhing, mote beyond
all human comprehenfion, than what we have been
fpeaking of, is the following. Befides thofe internal
powers of feli-prefervation in cach individual, when two
of them co-operate, or aét in concert, they are endued
with powers of making other animals or machines like
ihemlelves, which again are poflefled of the fame powers
of producing others, aud fo of multiplying the fpecics
withont end.

Thefe are powers which mock all human invention
or imitation, They are charadleriftics of the divine
Architeét,

Havinz premifed this general account of the fubjed,

we fhall next confider the method to be obferved in
treating it. ! A !

The ftudy of the Awman body, as already nm'“Fd: 15
commonly divided into two parts. The firlt, which is
called Anatomy, relates to the matter and ftruéiure of its
parts; the fecond, called Phyfiology and Animal aeono-
my, relates tothe principles and laws of its internal ope-
rations and funéions.

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

1. The Anatomy of the folids, and

2. The Anatomy of the fluids.

L. The Sovr1ps, 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
E:r called Offealogy ; which fignifies the doétrine of the

nes.

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

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

(1.) Awmgeiviogy, or the doftrine of veflels ; by which
is commonly underftood dlosd-veffels =

(2.) Adenclogy, of plands :

(3.) Newrology, of nerves :

54. Myelsgy, of mufcles: and,

5.) Splanchuolegy, 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 the fake of explaining fo many words, which
are conftantly ufed by anatomifts, than for its import-
ance or accuricy. For belides many other objections
thar 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 namre between bone and
fleth ; and therefore cannot fo properly be brought into
the ofteology or ihe farcology. The cartilages were
claflfed with the bones; becaule the greateft number of
them are appendages to bones: and for the like reafon
the hair and the nails were claffed with the integu-
ments.

1. The rruips of the human body may be divided
into three kinds, which Dr Hunter calls the crude, the
general or perfedt, and the local 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 intothe body, and is not
yet mixed with or converted into blood,

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

3. The local 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 arecommonly called fecretion ;
and fome are ufefnl, orthers excrementitious,

In treating of the Fhyfiology, it is very difficalt to fay
what plan fhould be followed ; for every method which
has been yet propofed, is attended with manifef! in-

convenience,
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convenience. The powers and operations of the ma-
chine have fuch a dependence upon one another, fuch
connedtions and reciprocal inflnence, that they cannot
well be underftood or explained feparately. In this
fenfe our body may be compared to a cirenlar 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 bepgin with the brain and the
neryes, for example, we fhall find that thefe cannot

Lo . S N e S R

exift, even in idea, without the heart: if we fet oot
with the heart and vafcolar fyftem, we fhall prefently
be fenfible, that the brain and nerves muit be fuppoi-
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-
porate the Phyliology with the Anatomy, by awempt-
ing to explain the funétions after we have demenitrz-
ted the organs.

. Parr. LoOSTEOLOGY.

WE begin with the bones, which may be confider-
ed as the grear fupport of the body, tending to
gli‘ufc it fhape and firmnefs,—But before we enter into
the derail of each particular bone, it will be neceflary
to deferibe their compofition and conneétions, and to
explain the nature of the different parts which have
an immediate relation to them; as the cartilages, liga-
ments, periofteum, marrow, and fynovial glands.

SecT. I. Of the Bones in general, with their Ap-
pendages, &c.

i
Ofthccom- THE bones are of a firm and hard (s) fobftance,
pofition of of a white colour, and perfedtly infenfible. They are
the bones. the molt compa® and folid parts of the body, and

ferve for the anachment and fupport of all the other
parts.

Three different fubftances are ufually diftinguithed
in them; their exterior or bony part, properly fo call-
ed ; their fpongy cells; and rtheir reticular fubftance.
The firlt of ‘thele is formed of many laminz or plates,
compofing a firm hard fubftance—The fpongy or cel-
lular part is {o called on account of its refemblance to
a fponge, from the little cells which compofe it. This
fubftance forms almoit the whole of the extremities of
cylindrical bones. The reticular part is compofed of
fibres, which crofs cach other in different direftions.
This net-work forms the internal furface of thoie bones
which have cavities.

The flac 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/7te.

Gagliardi, who pretended to have difcovered an in-
finite number of claviculi (¢}, or bony procefles, which
he defcribes as travcrﬁnﬁ' the laminze ro unite them to-
gether, has endeavoured to fapport this pretended dil-
covery by the analopy of bones to the bark of trees,
in which certain woody nails have been remarked ; but
this opinion fecms to be altogether fanciful.

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

hamel, who has adopted this opinion, fed different
animals with madder and their ordinary food alternate-
Iy during a certain time; and he afferts, that in dif-
feéting their bones, he conftantly ebferved diftinét 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-
lefl, that M. Duhamel’s experiments were inaccurate,
and that ncither the periofteum nor the cartilages are
tinged by the ufe of madder, which is known to af-
feét the bones only.

We ufually confider in a bone, its body and its ex-
tremities, The ancients gave the name of diaphyfis 1o
the body or middle part, and divided the extremities
into apophyfis and epiphyfis. An apophyfis, or procefs,
as 1t is more commonly called, is an eminence continu-
ed from the body of the bone, whereas an epiphylfis is
at firft a fort of appendage to the bone, by means of an
intermediate cartilage. Many epiphyfes, which appear
as diftin} bones in the foetus, afterwards become apo-
phyfes; for they are at length fo completely united 1o
the body of the bone as not to be diftinguithable from it
in the adalt fate. It is not unufual, however, at the
age of 18 and even 20 years, to find the extremities
of bones fill in the ftate of epiphyfis.

The names given to rhe 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 capnf,
or head; if the head is flauted, it is termed cond)y/e.
Some procefles, from their refemblance to a fliletto,
a brealt, or the beak of a crow, are called fiyloid, maf-
foid, or coraceid : others are ftyled ridges or fpines.
The two procefTes of the os femoris derive their name
of trochantzrs from their ufe.

A bone has its cavities as well as proceffes. Thefe
cavities either extend quite through its fubitance, or
appear only as depreflions. The former are called f2-
raminaor foler,and thefe foramina are fometimes term-
ed canals or conduwits, according to their form and ex-
tent. Ofthe depreflions, fome are ufeful in articula-
tion. Thefe are called cotylsid when they are deep
as is the cafe with the os innominatum, where ir Tou
ceivesthe head of the os femoris ; or glenoid when they
are fuperficial, as inthe feapula, where it receives the
os hameri. Of the depreflions that are pot deligned

for
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31: Mr Schecle has lately difcovered that bones contain the phofphoric acid united with caleareons carth;
an

that to this combination they owe their firmnels.

(c) In his Afwar, offvm nov. invent, illufirat, he deferibes four kinds of thefe claviculi or nails, viz, the pers

pendicular, oblique, headed, and crooked,
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AN b O MY Part I.
- Oiteology. for articulation, thofe which have fmall apertures are courfe there are fewer bones in the old than in the Ofteology.
= ¥ called finafes; others that are large, and not equally  young fubjedt. s e
| furrounded by high brims, are ftyled faffer ; fuch as are or thole belonging
|

Ot the fecond clafls of cartilages,
to the foft parts, we have :in%.ances in the larynx,
where we find them ufeful in the formation of the
voice, and for the acachment of mulcles, 4
The periolteum is a fine membrane of 2 compaét cel- Of the Pe-
lular textore, refleéted from one joint w ancther, and riofteum.
{erving as a common covering to the bones. It has
fanguiferous and lymphatic vellels, and is fupplied with
nerves from the neighbouring parts. It adheres very

long and narvow, furrows; orif broad and fuperficial
without briwns, ffezefities. Some are called digital ir-
preffions, from their refemblance to the traces of a fin-
2 ger on foft bodies, j
-iﬂz';tlf: _ We fhall abridge this article, which is exceedingly
ol diffule in the ﬁ:nﬂ:&ht}r of anatomical books, and will
c;\idcawur to deferibe it with all the clearnels it will
allow.

3
Of the Car-
tilages,

The bones compofing the flzeleton are fo conftrofed,
that the end of every bone is perfedtly adapted to the
extremity of thac with which it is connedted, and this
connedtion forms what is called their articnfation,

Articulation is divided into diarthrofis, finarthrofis,
and amphiarthrofis, or moveable, immovable, and mix-
cd articulation. Each of the two firlt has its fubdivi-
fions. ‘Thus the Diarthrofis, or moveable articulation,
includes, r.The enarthrolis, as it is called, when a large
head is admitted into a deep cavity, as in the articula-
tion of the os femoris with the os innominatum, 2.
Arthrodia, when a roond head is articulated with a
foperficial cavity, as is the cafe of the os humeri and
feapula. 3. Ginglimuos, or hinge-like articulation, as
in the conneétion of the thigh-bone with the tibia.
The enarthrofis and arthrodia allow of motion 1o all
fides; the ginglimus only of flexion and exrenfion.

The fyrarthrofis, or immoyeable articolation, in-
cludes, 1. The funre, when the two' bones are in-
dented into cach other, as is the cale with the parietal
bones. 2. Gompholis, when one bone is fixed into
another, in the manner the reeth are placed in their
fockets.

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

What is called [pmphyfis is the union of two bones
into one; as in the lower jaw, for inftance, which in
the footus confilts of two diftinét bones, but becomes
one in a more advanced age, by the offification of the
uniting cartilage.

W hen bones are thus joined by the means of carti-
lages, the union is ftyled fymchondroffs; when by li-
gaments, [yneurofis. y \

Cartilages arc white, folid, finocoth, and elaitic fub-
ftances, between the hardnefs of bones and ligaments,
and feemingly of a fibrous textare. 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 diftingnithed into, 1ft, Thofe which
are conneéted with Lh::%r:r:u!&: 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 ecould not execute with o much freedom; or
they ferve to unite bones together, asin the fymphy-
fis pubis, orto lengthen them, as in the ribs.

Many of them offifying as we advance in life, their
number is lefs in the adult than in the fo2ws, and of

firmly to their furface, and by its fmoothnefs facilitares
the motion of mufcles. It likewile fupports the vel-
fels that go to be diftributed through the fubftance of
the bones, and may ferve to ftrengthen the atticula-
tions. At the extremities of bones, where it is found
covering a carrilage, it has by fome been improperly
confidered as a diftin® membrane, and named peri-
chondrium, ‘This, in its ufe and ftrudture, refembles
the periofteum. Where it covers the bones of the
fkull, it has gotren the name of pericranism.

The periolteum is not a prodution 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 lealt when it is in a found fiate, as fome
late writers have fuppoled.

The periofteum is deficient in the teeth above the
fockets, and in thofe parts of bones to which ligaments
or tendons are attached.

The marrow is a fat oily fubftance, filling the cavi- Of

ties of bones. [In the great cavitics of long bomes it
is of a much firmer confiftence than in the cells of
their fpongy part. In the former it inclines fomewhat
to 2 yellowith tinge, and is of the conlificnce of fat;
in the later 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 nawmre,
and may both be deferibed 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 2 great num-
ber of blood veflels, chiefly from the periofteum. This
membrana mednllaris adheres to the inner furface of
the bones, and furnifhes an infinite number of minnte
bags or velicles for inclofing the marrow, which is like-
wile fupported in the cavines of the bones by tlic long
filaments of their reticular fubltance.

Befides the veilels from the periofteum, the mem-
brana medullaris is furnifhed with others, which in tha
long bones may be feen pafling in near the extremities
of the bone, and fending off numerous branches that
ramify through all the velicles of this membrane.

The bones, and the cells containing the marrow,
are likewile fornithed 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 difeales.

It is {till 2 mateer of controverly, Whether the mar-
row is fenfible or not! We are certainly not able to
trace any nerves to it; and from this circomftance,
and its analogy to far, Haller has venwred to confider
it asinfenfible.  On the other hand, Duverncy afferts,

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-
olegifts do not feem to have fufficiently dilcriminated
berween the marrow itfelf and the membranous cells
in which it is contained. The former, like the fat,
being nothing more than a {eereted, and of coutfe an
inorganized, matter, may with propricty be ranked a-
piong the infenfible parts, as much as infpiffated mu-
cus or any other {ecrered matter in the body ; where-
as the membrana medullaris being vafcular, though it
poilefles but an obfeure degree of feelingin 2 found
flate, is not perfeétly infenfible.

The marrow was formerly foppofed to be intended
for the nourithment and rencwal of the bones ; but
this doftrine is now preny gencrally 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 purpofesin the animal ceco-
nomy ; but their particular ufe has never yet been
clearly afcertained. The marrow, from the tranfuda-
tion of the oil through the bones of a fkeleton, is fup-
pofed to diminith their briulenefs ; and Havers, who
has written profelledly on the bones, delcribes the ca-
mals by which the marrow is conveyed through every
part of their fubftance, and divides them into longi-
tudinal and rranfverfe ones. He fpeaks of the firlt
as extending through the whele length of the bone ;
and of the lawer, as the paflages by which the loagi-
tudinal ones communicate with each other. The fimi-
larity of thefe to the large cancelli in burnt bones, and
the rranfudation of the oil through the bones of the
fkeleton, feems to prove thar fome foch paflages do

& aftually exilt.

Synovial The fynovial glands are {mall bodies (p), fappofed

Glands.  pg be of a glandular ftruéture, and exceedingly vafca-
Jar, fecreting a fluid of a clear mueilaginons nature,
which ferves to Inbricate the joints. Tge}l are placed
in fmall cavities in the articolations, {o as to be ca-
pable of being gently compreffed by the metion of
the joint, which exprefles their juice in proportion to
the degree of friction. When the {ynovia is wanting,
or is a% too thick a confiltence, the joint becomes fHifi
and incapable of flexion or extenfion. Thisis what
is termed anchylofia.

Ofthe Li- Ligaments are white, gliflening, inelaftic bands,

gaments. of a compai fubflance, more or lels broad or thick,
and ferving to connect the bones together. They are
diftingnithed by diffcrent names adapted to their diffe-
rent forms and ufes. Thofe of the joints are called
either round orburfal, The round 1i?mcnls are white,
rendinous, and inelaftic. They are [trong and flexible,
and are fonnd only in the joint of the knee, and in
the artienlation of the os femoris with the s innomi-
nitum. The burfal, or CE{PI’ular ligaments, furround
the whole joint like a purle, and are to be found in
the articulations which allow motion every way, as in

¢  the articulation of the arm with the feapula.

Of the Of thole facs called Burfie mucefe, 2 few were

Burfe mu- known to former anatomifts, bat by much the greater
number have been fince difcovered by Dr Monro (£),
who obferves, that they are to be met with in the ex-

N m b T AT % )

tremities of the body only ; that many of thom are Ofieolopy
placed entirely on the insier fides of the tendens, be- y
tween thefe and the bones. Many others cover not
enly the inner, but the outer fides of the tendons, or
are interpofed between the tendons and external parts,
as well as berween thofe and the bones. "

Some are fituated between the tendons and external
parts only er chiefly, fome between centigrons ten-
dons, or between the tendons or the lizaments and the
joints. A few fuch facs are obferved where the procef-
fes of bones play npon the ligaments, or where one bone
plays upon another. Where two or mere tendons are
contiguons, and afterwards feparate from each other,
we generally find a common burfa divided into branch-
es, with which it communicates ; and a few burfe of
contiguovs tendons communicate with cach ether.—
Some, in healthy childfen, communicate with the ca-
vities of the joints ; and in many old people he has
feen fuch communications formed by uvle or worn by
friction, independent of difeafle.

I'heir proper memlbrane is thin and tranfparent, but
very denfe, and capable of confining air or any other
fluid. It is joined to the neighbouring 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 gencrally interpofed. To the
cellular fubftance on the oothide of the burfa, the adi-
pole fubftance is conneéted ; except where the burfa
covers a tendon, cartilage, or bone, much expofed to
preffure or friflion.

In feveral places & mafs of far, covered with the con-
tinuation of the membrane of the burfa, projedls into
its eavity. The edgzes of this are divided into fringes.

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

The fructore of the berfxbears 2 firon Jis refemblance Theirlin
to the caplular ligaments of the joints. 1. The inner ture com
layer of the ligament, like that of the burfze, is thin pared w
and denfe. 2. It is connedted to the external ligaments that of 4
by the common eellular fubftance, 3. Between it and the npni_':::;
bones, layers of cartilage, or the articular cartilages, the joint
arc interpofed. 4. At the Iides of the joinis, where it is
not fubjeéted 1o violent preflure and friftion, the adi-
pole fubltance is connefted with the cellalarmembrane.
5. Within the cavities of the joints we obferve mafies
of fat projedting, covered 1.1.'it‘: fimilar blood-veflels, and
with fimilar fimbrize hanging from their edges. 6. In
the knee the upper part of fuch a mafls of fat forms
what has been called the mucilaginons gland of the joint,
and the under part projeds into the burfa behind the
ligament which ties the pateila to the tibia. 7. The
liquor which lubricares the borf has the fame colour,
confilicnce, and properties as that of the joints, and
both are affeted in the fime manner by heat, mineral
acids, and ardent fpirits. 8. In fome places the burfae
conftantly communicate with the cavities of the joints,
in others they generally do fo ; from which we may in-
fer a famenels of ftrafure.

When we examine the fimbrizz common to the fatty
bodics of the joints and burfee, and which have been
fuppofed to be the dufis of glands lodged within the

mafles

(p) It is now much doubred, however, whether the appearances in the joints, which are ufually called

glands, are any thing more than affemblages of far.
() Sec Defeription of the Burfie Mucofir, &c.
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Jfteology. maffes of fat, we are not able to difcover any glandular

appearance within them. And although we obferve
many veflels dilperfed upon the membranes of the fauty
bodies and fimbrize ; and that we cannot doubt that
thefe fimbrize confift of dudts which contain a lubrica-
ting liquor, and can even prefs fuch a liquor from
them; yet their cavities and orifices are E:- minute,
that they are not difcoverable even by the afliftance of
magnifying-glafes. Thefe fimbriz appear, therefore,
to be duéts like thofe of the urethra, which prepare a
mucilaginons liquor withour the afliftance of any knot-
ty or glandular organ.

Upon the whole, the fynovia feems to be fornithed
by invifible exhalentarteries by the duélts of the fim-
brize, and by oil exuding from the adipefe follicles by
paflages not yer difcovered.

The word fkefeton, which by its etymology implies

- Mthe Ske- fimply a dry preparation, is ufually applied to an af-

wni

II.

femblage of all the bones of an animal united toge-
ther in their natural order. It is faid to be 2 natoral
fkeleton, when the bones are connefted together by
their own proper ligaments; and an artificial one, when
they are joined by any other fubltance, as wire, &c.

The fkeleton 1s generally divided into the head,
trunk, and extremities. The firlt divilion includes
the bones of the cranium and face. The bones of the
trunk are the fpine, ribs, fternem, and bones of the
pelvis.

The upper extremity on each fide confilts of the
two bones of the (houlder, viz. the feapula 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 tronk con-
fits of the thigh-bone and the bones of the leg and
foot.

Secr. II. Of the Bones of the Head.

Tue head is of a roundith figure, and fomewhat
oval (¥). Its greateft diameter is from the forehead
to the occipur ; its upper part is called vertex, or
crown of the head ; its anterior or fore-part the face ;
and the upper part of this fircput, or forehead ; its
fides the temples; its polterior, or hind-part, the oe-
ciput ; -and its inferior part the bafis.

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

§ 1. Bonmes 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.

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.

N? 17. ;

Thefe bones are all harder at their furface than in
their middle ; and on this account they are divided
into two tables, and a middle fpongy fubftance called
diplde.

In this, as in all :
its figure, {truftore, procelles, depreflions, and cavi-
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 rned towards the brain. This bone,
in the places where it is united ro the temporal bones,
is very thin, and has there no diplde, It is likewife
exccedingly thin in thar 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
inftroment, is fomerimes produive of immediate death,
In thefe cales, the {word palling through the weak
part of the bone, penerrates the brain, and divides the
nerves at their origin ; or perhaps opens fome blood-
vellel, the confequences of which are foon fatal.

We obferve on the exterior furface of this bone five
apophyfes or procelles, which are eafily to be diftin-
guithed. One of thefe is placed at the bottom and
narrowelt part of the bone, and is called the nafal
procefs, from its fupporting the npper end of the
bones of the nofe. The four athers are called angn-
lar or orbitar procefles. They affift to form the orbics,
which arc the cavitics 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 anple of the orbit. They are called the
angular procefles. Between thele a ridge is extended
in form of an arch, and on this the eye-brows are
placed. It is called the orbitar or fuperciliary ridge,
and in fome mealure covers and defends the globe of
the eye. There is a hole in this for the paflage of the
fromal wveflels and nerves. This arch is interrupred
near the nofe by a fmall pit, in which the tendon of
the mulculus obliquos major of the eye is fixed. From
the under part of cach fuperciliary ridge a thin plate
runs a conliderable way backwards, and has the name
of orbitar ; the external and fore.part of this plate
forms a fmwofity for lodging the lacrymal gland. Be-
tween the orbitar places there is a Jarge difcontinuation
of the bone, which is filled 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 elevationin form
of a ridge, which has been called the fpinous procefs ;
it afcends for fome way, dividing the bone into two
confiderable foifz, 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
iscalled, which divides the braininto two hemifpheres,
The furrow becoming gradually wider, is continved to
the upper and back part of the bone. It has the falx

fixed

(¥) The bones of the foetns being perfedtly diftin&, and the mufeles in young perfons not afting moch, the

fhape

of the head has been fuppofed to depend much on the management of children when very young., Ve

{alius, who has remarked the difference in people of different natiens, obferves, for inftance, that the head of a
Turk is conical, from the early ufe of the twrban; whilft that of an Englithman is flattened by the chin-ftay,
Some of the lateft phyfiologifts fuppofe, with good reafon, that this difierence is chiefly owing to certain nawral

canfes with which we are as yet unacquainted,
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the other bones, we fhall confider of the 0s
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end of this in which the falx is'fixed, is hollow, for Ofteology.

Olealogy. fixed toit, and part of the longimdinal (inos lodged in
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it. Belides the vwo foifie, there are many depreflions,
which appear like digitalimprefiions, and owe their for-
mation to the prominent circumvelutions of the brain.

In the foems, the forehead i3 compofed of two dil-
tinét bones; fo that in them the fagital future reaches
from the os occipitis to the nofe.  'This bone is almoft
every where compofed of two tables and a diplie.
Thele two tables [eparating from each other under the
eyes, form two cavities, one on each fide of the face,
called the frontal finufes. Thele finufes are lined
with a foft membrane, called membrana pitwitaria, In
thefe finufes 2 mocus is fecreted, which is conftamly
pafling through two fmall holes into the noitrils, which
it ferves to moilten.

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

The parictal bones are twoin number; they are ve-

Of the pa- yy thin, and even tranfparent in fome places. The
rietalbanes o picular figure of cach of thefe bones is that of an

irregular {quare, bordered with indentations through
its whole circumference, excepr at its lower part. It
will be ealily conceived, thar thefe bones which com-
pole the {operior and lateral parts of the cranium, and
cover the greateft part of the brain, form a kind of
vault. On their inner furface we oblerve the marks
of the veflels of the dura mater; and at their upper
edge the ve for the fuperior longitadinal finus. .

he uﬂgl parictalia are joined to cach other by the fa-
gittal fotare ; to the os fphercides and offa temporum
by the fquamous future; to the os occipitis by the lamb-
doidal future (o), fo called from its refemblance tothe
Greek lerter lambda; and to the os frontis by the co-
ronal fture.

In the feetns, the parietal bones are feparated from
the middle of the divided os frontis by a portion of the
craninm then unoffified.

The occipital bone forms the pofterior and inferior

r4 :
Of the oc- parts of the fkull ; it approaches nearly to the thape of
cipitalbone 3 Jozenge, and is indented throughout three parts of

its circumference.

There is a conliderable hole in the inferior portion
of this bone, called the foramen magnum, through
which the medulla oblongata paffes into the fpine.—
The nervi acceflorii, and vertebral arteries, likewile
pafs through it. Behind the condyles are two holes
for the pailage of cervical veinsinto the lateral finufes;
and above them are two others for the paffage of the
cighth 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 kach fide; they are of an oval figure, and are
covered with cartilage.

The external I’ﬂrélcc of this bone has a large tran{-
verfe arched ridge, under which the bone is very irre-
oular, where ir affords atrachment ro feveral mufcles,
On examining its inner furface, we may obferve two
ridges in form of a crofs ; one alcending from near the
foramen magnum to the top of the bone; the upper

lodging the foperior longiwdinal finus, and the under
end has the third procefs of the dura mater fixed to it
The other ridge, which runs horizontally, is likewile
hollow for containing the lateral finufes. Four fofle
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 craniom, we obferve the cunci-
form procefs (which is the name given to the grear a-
pophylis at the fore part of this bone) ; it ferves for
thic reception of the medulla oblongata.

The os occipitis is of greater ftrength and thicknefs
than either of the other bones of theglma&, thoogh ir-
regularly fo; at its inferior part, where it is thinneft,
it is covered by a great number of mufcles.

This bone, from its firaation, being more liable to
be injured by falls, than any other bone of the head,
nature has wifely given it the greateft firength at its
npper 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 fumre. It is likewife conneéted
to the o3 fphencides by the emneiform procefs. It is
by means of the o3 oocipitis that the head is united to
the trunk, the two condyles of this bone being con-
nected to the fuperior oblique proceiles of the firlt ver-
tebra of the neck.

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

5
We may diftinguith in them two parts; one of which Ofthetem- |

is called the fguamous or fealy part, and the other pars poralbones
petrofa from jts hardnefs. This laft is fhaped like a
pyramid.

Each of thefe divifions affords proceffes and caviries:
externally there are three proceiles ; one anrerior, call-
ed the zygomatic precefs; onc pofterior, called the
s floid or mamillary procef7, from its refemblance o 2
nipple; and one inferior, called the ffyfoid procefs, be-
caule it is thaped like a fiiletto, or dugger.

The cavities are, 1. The mearus” auditorins exeer-
mis. 2. A large folla which ferves for the articulation
of the lower jaw; itis before the meaws auditorius,
and immediarely under the zygomatic proeefs. 3. The
ftylo-mattoid hole, fo called from its fitnation between
ihe ityloid and malteid proceffes; itis likewile ftyled
the aquaeduét of Fallopins, and affords a paffage 1o the

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

4. Below, and on the fore-partof the laft foramen, we
obferve part of the jugular foffa, in which the begin-
ning of the internal jugular vein is lodged. Anterior
and fuperior to this fofla is the orifice of a foramen,
throngh which pailes the carotid artery. This foramen
runs firlt upwards and then forwards, forming a kind
of elbow, and terminates ar the end of the os petro-
fum.—At this part of cach temporal bone, we may ob-
ferve the opening of the Euftachian tube, a canal which
pailes from the ear ro the back part of the nofe.

In examining the internal furface of thefe bones, we
may remark the wriangular figure of their petrons part
which leparates two foll; one {uperior and anterior;
the other inferior and pofterior: the lager of thefe
compofes part of the foila, in which the cercbellum is
: 4R placed ;

(c) The lambdoidal fiutare is fometimes very irregular, being compofed of many fmall futures, which furround
fo many little bones called offa triquetra, though perhaps improperly, as they are not always triangular.
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Oltcolagy. placed ; and the former, a portion of the leaft fofla for

the balis of the brain. Onr the polterior fide of the

ars petrofa, we obferve the meatus anditorus 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 remporal and occipital
bones; threugh it the lateral finus, the cighth pair,
and acceffory nerves, pals our 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, fhall be deferibed when
we are treating of the organs of hearing.

The offa temporum are joined to the offa malarum,
by the zygomatic futores; rothe parictal bones, by the
fgnamous futures; to the os occipitis, by the lambdoi-
dal future; and to the fphenoid bone, by the future of
that name.

This bone, from its fitnation amidit the other bones
of the head, bas fometimes been called caneifersme. 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 s fides or wings.

The fore part of the body has a fpine or ridge, which
makes part of the {epoum narinm. The upper parc 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 fpinons procef, is lodged in the bafe
of the dkall ar the pointof the pars petrofu.  But two
of the moft remarkable procefles are the prergoid or a-
liform, one¢ on each fide of the body of the bone,and at
no great diftance from it. Each of thefe procelles is
divided into two wings, and of thefe the exterior one is
the wideft. The other terminates ina hook-like procefs.

The internal furface of this bone affords three foflz.
Two of thele are formed by the wings of the bone,
and make a part of the leffer foflz of the balis of the
craninm. The third, which is fmaller, is on the top
of the body of the bone; and is called folla twrcica,
from its refemblance to a Turkith faddle. This foffa,
in which the pituitary gland is placed, has pofteriorly
and anteriorly proceiles called the climoid proceffes.

There are twelve holes in this bone, viz. fix on each
fide. The firlt is the paffage of the opiic nerve and
ocular artery ; the fecond, or large [lir, tranimits the
third, fourth, fixth, and firlt part of the fifth pair of
nerves with the ocular vein; the third hole gives pal-
fage 1o 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 fitnared above the
ptergoid procefs of the fphenaid bone ; throngh it a re-
fle¢ted branch of the fecond part of the fifth pair pailes.

Within thre fubftance of the os fphenoides there are
two finufes feparated by a bony plate. T hey are lined
with the pituitary membrane ; and, like the frontal fi-
nufes, {vparate a mucus which pafles into the nolirils,

The os {phenaides is joined to all the bones of the
cranium ; and likewile to the ofla maxillaria, offa ma-
laram, offa palati, and vemer.

This bone makes part of the bafis of the fkall, al-
fifks in forming the orbits, and affords attachiment to
feveral mufcles.

The os ethmoides is fitnared ar the fore part of the
bafis of the craniam, and is of a very irregular fignre.

X,

From the great numberof holes with which itis piereed,
iris fometimes called os c.r‘.l".:‘-'r.l'jﬁh‘-?ﬂ or fiev (‘.’viiltl: hone.

It confifts of 2 middle part and two fides. The mid-
dle part is formed of a thin bony plate, in which are
an infinite number of holes that atford 2 patfage to fila-
mentsof the olfactory nerve. From the middie of this
plate, both on the outfide and from within, there rifes
up a procefs, which may be eafily di.l'tir:‘guilh:d. The
inner onc is called eriffa galii, from Ttsnppofed refem-
blance to a cock’s comb. To this procels the falx of
the dura marer is attached. The exterior procefs,
which has the fame common balis a5 the erifta galli, is
a fine lamella which is united to the vomer; and di-
vides the cavity of the noflrils, though unequally, it
being generally a lictle inclined to one fide.

The lateral parts of this bone are compofed of a cel-
lular {ubftance ; and thefe cells are fo very intricate,
that their figare or number cannot be deferibed. Ma.
ny writers have on this account called this part of the
bone the fabyriuth. Thele cells are externally covered
with a very thin beny lamella, This part of the bone
is called the or planwse, and forms part of the orbit.

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

Thisboneis joined tothe os {phenoides, os frontis, eifa
maxillaria, ofla palati, ofla nafi, offa unyis, and vomer,

The ancients, who confidered the brain as the fear
of all the humevrs, imagined that this vifens difcharg-
ed its redondant meifture through the holes of the
cthinoid bene. And the wulgar (hll think, that ab-
fceffes of the brain difcharge themfelves through the
mouth and cars, and that fnuff is liable 1o get into the
head; but neither Mmuff nor dhe matter of an abicefs
are more capable of pafling through the cribriform bone,
than the ferofity which they fuppofed was difcharged
throoph it in a cemmon cold.—All the boles of the
cthinoid boue are filled up with the branches of the ol-
faftory nerve. Iis inner part is likewife covered with
the dura marer, and its cells are every where lined
with the pituitary membrane ; fo that neicher matrer
nor any ether fhnd can poffibly pafs throngh this bone
cither externally or internally. Matter is indeed fome-
timves difcharged throngh the mefirils ; but the fear of
the difeafe is in the finules of the nofe, and not in the
brain; and impofthumations are obferved 1o 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 oblervations on its ftruftore and fi-
gure.—As the craninm might have been compofed of
afingle bone, the articalation of its feveral bones be-
ing abfolutely without mdtion, it may be afked per-
haps, Why fuch a mukiplicity of bones, and fo grear
number of futures? Many advantages may poflibly a-
rife from this plorality of bones and fuwres, which
may not yet have been oblerved. We are able, how-
ever, to point oot many ufeful ends, which conld onl
be accomplified by this peculiarity of ftruftare.—In
this, as in all the other works of mature, the great
wifdom of the Creator is evinced, and cenuot fail 1o
excite our admiration and gratitude.

The eraniom, by being divided into feveral bones,
grows much fafter and *.'.'iﬁl Erearer facility, than if ic
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Part L

Oiteology. was compofed of onc piece only. In the feems, 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 oflification, and of courfe the in-
ereafe 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 illuftrate this doftrine more clearly, if it can want
farther illuftration, fuppofe it neceflary for the parictal
bones which compofe the npper part of the head, 1o
extend their offification, and form the fore part of the
head likewile.—Isit not evident, that this procels would
be much more tedious than it is now, when the os fron-
tis and the parieral bones are both ing at the fame
ume! Hence it happens, that T.lIIE hea&s of young
people, in which the bones begin to rouch each other,
increafe flowly ; and that the proportionate increafe
of the volume of the head is greater in three months
in the foetns, than it is perhaps in twenty-four months
at the age of fourteen or fiftcen years.

The futares, cxelufive of their advantage in fu-
fpending the proceffes of the dura mater, are evidenly
of great wiility in preventing the wo great extent of
fraftures of the fkull.—Sappofe, for inftance, thar by
a fall or blow, one of the bones of the cranium be-
comes fraftured. The fillure, which in a head compa-
{ed of only one bone, wonld be liable ro extend atfelf
through the whole of it, is checked, and fometimes
perhaps ftopped by the firlt future it mcets, and the
effedts of the injury are confined to the bone on which
the blow was received. Ruyich indeed, and fome
others, will not allow the futures o be of any fuch
ufe ; but cafes have been met with where they feemed
to have had this'effeét, and in young fubjeéls their uri-
lity in this refpeét muft be ftill more obvious,

The {pherical fhape of the head feems likewile to
render ir more capable of refifting external wiolence
than any other fhape would do. In a vault, the parts
mutually fupport and firengthen each other, and this
happeus in the cranjam.

§ 3. Proper Bones of the Face.

14 THE face, which confifls of a grearnumber of bones,
E:'-h" ; 18 commonly divided inte the upper and lower jaws.
!h-ﬁ':c: The upper jaw confifts of thirteen bones, exclufive of

" the teeth, Of thefe, fix are placed on each fide of
the maxilla foperior, and one in the middle.

The bones, which are in pairs, are the offa mala-
rum, offa maxillaria, offa nafi, offa unguis, ofla palari,
and offa fpongiofa inferiora. The fingle bone is the
Yomer.

19 Thele are the prominent fquare bones which are
Of the offa placed under the cyes, forming part of the orbits and
malarum.  the upper part of the cheeks. Each of them affords

three furfaces ; onc exterior and a little convex ; a fe-
cond fuperior and concave, forming the inferior part
and fides of the orbit; and a third pofterior, irreguiar,
and hollowed for the lodgement of the lower part of
the temporal mufcle.

The angles of each bone form four procefles, rwo
of which may be called orbitar proceffes ; of thefe the
npper one is joined by fuwre to the os frontis, and
that below to the maxillary bene. The third is con-
nedted with the os fphenoides by means of the tranf-

—
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19
verfe future 5 and the fourth is joined to the gygoma- Ofteology.
tic proecfs of the temporal bone, with which it forms

the zygoma. 200

Thefe bones, which are of a very irregnlar figare, Of the ofla
are fo called becanfe they form the moft confiderable maxilaria
portion of the apper jaw. They are two in number, fiperior.
and generally remain diftin@ through life. X

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

One of thefe procefles is at the upper and fore part ’
of the bone, making part of the fide of the nole, and
called the mafa! procefs.  Another forms a kind of cir-
cnlar fweep arche inferior parr of dhe bone, in which
are the alveoli or fockets for the teeth : this is called
the alveolar proce/s. A third procefz is united to the
os mzle on each I’:d:. Between this and the nafal pro-
cels there is a rhin plate, which forms a [hare of the
orbit, and lies over a paffage for the fuperior maxillary
veflels and nerves,.—The aﬁﬂﬂ:r procels has pofteriorly
2 confiderable tuberofity on its internal furface, called
the maxillary tuberofity.

Eehind the alveolar procefs we obferve two horizon-
tal lametle, which unitig together, 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 glm:fs.—ﬂt the fore part of the horizontal la-
mella there is a hole called foramen incifioum, through
which fmall blood-vellels and nerves go between [Et
mouth and nofe.

In viewing thefe bones internally, we obferve a fofa
in the inferior portion of the nafal procefs, which,
with the o5 unguis and os fpangiofum inferius, forms a2
paffage for the lachrymal duét.

Where thefe two bones are united to each other,
they projeét fomewhat upwards and forwards, leaving
beeween them a furrow, into which the lower portion
of the {eprum nafi is admitted.

Exch of thefe bones being hollow, a confiderable fi-
nos is formed under its orbitar part. This cavity,
which is ufually named after Highmore, though it was
defcriled by Fallopins and others before his tme, is
limed with the piwsitary membrane. It is intended for
the fame purpofes as the other finufes of the nofe, and
opens into the noltrils,

The offa maxillaria are connefted with the preater
pare of the bones of the face and craninm, and affift in
forming not only the cheeks, but likewile the palate,
nofe, and orbirs, 3

The offa nali form wo irregular fquares. They are OF the offa
thicker and narrower above than below. Externally nafi.
they are fomewhat convex, and internally flightly con-
cave. Thele bones conftimite 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, pefteriorly and interiorly to the
feptum narium, and below to the cartilages that com-
pofe the reft of the nofirils.

Thele little rranfparent bones owe their name to gy ‘:: offa
their fuppafed refemblance to a finger-nail. Sometimes unguis,
they are called offit lachrymalia, from their concarring
with the nafal procefs of cach maxillary bene in farm-
ing a lodgement for the lachrymal fac and du.
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thicker at its back than at s fore part. At its u];per
part we eblerve a furrow extending through its whole
length. The polterior and largelt parc of this furrow
receives a procefs of the fphenoid bone. From this
the furrow advances forwards, and becoming narrower
and (hailower, receives fome part of the nafal lamella
cthmoidea ; the reft ferves to fupport the middle car-
tilage of the nole.

The inferior portion of this bone is placed on the
nafal fpinc of the maxillary and palate bones, which
=we mentioned in our defcription of the offa palaii.

The vomer is united to the os {phenoides, os cth-
moides, ofia maxillaria fuperiora, and offa palan. It
forms part of the feptum narium, by dividing the back
part of the nofe into two nollrils.

‘The parts which are ufually deferibed by this name,
do not feem to deferve to be diftinguithed as diftinét
bones, exceptin young fubjelts. They confilt of a
{pangy lamclla in each noltril, which is united 10 the
fpengzy lamina of the ethmoid bone, of which they are
by fome conlidered as a part.

Each of thefe lamellz is lengeft from behind for-
wards ; with its convex furface rurned towards the
{eptum narium, and its concave part towards the max-
illary bone, covering the opening of thelachrymal dudt

120 AN LR e X Part L.
! Ofteology.  The ofla unguis are of an iregular figere. Their the craninm. This joint js furnidied with 2 moveable Ofteclogy-
: external furface conlifls of two fmooth parts, divided cartilage. At the bottom of each coronoid _Tﬂ“fxp
i by a middle ridze. One of thefe parts, which is con- on its inner part, we obferve a foramen exténding un-
! cave and neareit to the nofe, ferves 1o fopport the la-  der the roots of all the teeth, and rerminating at
! chrymal fac and part of the lachrymal duct. The o- the outer furface of the hone near the chin. Each of
i ther, which is flat, forms a fmall part of the orbir. thele canals tranfmits an artery, vein, and nerve, from
I Each of thefe bones is connedted with the os frontis, which branches are fent off to the teeth.
i 23 _ os ethmoides, and os maxillare fuperius. The lower jaw is capable of a great variety of mo-
10f the offa  Thele bones, which are fitnated at the back partof tion. By iliding the condyles from the cavity towards
i palati. the roof of the mouth, beiween 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 foffz, only forward, and il the reft of the jaw backward,
I aid & fmall portion of the orbit. Where they are uni- as in opening the mowh., We are likewife able to
y ted o each other, they rife up into a fpine on their flide the cmj}r]cs alternately backwards and furwar:ris
'y internal furface. This fpine appcars to be a continua-  from the cavity to-the eminence, and vice verfa, asin
o tion of that of the fuperior maxillary bones, and helps  grinding the teeth. The cartilages, by adapting them-
4 to form the feptum narinm. {clves to the different inequalities in thefe feveral mo-
t Thefe bonesare joined to the offa maxillaria fuperi- tions of the jaw, ferve to fecure the articulation, and
i a4 974, 0s cthmoides, os {phenoides, and vomer. to prevent any injuries from friction.
| ©fthe vo- 1 his bone derives its name from its refemblance to The alveolar proceifes are compofed of an euter and
wmer, a plonghfhare. It is a long and fiat bone, fomewhat inner beny plate, united together by thin partitions,

which at the fore part of the jaw divide the proceiles
into as many fockets as there are tecth.  Bur ar the
back part of the jaw, where the teeth have more than
one root, we find a diftinét eell for each reet. In
hath jaws thefe procefies begin to be formed with the
teeth; they likewife accompany them in their growth,
and gradually difappear when the teeth are removed.

§ 3. Of the Teeth.

27
Tuk teeth are bones of a particular firaétore, form. Of the
ed for the purpoles of maflication and the articulation teeth.

of the yoice. Ir will be neceffary to confider their
compolition and figure, their number and arrangement,
and the time and order in which they appear.

In each tooth we may diftinguifh a hugjr,a neck, and
a root or fangs.

The body of the woth is thar part which appears
above the gnims. ‘The root is fixed into the focket,
and the neck is the middle part between the two.

The teeth are compoled of two fobftances, viz. ena-
mel and bone. The enamel, or the vitreous or corti-
cal part of the tooth, is a white and very hard and
compaét fubftance peculiar to the teeth, and appears
fibrous or ftriated when broken. This fubflance is

into the nofe.

Thele bones are covered with the pimitary mem-
brane; and, befides their conneftion with the ethmeid
bone, are joined o the offa maxillaria foperiora, oifa
palati, and offa unguis. : i
Sfthemgz. T he maxilla inferior, or lower jaw, which in its
Uainferior, Mape refembles a horfe-fhoe, confifts of two diftinct

"bones in the foetas; bt thefe unite together foon alter
birth, fo as to form only onc bone. The upper cdige of
this boue, likethe os maxillare fuperins, basan alveclar
procefs, furnithed with fockets for the teeth.

On each fide, the pofterior part of the bone riles al-
moft perpendicularly into two procefles. The hizhelt
of thele, ealled the coronoid procefs, is pwi.ntc‘:i and
thin, and feeves fior the inlertion of the remporal mui-
¢le. The other, or condyloid procefs, as it is called,

thickeft on the grinding forface, and becoming gradu-
ally thinner, terminates infenfibly at the utci of the
woth. Roylch * affirmed, that he could trace the «
arteries into the hardeft part of the teeth ; Liewen- 1o, no. 29,
hoeck + fulpected the fibres of the enamel to be o4 Arean.
many veflels; and Munro} Rys, hie has frequently in- Nater. con-
jected the veflels of the teeth in children, fo 25 1o make fieser. Epi-
the infide of the cortex appear perfe@ly red. Bur
is certain, thatit is not tnged by a madder diet, and
that no injection will ever reach it, fo that it has no
appearance of being vafcular ##,

The bony part, which compafes the inner fubfiance
of the body, neck, and root of the woth, refembles
other bones in itz frudture, bot it is much harder than
the moft compact part of bones in peneral. As a
tooth when once formed reccives no tinge from 2 mad-
der dier, and as the minutefl injeétions do not pene-
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is thoreer and thicker, ﬂm:] ends in an nEJIE:ng ronnded
" head, which is received into a folla of the temporal
bene, and is formed for 3 moveable articulation with

rate into its fibitance, this part of the tooth Las, like
the enamel, been fuppofed not to be vafeular. Buc
when we conlider that the fangs of a toath are nvefled

by
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by a periolteam, and that the fivellings of thefe fangs
are analagons to the fwellings of other bones, we may
reafonably conclade, that there is a fimiliarity of ftruc-
are ;’ that this bony part has a circulation through
its fubftance, althongh from ite hardnels we are unable
to demnonitrase its vellels.

In'each woth 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 courle rendered
infenfilile.

The perioftenm 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 conlidered as common o
both.

The teeth are likewile fecared in their fockers by
means of the gums; a red, vafcalar, firm, and elafiic
fubitance, that poflefles but litde fenfibility. In the
gums of infants we find 2 hard ridge extending throngh
their whole length, but no.fuch ridge is to be feen in
old people who E:wc loft their tecth.

The number of the teeth in both jaws at foll marn-
rity, uloally varies from twenty-eight to thirty-iwo.
They are commonly divided into three claffes, viz. in-
cifores, canini, and grinders or molares (). The in-
cifores are the four teeth in the fore part of each jaw.
They have each of them rwo furfaces; one anterior and
convex, the other polterior and flightly concave, both
of which terminate in a fharp edpe. 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
toa dop's tutks, being the longelt 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 much larger; and in their fhape
they appear like an incifor with its edge worn off, ©
45 [o terminage in & Narrow point.

Thefe teeth not being caleulated for curting and di-
viding the food like the incifores, or for grinding it
like the molares, feem to be intended for laying hold
of fubflances (1).

The molares or grinders, of which there are ten in
each jaw, are fo called, becaule from their fhape and
fize they are fitted for Finﬂing the food. Each of
the incifores and canini is furnilhed only with one fang ;
but in the molares of the under Jaw we conltandy find
two fangs, and in thofe of the upper jaw three fangs.
Thefe fangs are fometimes feparated into two peints,
and cach of thefe points has lometimes been deferibed
as 2 diftinét fang,

The two firft of the molares, or thole neareft to the Ofleology.

canine teeth on each fide, differ from the other three,
and are with grear propriety named dicy/pides by Mr
Hunter. They have Fumutimw 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. The fifth or laft grinder on cach fide is fmaller
and fhorter than the reft; and from its not cutting the
gum till after the age of twenty, and fometimes not 1ill
much later in life, is called dews fapientic.

There is in the ftrudure and arrangement of all
thefe teeth an art which cannot be fufficiently admired.
To underftand it properly, it will be neceffary tocon-
fider the under jaw asa kind of lever, with its fixed
paoints at its articulations with the temporal bones :—ir
will be right to obferve, too, that its powers arife from
its different mufeles, but in elevation chicly from the
temporalis and maffeter; and that the aliment confli-
tutes the objeét of refiftance. T will appear, then,
thar the molares, by being placed nearelt 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 poilels by means of the pery-
goid mafeles ;- and thar it is for this reafon we put be-
tween them any hard body we wilh to break.

The canini and incifores are placed farther from this
point, and of courle cannot exert fo much force; buc
they are made for eutting and tearing the food, and

this form feems o make amends for their deficiency
in {trength.

There are examples of children who have come into-

the world with two, three, and even four teeth; buc
thefe examples are very rare; and it is feldom before
the feventh, eighth, or ninth mounth after birth, that
the incifores, which are the fielt formed, begin to pafs
through the gom. The fympioms of demtiion, how-
ever, in confequence of irritation from the teeth, fre-
quently take place in the foarth or fifth month,—A-
bout the twentieth or twenty-fourth month, the canini
and two molares make their appearance.

The dangerons {ymptoms thar fometimes accompany
dentition, are owing to the preflure of the reeth on
the pum, which they irritate o as o excite pain and
inflammation. ‘This irritation fcems w oceafion a gra-
dual walting of the pum 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 ﬂgi:rds. to the
teeth, and according to the number of teeth which
may chance to feck a paifage at the fame time. Were
they all to appear at once,—children would fall viftims
to the pain and excellive irritation ; bor Mature has fo
very wilely difpofled them, that they ufually appear
one after the other, with fome diftance of time be-
tween each. The firlt 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. e retains the eld name of incifores to the four
fore teeth, but he diftinguiflies the canine teeth by the name of the cufpedaii.  The two teeth “which are next
to thefe, and which have been ufually ranked with the molares, he calls the bicofpider; and he gives the name

of grinders only to the three lalt teeth on cach fide.

(1) Mr Hunter remarks of thefe tecth, that we may trace in them a fimiliarity in thape, fiwation, and ufe,
from the mofl imperfedtly carnivorous animal, which we believe to be the homan fpecics, to the lion, which is

the molt perfedtly carnivorous,
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Oftealogy. per jaw. Sometimes the canini, but more commonly
== one of the molarcs, bepins to pals through the gum

firit.

_ Thefe 20 teeth, viz. ¢izht incifores, four canini, and
eight molares, are called temporary or milk tzeth, be-
caufe they arc all fhed berween the age of feven and
14, and are fucceeded by what are called the permanent
of aduft treth.  The latter are of a firmer texture, and
have larger fangs,

Thefe adult teeth being placed in a dillind fer of
alveoli, the upper fockets gradually difappear, as the
under ones increafle in fize, till at length the tempora-
ry, or upper teeth, having no longer any fupport, con-
f:rglllentl)' fall ou.

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

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

The rodiments of fome of the adult teeth begin to
be formed at a very carly period, for the pulp of one of
the incifores may penerally be perceiyed in a foemns of
cight months, anf the oflification begins in it foon af-
ter birth. Thie firt bicufpis begins to offifiy about the
fifth or fixth, and the fecond about the feventh year.
The firft adulr grinder cuts the gum abour the 1zth,
the fecond about the 18th, and the third, or dens fapi-
entia, ufually berween the 2oth and 3oth year.

The tecth, like orther bones, are liable (o be affefted
by difeale. Their removal is likewile the nawral con-
fequences of old age; for as we advance in life, the
alveoli fill up, and the teeth, efpecially the incifores,
fall our. When this happens, the chin projeéts for-
ward, and the face is much fhortencd.

§ 4. Of the Or Hyosides. (k)

Tne os hyoides, which is placgd at the root of the
tongne, was fo culled by the ancients on account of its
{uppofed refemblance to the Greek letter o,

It will be neceffary w diftinguifh in it, its body,
horns, and appendices.

The body, which is the middle and broadelt part of
the bone, is fo placed that it may be eafily felt at the
fore part of the throat. Anteriorly it -is irrcgularly
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convex, and its inner {urface is nncqually concave, Trs Ofecolopy-

cornua, or horns, which are flat and a little bent, be-
ing much longer than the body part, may be defcribed
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 procelles which rife up from
thie articalations of the cornua with the body, and are
wiually 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 act on the larynx and favees.

Sect. 1. Of the Bowes of the Tricak.

Tue trank of the fkeleton confifts of the fpine, the
thorax, and the pelvis,

§ 1. Of the Spime.

Tue fpine is compofed of a great number of bones
called wertreba, forming a long bony column, in figure
not much unlike the letter /7 This celumn, which ex-
tends from the head to the lower part of the body, may
be faid ro conlift of two irregular and unequal pyramids,
united to each other in that part of the loins where the
laflt lumbar vertebra joins the os facrum.

The vertebrae of the upper and longefl pyramid are
called érue vertebre, in contradiftin@tion to thofe of the
lowermolt pyramid, which, from their being immove-
able in the adulr, are flyled fadft vertebre. It is upon
the bones of the fpine that the body turns; and it is o
this circnmitance they owe their name, which is deriv-
ed from the Latin verb vertere, to return,

The true vertrebrae arc divided into three claffes
of cervical, darfzl, and lembar vertebr.—The falle
vertebrae conlift of the os facrum and os coccygis.

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

The body, which is convex before, and concave be-
hind, where it affits in forming the cavity of the
{pine, may be compared to part of a cylinder curt off
tranfverfely,

Each vertebra affords feven procefles. The firft is
at the back part of the vertebra, and from its thape and
dircétion is named the fpinous procefi. On each fide of
this are two others, which, from “their fimnation with
refpeét ro thefpine, are called tranfoerfe proceffes. The
four others are ftyled ebligue or articuiar proceffes. They
are much fmaller than the fpinous or ranfverfe 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 traniverfe procefs. They have gotten the name
of ebligue proceffes, from their fitmation with refpe& to
the proceiles with which they are articulated ; and the
are fometimes ftyled articufar 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 (jhe
head, or any other divifion of the fkeleton. Thomas Bartholin has perhaps very properly deferibed it ainon
parts conrained in the mouth; but the gencrality of anatomical writers have placed it, as it is here, after

the bones of the face.
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Ofteology. with the two inferior procefles of the vertebra above ir.

*=—v— Each of thefe proceiles is covered with cartilage ar its
articalation, and theirardenlations with each other are
by a fpecies of g'i:_zgiimus.

Ineach verte
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Vertchre
of the neck.

» between its body and its procelles,
we find ahole large enoughto admit a finger. Thele
holes or foramina, correfpond with each vther through
all the vertebrae, and form the long bony channel in
which the fpinal marrow is placed. We may likewife
obferve four notches in cach vertebra. Twe of thele
notches are at the upper, and two at the lower part of
the bone, between llffubliqnc procedles 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 fpine are united together by means
of a fubltance, which in aynuﬂg fubjedts appears to be
of a ligamentous, but in adalts more of a ¢ariilaginous
naiure. This intervertebral lubftance, which formsa
kind of partition between the feveral vertebrae, is thick-
er and more flexible between the lumbar vertebrae than
in the other parts of the fpine, the meit confiderable
motions of the trunk being performed on thofe ver-
tebrae. This fubflance being very elallic, the extenfion
and fexion of the body, and its motion backwards and
forwards, er to either fide, are performed with great
facility. This elafticity feems to be the reafon why

ple who have been long ftanding, or have carrieda
conliderable weight, are found to be fhorter than when
they have been long in bed. In the two firll inftances
the intervertebral carli‘la%-:s (asthey are ufually called)
are evidently more expofed o compreffion chan when
we are in bed in an horrizontal pofture.

In advanced life thefe cartilages become fhrivelled,
and of conrfe lofe much of their elafticity. This may
ferve to account for the decreafe in fawre and the
ftooping forward which are vfually w be obferved in
old people.

Befides the conneflion of the feveral vertebre ‘.:;,r
meansof thisintervertebral fubftance, there are likewile
many ftrong ligaments, borh extermal and internal,
which unite the bones of the fpine tv cachother. Their
union is alfo ftrengthened by avariety of firong mufcles
that cover and furround the fpine.

The bones of the {pine are found to diminiih in den-
fity, and to be lefs firm in their texture in proportion
as they increafe in bulk ; fo that the lowermoft verze-
brae, though the largell, are not fo heavy in proportion
as the upper ones. By this means the fize of thele
bones is increafed without adding o their weight : a
eircumftance of no little importance in & pare Tike the
fpine, which, befides Aexibility and fupplenefs, feems
to require lightnefs as one of its eflential properties.

In very young children, each vertebra confifis of
gﬁgtgc-hony picces united by cartilages which afterwards

'Irheu are fevenvertebras of the neck—they are ofa
firmer texture than the other bones of the fpine. Their
tranfverfe proceffes are forked for the lodgment of
mufcles;, and at the bottom of each we oblerve a fora-
men, through which pafs the cervical artery and vein,
The firlt and {econd of thele vertebree muit be deferi-
bed more particnlarly, The firit approaches almoit to
an oval thape—On its fuperior furface it has two cavi-
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ties which admit the condyles of the occipiial bene Ofteology.
with which it iz articulated. This vertebra, which is y
called arfes from its ﬁ1p!:urti1| the head, cannot well
be defcribed as having eicher body or fpinous procefs,
being a kind of bony ring. Anteriorly, where it is ar-
ticulated to the odontoid procels of the fecond verte-
bra, it is very thin. On its upper furface it has two
cavities which admit the condyles of the occipital bane.
By this connection the head is allowed to move for-
wards and backwards, bat has very little motion in any
other direction.

The lecond vertebra has gotten the name of dentara,
from its having, at its upper and anterior part, a pro-
cefscalled the edontoid or tooth-fike 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 eylindrical thape, fomewhat fAattened, however,
anteriorly and polteriorly. At its fore-part where it is
received by the adas, we may obferve a fmooth, con-
vex, articolating furface. Itis by means of this arti-
culation that the head performs its rotatory motion,
the atlas in that cafe moving vpon this odontoid pro-
cefs as upon a pivot.  But when this motion is in any
confiderable degree, or, in other words, wheun the head
moves much either 1o the right or left, all the cervical
vertebrae feem to affift, otherwife the :]'."Pimll marrew
would be in danger of being divided traniverfély by the
firft vertebra.

The fpinous procefs of each of the cervical vertebrz
is fhorter, and their articalar proce(les more obligue, than
in the other bones of the fpine.

Thefe 12 vertebra: are of a middle fize between thefe
of the neck and loins. At their fides we may obferve
two depreffions, one at the upper and the otlier at the
lower part of the body of each vertebrae ; which uniting
with fimilar depreflions in the vertebrz alove and be-
low, form articulating furfaces, covered with cartilages,
for receiving the heads of the ribs; and ar the fore-
part of their tranfverfe procefs }::xctpﬁng the two laft)
we find an articulating furface for recciving the wbe-
rofiry of the ribs.

Thele five vertebree differ only from thofe of the back 32
in their being larger, and in having their fpinons pro- Lumbar
cefles at a greater diftance from each other. The moft Yervebre
confiderable motions of the trunk are made on thefe
vertebrae ; and thefe motions conld not be performed
with fo much eafe, were the procelles placed nearer to
each other,

The os fucrum, which is compofed of five or fix
picces in young fubjeéts, becomes one bone in mere ad-
vanced age. :

It is nearly of a triangular figure, its inferior portion
being bent a litde forwards. Its fuperior part has two
dblique proceffes which are articolated with the laft of
the Tambar vertebra; and it has likewife commonly
three fmall {pinons proceffes, which gradually hecome
fhorter, fo that the lowermoft is not fo leng as the fe-
cond, northe fecond as the nppermoft.  Its tranfverfe
precefles are formed into one oblong procels, which be-
comes gradually fmaller as it defcepds.  Iis concave or
anterior fide is ulnally fmooth, but irs pofterior convesx
fide has many promincnces (the moft remarkable of
which are the fpinons proceffes joft now mentioned),
which are filled np and eovered with the mnfcular and
tendinous parts behind.

az 1
Vertebra
of the back. |
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0z facrum.
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Ofteology.  This bone has five pair of holes, which afford a paf-
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fage to blood-veflels, 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 fmaller as it defeends, and at length terminates
obliquely at the lower pare of this bone. Below the
third divifion of the os facrum, this canal is not com-
pletely bony as in the reit of the fpine, being fecured
at its back part ﬂﬂt}' by a ver ﬂmng membrane, fo
that a wound at this part muit be extremely dange-
rous.

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

The coccyx, which, like the os facrum, is in young
Emplc made up of three or four diftinét parts, ufually

ecomes one bone in the adult face.

It ferves to fupport the inteltinum reftum ; and, by
its being capable of fome degree of motion at its arti-
culation with the facram, and being like that bone
bent forwards, we are enabled to fit with eafe.

This bone is nearly of a triangnlar fhape, being
broadelt ar its upper part, and from thence growing
narrower (o its apex, where it is nor bipger than the
little finger.

It has got its name from its fappoled refemblance to
a cockow’s beak. It differs preatly from the vertebrae,
being cammeonly 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 finillied the ana-
tomical defcription, is deftined for many great and im-
portant ufes. The medulla {pinalis is lodged in its
bony canal fecure from external injury. It fervesasa
defence to the abdominal and thoracie vifcera, and at
the fame time fupports the head, and gives a general
firmnels to the whole trunk.

We have beforc compared it to the letter /; and its
different turns will be found to render itnot very unlike
the figure of that letter.—In the neck welee it projedting
fomewhar forward ro fupport the head, which without
this aflitance would require a great number of muf-
cles.—Lower down, in the thorax, we find it taking a
carved direftion backwards, and of conrle htcrcaﬁgng
the caviry of the chelt.  Afier this, in the loins, it a-
gain projects forwards in a direftion with the centre
of gravity, by which means we are ealily enabled to
keep the body in an ereét polture, for otherwile 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
cavjqr in which the urinary bladdesr, inteftinum r-:::f},um,
and other vifeera are placed.

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

Itis firm, and yet to this firmnefs there is added a
perfect flexibility. If it be required to carry a load
upon the head, the neck becomes (iff with the affift-
ance of its mufcles, and accommodates itfelf o the
load, as if it was compofed only of one bone—In
Nooping likewile, or in turning to cither fide, the fpine

worns itlelf in every direClion, asif all its bones were
{eparated from each other, ;

Ina pare of the body, like the fpine, that is made
up of fo grear a number of bones, and intended for
fuch a varicty of motion, there mult be a greater dan-
ger of dillocation than frafture ; but we [hall find, that

Ofteclog¥-
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this is very wilely goarded againit in every direction

by the procelles belonging to each _'.'crmbra, and by
the ligaments, cartilages, &c. by which thefe bones are
connedted with each other.

§ 2. Of the Bones of the Thorax.

TuE thorax, or chelt, is compofcd of many bones,
piz. the fternum which is placed atiis anterior part,
twelve ribs on each fide which make up its lateral parts,
and the dorfal vertebra: which conftitute its polterior
part. Thefe laft have been already defcribed.

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

In children it is compofed of feveral bones united by
cartilages ; bar as we advance in life, moft of thele
cartilages oflify, and the {ternum in the adult ftate is
found to confilt only of three picces, and fometimes
become one bone. It is however generally deferibed
as being compofed of three parts—one fuperior, which
is broad, thick, and fhort; and one in the middle,
vErhich is thinner, narrower, and longer than the o-
ther.

It terminaresatics lower part by a third picce, which
15 called the xyphoid, ar fword-like cartilage, from its
foppoled refemblance to the blade of a fword, and be-
caufe in young fubjeds it is commonly in a cartilagi-
nous ftate.

We have already obferved, that this bone is articu-
lated with the claviele on cach fide. It islikewile joined
to the fourtcen true ribs, wiz. feven on its right and
leven on its left fide,

The ribs are bones fhaped like a bow, forming the
fides of the cheft. There are twelve on cach fide.
They are diftingnifhed into true and falfe ribs: The
feven upper ribs which are articulated to the fer-
num are called #ruwe rids, and the five lower ones thar
are not immediately awached to that bone are called
Salfe ribs,

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

The ribs are not bony through their whele 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 procelles; one at its extremity called the
head of the rib, by means of which it is artienlared
with the body of two vertebrae; and another, called its
tnberofity, by which it is artienlated with the tranfverfe
procefs of the lowelt of thefe two vertebrae, The firft
rib is not articulated by its extremity to two vertebrae,
being limply atached 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 fapported in a different
manner—ihe cighth, which is the firft of thefe ribs,

. being
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Oftzology. being attached by its cartilage to the feventh ; the ninth
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Cs ilium.

to the eighth, &c.

The rwo lowermoit 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, becaule the moft confider-
able motions of the trunk are not petrformed on the
lombar vertebra: alone, but likewile on the two lalt
vertebrae of the back ; {o thar if thele rwo ribs had been
confined at the fore part like the other ribs, and had
been likewife articulated with the bodies of two ver-
tebrae, and with the tranfverfe proceiles, the motion of
the two lait verrebrae, 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 mufeles ; they are
ufeful in refpiration ; and they ferve as a fecurity to the
hearr and lungs.

§ 3. Of the Bones of the Pelvis.

ThE pelvis is compofed of the os facrum, os coccy-
Ei:, and two offa inneminata. The two firlt of thele

nes were included in the account of the fpine, to
which they more properly belong.

In children, each os innominatam is compofed of
three diftinét bones ; bur as we advance in life the in-
termediate carrilages pradually offify, and the marks
of the original feparation difappear, fo that they be-
come one irregular bone ; {till however continuing to
retain the names of ilinm, ifchium, and pubis, by which
their divifions were originally diftinguithed, 2nd 1o be
defcribed as three different bones by the generality of
anatomifts. The os ilium forms the upper and moit
confiderable part of the bone, the os ifchium its lower
and polterior portion, and the os pubis its fore part.

The oz ilism or hannch bone, is articulated pofte-
riorly to the os [acramn by a firm cartilaginous fobltance,
and 15 united to the os pubis before and to the os ifchi-
um below. Its faperior portion is thin, and rerminares
in a ridge called the crifta or {pine of the ilinm, 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 hel-
lowed for the lodgement of mufeles; internally we find
it finooth 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 2
fimilar prominence both on that bone and the ifchinm ;
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 firlt isan epiphylis,
has two conlidcrable tuberofities ; one anteriorly, and
the other pafteriorly, 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 {pinal
proceffes. From the anterior fpinons procefs, the far-
torious and tenfor vagina femoris muofeles have their
origin ; and below the polterior procefs we oblerve a
confiderable niche in the bone, which, in the recent
fubjed, is formed into 4 large foramen, by means of a
{trong ligament that is ftrerched over its lewer part

from the os facrum to the fharp-pointed proeefs of the Ofleol
ifchium. ‘This hole affords a paffage to the great {Ei- :
atic nerve, and to the pofterior erural veffels under the '
pyriform mufele, part of which likewile palles out j
here.
The os ifchinm, or hip-bone, which is of a very
regular fignre, conftitntes the lower lateral parts of the
pelvis, and is commenly divided into its body, tubero-
fity, and ramus. The body forms the lower and moft i
confiderable portion of the acetabulum, and fends a
fharp-pointed procefs backwards, called the fpine of ]
the ilchiom. To this procefs the ligament adheres, <
which was joft now fpoken of, as forming a foramen for
the paflage of the fclatic nerve.—The tuberefity, which
is the lowelft pare of the trunk, and fupports us when
we fit, is large and irreguolar, affording origin to feve-
ral mufeles. From this wmberofity we find the bone
becoming thinner and narrower. This part, which has
the name of ramus or branch, pailes forwards and up-
wards, and concurs with the ramus of the os pubis, 1o
form a large hole called the foramen magnum ifchii, or
thyrofdeem, 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 obturator ligament, affords throngh its whole cir-
cumference attachment to mufcles. At its npper part
where we oblerve a niche in the bone, it gives paflage
to the obuirater vellels and nerves, which go to the in-
ner part of the thigh. Namre feems every. where to
avoid an unneceffary weight of bone, and this foramen, v
no doubr, ferves to lighten the bones of the pelvis, 41
The os pubis or hare-bone, which with its fellow 0s pubi
forms the fore-part of the pelvis, is the fmalleft divifion
of the os innominawom. Itis nnited to its fellow by
means of a {trong cartilage, which forms whar is called
the {ymphylis pubis.
In cach os pubis we may diftinguifh the body of
the bone, its angle, and ramus. The body or outer
part is united to the os iliuom. The angle comes for-
ward to form the {ymphyfis, and the ramus is a thin
pracels which unites with the ramus of the ilchiom, te
form the foramen thyroidenm.
The three bones we have defcribed as compoling
each os innominatem, 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 oh-
ferve a liule foila, in which are lodged the mucilagi-
nous glands of the joint. We may likewile notice the
pit or depreflion made by the round ligament, 2s it is
improperly called, which, by adhering to this cavity
and ro the head of the thigh-bone, helps to fecure the
latter in the focker.
Thefe bones, which are united to each other and to
the {pine by many very ftrong ligaments, ferve to fup-
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 inteflines and urinary
bladder, and in women the uterus; fo thar the ftudy of
this part of ofteology is of the wmoft importance in
midwifery.
It is worthy of oblervation, that in women the os
facrum is wfually thorter, broader, and more hollowed,
the offa ilia more expanded, and the inferior opening
of the pelvis larger than in men.
4 5

L
ir=- Osilchi
’I

SECT.




—
e
-

TR ———

|
‘. ;l tﬁ: fca-
fula,

e

N WA

Sect. IV. Ofthe Extremities,

Tuese parts of the fkeleton confilt of the upper ex-
tremity and the lower.

§ 1. Ofth: Uprrer ExTREMITY.

Tuis conlifts of the thoulder, the arm, and the
hand.

1. Of the Shoulder.

The fhonlder confifts of two bones, the clavicola and
the fcapula.

The former, which is fo named from its refemblance
to the key in ule amongit the ancients, is a liule cor-
ved ar both its extremities like an italic /0 It is likg
wife called juguwlum, or collar-bone, from is fituation.
Tt is about the fize of the litle finger, but longer, and
being of a very fpongy fubftance is very liable o be
fraftored. In this, as in other long bones, we may
diftingeith 2 body and two extremities. The body is
rather flatiened than reunded. The anterior extremi-
ty is formed inte a flightly convex head, which is
nearly of a triangnlar fhape. The inferior {irface of
the head is articolated with the fiernom.  The pofte-
rior extremity, which is flatter and broader than the

“other, is connefted 1o a procefs of the fcapola, called

acromion, Both thefe ardenladons are fecured by li-
paments, and in that with the fternom we meet with
a moveable cartilage, to prevent any injury from fric-
i1on.

The clavicle ferves to regulate the motions of the
feapula, by preventing it from being brought too much
forwards, or carried loo far backwards. It affords o-
rigin to feveral mufcles, and helps to cover and protedt
the fobelavian vellels, which derive their name from
their fitgation under this bone.

The feapola, or fhoulder-blade, which is nearly of
a triangular fhape, is fixed to the poflerior parc of the
true ribs, fomewhat in the manner of a buckler, It
isof a very unequal thicknefs, and, like all other broad,
flar bones, is fomewhat cellular. Exteriorly it is con-
vex, and interiorly concave, to accommodate itfelf to
the convexity of the ribs. We obferve in \his bone
three unequal fides, which are thicker and fironger than
the body of the bone, and are therefore teymed its
coffr. The largeit of the three, called alfo the bafis,
is turned wwards the vertebrae.  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 thg
feapula, becomes gradually higher and broader, and
divides the outer furface of the bone into two foile.
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ter {ide of this coracoid procels, 2
fes to the proceflus acromion, which prevents a luxi-
tion of the os humeri upwards, A _I:Inr:l prlﬂc-t'l-ﬂ hté
gins by a narrow neck, and ends in a cavity calle
Elencid, for the conneétion of the os hum::_.‘].

The feapula is articulated with. the clavicle and os
humeri, to which laft it ferves as a fulcrum ; and by
varying its pofiion it affords a greater fcope to the
bones of the arm in their different motions. It !|Iv.'.:+
wife gives origin o feveral mulcles, and polleriorly
ferves as a defence to the trunk.

2. Bones of the Arm.

"T'he arm is commonly divided into two parts, which :

are articnlated to each other at the elbow. The np-
per part remains the name of arm, properly fo called,
and the lower part is ulually called the fore arm.

The arm is compoled of a fingle bone called or hu-
meéri.  This bone, which iz almoft of a cylindrical
fhape, may be divided into its body and its extremi-
Lies.

The npper cxrremity begins by a large, round
fmoath head, which is admitted into the gleneid ca-
vity of the fcapula.  On the npper and fore part of the
bong there is a groave for lodging the long head of the
biceps mufcle of the arm; and on each [ide of the

roove, at the upper end of the bone, there 15 a to-
ercle to which the fpinaa mulcles are fixed,

The lower extremity has feveral procelles and cavi-
ties. ‘The pringipal procefes are its two condyles, one
cxterior and the other interior, and of thefe the laft is
the largeft. Between thefe two we obferve two, late-
ral prowwberances, which, together with a middle ca-
vity, form as it were a kind of pally vpon which the
motions of the fore-arm are chicfly performed. At
cach fide of the condyles, as well exteniorly as interiors
1y, there is another eminence which pives origin to fe-
veral mufeles of the hand and fingers. Pofleriorly and
fuperiorly, {peaking with refpect w the condyles, we
obferve a decp folla which receives a confiderable pro-
cefs of the ulna; and anteriorly and oppolite to this
fofla, we obferve another, which is mach lefs and re-
ceives another procefs of the {2me 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 4 muicle.
The body of the os humeri is hollow through its whele
length, and, like all other long bones, bas its marrow.

This bone is articulated at its upper part to the fca-
pula. This artienfation, which allows motion cvery
way, is farrounded by a capfular ligament ; thar is fome-
times torn in luxation, and becomes an obftacle 1o the
ealy rednction of the bone. Iis lower extremity is
articnlated with the bones of the fore-arm.
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The fuperior of thefe, which is the fmalleft, ferves to
lodge the fupra fpinams mofele ; and the inferior fofs
fa, which is much larger than the other, gives origin
to the infra fpinatus. This fpine terminaies in a hroad
and flat procefs at the top of the fhoulder, called the

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

The ulnz or clbow-bone is much lefs than theos sz
humeri, and becomes gradoally fmaller as it defcends OF the uk
to the wrill. Ar its upper part it has two proceiles Ba-

0
ulna ofike fores

proceffus acromion, to "L'-'].!i".']'l: the clavicle is arrenlated.
This procels is hollowed ar irs 'lm!_:ur part to allcwr a
paffage to the fopra and infra fpinati mofcles. The
{capnla has likewife another conhiderable procefs ac s
upper part, which, from its refemblance 1o the beak
of a bird, is called the eoracoid precs/s.  From the gu-

and two cavities.  Of the two procefles, the larget
which is fituated polteriorly, and called the clecrasnoy
is admitted into the pofterior foffa of the os humeri,
The other procels is placed anteriorly, and is called
the coroncid procefs.  In bending the arm it eners jp.
to the anterior folla of the os humen. ‘This proce s

being
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Ofteology, being inuch finaller than the other, permits the fore- o each of them a particnlar name. The names he 2- Ofeclogy

arm to bend inwards; whereas the olecranon, which
is fhaped like a hook, reaches the bottom of its fofla
i the os humeri as foon as the arm becomes ftraight,
and will not permit the fore-arm tobe bent backwards.
The ligamenis likewile oppafe this motion.

Between the two procefles we have deferibed, there
is 2 conliderable cavity called the {ygmoid caviry, di-
vided into two foflz by a finall eminence, which paffes
from one procefs to the other; iris by means of this
civity and the two proceiies, that the ulna is artice-
lated with the os humeri by ginglimus.

At thie bowrom of the coronoid procels interiorly,
there is a fmall fygmoid cavity, which ferves for the
articulation of the vlna with the radivs. 3

The body of the ulna isof 4 triangulir fhape: Its
lower exrremity terminates by a fmall head and a lirle
{tyloid efs. The ulna is articulated above o the
os humeri—both above and below te the radius, and
to the wrilk ag its lower extremity. All thefe artienla-
tions are fecured by means of ligaments. The chicf
ufe of this bone feems to be ro fupport and regulate the
motions of the radius.

The radivs, 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, bat not quite fo long as that bone. Its upper
parc is cylindrical, hollowed fuperiorly te receive the
outer condyle of the os humeri. Laterally i is ad-
mitted into the little {ygmoid cavity of the ulna, and
the cylindrical part of the bone rurns in this cavity in
the motions of pronation and fupination (1). This
bone follows the ulna in fexion and extenfion, and may
likewife e moved round its axis in any direction. The
lower cxtremity of the radius is much larger and
ftronzer than its upper pare; the ulna, on the contra-
ry, is (maller and weaker below than above; fo that
they ferve to fupply each others deficiencics in both
thofe parts.

On the external fide of this bone, we obferve a finall
cavity which is deftined to receive the lower end of the
ulna; and its lower excremirty is formed inte a large
cavity, by means of which it is articolared with the
bones of the wrift, and on this account it is fomctimes
called mansbrivem manus. It fupports the two firft
bones of the wrilt on the fide of the thumb, whereas
the vlna is ardculated with thar bone of the wrilt
which correfponds with the little finger.

Through .he whele length both of this bone and the
ulna, a ridge is obferved, which affords attachment to
an intéroffecus ligament. This ligament fills up the
fpace between the two bones.

3. Bones of the Hand.

The carpus or wrift confills 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
nictacarpus.

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

1’ -

dopted are founded on the figure of the bones, and are
now preuty generally received, excepr the firft, which
inftead of xerursndsc (the name given to it by Lylerus,
en accountof its finus that admits a part of the oz mag-
mum ), has by later writers been named Scapboidcs or
Nuviculare. This, which is the outermoftof the upper
row (confidering the thumb as the outer fide of the
hand), is articulated with the radivs;. on its inner fide
it is connedted with the os lunare, and below to the tra-
pezinm and trapezoides. Next to this is a fmaller bone,
called the os furmare : becanle its outer fide, whicl is con-
nected with the feaphoides, is (haped like a crefcent.
This is likewife articulared with the radins. On 15 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
vpper row, is compared to & wedge, from it being
broader above, at the back of the hand, than it is be-
low. Polteriorly it is articulated with the vlna, and
anteriorly with the os unciforme.

Thele three bones form an oblong articolating fur-
face, covered by cartilage, by which the hand is con-
nefted with the Jore-arm.

The os pififorme, or pea-like bone, which s fmaller
than the three jult new deferibed, though generally
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 projeft into
the palm of the hand. The four bones of the fecond
row. corrcfpond with the bones of the thumb and fin-
gers; the firlt, fecond, and fourth, are from their
fhapes named trapezivm, trapezcider, and snciferave ;
the third, from its being the largeft bone of the carpus,
is fiyled of smagnarnr.

All thele benes are convex towards the back, and
flightiy concave towards the palm of the hand; their
articalating farfaces are covered with cartilages, and
fecured by many {trong ligaments, particularly by two
ligamentous expanfions, called the external and inter-
nal annular ligaments of the wrift, The former ex-
tends in an oblique direftion from the ospififorme o
thie fiyloid procefs of the radivs; and is aninch and an
half in breadth ; the latter or internal annalar lipa-
nient is ftretched from the os piliforme and os unci-
forme, to the os feaphoides and trapeziom, Thele an-
nular ligaments likewife ferve to bind down the ten-
dons of the wrilt and fingers.

The meracarpus confifts of four bones, which fup-

2;
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port the fingers; externally they are a litle convex, Of the me
and internally {omewhat concave, where they form tacarpus. i

the palin of the hand.
lindricdl fhape.

At cach extremity they are a lirtle hollowed for their
articulation ; fuperiorly with the bones of the carpus,
and inferiorly with the fir{t phalanx of the fingers, in
the fame manner as the feveral phalanges of the fin-
gers are arriculated with each other.

Thie five fingersof each band are compofed of fifteen

They are hollow; and of a cy-
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bones, difpofed in three ranks called phalanpes: The OF the n
bones of the firlt phalanx, which are arricnlated with gers.

45 2 the

{1} The motions of pronation and fupination may be eafily deferibed.
i3 placed on the furface of a table,” the hand may be faid to be in a flare of pronation; but if the back part of

If the palm of the hand, for inftance,

the hand is tarned towards che table, the hand will be then in a ftate of fupination.
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phalanx the {malleft. All thele bones are larger at
their exrremities than in their middle pare.

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

It will be eafily underftood that this multiplicity of
bones in the hand (for there are 27 in each hand) is
ellentizl to the different motions we wilh 1o pertorm.
If each finger was compoled only of one bone inficad
{:I:' three, it would be impoflible 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 bone: the rowla, or knce-
pan; the leg and the foot.

1. Of the Thigh.

The thigh is compafed only of this bone, which is
the largeft and firongeft we have. It will be necelfary
to diftinguith its body and extremities: Its body, which
is of a cylindrical lhape, is convex before and con-
cave behind, where it ferves to lodge feveral mufcles.

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

At its npper extremity we muft deferibe the neck
and fmooth head of the bene, and likewife two conli-
derable proceffes: The head, which forms the greater
portion of a fphere unequally divided, is wrned in-
wards, and received into the great cotyleid cavity of
the os innominatum. At this part of the bone there is
a linle folfa to be oblerved, to which the round liga-
ment is attached, and which we have already deferibed
as tending to fecure the head of this bone in the great
acetabulam. The neck is almofl horizontal, confidered
with refpeé to its fituation with the body of the bone.
Of the two procefies, the exiernal one, which is the
largelt, is called trochanter major ; and the other, which
is placed on the infide of the Lone, tru:]lanfcr minor.
They both afford artachment to mufcles. The artica-
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 n%rcat cotyloid cavity of
the os innominatum, and furrounds the head of the bone.

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

At the lower extremity of the bone arc two procel-
fes called the condyles, and an intermediate finooth
cavity, by means of which it is arriculated with the
leg by ginglimas, ) !

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

Between the condyles there is a cavity pofteriorly,
in which the blood-veflels and ncrves are placed, fecare
from the comprelfion to which they would otherwife be
expoled in the action of bending the lcg, and which
would net fail to be hurtful.

A

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

A ligament likewife arifes from each condyle polle-
riorly. One of thefe ligaments pailes from the right
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to the left, and the other from the left o the right, fo .

that they interfeét cach other, and for that realon are
called the erafs fgaments.

The lateral higamenis prevent the motion of the leg
upon the thigh to the right or left; and the crofs liga-
ments, which are alfo atached to the tibia, prevent
the laicer from being brought forwards.

In new-born chil%rcn all the procefles of this bone
arc cartilaginous.

2. The Rotula, or Knee-pan.

The rowla, patella, or knec-pan, as it is differently
called, isa flat bone about four or five inches in cireum-
ference, and is placed at the fore-part of the joint of
the knee. In its thape it is fomewhat like the common
figure of the hearr, with its point downwards.

It is thinner at 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 firong
ligament which every where furrounds it, and adheres
beth to the tibia and os femoris ; it is likewife firm]
conncéted with the tibia by means of a firong tendi-
nous ligament of an inch in breadth, and upwards of
two inches in length, which adheres to the lower pare
of the patella, and to the tberofity at the upper end
of the tbia. On account of this conneftion, it is ve-
ry properly confidered as an appendage to the tibia,
which it followsin all its motions, {o a5 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 flidin
from above downwards and from below npwards. This
mobility is cffential to the rotatory motion of the leg.

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

The principal ufe of the patella feems to be 1o de-
fend the articulation of the knee from external injury ;
it likewifc tends to increafe the power of the extenfor
mulcles 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-
ner 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 wiangular prifin.  Its ypofterior
furtace is the broadeft ; anteriorly it has a confiderable
ridge called the Ihin, between which and the fkin there
are no mufeles. At the upper exwemity of this bone
arc two forfaces, a linle concave, and leparated from
each other by an an intermediate clevation. The mwo
little cavities receive the condylesof the os femoris, and
the eminence between them is admitted into the cavity
which we [poke of as being between the two condyles s
fo that this articuladon aflords o fpecimen of the com-

plete
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Ofteology. plete ginglimns. Under the external edge of the up-
T per end of this bone isa cireular 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 atits
lower end and outer fide, which is fomewhar oblong,
and receives the lower end of the fibula,

The tibia is hollow through its whole length.

The fibula is a fmall long bone fituated on the ont-
fide of the tibia. Its fuperior extremity does not reach
quite fo high as' the upper part of the tibia, but its
lower end defeends fomewhat lower.  Both above and
below, it is articulated with the tibia by means of the
lgatcral cavities we noticed in our defeription of that

ole.

Its lower cxtremity is flretehed ont inte a coranoid
pmccl's, which iz flatcened ac its infide, and 15 convex
externally, forming what is called the malleolos exter-
nis, or auter ancle. This is racher Iower than the mal-
leolus internus of the 1ibia.

The body of this bone, which is irregularly triangu-
lar, is a little hollow at its internal fwrface, which is
murned rowards the tibia ; and it affords like that bone,
through irs whole length, auachment to a ligament,
which from its fiteation is called the interoffeons liga-
mecnks

fiz
Of the fi-
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4. Of the Foot.

The foot confilts of the tarfus, metatarfus, and toes.

The tarlus 1s compoled of {even bones, viz. the a-
ftragalus, os calcis, os naviculare, os cuboides, and three
others called cunciform bones,

The aftragalos is a larze bone with which both the
tibia and fibula are articulated. It is the oppermoft
bone of the foot; it has feveral furfaces to be confider-
ed; its upper, and fomewhat polterior part, which is
fmooth and convex, is admitted into the cavity of the
tibia. Its lateral parts are connedted with the malleoli
of the two bones of the leg ; below, it is articulated
with the os caleis, and its anterior forface 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 wberofity, which fupports us in an
ereft pofture, and when we walk, we [hould be lizble
to fall backwards.

On the internal furface of this bone, we obferve a
confiderable finvofity, which affords a paflage to the
tendon of a mulcle : and to the polterior part of the
os caleis, a ftrong tendinous cord called tends achillis
() is attached, which is formed by the tendans of fe-
veral mufeles united tepether. The articulation of this

& with the other bones is fecored by means of ligamenis.
Of the vs The os navienlare, or icaphoides, (for thefe two terms
naviculare, have the fame fignification), is fo called on account of
its refemblance to a lictle bark. Ar its pofterior pari,
which is concave, it receives the aftragalus ; anteriorly
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it is articalated with the cuneiform bones, and laterally Oftcology
is is connedted with the os cuboides. v
The es cuboides forms an irregular cube.  Pofleri- 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 cunciform bone 2nd the os na-
viculare. g/ 1
Each of the offa cunciformia, which are three in of the &l
number, refembles a wedge, and from this fimiliwde cuncifors
their name is derived. They are placed next to the miz.
metatarfus by the fides of cach other, and are ulbally
diftinguithed into o cunciferme externum, medinm or
winimirs, and jnternsse or maximum, The fuperior
lurface of thele bones, from their wedge-like hape, is
broader than that which is below, where they help to
form the fole of the foor ; polteriorly they are united
to the os naviculare, and anteriorly they fupport the
three firlt metatarial bones. '
When thele 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
foor ; and concave undernecath, where they form the
hollow of the foot, in which the velfels, tendons, and
nerves of the foot are placed fecure from preflure.
They are united to each other by very flrong liga-
ments, and their ardeulation with the foot is fecured
by a capfular and two lateral ligaments ; cach of the
latter is covered by an annular hgament of confiderable
breadch and thicknels, 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,
Thele bones complete onr acconnt of the tarfus.
Though what we have faid of this part of the ofteology
has been very fimple and concile, yer many readers
may not clearly underfiand it : bat if they will be plea-
fed to view thefe bones in their proper fitnation in the
fkeleton, all that we have faid of them will be cafily
underflood. no
The metatarfos is made up of five bones; whereas-of the n
the metacarpas confilts only of four. The caufe of tatarfus.,
this diference 15, that in the hand che laft bone of the |
thomb is nor included among the mctacarpal bones ;
whereas in the foot the grear toe has only two bones.
The firft of thele bones {upports the great toe and is
much larger than the reft, which nearly refemble cach
other in Lize.
Thefe bones are articulated by one extremity with
the cuneiferm bones and the os cuboides, and by their
other end with the toes.
Each of the toes, like the fingers, confifts of three m;f:“
bones, exeept the great toe, which is formed of rwo
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
to be perfedtly fitted for the purpofes they are defipn-
ed for. 1In walking, the toes bring the cenire of gra-
vity perpendicular to the advanced foor; and as the
foles of the foor are nawrally coneave, we can at plea-
fure increafe this concavity, and form a kind of vaulr,
which adjuits itfelf to the different ineqoalities that cc-
cur

(m) Thistendon is fometimes ruptured by jumpin
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& ing, or other viclent efforts,
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plogy. cor to us in walking ; and which, without this mode

of arrangement, would incommode us exceedingly,
elpecially when bare-footed.

§ 4. Of the Offa Sesanornea.

Besipes the boneswe have already deferibed, there
are feveral fmall ones that are mer with only in the
adule fkeleton, and in perfons who are advanced in
life 3 which, from their fuppofed general refemblance
to the {eeds of the fefamum, are called Eg”a [ifamoidea.
They are commonly to be feen at the firft joint of the
grear toe, and fometimes at the joints of the thumb ;
they are likewile now and then 1o be found at the
lower extremity of the fibula, upon the condyles of
thie thigh-bone, under the os cuboides of the tarfus,

and it other parts of the body. ‘Their fize and num.
ber feem conflandly to be increafed by age and bard
labour ; and as they are generally found in fiations
where tendons and ligaments ar¢ moft expofed to the
altion of mufeles, they are now generally confidered
as offified portions of ligaments or tendons.

The upper furface ol 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 cun%rquﬂmly increafing the powerof the
mufcles. In the great e and thumb they are like-
:-H'-.- ufcful, by forming a groove for the flexor ten-

ons.

EXPLANATION or THE PLATES o OSTEOLOGY.

Prate XIX.

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

A, Theos frontis. B, The os parictale. C, The
corouzl fagore, D, The [quamous part of the tempo-
ral bones. E, The fqamous futare. F, The zygoma.
G, The maftoid procefz. H, The temporal procefs of
the fphenoid bone. I, The orbit. K, The os malz. L,
'The os maxillare foperius. M, Its nafal procefs. N,
The ofla nafi. O, The os unguis. P, The maxilla in-
ferior. Q , The teeth, which are fixteen in number in
each jaw. R, The feven cervical vertebree, with their
intermediate cartilages. 8, Their tranverle procelles.
T, The twelve dorfal verrebrae, with their intermedi-
are cartilages. U, The five lumbar vertebra. 'V,
Their tranverfle proceffes. W, The oupper part of the
os fzcrum. X, Its lateral parts. The holes feen on
its fore part are the pailages of the undermeft fpinal
nerves and finall vellels. Oppofite to the holes, the
marks of the original divifions of the bone are feen.
Y, Theos ilium. Z, Iis creft or fpine. a, The an-
terior [pinous procefles. b, The brim of the pelwvis.
¢, The ifchiatic niche. d, The os ifchiom. e, Its
tuberofity. f, Irs [pinous procels. g, Its crus. h, The
foramen thyroidenm. i, Theos pubis. k, The fym-
phylis pubis. 1, The cros pabis. m, The acetabulum,
u, The feventh or lait true rib. o, The twelfth or laft
falfe rib. p, The apper end of the fternum. q, The
middle piece. r, The under end, or cartilage enfi-
formis. s, The clavicle. t, The internal furfice of
the fcapula. u, Its acromion. v, Its coracoid pro-
cels w, Iescervix, %, The glencid cavity. ¥, The
os humeri. 2z, Its head, which is connedted to the
glenoid cavity. 1, Its external tbercle. 2, Its in-
ternal taberele. 3, The groove for lodging the long
head of the biceps mufcle of the arm. 4, The inter=
nal condyle. 5, The externzl condyle. Berween g
and 5, the trochlea. 6, The radius. 7, Its head.
8, Irs tubercle. @, The ulna. 10, Its coroncid pro-
ecfs. 11, 13, 13, T4, 15, 16, 17, 18, The carpus;
compofed of os navicularé, os lunare, os cunciforme,
os pififorme, o3 trapezium, os trapezoides, os magnum,
os unciforme. 19, The five bones of the metacarpos.
2o, The two bones of the thumb. 21, The three
hanes of each of the ﬁnﬁrrx. o3, The oz femoris.
23, Its head. 24, Its cervix. 25, The trochanter
major. 25, The wachanter minor. 27, The inter-

nal condyle. 28, The external condyle. 29, The
roula. 30, The tbia. 31, Its head, 32, Iis w-
bercle. 33, Its fpine. 34, The malleolus internus.
35, The fibula. 36, Irs head. 37, The malleolns
externos. The tarfis is compofed of, 38, The aflraga-
lus; 39, The os caleis; 40, The os naviculare ;
41, Three offa coneiformia, and the os cuboides, which
is not feenin this figure. 42, The five bones of the
metatarfns. 43, The rwo bones of the grear toe.
44, The three bones of ¢ach of the fmall toes.

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

A, The os 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 the frontal vellels and nerves
pals. EE, Tle orbitar procefles. F, The middle of
the tranfverle fature, G, The upper part of the or-
bit. H, The foramen opticam. I, The foramen
lacerum. K, The inferior orbitar fiffire. L, The os
unguis,. M, The ofla nafi. N, The os maxillare fu-
perins, O, Its nafal procefs. P, The cxternal orbi-
tar hole lhmuﬁh whicli the feperior maxillary veflels
and nerves pals. Q, The vs malee, R, A paffage for
{mall vellels into, or oot of, theorbit. 5, "Uhe under
part of the left noftril. T, The feptum narjum.
U, The os ipongiofum faperins. V, The os {pongic-
fum inferins. W, The edge of the alveoli, or fpongy
fockers, for the teeth. X, The maxilla inferior. Y,
The paflage for theinferior maxillary veilels and nerves.

Fic.3. A Side-view of the Sxonc.

A, The os frontis. B, The coronal fumure. C, The
os parictale. D, An arched ridge which gives erigin
to the temporal mufcle. E, The fquamous future.
F, The fquamons part of the temporal bone ; and,
farther forwards, the remporal procefs of the fphenoid
bone. G, The zygomatic procefs of the temporal
bone. H, The zygomatic futire. I, The maftoid
procefs of the temporal bone, K, The mearus andi-
torins externus. L, The orbitar plate of the fronial
bone, under which is feen the tranverfe future.
M, The pars plana of the ethmoid bone. N, The os
unguis. O, The right os nafi. P, The fiiperior max-
illary bone. ©Q , Its nafal procels. R, two den-
tes incifores. S, The dens caninus. T, The two
fmall molares, U, The three large molares, V, The
oz male. W, Thelower jaw. X, Its angle, Y, The

: coronoid
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Oftcalogy. coronoid procefs. Z, The condyloid procefs, by which

the jaw is articulated with the temporal bone.

Ftg. 4. The pofterior and right Side of the Skviz.

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 longimdinal
fings, E, The lambdoid fuure. FF, Offa trignetra.
G, The os occipitis. H, The fquamons part of the
temporal bone. I, The maftoid procefs. K, The
zygoma, L, The osmale. M, ”JEIm temporal part
of the fphenoid bone, N, The fuperior maxillary
bone and teeth.

Fic. 5. The external Surface of the Os FrowTIs.

A, The convex part. B, Part of the remporal
folla. C, The external angular procefs. D, The
internal angalar procefs. E, The nafal procels. F,
The fuperciliary arch. G, The fupereiliary hole. 11,
The orbitar plate.

FiG, 6. The Interior Surface of the Os FronTt1s.
A A, The ferrated edge which affifts o form the
coronal future. B, The external angular procels.
C, The internal angular procefs. D, The nafal pro-
cels, E, The orbitar plate. F, The cells which cor-
refpond with thofe of the ethmeid bone. G, The pal-
fage from the frontal finns, 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 (pine to which the falx is fixed. L, The
groove which lodges the fuperior longitudinal finus.

Prat e XX,

Fic. 1. A Back-view of the SkerETON. .

A A, Theolla parietalia. B, The fagittal futore.
C, The lambdoid future. D, The occipital bone.
E, The fquamous foture. F, The mafloid procefs of
the temporal bone. G, The os male. H, The pa-
late plates of the fuperior maxillary bones. 1, The
maxilla inferior. K, The teeth of both jaws. L, The
feven cervical vertchra. M, Their fpinous proceiies.
M, Their tranfverfe and oblique procefles. O, The
Iaft of the twelve dorfal vertebre. P, The fifth or laft
Inmbar vertebra. Q , The tranfverfe proceffes. R, The
oblique proceiles. S, The fpinoas procelles. T, The
upper part of the os facram. U, ‘The pofterior holes
which tranfmit fmall blood-velfels and nerves. V', The
under part of the os facrum which is covered by a
membrane, W, The os coceypis.  X; The os iliom.
Y, Its {pine or creft. Z, The ilchiatic niche. a, The
os ifchinm. b, Itz mberofity. ¢, Itsfpine. d, The
os pubis. e, The foramen hydroidenm. f, The fe-
venth or laft troe rib. g, The twelfth or laft falfe rib.
h, The clavicle. i, the feapula. k, Its fpine. 1, ks
acromion. m, Its cervix. n, Its fuperior cofta. o, Its
pofterior cofta. p, Its inferior cofta. q, The os ho-
meri. r. The radins. s, Theulna. t, Its oleclarnon.
u, All the bones of the carpos, excepung the os pifi-
forme, which is feen in Plate XIX.'fig. 1. v, The
five bones of the matacarpns. w, The two bones of
the thamb. %, The three bones of each of the fin-
gers. ¥, The two (efamoid 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 cxternal

econdyle. 6 6, The fimilunar cartilages.
bia. 8, The malleclus internus. g, The fibula. 10,
The mallelons externus. 11. The tarfus. 12, The
metatarfus. 13, The toes.

Fic. 2. The External Surface of the Left Os Pa-
RIETALE.
A, The convex fmooth furface. B, The parietal
hole, €, Anarch made by the beginning of the tem-
poral mufele,

Fi1c. 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
aflifis in the formation of the coronal future. C, The
inferior edge for the fquamons fowre. D, The pofte-
rior edge for the lambdoid future. E, A depreflion
nmade by the lateral finus. F F, The prints of the ar-
teries of the dura mater.

Fic. 4. The Extcrnal Surface of the Left Os TeEn-
FPORUM.

A, The fquamous part. B, The maftoid procef:.
C, The zygomatic procefs. D, The ftyloid procefs.
E, The petrofal procefs. F, The meats anditorins
externus, G, The glenoid cavity for the articulation
of the lower jaw., H, The foramen ftylo-maftoidcum
for the portio dora of the feventh pair of nerves.
I, Paflages for blood-veffels into the bone. K, The
foramen maftoidenm through which a vein goes 1o the
lateral finus.

Fic. 5. The Internal Surface of the Left Os Try-
PoRUM.

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

Fic.6. The External Surfaceof the Osszous Cirers,
which terminates the meatis anditorious 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 larpe as the life.

Fic. 7. TheInternal Sorface of the OsssovsCirerre.
A, The anterior part. B, The groove in which
the membwrana tympani is fixed.

Fic.8. The Sitnation and Conneétion of the Small

Bones of the Eag.

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

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

C, The os or-

Frs. 10. The Ixcus, with its Body, Superior and
Inferior Branches,

Frg.11. The Os OrErcviars.
Frc. 12. The Stares, with its Iead, Bale, and two
Cruora.
An Tmternal View of the Lasverntn of
the Ear.
A, The heollow part of the cochlea, which forms a
fhare

Fig. 12

7, The ti- Diteology.
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ftealegy. (hare of the mears anditorius internus,

et

B, The velti-
C C C, The femicircolar cangls.

Fic. 14. An External View of the LasyrinTH.

A, the lemicircnlar canals, B, The feneltra ovalis
which leads into the veftibulom. C, The fenefira ro-
tunda which opens into the cochlea. D, The different
turns of the cochlea.

balum.

Fic. 15. The Internal Surface of the OsSpENOIDES.

A A, The temporal procefics. B B, The pterygoid
procefies, CC, The fpinous proceffes. D D, The
anterior clinoid procefles. E. The pofterior clinoid
procefs, F, The anterior procefs which joins the eth-
meid bone. G, The fella rreica for lodging the
ﬁ-l:ml:lnla pitvitaria. H, The foramen opticum.

» The foramen lacerum. L, The foramen rotun-
dom. N, The foramen
fpinale.

M, The foramen ovale.

Fic.16. The External Surfaceof the OsSpnexoinEs.

A A, The temporal procefles. BB, The ptery-
foid proceiles. € C, The fpinous procefles. D, The
procellus azygos. E, The fmall triangalar procelles
which grow from the body of the bone. FF, The
orifices of the fphenoidal finufes. G, The foramen
lacerum. H, The foramen rotandam. I, The fora-
men ovale. K, The foramen prerygoideum.

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

A, The nafal lamella. BB, The grooves berween
the nafal lamella and ofla (pongiofa foperiora. CC, The
offa fpongiofa fuperiora. D D, The fphenoidal cor-
nua. See Fig. Iz- E.

Fic. 18. The Internal View of the Os ETumo1pEs.

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

F1c. 19. The right Sruenoipar Corxv.
Fic. 20. The lefi SpuenoIpaAL CorrU,

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

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 muofeles of the neck.
D D, The two condyloid proceffes which articulate the
head with the fpine. E, The cunciform procefs.
F, The foramen magnum through which the f{pinal
marrow pafles. GG, The pofterior condyloid fora-
mina which tran{mit vcins into the lateral (inufes.
HH, The foramina lingualia for the paffage of the
nine pair of nerves.

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

A A, The two fides which aflift to form the lamb-
doid future. B, The point of the caneiform procefs,
where it joins the fphenoid bone. € 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 anachment of the proceiles of the
dura mater. F, The coorfe of the fuperior longitudi-
nal finufes. GG, The courfe of the two lateral fi-
nufes. H, The foramen magnam, I1I, The pofterior
condyleid foramina.

Prate XXL

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

A A, The offa parictalia. B, The fagital futore.
C, The os occipitis. D D, The lambdoid futore.
E, The fquamous part of the temporal bone. F, The
maltoid procefs. G, The meatns anditorius externus.
H, The os frontis. I, The osmalz. K, The os max-
illare fuperins. L, The maxilla inferior. M, The
teeth of both jaws. N, The feventh, or laft cervical
vertebra. O, The fpinous procefles. P, Their tranf-
verfs and obliqne procefles. Q, The twelfth or lait
dor{zl vertebra. R, The fifth, or laft lombar vertebra.
S, The fpinous proceiles. ‘T, Openings between the
vertebree for the paflage of the {pinal nerves. U, The
under end of the osfacrom., WV, The os coccygis.
W, The os ilium, X, The anterior {pinons procefles.
Y, The polterior fpinous procefles. Z, The ifchiatic

niche. a, The Eiight os ilium. b, The offa pubis.
¢, The wberolity of the left os ifchium. d, The fea-
ala. e, Its fpine. f, The os humeri. g, The ra-
ius, 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, Its head. q, The trochanter major. r, The
external condyle. s, The rotnla. t, The tibia, n, The
fibula. v, The malleolus externus. w, The aflraga-
lus. x, The os calcis. y, The os naviculare, =z, The
three offa cuneiformia. 1, The os cuboides. 3, The
five metatarfal bones. 3, The two bones of the great
toe. 4, The three bones of cach of the fmall toes.

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

A A A, The two tables of the fkull with the diplie.
B B, The orbitar plates of the frontal bone. C, The
crifta galli, with cribriform plate of the ethmeidal
boune on each fide of ir, throngh which the firlt pair
of nerves pafs. D, The coneiform procefs of the ac-
cipital bone. E, The cruciform ridge. F, The fo-
ramen magnum for the paflage 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 {quamofa of the os temporum. I, The
pars mammillaris. K, The pars petrofa. L, The
temporal procels of the fphenoid bone. M M, The
anterior clinvid procefles. N, The poflerior clinoid
procefs. O, The fella rurcica. P, The foramen op-
ticum, for the paflage of the optic nerve and ocular
artery of the left fide. @, The foramen lacerum, for
the third, fourth, fixth, and firlt of the fifth pair of
nerves and ocular vein. R, The foramen rotandum,
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 paifage
for the Jateral finus. W, The paflage of the eighth
pair of nerves. X, The paifage of the ninth pair.

F1c. 3. A View of the External Surfice of the Bale of
the Sgver.

A, The two dentes incifores of the right fide. B
The dens caninos. C, The two fmall molares. L, Th;
three large molares. E, The foramen ineilivam, whiclh
gives pallage to fmall blood-vefels and nerves, F, The

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

by the longitdinal and wantverfe palate futres. G,
The foramen palatinnm pefterins, for the palatine vel-
felsand nerves. H, The os maxillare fuperius of theright
fide. I, The os mala. K, The zygomatic procefs of the
temporal bone. L. The poltetior exwremity of the offa
:I'P-on%iof:. I, The polterior extremity of the vomer,
which forms the back-part of the feprum nafi. N, The
prerygoid procefsof the righe fide nl'P:h: {phenoid bone.
00, The foramina ovalia, PP, The foramina fpi-
nalia. %Q, The paffages of the internal carotid ar-
teries. R, A hole between the point of each pars pe-
trofa and cunciform procefsof the occipital bone, which
is filled up with a ligamentous fubftance in the recent
fubjet. S, The paflage of the left lateral finus. T,
The Euﬁ.criur condyloid foramen of the left Gde. U,
The foramen maltoideum. V, The foramen magnom.
W, The inferior orbitar fillare. X, The glenoid ca-
vity, for the articnlation 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
efs. b, The meatus aoditorius 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 foperior horizontal
ridge, which is oppofite to the crucial ridge where the
longitudinal finus divides to form the lateral finufes.
g g, The lambdoid fare. h, The left fquamous
uture. i, The parietal bone.

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

A, The upper part, which joins the os fronds. B,
The under ¢nd, which joins the cartilage of the nofe.
C, The inner edge, where they join each ether.

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

A A, Their cavity, which forms part of the arch of
the nole. B B, Their ridge or fpine, which projeds
a little to be fixed to the 1%1'{,-?111 of the feptum na-
riam.

Frc. 6. The external furface of the Os MAXILLARE
Surer1vs 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 palat. I, The rwo dentes incifores.
K, The dens caninus. L, The two [mall dentes mo-
lares. M, The three large dentes molares.

Fic. 7. The internal farface of the O3 MAXILLARE
Surerivs and Os PaLATI.

A, The nafal procefs. B B, Eminences for the con-
neétion of the os fpongiofam inferins. D, The under
end of thelachrymal groove. E, The antrum maxillare.
F, The nafal fpine, between which and B is the cavity
of the noftril. G, The palate-plate. H, The orbitar
part of the os palati. 1, The nafal plate. K, The
fiuture which unites the maxillary and palate bones.
L, The pterygoid procefs of the palate bones.

Fi1o. 8. The external furface of the right Os Uxcuis.
A, The orbitar part. B, The lachrymal part. €,
The ridge between them.
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Fic. g. The internal furface of the right Os Uncuis. Ofteology.

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

Fic. 1o. The external furface of the left Os MaLE.
A, The fuperior orbitar procefs. B, The inferior

orbitar procels. C, The malar procefs. D, The zy-

Eﬂma:'u: procefs. E, The orbitar plate. F, A pal-
ge for {mall veflels into or out of the erbit.

Fic. 11. The internal furface of the left Os Mar .

A, The fuperior orbitar procefs. B, The inferior
orbitar procefs. €, The malar procefs. D, The zy-
gomatic procels. E, The internal orbitar plate or pro-
cels,

Fic. 12. The external furface of the right Os Srox-
crosusm INFERIUS.

A, The anterior parr. B, The hook-like procelz
for covering part of the antram maxillare. C, A
fmall procefls which covers part of the under end of
the lachrymal groove. D, Theinferior edge turned 2
little outwards.

Fic. 13. The internal furface of the Os Sroxciosvm
InreERTUS.
A, The anterior extremity. B, The upper edge
which joins the fuperior maxillary and palare bones.

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

Frc. 15. The anterior and exrernal furface of the right
Oz Pavatr.

A, The orbitar procefs. B, An opening through
which the lateral nafal veflels and nerves pafs. C, The
nafal lamella. D, The peterypoid procels. E, The
polterior edge of the palate procefs for the connedtion
of the velum palati. ¥, The inner edge by which the
two ofla palati are connedted.

Fic. 16. The right fide of the Vomer.

A, The upper edpe which jeins the nafal lamella of
the ethmoid bone and the middle cartilage of the nofe.
B, The inferior edge, which is conneted to the fupe-
rior maxillary and palate bones. C, The fuperior and
polterior part which receives the proceflus azygos of
the fphenoid bone.

Fic. 17. The Maxicea 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-vellels. G, The terminaton of the left canal.
H, The two dentes incifores. [, The dens caninvs,
K, The two fmall molares. L, The three large mo-
lares.

Fic. 18, The different clafles of the TegTn.

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

4 T . 15,
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Ofteology. 15, 16, Unnfual appeavances in the thape and fize of
==v="the tecth.

Fis. 19. The external furface of the Os Hyotpes.
A, The body. BB, The cornsa. CC, The ap-
pendices.

Prate XXII.

Fic. 1. A Pofterlor View of the Sregnum and Cra-
vieLEs, with the ligament connefting the clavicles
to cach other.

a, The pofterior furface of the kernum. bb, The
broken cndg of the elavicles. cc cc, The tubercles
near the extremity of each clavicle. d, The ligament
connedting the clavicles,

Fic. 2. A Fore-view of the LerT Scarura, and of

a half of the CraviciLe, with their Ligaments.

a, The fpine of the fcapula. b, The acromion.
¢, The inferior angle. d, Inferior cofta. e, Cervix.
f, Glenoid cavity, covered with cantilage for the arms-
bone. gg, The capfular ligament of the joint
b, Cmmtg_pm:fs. i, Thebroken end of theclavicle.
k, Its extremity joined to the acromion. 1, A liga-
ment coming out lingle from the acromion to the co-
racoid procels. m, A ligament coming ont fingle from
the acromion, and dividing inte tweo, which are fixed
to the coracoid procels.

F1c. 3. The Jointof the Elbowofthe Lert Aru, with
the Ligaments. |
a, The os humeri. b, Its internal condyle. ¢ ¢, The
two prominent paris of its trochlea appearing throngh
the capfular ligament. d, The nlna. ¢, Tﬁt radins,
f, The part of the ligamen tincluding the head of the
radius. :

Fic. 4. The Bones of the Ricnt-Hane, with the
Parw in view.

a, The radins. ‘b, Thealna. ¢, The fcaphoid bone
of the carpus. d, The os lunare. ¢, The o5 cunci-
forme, f, The os piliforme. g, Trapezium, h, Tra-
pezoides. i, Capitatum. k, Unciforme. 1. The four
ummcarigal bones of the fingers. 1, The firlt phalanx.
n, The fecond phalanx. o, The third phalanx. p, The
metacarpal bone of the thumb. q, The firlt joine.
r, The fecond joinr,

Fic. 5. The Polterior View of the Bones of the Lert
Hanp.
The explication of Fig. 4. ferves for this figure ; the
fame letters pointing out the fame bones, though in 2
dificrent view,

¥1c. 6. The Upper Exmremity of the Tis1a, with the

Scemilunar Cartilages of the Joint of the Knee, and

fome Ligaments,

@, The {trong ligament which conneds the romla o
the tubercle of the tibia. bb, The parts of the cxire-
mity of the tibia, covered with cartilage, whicl appear
within the femiiunar cartilagpes. ec, The lemilanar
cartilages. o, The two parts of what is called the
crofs ligament.

Fic. 7. The Pollerior View of the Jointof the Rrgnt
KnEE.

2, The os femnoris cat. b, lis internal condyle.

c, Its exteraal cendyle. d, The back-part of the ubia.
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e, The fuperior extremity of the fibula,  f, The edge Ofeology.

of the internal femilunar cartilage. g, An oblique 1i-
gament. h, A larger perpendicular ligament. i, A
ligament conneéting the femur and fibala.

Fic. & The Anterior View of the Jointof the Ricuy
KxeE.

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 lipaments. g, The edges of the
two moveable femilunar cartifages. b, The tibia.
i, The ftrongligamentof the patella. k, The back part
of it where the fat has beeen diffected away. 1, The
cxternal depreflion. 1, The internal enc. n, The
cul tbia.

Fre. 9. A View of the inferior part of the Bones of
the Ricut Foor.

a, The great knob of the os caleis, b, A promi-
neice on its outide. ¢, The hollow for the tendons,
nerves, and blood-veflels,  d, The anterior extremity
of the os caleis. e, Part of the aftragalus. f, Its
head tovered with cartilage. g, The internal promi-
nence of the os navicolare. h, The os coboides.
i, The os cunciforme internom ; EK,—Medinm; 1,—
Externum. m, The meratarfal bones of ihe four lefs
fer toes.. n, The firlt—o, The fecond—p, The third
phalanx wof the four leller toes. g, The meratarfal
bones of the great toe. r, Iis firfl—s, Its fecond
joint. '
F1g. ro. The Inferior Surfaee of the two large Sesa-

moip Boxgs, atthe firlt Joint of the Great Toee.

Frc. 11. TheSuperior View of the Bonesof the Rronr
Foor.
a, by as in Fig. 9.. ¢, Thefuperior head of the aitra-
galus. d, &c. asin Fig. 9.

Frc. 12. The View ofthe Sovz of the Foor, with
its Ligaments.

2, The great knob of the os calcis. b, The hollow
for the tendens, nerves, and blood-velels. ¢, The
fheaths of the flexores pollicis and digitorom longi
opened. - d, The {trong cartilaginous ligament fuppeort-
ing the head of the li'ﬁ: alus, e, b, El'wc- ligainents
which unite into one, and are fixed to the metatarfal
bone of the great roe. f, A ligament from the knob
of the os calcis to the metatarfal bone of the littde toe.
g A ftrong triangular ligament, which fupports the
bones of the tarfus. i, The ligaments of the joints of
the five metararfal bones.

Frs. 13. 2, The hiead of the thigh bone of a child.
b, The ligamentam rorandum connecting it to the ace-
tabulum, ¢, The capfular ligament of the joint with
its arreries injefted. d, The numerons veflels of the'
mucilaginous gland injected.

Fis. 14 The Back-view of the Cartilages of the
Laryyx, with the Os Hyoipgs,

a, The pofterior garc of the bafe of the os hyoides,
bb, Its cornna, ¢, The appendix of the ripht fide
d, Aligamept fen: ont from the appendix of the lefy
fide, to the flyloid prozels of the temporal bope.
ey The unicn of the bale with (he left cornu, f, The
poiierdor fides of (g) the thyreid cartilage. h h, Tes
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Ofeology. [uperior cornna, i, s inferior cornua,  k, The cti- Fro. 15, The Superior Concave forface of the Sesa- Ofteology.
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Cuticula,

coid cartilage. 11, The afj'mmid cartilages. m, The
entry ino the lungs, named glottis. n, The epiglotis,
o o, The ﬁli;:r;kw cartilages of the trachea, p, lts li-
Eamentous part.
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moIp Bones at the firft foint of the Great Toe,

with their Ligameums,

a, Three felameid bones, b, The ligamrnmmfub-
ftance in which they are formed.

Or THE SOFT PARTS 18v GENERAL;:

Or tHE COMMON INTEGtIMENTS, WITH THEIR APPENDAGES ;
Anp oFr THE MUSCLES,

AN ATOMICAL writers ufually proceed to.a de-

feription of the mulcles after having finifhed the
olteology ; but we (hall deviare a lintle from the com-
mon ‘methed, with a view to defcribe every thin
clearly and diftinétly, and to avoid a tautology whi:ﬁ
would otherwile beunaveidable. All the parts of the bo-
dy are fo intimately connefted with each other, tharit
feems impoflible 1o convey a jult idea of any one of
them, without being in fome meafure obliged to fay
fomething of others; and on this account we wilh o
mention in this place the names and fitvation of the
principal vifcera of the body, that when mention is here-
after madeof any one of them in the courfe of the work,
the reader may at lealt know where they are placed.

After this little digteflion, the commeninteguments,
and after them the mufcies will be deferibed ; we then
propofe to enter into an cxamination of the feveral vii-
cera and their different fun&ions. In deferibing the
brain, occafion will be taken to {peak 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 uppermolt is formed by the bones of the cra-
niom, and inclofes the brain and cercbellum.

The fecond is compoled of the vertebrae of the back,
the flernum, and crue ribs, with the additional afliftance
of mufcles, membranes, and common integoments, 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 vertebree, the os facrum,
the offa innominata, and the falle ribs, to which we
may add the periton®um, 2nd a varicty of muicles.
This cavity inclofes the ftomach, inreftines, omentam
or cawl, liver, pancreas, fpleen, kidneys, urinary
bladder, and pares of generation.

Under the divifion of common integuments are ufi-
slly included the epidermis, or fearf-fkin, the reticu-
lum mucofum of Malpighi, the cutis or true fkin, and
the membrana adipofa.—The hair and nails, as well as
the fehaceons glands may be confidered as appendages
to the fkin.

Of the SKIN.

SeEcT. 1.
§ 1. Of the Scarr-fkin.
Tue epidermis, caticula, or fearf-fkin, is a fine,

tranfparent, and infenfible peilicle, deftitute of nerves
and blood-veilels, which invelts the body, and every-

where coversithe true fkin. - This fearfelkin, whick
feems 1o be very fimple, appears, when examined with
a microfvope, to be compoled of feveral laminge or fcales
which are inercafedby preflure, as we may obferveinthe
hands and feet, where it is frequently mueh thickened,
and becomes perfeétly callous. It feems to adhere to
the catis by 2 number of very minute filaments, baoc
may calily be feparated from it by heat, or by macera.
tion in warer. Some anatomical writers have {oppoled
that it is formed by a moifture cxhaled from the whole
furface of the body, which pradually kardens when it
comes into contadt with the air. Theywere Pﬂrhatw in-
duced o adopt this opinion, by ebieiving the {peedy 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 1o direét their
growth from their circemference only towards their
centre.  Buta demonfirative proof that the epidermis
is net 2 fluid hardened by means of the exterxal air, is
that the foews in utero is found to have this covering,
Lieuwenhoeck fuppofed its formation to be owing to
the expanfion of the extremitics of the excretory vel-
felswhich are found everywhere npon the furface of the
true fkin,  Ruylch auributed its origin to the nerveous
papille of the fkin; and Heilter thinks it probable,
that it may be owing bothto the papillee and the excre-
tory vellcls, The celebrated Morgagni, on the other

hand, contends *®, that it is nothing more rhan the far- *Adverfor,
face of the cutis, hardened and rendered infenfible-by Anat.re.

the liguor amnii in wtero, and by the preflure of the Avimad-
This is 2 fubjeit, however, on which we can ad- ™™ *

air.
vance nothing with certainty.

The curicle is pierced with an infinite number of
pores or little holes, which afford a paffage to the hairs,
fwear, and infenlible perfpiration, and likewife o
warm water, mercary, and whatever clfe is capable of
being taken in by the ablorbentsof the fkin. The lines
which we obferve on the epidermis belong ro the troe
fkin. The cuticle adjaits itfelf to them, but does not
form them.

§ 2. OF the Rete Mucofum.
Berweex the epidermis and cutis we meet with an

appearance to which Malpighi, who hrit deferibed Rete mu-
it, gave the name of rete mucofum, {uppofing it to be cofum,

of a membranous flruéture, and picrced with aninfinite
number of porcs ;- but the faét is, that ir feemsto be
nothing more than a mucons fubltance which may be
diffolved by maeccrating it in water, while the coricle
and cutis preferve their textore,
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The colour of the bedy is found to depend on the

teguments, colour of this rete mucolum ; for in negrocs it is ob-

&c.

76
Cutis.

77
The feha-
ECOus
glands.

ferved to be perfeétly black, whillt the true fkin is of
the ordinary colour.

The blifters which raife the fkinwhen burnt or feald-
ed, have been fuppoled by fome to be owing to a rare-
faction of this mucns; but they are more probably oc-
cafioned by an increafed adlion of the veilels of the part,

ether with an aflux and effufion of the thinner parts
of the blood.

§ 3. Of the Curis, or True Skin.

THE cutis is compolcd of fibres clofely compadted
together, as we may oblerve in leather, which is the
prepared [kin of animals. Thefe fibres form a thick net-
work, which everywhereadmits the filaments of nerves,
and an infinite number of blood-veflels and lymphatics.

The cutis, when the epidermis is taken off, is found
to have, throughout its whole furface, innumerable pa-
pillz, which appear like very minute granulations, and
feem to be calculated to reccive the impreflions of the
tonch, being the moit eafily obferved where the fenfe
of fecling is the molt delicate, as in the palms of the
hands and on the fingers.

Thefe papillze are fuppofed by many anatomical wri-
ters to be continuations of the pulpy fubftance of nerves,
whofe coats have terminated in the cellolar texwre
of the fkin. The great fenfibility of thefe papille evi-
dently proves them to be exceedingly nervous; but
furely the nervous fibrillae of the fkin are of themfielves
fcareely equal to the formation of thefe papill, and it
feems to be more probable that they are formed like
the reft of the cutis.

Thefe papille being deferibed, the ufes of the epi-
dermis and the reticolum muecofum will be more eafily
underftood ; the latter {erving to keep them conftantly
moift, while the former proteéts them from the exter-
nal air, and modifies their too grear fenfibility.

§ 4. Of the GLANDS of the Skin,

In different parts of the body we meet, within the
fubftance of the fkin, with certain glands or follicles,
which difcharge a fat and oily humour that ferves to
lubricate and foften the fkin,  'When the flnid they fe-
erete has aequired 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
[febaceons glands. They are found in the greateft num-
ber in the nofe, ear, nipple, axilla, groin, fcrotum,
vagina, and prepuce.

%cﬁdcs thefe febaceons glands, we read, inanatomi-
‘cal books, of others that are defcribed as fimall fpheri-
cal bodies placed in all parts of the fkin, in much great-
¢r abnndance than thofe joft now mentioned, and nam-
ed miliary, from their fuppofed refemblance to millet-
feed. Steno, who firlt deferibed thefe glands, and Mal-
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as having excretory dudls, that epen on the furface of
the cuticle, and diftil the fweat and matrer of infenii-
ble perfpiration; and yet, notwithftanding the pohtive
manner in which thefe pretended glands !’Iﬂ“ been
fpoken of, we arc now fufficiently convinced that
their exiftence is altogether imaginary.

§ 5. Of the InsexsisLE Perfpiration and SWEAT.

Tue matter of infenfible perfpiration, or in other
words, the fubtile vapenr that is continually exhaling
from the furface of the body, is not fecrered by any
particular glands, but feems o be derived wholly from
the cxrremities of the minute arterics that are every-
where difperfed through the fkin. Thele exhaling
vellels are eahly demonftrated in the dead fubjeét, by
throwing water into the arteries; for then fmall drops
exude from all parts of the fkin, and raife up the cu-
ticle, the pores of which are clofed by death; and in
the living fubjeét, a looking-glafs placed againft the
fiin, is foon obfcured by the vapour. Bidloo fancied
Le had difcovered dodts leading from the cutis to the
cuticle, and tranfimitting this fluid ; but in this he was
miftaken.

When the perfpiration is by any means increafed,
and feveral drops that were infenfible when feparate,
are united together and condenfed by the external air,
they form upon the fkin fmall, bur vifible, drops called
Sweat (x). This particalarly happens after much ex-
ercile, or whatever occalions an increafed determina-
tion of fluids to the furface of the body ; a greater quan-
tity of perfpirable martter being in fuch cafes carried
through the pailages that are deftined 1o convey it off.

It has been difpured, indeed, whether the infenfible
the fame excretion, differing only in degree s or whether
they are two diftinét excretions derived from different
fources.

perfpiration and {weat are to be confidered as one and Whe
E; thefe are
onecand the

In fupport of the latier epinion, it has been {:mﬂf_"

=5

Infenfible
peripira-
tion,

7

alledged, that the infenfible perfpiration is apreeable to cretions,

natare, and cfiential to health, whereas fivear may be
confidered as a fpecies of difeale. Bur this argunment
proves nothing; and it feems probable, thar both the
infenfible vapour and the fweat are exhaled in a fimi-
lar manner, though they differ in quantity, and proba-
bly in their qualities; the former being more limpid,
and feemingly lefsimpregnated with !'a'lts%hmrl::]auu :
atany rate we may confider thefkin as an emunéory
through which the redundant water, and fometimes the
other more faline parts of the blood, are carried off.
But the infenfible peripiration is nor confined to the
fKin only—a great part of what
throwing off in this way is from the lungs. The quan-
tity of finid exhaled from the human body by this in-
fenfible perfpiration is very confiderable. Sanétorins( o

an Jtalian phyfician, who indefatigably paffed a great

mﬂﬂr

(#) Lienwenhoeck ailerts that enc drop of fweat is formed by the conflux of fiftcen drops

vapoir.

of perfpirable

(o) The infenfible peripiration is fometimes diingnithed by the name of this phyfician, who was born fi

the territorics of Venice, and was afterwards a profeffor in the univerfity of
men: he took 1n, and the fenfible fecretions and difcharges, he was enabled o afcertain with rear ace
weight or quantity of infenfible perfpiration by means of a ftatical chair which he contrived for this

‘adua.  After eftimating the ali-

Uricy the
purpofe ;
ang

g

we are conftantly Their ufes.
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many years in a feries of Matical experiments, demon-
ftrated 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, amoums
nearly to §-8ths of the aliment we take in. So that if
in the warm climate of Italy a perfon ears and drinks
the quantity of ¢iEhl pounds in the courfe of a day,
five pounds of it will pafs off by infenfible perfpiration,
while three pounds enly will be evacnated by itool, u-
rine, faliva, &c. But in countries where the degree of
cold is greater than in lialy, the quantity of perfpired
matter is lefs ; in fome of the more northern climates,
it being found not to equal the difcharge by urine. It
is likewife obferved to vary according to the feafon of
the year, and according to the conilitation, age, fex,
d{.!’:aﬁ:a, diet, exercife, pafions, &c. of different peo-
ple.

From what has been faid on this fubje&, it will be
eafily cenceived, that this evacuation cannet be either
much increafed or diminithed in quantity without af-
fefting the health.

The perfpirable matter and the fiwear are in fome
meafure analogons to the urine, as appears from their
tafle and faline natare (r). And ic is worthy of ob-
fervation, that when cither of thefe {ecretions is in-
creafed in quantity, the other is diminifhed ; fo that
they who Fcrfpire the leaft, wfually pals the greatcit
quantity of urine, and vice verfa.

§ 6. Of the Na1vs.

Th‘if‘ih TrE nails are of a compad@ rexrare, bard and tran-
" fparent like horn.  Their origin is ftill a fubje& of dif-
pure. Malpighi fuppoled 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-veilels and nerves; both thele
opinions are now delervedly rejedted.

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

They appear to be compoled of differenc layers, of
unequal fize, applied one over the other. Each layer
feems to be formed of longitndinal fibres.

In each nail we may dlﬁhinguil'h three paris, viz. the
root, the I:o-u;w.i,\lr_l or middle, and the extremity. The
root is a foft, thin, and white fubftance, terminating in
the form of a crefcent; the epidermis adheres very
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ﬂ‘:‘;?ﬁ’i’ to this part ; the body of the nail is ?{'Uﬂdﬂ} I”“:'“: i
redder, and thicker, and the extremity is of flill preat- Intege= H
er firmnels. y }f - 'w
The nails increafe from their roots, and not from |
their upper extremity.
Their principal vic is to cover and defend the ends
of the fingers and toes from external injury.

§ 7. Of the Harn.

THE hairs, which from their being gencrally known T,.,,ahiir,
do not feem to require any definition, arife from di-
ftinét capfules or bulbs feated in the cellular membrane
under the fkin (o ). Some of thefe bulbs inclofe feve-
ral hairs. They may be obferved ac 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 nourilhment. Their bulbs, when viewed
with a microfcope, are found to be of various (hapes.
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 conlift of two membranes, berween which there is a
certain quantity of meifture. Within the bulb the
hair feparates into three or four fibrillee ; the bodies of
the hairs, which arc the parts without the fkin, vary in
foftnefs and colour according to the difference of cli-
mate, age, or temperament of body (r).

Their general uic in the body does not feem o be
abfolutely determined ; but hairs in particular parts, as
on the eye-brows and eye-lids, are deflined for pari-
cular ufes, which will be mentioned when thofe parts
are deferibed.

§ 8. Ofthe CELLvLAR MEMBRANE and FarT.

" - . 'J [ |
Tne cellular membrane is found to inveft the moft Cellular || |
minute fibres we are able to trace ; fo thar by modern membrag | |
phyfiolegifls, it is very properly confidered as the uni- I !

verlal conneéting medium of every part of the body.

It is compoled of an infinite nomber of minute cells
united together, and communicating with each other.
The two difeafes peculiar to this membrane are proofs f
of fuch a communication ; for in the emphyfema all its |
cells are filled with air, and in the anafarca they are |
univerfally diflended with water. Befides thefe proofs
of communication from difeale, a familiar inftance of i 1]
may be obferved amongit butchers, whe ufually pune-
ture this membrane, and by inflating it with air add
to the good appearance of [{:u':r meat.

The

and from his experiments, which were conduéted with great indultry and patience, ke was led ro determine what (
kinds of folid or liquid aliment increafed or diminifhed ir. ! _ .
he publithed at Venice in 1614, in the form of aphorifins, nnder the title of  Ars de jifdifma Statica.” Y

(r) Minute chryitals have been ebferved to fhoot upen the cloaths of men who werk in glals-houfes,  Halfer i

Eles. Phyf.

(@) Malpighi, and after him the celebrated Ruyfch, _ﬁli'-rr:i't_d_:hf: hairs to be continuations of nerves, being
of cpinion that they originated from the papillae of the ikml, whlr.:} th.:']f ::crn[jn_]crc.i as nervous ;- and a5 a
proof of what they advanced, they argued the pain we feel in plucking them ont: Lot later anziomifts i
{feem to have rejected this dodtrine, and confider the hairs as particular bodies, not arifing from the papilla (for |
in the paris where the papille abourd moft there are no hairs), but from bulbs or capfules, which are peculiar r

|

boratin

to them,

(=) 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, pobes, and axille ; aad the oiber, the fuiter hairs, which are to
be obferved almoft cvery where on the furface of the body.

From thefle experiments he formed a fyflem, which

COrreg-
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. The end of a muftle which adheres to ‘the molt Of the

if the The cclls of this membrane ferve as referveirs tothe ad o
e, oily part of tlie blood or Far, which feems to be depo- fixed part is nfually called the arigen, and that which Intcgu-

| L.:._""“'_&c'. fited in them, cither by ranfudation through the coars  adherestothe more moveable part, the infertion, of the mu._,tn“,_._.-' 2
oy cof the arteries, that ramify through thefe cells, or by mufcle. 1. :
at, particular vefiels, conrinued from the end of arteries. In every mufcle we mﬂg diftingnifh two km"?fs '?f
! Thefe cells are not of a glandular fruftare, as Malpighi  fibres; the one foft, of a red coloar, fenfible, and irri-
and ethers after him have fuppofed, The far is ab- table, called flefhy fibres; the other of a firmer tex-
i forbed and carried back into the fyftem by thelympha- wwre, of a white gliftening colowr, infenfible, without
! tics. The great wafte of it in many difcafes, partica-  irrirzbility or the power of centraéling, and named ten-
| larly in the confumption, is a fofficient proof that fuch  dinous fibres. They are occafionally intermixed ; but
| an ablorpiion takes place. the flefhy fibres generally prevail in thebelly ormiddle
| The folnefs and fize of the body are in a great mea-  part of a mufele, and the rendinous ones inthe extremi-
fure proportioned to the quamir:,r of fap contained inthe ties.  If thefe tendinons fibres are formed intoe 4 vound
cells of this membrane. flender chord, they form what is called the texdon of

In rhe living body it feems to be a fluid oil, which the mufele; on the other hand, if they are fpread into

concretes after death.  In graminivorous animals, it is 4 broad flat furface, the extremity of the mufele isftyled
i found 1o be of a firmer confiftence than in man, apenearafis.

The fit iz not confined ro the fkin alone, being met The tendons of many mafeles, efpecially when they
with every where in the interftices of muafcles, in the are long and expofed to preflure or friction in the
omenmum, about the Kidneys, at the bafis of the heart, grooves formed for them in the bones, are furrounded
it the orbire, &e. y a tendinous fheath urf?'sin, in which we fomctimes

The chief afes of the fat {eems to be ro afford moi- find a finall mucous fac or bar/fa mucefa, which obviates
fure to all the paris with which it is connefted ; to  any inconvenience from frition. Sometimes we find
faeilitate the ation of the mulfcles ; and toadd 1o the whole mufcles, and even feveral mufeles, covered by a
beanty of the body, by making it every where fmooth fafciz of the fame kind, thar affords origin to many of
and equal. their fibres, dipping down between them, a:hui!}g ta

! s Masorn the ridges of bones, and thus preventing them from
i g SEpt: .10/ 10s Mesoxz s, fwelling too much when in adtion. "Fhe moft remark-

Ta e mafcles are the organs of motion. The parts  able inftance of uch a covering is the fafeia lata of the
that are ufually included under this name confift of di- thigh.
ftiné portions of fleth, fafceptible of contraftion and Each muficle is inclofed by a thin covering of cellular
telaxation ; the motions of which, in a nawral and membrane, which has been fometimes improperly con-
healthy ftate, are fubje to the will, and for this rea- fidered as pecaliar to the mufcles, and deferibed under
fon they are called volemvary mufcles, But befides the name of propria membrana mfenlofa. This cellu-
thefe, there are other parts of the body that owe their  Tar covering dips down into the fubftanee of the muf-
power of contraction ro their mufcular fibres ; thus the  cle, conneéling and firrounding the moft minute fibres
heart is of a mufeular texture, forming what is called we are able to demonftrate, and affording a fuppert
& Folfow mulcle; and the wrinary bladder, ftomach, their veilels and nerves.
inteftines, &ec. asre enzbled to aft upon rtheir conrenes, Licuwhenhoeck fancied he had difcovered, by means
merely becaule they are provided with mufcular fibres.  of his microfcope, the ultimate divifion of a mufele,
Tliefe ere called invofuntary mulcles, becaufe their mo-  and that he canld point out the fimple fibre, which ap-

| tions are not dependent on the will. The mufcles of peared to him to be an hundred times lefs than a hair ;
refpiration, being in fome mealure influenced by the bur he was afierwards convinced how much he was
| will, are faid to have a wived motion. miftaken on this fubje@, and candidly acknowledged,

The names by which the voluntary mufcles are di- thar what he had taken for a fimple fibre was in fall a
flingaithed, are founded on their fize, figure, fitwation, bundle of fibres.
ufe, or the arrangement of their fibres, or their origin =~ Tt is cafy to obferve feveral of thefe fafeiculi or bun-
and infertion. But befides thefe particular diftin&ions, dles in a picce of beef, in which, from the coarfenefs

i there are certain general ones that require ro be noti-  of its texmre, they are very evident.

|. ced. © Thus, if the fibres of a mufele are placed paral- The red colonr which fo particolarly diflinguithes
i lel to each other in a firaight direétion, they form  the mufcular or flefhy parts of animals, is owing to an
, what is ftyled a redfilinear mufele ; if the fibres crofs infinite number of blood-veffels that are difperfed
4] and interfe@ each other, they conftitute a compownd through their fubftance. When we macerate the fi-
1 mufele ; a radiated one, if the fibres are difpofed in  bres of a mufele in water, it becomes of a white co-
the manner of rays; or a penniform mufcle, if, like lour like all other parts of the body divefted of their

| the plome of a pen, they are placed obliquely with re- hbloed. The blood-veflels are aecompanicd by nerves
fpeét to the tendon. and they are both diftributed in fuch abendance “";
i Mufeles that aét in oppofition to each other, are thefe parts, that in endeavouring to trace the courfe
| called awragenifiz ; thus every extenfor or mofele. has  of the blood-veflels in a mufcle, it would appeer to be
' a flexor for its antaponilt, and wice serfa. Mufcles that  formed altopether by their ramifications ; and in an at-

i concar in the fame action are (tyled congemeres, tempt to follow the branches of its nerves, they weuld

The mafcles being attached to the bones, the latter
may be confidered as levers that are moved in different
diredions by the comration of thofe organs.

be found to be equal in proportion,
If a mufele is pricked or irritated, it immediately
contradts. This is called its irritable principle ; and
this

=
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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 mufeles to con-
traét when ftimulated, independent of the will, is fup-

to be inherent in them ; and is therefore named
wis infita. This property is not 1o be confounded with
elalticity, which the membranes and other parts of the
body poilels in a greater or lefs degree in common with
the mufeles; nor with fenfibility, tgnr the heart, though
the molt irritable, feems to be the leaft fenfible of any
of the muleular parts of the body.

After a mufealar fibre has contraled, it foon returns
to a (tate of relaxation, till it is excited afrefh, and
then it contraéls and relaxes again. We may likewife
produce fuch a contraftion, by irritating the nerve
leading to a mulcle, although the nerve iLé‘]f is not af-
fected.

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

In the volanwary mulcles thele efieéts of contraétion
and relaxation of the fleihy fibres are produced in obe-
dience to the will, by what may be called the wis wer-
vofa, a property that is not to be confounded with the
vis'infita. As the exillence of a vis fnfita diffcren: from
a vis merpea, was the doftrine waughe by Doétor Hal-
ler in bis Elewe. Phyf. but is at prefent called in que-
ftion by feveral, particularly Doétor Monro, we think
it necellary to give a few objeftions, as ftated in his
Obfervations on the Nervous Syftem :

¢ The.chief cxperiment (lays the Do&or) which
feems to have led Dr Haller to this opinion, isthe well-
known one, that the heart and othier muleles, alter be-
ing detached from the brain, continue 1o aé fponga-
neoufly, or'by ftimnli may be roufed into adtion for a
confiderable length of time ; and when it cannot be al-
ledped, fays Dr Haller, that the nervoas fluid is by
the mind, or otherwife, impelled into the mufcle.

e That in this inftance, we cannot comprehend h}r
what power the nervoes fluid or energy can be put in
motion, mult perhaps be granted : Bur has Dr Haller

iven a better explanation of the manner in which his
E;ppui'ﬂ'l viz infita becomes afiive ?

¢t IF i be as difficult to point out the caufe of the
aftion of the vis infita as that of the adtion of the vis
nervea, the admiffion of that new power, inflead of re-
lieving, would add to our perplexity.

¢ We thoald then have admitted, that two caufes of
a different nature were capable of producing cxadtly
the {ame effedt ; which is not in general agrecable to
the laws of naturc.

¢ We fhonld find other confequences arife from firch
an hypothefis, which tend to weaken the credibilicy of
it. For inftance, if in a found animal the vis nervea
alone produces the contraftion of thie mofeles, we will
afle what parpelz the vis infita ferves ! If both operate,
are we to fuppofe that the vis nervea, impelled by the
mind or living principle, gives the order, which the
vis infita éxecnres, and that the nerves are the inter-
nantii ; and fo admir two wile agents employed in
every the moft fimple aftion ! Butinftead of fpecula-
tinz farther, let uslearn the effeét of experiments, and
endeavour from thefe to draw plain conclafions.

I'I'l
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¢ y, When I poured a folmion of opium in water Ofthe &
under the fkin of the leg of a frog, the mufeles, wihe Mulcles-
furface of whichit was applicd, were very foon deprived
of the power of contraftion. In like manner, when I
poured this folution 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, | opened the thorax of a livieg frog ; and then
tied or cut irs aorca, fo as to pot 2 ftop to the circulation
of its blood.

¢ 1 then opened the vena cava, and poured the folu-
tion of opinm into the heart; and fnung:] not only that
this organ was inflantly deprived of its powers of ac-
tion, but that in a few minutes the moft diftant mui-
cles of the limbs were exiremely weakened.  Yet this
weaknefs was not owing to the want of circulation, for
the Irog could jomp about for more than an heur aficr
the heart was cut out.

¢ In the firlt of thefe two experiments; we obiferved
the fuppofed vis infita deftroyed by the opinm ; in the
latter, the vis nervea; for itis evident that the limbe
were affefted by the fympathy of the brain, and of
;l]n: nervous fyftem in general, with the nerves of the

CArt.

¢ 2. When the nerve of any mufeleis firlt divid-
ed by a ranfverfe fedlion, and then burnt with a
hor iron, or punétured with a needle, the mufcle in
which it rerminates contraéts violently, exaltly in the
fame manner as when the irritation is applied 1o the
fibres of the mufele. Buot when the hot iren, or
ncedle, is confined 1o the nerve, Dr Haller himfelf
malt have admiied; rhat the vis nervea, and nen the
vis infita, was excived. - Bot here I would afk two que-
{tions.

o Firflt, Whether we do not as. well underftand how .
the vis nervea is excited when irrization is applied to i
the mufele as when it is applied to the tri.!l':fl: of the Il

|

nerve, the impelling power of the mind feeming 1o be
equally wanting in both cafes !

¢ Secondly, If it appears thar irritation applied 1o
the trunk of a nerve excites the vis nervea, why (houid
we doubt thatit can t:1u.flllg well excite it when ap-
plied to the fmall and very fenfible branches and ter-
minations of the nerve in the mufcle ?

¢ Az, therefore, it appears that the fuppofed vis
infita is deftroyed or excited by the fame mcans 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 extinguithed, thae the h
animal cannot aft with the diftant mufcles of the |
limb ; and thar thele afterward grow very torpid, or
lofe much of their fuppofed visinfita ; it feems clearly
to follow, that there is no jult ground for fuppoling
that any other principle produces the contraion of a
nmufcle."” |'.

The ois nervefa, or operation of the mind, if we
may {6 call it, by which a mulcle is bronght into.con- [
trafiom, is not inherent in the mufele like thevis in- g
fite ; ncitheris it perpetnal, like this later property.
‘After long continued or vielent exercile, for cxample,

the r
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the voluntary muofcles become painful, and :tlcngﬂh
other

capable of further adiion ; whereas the heart an

= involuntary mulcles, the motions of which depend fole-

ly on the ois infita, continne through life in a conftant
ftate of aétion, without any inconvenience or wafle of
this inherent principle.

The action of the vis nervofa on the voluntary muf-
cles, mnl‘h[urgﬁ what is called sufendar sotior ; a fub-
ject that has given rife to a varicty of hypothefes, many
of them ingenious, but none of them fatisfactory.

Borelli and fome others have undertaken to explain
the caufe of contraction, by fuppofing thar every muf-
cular fbre forms as it were achain ufg very minute blad-
ders, while the nerves which are diftributed through
the mufcle, bring with them a fupply of animal {pirits,
which at our will fill thefe bladders, and by increafin
their diameter in width, thorten them, and of courle
the whole fibre.

Borelli fuppofes thele 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
inte fome of the lymphatic veffels. The late ingenious
Mr Elliot undertook to account for the phenomena of
mufcular motion on principles very different from thofe
jult now mentioned. He fuppofed that a dephlogilti-
cated ftate of the blood is requifite for mufcular action,

Part I1,

and that a communication of phlogiften te the Llosd OF the

is a neceflary effect of fuch action. L, S
We know that the mufcular fibre is Mortened, and 720 % —°°

that the mufcle itfelf fwells when in action ; but how

thefe phenomena are produced, we are unable to de-

termine. We likewife know that the nerves are eflen-

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 etfeét; a proof

this, that a regular fupply of bloed is alfo l:?ll‘-ﬂl}' ne-

cellary 1o mufcalar motion. The caufe o pally is

ufually not to be fought for in the mufcle affeéted, but

in the nerve leading to that mufcle, or in that part of

the brain of f{pinal 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 fubjeft into the form of a table ; in which
the name, origin, inferton, and principal ufe of cach
mufecle, will be found defcribed in few words, and oc-
cafionally its etymology when it is of Greek derivarion
or difficalt to be underitood.

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 cyes, intcrnal ear, inteftinum re@om,

and the male and female orguns of gencration, being deferibed in other parts of the work, The reader will be pleafed te
obiferve likewife, that although all the muleles (a few cnly excepted) are in pairs, mention is here made only of the muftles

of one fide.]
MuvuscrEs fimated Nawme.
under the integu-
ments of the cra-

Origin.

Infertion. Ufe.

niom - - - I. Occipito frontalis. From the tranfverfe Into the fkin of the To pull the fkin of
ridge of theosoe-  eye-brows. the head back-
cipitis. wards, and to raife
the eye-brows and
fkin of the fore-
head. .
2. Corrugator fuper- From above the join- Into the inner part To draw the eye-
cilii. ing of the os fron- of the occipito-  brows rowards each
tis, 08 nafi, and cs  frontalis. other, and to wrin-
maxillare. kle the forehead.
—of rthe -
eye-lids - - 1. Orbicularis palpe- Fromaround theedge Into the nafal pro- To fhut the eye.
braram. of the orbit. cels of the os
maxillare,
2. Levator palpebrae From the bottom of Inte the cartilage of To open the cye.
{aperioris. the orbit, near the  the upper eye-lid.
of the optic foramen. ;
external ear - 1. Attolens auri- From the tendon of Into the upper part To raife the ear
culam. the occipito fron-  of the car, ;

talis near the oz

temporis.

(2

- Anterior auricul®. From near the back Into an eminence be- To raife this eImi-
partof the zygoma.

hind the helix, nence, and to pull
it forwards.

3. Re-
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Of the Namee. Origin. Tufertion. Life. Of the
Muleles. 3. Retrahentes (s) au- From the outer and Into the convex part To fireich the con- Mulftles.
riculaz. back part of the of the concha. cha, and pull the
root of the mafleid ear backwards.
procels,

Muscres of the car-
tilages of the car

o 'Lhﬁ nﬂfl:}

of the
mouth and lips, -

1. Tragicus.

2. Ami-tragicus.

3. Tranfverfus-auri-
cule,

4. Helicis major,

§. Helicis minor.

1. Compreflor (1)

naris,

1. Levator labii fupe-
rioris, aleeque nafi.

2, Levator anguli oris,

3. Zygomaricus ma-
jor.

4. Zygomaticus mi-
1or.

5. Buccinater.

6. Depreffor labii fiz-
perioris, - alaque
113kl

From the outer and
middle pare of the
concha, near the
ﬂ'ﬂ.gllﬁ.

From the root of the
inner part of the
helix.

From the npper pirt
of the concha.

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

From the lower and
fore part of the he-
lix.

From the onter part
of the root of the
ala nafr.

From the outer part
of the orbitar pro-
cels of the o3 max-
illarc, and from the
nafal * procefs of
that bene, where
it joins the os iron-
tis-

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

From' the o male
near the zygoma-
tic fature.

Immediately above
the origin of the
ZYE. major. g

From the alveoll of
the dentes molares
in the upper and
lower jaws.

From the os maxill.
fuper. immediarely
above the pums of
the denresincifores.

Into the upper
of the tragus.

part

Into the upper part
of the anti-tragns,

Inte the inner part
of the helix.

Into the eartilage of
the helix, a litle
above the tragus.

Into the helix, mear
the fiflire in its
cartilage.

Into the wnafal pro-
cels of the os max-
illare, and anterior
extremity of the os
nali.

Into the upper lip and
ala of the nofe,

Into the orbicularis
oris at the angle of
the mouth,

Into the angle of the
mouth.

Into the angle of the
maoutl,

Into the angle of the

moath.

Into the root of the
sla nafi and upper
iip,

4U

To deprefs the con-
cha, and poll the
point of the tragus
a little omvwards.

To dilate the momth
of the concha.

Tao firetch the concha
and feapha;, and
likewile to pall the
parts it is conneli-
ed with wowards
each other.

To deprefs the upper
part of the helix.

To contract the Ak
fure.

Toftraighten the nof-
trils, and likewile
to corrugate the
fkin of the nofe.

To draw the upper lip
and fkin of the nefe
npwards and out-
wards,

To raifc the corner of
the mouth

To raife the angle of

the mouth, and
make the check
praminent, as in
langhing.

To raifle the angle of
the mouth oblique-
trlf ‘I.I'.II“'.?.‘.'(_]F.

Toconiradt the mouth
and draw the angle
of it ourwards and
backwards,

To draw the ala nali
and apper lip down-
wards:

7. Deprefior

{s) Thelc are three finall flender mufeles.  The inferior one is

(1)} The nofs is affcited by fibres of the oceipito fromalis, and
the compreflores, is the pnly une that is proper to it.

by feveral muleles of

¥
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Mulcles.
B

QTis,

Ovigin,

chin from the low-
credge of the max-
illa inferior.

|! 8. Deprefior labii in- From the lower and

ferioris.

Tioris.

1o. Orbicularis
ris (u).
Muscres of the low-

erjaw, - - T. Temporalis.

2. Maileter (w).

3. Prerygoidcas in-

ternis.

Ternus.

— fit0ated &t
the fore part of the
neck., - -

1. Latifimuscolli(y). From

anterior  part
the maxilla infe-
Tior.

. 9. Levator labii infe- From near the gums

of the incifores and
canminusef themax-
illa inferior.

From part of the os

bregmatis and os
frontis; fquamons
part of the es tem=
poris; back part of
the os mala, and
the temporal pre-
cels of the os fphe-
noides (v)

From the malar pro-

cels of the os max-
illare, and the low-
er edges of the os
male, and of the
zygomatic procels
of the os temporis.

From theinner furface

of the outerwing of
the prerygroid -
r:cE-sE-;" lhEﬂS fiﬁ:’-
noides, and from
the procels of the
os palati that helps
to form the prery-
goid folia

il 4 Prerygoidens ex- From the external ala

of the prerygoid
procels, alimall part
of the adjacent os
maxillare, and a
ridge in the tem-
poral procefs of the
os [phenoides.

the
membianccovering

AN TV 0N MY X

Infertion.

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

month.

Into the under lip.

fkin of the chin,

cels of the lower
jaw.

Into the bafis of the

coronoid  procefs,
and that part of the
jaw which fupports
that and the con-
dyluid procefs.

Inio the lower jawen

its inner fide and
near its angle.

Into the fore part of

the condyloid pro-
cels of the lower
jaw, and likewife
of the caplular li-
gament.

ccilular Into the fide of the

chin and intego-

Part 1L

Ufe.

of the mouth dowii=
wards.

To draw the under

lip downwards and
fomewhat ontwards

Intotheunder lip and To raife the under

lipand fkin of the
chin.

To thut the mouath by

conftraining thelips.

Into the coronoid pro- 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 acthe fame time
to prevent the liga-
ment of the joint
f:;lom being pinch-
€l

To draw the cheeks

and fkin of the face

other mufcles that move the lips,

{x} This happens when the mufcle aéts fingiy. : .
(¥) This broad and thin mufcular expaniion, which is firoared immediately

‘gu} This mufcle is, in a prear meafure, if not whelly, formed by the buccinator, zygomatici, depreffores,
an Its fibres furround the month like a ring.

" {v) Some of its fibres likewife have their origin from a ftrong falcia [EJEE covers the mufcle and adhberes o
the bone roand the whole circomference of its origin,  When we remove this covering, we find the muofcle of
a femicircular (hape with its fibres, converging and forming a firony middle tenden. i

(w) So called from its ufe in chewing, its derivation being from pamisaspas, wwandwcs, * o cat.”’

When both act, the jaw i3 brousht horizontally forwards,
under the common integaments,

is by Winflow named mufewius cutanes, Galen gave it the name of elarveps pyadie (Plabyfiva-nyoides); the
crymolopy of which is from saazuruer, diletatio, and pes, mufculss, and sdee, forma.

Of the

Mufcles,
To draw the corner vmapres .




Part 1I.

Of the
Mulcles,
e

Neme,

2. Maftcidens (z).

MuscrEs fitnated be-
tween the wupk

Crigin,
the pectoral, del-
toid, and trapezins
muleles.

e LA ST 0N M R

,r.r.:f:rffﬁn .

mentsef thecheek.

Uye.
downwards;
when the mouth is
fhur, todrawall that
part of the fkin to
which iriz connedt-
cd below the lower
jaw upwards.

From the upper part Into the maftoid pro- To move the head to

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

and the os hyoides. 7.Omo-hysidens (a). From the upper cofta

2. Sterno-hyoideus.

3. Hyo-thyroideus.

4. Sterno-thyroidens, From between

5+ Crice-thyroideus.

firnated be-
tween the os hiyoi-
des and lower jaw, I. Diagrafticus(»).

of the feapula near
its niche; from part
of aligament that
extends =crofs this
niche, and fome-
times l;y a few fi-
bres, from the co-
riacoid procefs.

cels, and as far
back a5 the lamb-
doidal future,

one fide, or when
both mufclesaét, wo
bend it forwards.

Into the bafis of the To draw the os hyoi-

os hyoides.

des inanoblique di-
rection downwards.

From the cartilage of Into the bafis of the To draw the os hyoi-

the firlt rib, the in-
anier and upper pare
of the fternum, and
a fmall part of the
clavicle.

From part of the ba-
fis and horn of the
os hyoides.

the
cartilages of the 11t
and 2d ribs ar the
upper and inner
part of the ffernum,

From the
part and fide of the
cricoid carrilage.

From a fofla at che
root of rhe maftoid
procels, and like-
wife from the os
hiyoides.

os hyoides.

des downwards.

Into a rough oblique To raife the thyroid

line at the fide of
the thyroid carti-
lage.
Immediatel
the hyo-thyroidens.

and inferior horn of
the thyroid' carii-
lage.

cartilage,or deprels
the os hyoides

under Teo pull the thyroid

cartilige  down-

wards.

anterior Into the lower part To pull the cricoid

cartilape 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 hiyoi-

fiyloid procefs.

part of the os hy-
oldes near its bale,

4U 2

des ahliq_uci],r up-
wards.
3. Mylo-

z) This, on account of its two origins, is by Albinus deferibed as rwo diltin@ mufcles, which he names

ferno-maftoidens and cleido-maloidens.

(a4) This mufcle does not slways arife from the ceracoid precels, it feems to have been improperly named
corago-hysides by Douglas and Albinus.  Winfiow calls it eave-Ayoidens, on account of iis general erigin from

the feapula,

(2) From Je and gessp (bivemter), becaule it haz two flefhy bellies with a middle tendon. This tendon

pafles through the ftylo-hyoideus.

(e) Infome fubjedts we meet with another mufele, which from its having nearly the fame origin, inferiicn,
and ule as this, has been named Pyfo-hyoidens after.
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£ Mufeles:
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Muscres firoaced a-

bout the i'au{:ns,

Az, Nyt AN T O ®,

Name,
2. Mylo-hyoideus
(v).

Oripki,

the lower jaw, be-
tween the laft dens
molaris and the
chin.

Inferticn.

o3 hiyoides.

Part II.

Uf.

From the infide - of Into the balis of the To move the oz hyoi-

' . 1
des to cither fide,
forwards or up-
svards.

4. () Geno-hyoide- From the infide of the Into the bafe of the To move the os hy-

LS. chimn.

5. Genilo-gloflus.
clin.

6. Hyo-gloffus (r).
and appendix of the
os hyoiudes.

7. Lingualis. Laterally from  the

root of the tongue.

From the {iyloid pro-

cels, and lomerimes

alfo from a liga-

ment that extends

from thence to the

angle of the lower
: jaw.

¢. Stylo-pharynracus. From the bafis of the
ftyloid procefs.

$. Stylo-gloflus.

1. Circomflexos-pa- From mear the bony Ing the

Tadi. part of the Eufia-
chian be, and
from the fpinous

procefs of the os
fphenoides.

From the membra-
nous part of rthe
Euftachian = mbe,
and the extremity
of the os petrofum,

11. Levator palati.

1. Palato-pharyn- :

pus. anterior part of the
cartilaginous extre-
mity of the Eufta-
chiantube (n) ; the
rendinons  expan-
fion of the circum-
flexus palati; and
the velum pendu-
lom palati near the
balis and back parc
of the wyula.

o3 hyoides.

oidez,

rally.

the rongue,

tongue from the
root [o 1iear its tip.

pharynx and pofte-
rior part of the thy-
roid cartilage.

l.‘sigl_'l: of the ospalati

and the velum pen-

dulom palati (¢ ).

dulum palati,

polterior part of the
thyroid cartilage.

pides forwards or
1:5-\‘,‘:1!‘1‘.5.

From the infideof the Into the tongae and Tomove the tongue
balis of the os hy-

in various direc-
(ions,

From the horn, bafis, Into the tongue late- To draw the tongue

downwards and in-
wards,

Into the extremity of To fliorten the tongue

and draw it back-
wards,

Into the fide of the To move the tonpue

backwards a2nd’ 1o
ene hde.

Into the fide of the To raife the thyroid

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

femilunar To dilate and draw

the velum obliquely
downwards.

Into the velom pen- To poll the velum

backwards,

From the lower and Into the wpper and To raife the pharynx

and thyroid carti-
lage, or 1o pull the
velum  and  uvula
backwards and
downwards.,

2. Conftriftor

) So named from its arifing near the dentes molares (uerer), and its being inferted into the os hyoides.
E) From seveer, senturm, the ¢ chin.”
¥} From wsjas, cornw, and yrueea, lingua, ©the tongoe.”
() This muicle in its comle forms 2 round rendon, which, 11"!:1_' crofling over a kind of hook formed by the
inner plate of the perygoid procefs of the fphenoid bone, expands into a tendinons membrane.
(u) The few fibres that arife from the Euftachian whe are deferibed as a diftin@ mufcle by Albinus, sndes
the name of fulpingo pharyugens. They ferve to dilate the mouth of the tube,

Of ehe -

Niulcles:
Sl




Part II, mandy- & E O N

Of the. Name, Grigin, ten L.

Mulcles, 2. Eonfiriftor ifthmi From near the bafis Into the veluin pen- To the iengue
faucinm, of the wnpee late- dolum palad, near 20 draw the velam

rally. the balis and fore  towesds it (1).

part of the ©

3. Azygos nvulze, From the end:of the Into the extren " To thorsen the nvull,
future thur onites  rthe uvala, and bring ic fore
the offa palati wards aied pwards.

Mvuzcres at the back
partof the pharynx r.Conflritor pharyn- From the cunciform Into the middle of Tomove the pharynx

gis fuperior, procels of the oc-  the pharynx. npwirds and  for-
cipital bone; the wards, and to.com-
prerygoid  procels prefs s apper '

uf the os fphenoi-
des, and from each
Jaw mear; the laft
dens molares ().
' 2. Conflsictor pharyn- From the horn and Into the middle. of To draw the os hyoi-
215 medius {L ). appendiz of the os  the proceflos cunei-  des and pharynx
]]}'u]«id, and from formis of the occi- “i::""'“d‘-"r and 1o
the ligament that pitel bone, about cowprefsthelater.
unites it with the its middie and be-

thyroid cartilage. fore the preat fo-
ramen.
3.Conftritor pharyn- From the cricoid and Into the middle of To comprefs part of
gis inferior (M), thyroid cartilages. the pharynx. the pharynx.
— e li00IL Tl
glotis - - - 1. Crico-arytznoide- From the fide of the Into the bafis of the To open the glouis.
us lareralis. cricoid carilape. aryrzenoid  cdrd-

I'j.:_{r: lateraily.
2. Crico-arytsznoide- From the ericoid car- Into the balis of the To open the glotis.

us polticns. tilage pofteriorly. arytanoid cartilage
pofteriorly.
3. Arvienoidens ob- From the bafis of one Nearthe extremity of To draw the paris it
liquis. of the aryrzneid the other aryie- s conneéted with
cartilages. noid cartilage. towards cach ather.
4. Aryrenoidens From one of the ary- Iato the other arytze- To thut the glotis.
tranfverlus, tenoid cartilages  noid cartilage late- s
Taterally. rally.
: 5. Thyrco-arytenci- From the pofterior Into the arytanoid To draw the aryrze-
deus. and under part of  cartilage. noid cartilage for-
the thyroid cart- wards.
lage.
6. Aryizno-epiglot- From the upper part Into the fide of the To move the epiglot-
tidens. of the aryrenoid  epiglouis. Lis ontwards.

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 E N.)
Mufcles

—

" {1) This mufcle, and the palato-pharyngaeus, likewile ferve to clole the paffage iuto the fauces, and o
cz rry the food into the pharynx. Iy
(%) The three orders of fibres bere mentioned, with  few others derived from the tongue, have given occa-
fion to Douglas to deferibe them as four diftinét muicles, under the names of cephalo-pharyugaus, mylo-pharys«
@ity plery-pharyngers and gloffa-pharyngzur. }

& 1.::} Douglas makes linvo mulcles of this, the hye-pharyngens and fyndefme-pharyngzus.

m) The crico-pharyngzus and thyro-pharyngans ut})u:_!glus. ) a0

5} When either this or the preceding mulcle aéts with its fellow;, the epiglouis is drawn dire@ly down.
wards upon the glotts.

Of the
Mlificles.
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MuserEgs at the fore
part of the neck,
clofe to the verte-
e = = = =

Name, Origin.
tremities . of the
traniverfe procefles
of the five lower-
molt cervical ver-
tebrae.
2. Redlus capitis in- From the
fernus miner,

ternus major.

anterior

and upper part of

the firlt cervical
vertebra,

3. Redflus capitis la- From the anterior
teralis, and upper part of
the tranfverfe pro-
cels of the firlt cer-
vical vertebra.

Within the thorax,
laterally from the
bodies of the three
uppermoft  dorfal
vertehrz ; fromthe
bafis and fore part
of the rtranfverfe
proce{les of the firlt
and lecond dorfal
vertebrze, and of
the laft cervical ver-
tebra ; and laitly,
from the anterior
extremities of the
wranf{verfe procefles
of the 6ch, sth, 4th,
and 3d cervical ver-
tebra.

4. Longus colli.

et the fore
part of the abdo-
men - - - -
of the eight infe-
ot ribs, near their

cartilages.

2. Obliquus internus. From the fpinous pro-
cels of the three
lowermolt lumbar

Inta

Infertion.

1. Refus capitis in- From the anterior ex- Into the fore part of To

the cuneiform pro-
cels of the os ocei-
pitis.

Mear the bafis of the

condyloid procefs
of the os occipitis.

the os occipi-
tis, oppofite to the
ftylo-maftoid fora-
men.

riotly.

offa pubis (g ), and
fpine of the ilium
(r).

all the falfe ribs,
linca alba (s), and

Part 11
of the
Mufcles.
‘_U-_*
Ufe.
bend the head
forwards.

To affift the laft de-

feribed mufele.

To move the head o

one fide.

Into the fecond cer- To pull the neck te
vical vertebra ante-

one fide (o).

“1. Obliquus externus, From the lower edges Tutothelineaalba(r), To comprefs and fu}-

port the vifcera, af-
fit in evacoating
the fecesandurine,
draw down the ribs,
and bend the trunk
forwards, or ob-
liguely to one fide.

Into the cartilages of To affift the obliquus

cXternus.

o) When both mufcles alt, the neck is drawn dire&ly forwards.

E"] The linea alba is that tendinous expanfion which reaches from the cartilago enfiformis to the os pubis.
It 1s formed by the interlacement of the tendinons fibres of the oblique and tranfverfe mufeles, and on this ac-
coane {ome anatomiits have confidered thefe as rhree digallric mufcles.

(o) A lirle above the pubis the rendinous fibres of this mufcle feparate from cach other, fo as to form an
opening called the ring 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 obliquns internus.  This ring in the male
fubjedt affords a paffage to the fpermatic veffels, and in the female to the round ligament of the urerus,

(r) From the anterior and upper fpinons procefs of the ilium, this mufele is ftretched tendinous to the os
pribis, and thus forms whar is called by fome Fallopini's, and by others Poupars's igament. ‘The blood-vel-
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-
ers. ‘The pofterior layer runs under, and the anterior ene over, the reftus mufcle.

R . WD




Part II.

Of the
Muicles,
"l-n—.v__f

Muscres at the fore
part of the thorax -

e . T 0 O MON

Name,

3. Tranfverfalis.

Origin.
vertebre, the back
part of the os fa-
cram, the fpine of
the ilium, and back
part of Fallopius's
ligament ().

From the cartilages
of the feven inferi-
or ribs ; the tranf-
verle procefles of
the laft dorfal, and
four upper lumbar
vertebrz ; the in-
ner part of Fallo-
pius’s ligament and
the fpine of the i-
linm.

4. Redtus abdominis. From the upper edge

5. Pyramidalis (v).

1. Pedtoralis Major.

2. Subelavios.

3. Pedtoralis minor
(x).

4. Serratus Magnus.

of the pubis and
the fymphyfis pu-
5.

From the anterior and
upEcr part of the
pubis.

From the ecarrilagi-
nous ends of the
sth and &ih ribs;
the fternum, and
anterior part of the
clavicle.

From the camilage of
the firft rib.

Infervion.
fore part of the
pubis.

Into the linca alba
and cartilago enfi-
formis.

Ufe.

To comprefs the ab-
dominal vifcera.

Into the cartilages of To comprefs the fore

the sth, 6th, and
7th ribs, and the
cdge of the carii-
lago enfiformis(v).

Into the linca alba
and inner edge of
the reftus, com-
monly about 1we
inches above the
pubis.

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

Into the under for-
face of the cla-
vicle.

From the npper edges Into the coraceid pro-

of the zd, 4th, and
sth ribs.

cels of the fra-

pala,

part of the abdo-
men, and to bend
the trunk forwards.

To affift the lower
portion of the redtus.

To draw the arm for-
wards, or cblique-
1y forwards.

To move the clavicle
forwardsind down-
wards, and to affift
in railing the firlt
rib.

To move the feapola
forwardsanddown-
wards, or toelevate
the ribs.

From the eight fupe~ Into the bafis of the To bring the fcapula

vior ribs,

fcapula,

forvwarde.

MuscrEs

(1) From this part it detaches fome fibres which extend downwards vpon the fpermatic cherd, and formn

what 15 deferibed a5 the cremalter mufcle.

(u) The fibres of the rectus are generally divided by three tendinous interfedtions. The two upper thirds

of this mufele pafling between the tendinous layers of the obliquos internus, are inclofed as it were in a fheath ;
but at its lower part we find it immediately contiguous to the peritonaenm, 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 mulcle is fometimes wanting.

{w} The fibt s of this mualele pals wowards the axilla in a felding manner, and with thefe of the latilimns
dorli from the arm-pit.

(x) This and {ome other mufzles derive their name of ferrares, from their arifing by a nmumber of tendinous
er flethy digitations, refembling the teeth of a faw (firra).
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Ofthe Muyscres that con- Nare, Oy ; Uf. Of the
Mulclet * car jn forming the A ik A _Mulf-:_"_lu.— :
thorax, - - 1. Diaphragma (v). :
2. Levatores confta- From the tranfverfe Into the upper fide of To move the ribs up-

rum. procefles of the lat  cach rib, ncar its  wardsand outwards.
cervical and the wberofity.
cleven upper dor-
fal vertebrze. .
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 (). Fromthecartilagoen- Into the cartilages of To deprefs the carti-
fiformis, and lower  the 2d, 3d, ath, lages of the ribs.
and middle part of  sth, and éth ribs.
the fternum.

at the back

part of the neck : i
and trunk, - - 1. Trapezius (c), or From the middle of Into the polterior To move the fcapula.

cucullaris. the os occipitis, halfof the clavicle,
andthe 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, vertebraz ().

2. Rhomboidens (). From the fpinous pro- Into the bafis of the To move the feapula
cefles of the three  feapula. wpwards and bagk-
lowermeolt cervical, wards.
and of all the dor-
fal vertebrze.

3 Laiflimus derfi.  From part of the Into the os humeri, To draw the os ho-
fpine of the os i- attheinneredgeof meri downwards
lium, the fpinous  the groove for lod-  and backwards, and
procefles of the os  ging the long head o roll it upon its
facrum and lumbar  ofthebicepsmuicle.  axis.
vercebrae, and of fix
or cight of the dor-

fal

v} Fora defeription of the diaphragm, fec Pare IV, Sc&. 1V.
EA The origin, infertion, and ufe of the internal intercoftals, are fimilar to thofe of the external. The
reader, however, will be pleafed 1o oblerve, thar the intercoftales externi occupy the fpaces berween the ribs
only irom the fpine to their cartilages ; from thence to the flernum, there being only a thin membrane, which
is fpread over the intercoftales interni; and the latter, on the contrary, extend only from the fternum to the
angles of cach 1ib,

The fibres of the external mufeles run obliquely forwards ; thole of the internal obliquely backwards. This
difference in the direftion of their fibres induced Galen 10 fuppole that they were intended for dificrent ufes ;
that the external intercoftals, for inftance, ferve 1o clevate, and the internal ones to deprefs the ribs.  Fallopios
{eems 1o have been the firlt who ventured to difpute the outh of this deéirine, which has lince been revived b
Boyle, and more lately ftill by Hambcrgtr, whele theoretical arguments on this fubjedt have been clearly refu-
ted by the experiments of Haller,

8) Thele confilt of four, and fometimes five diftinft mufcles on each fide. WVelalins, and aftier him Daog-
glas and Albinus, confider them as forming a fingle mufele, which, on account of itsfhape, they name triangi-
Jarit, Verheyen, Winflow, and Haller, more properly deferibe them as o many feparate muleles, which, on
account of their origin and infertion, they name fleruo-coflales. :

() So mamed by Riclanus, from wpawsfa, on account of its quadrilateral fhape. Columbus and others gave i
' ~'name of cucallaris, from its relemblance 1o 2 monk's hood.

{n) The tendinous fibres of this mulele, united with thole of its fellow in the nape of the neck, form what is
called the lizamentzm colli, .

(£) This mufele confifts of two diftin® portions, which are deferibed as fiparaie mufcles by Albinus, under
the names of rhombeidees nieor and rhombsidens major.




Part 11, Ul B WG TR R ¢ Y,
of the Notwics Ovigin. Infertion. Ufz
 Mufcles, fal wnfhrs:; alfo /

4. Serratus inferior
pollicus.

5. Levator fcapulee.

6. Serratus fuperior

from the four infe-
rior falle ribs near
their cartilages.

From the {pinous pro-

celles of the two
lowermolt dorfal,
and of three of the
lumbar vertebrae.

From the manfverfe

procellesof the four
uppermolt  verte-
bra colli.

From the lower part

of the three or foar
lowermoll ribs near
their cartilages.

of the fcapula.

Intothe lower edges To draw the ribs one-

wards, downwards,
and backwards.

Into the upper angle To move the frapula

forwards and up-
wards.

Inte the 2d, 3d, and To expand the the-

poiticus. of the ligamentum  4th ribs. rax.

colli, the {pinous
procefs of the low-
ermoft cervical ver-
tebra, and of the
two foperior dorfal
vertcbrae.—

7. Splenius (r). From the fpinous pro- Into the traniverfe To move the head

: ceffes of the four proceflesof the two  backwards.
or five uppermolt  firlt cervical verte-
vertebrax of the  bree, the vpper and
back, and of the  back part of the
lowermolt cervical maftoid procefs,and
vertebra. a ridge on the os
occipitis,

8. Complexus (c). From the wranfverfe Into the os occipitis. To draw the head

procellesof the four backwards.

or five uppermoit
dorfal, and of the
fix lowermolt cev-
vical vertebra,

9. Trachelo-maftoi-

From the wranfverfe Into the mafltoid pro- To draw the head
deus (u).

procellesof the firlt  cefs. backwards.
dorfal vertebra, and
four or five of the

' lowermoit, cervical
vertebrae.

10. Reftus capitis po- From the fpinous pro- Into the os oecipins.
fticus major. cefs of the fecond and draw it back-

cervical vertehra. wards.

11. Redtus capitis po- From the firlt verte- Into the os occipitis. To affit the re@us

fticos minor. bra of the neck.

To extend the head

major.
12. Obliquus foperior From the tranfverfe Into the os occipitis. To draw the head
capitis. procefs of the firlt backwards.

cervieal vertebra,
13. Obliquus inferior From the {pinous pro- Into t]1_c tranfverfe To draw the face to-
capitis. cefs of the fecond  procefs of the firlt  wards the thoulder,
cervical verrebra. cervical vertebra, and comove the firft
vertebra upon the
{econd.
4X 14, Sa=

() According to fome writers, this muftle has gotten its name from its refemblance to the fpleen; others
derive it from [pleninm fplint. : ]
&) So nzmed on account of its complicated Rricture.
a) So named from its origin from the neck (rpasyarers) and its infertion into the maftoid procefs.




5 NA T o nE Part II.
Namre. Origin. Tnfertion. Lfe. : i
14. Sacro-lumbalis  From lhcgha:.k part Into 1h{ lower edge To draw the ribs Mufcles,

(1). of the os facram,
fpine of the ilium,
{pinous  procedles
and roots of the
wranfyerfe procelles
of the vertebre of
the loins.

15. Longiflimus dor- The fame as that of

of each rib.

Into

downwards, move
the body upon its
axis, affift in ereél-
ing the trunk, and
turn the neck back-
wards, or (o one
fide.

the tranfverfe To firetch the verte-

bree of the back,
and keep the trunk
ereék.

From the fpinous pro- Into the fpinous pro- To extend the verte-

fi(x). the facro-lambalis.  proceffesofthe dor-

fal vertebrae.

16, Spinalis dorfi.

celles of the upper-  cefles of the nine  bre.
moft lembar and  foperior dorfal ver-
lowermoft dorfal  tebrae.
vertebrae.
37. Semi-fpinalisdor- From the tranfverfe Into the fpinous pro- Te extend the fpine
fi. proceflesof the 7th,  cefles of the four  oblignely  back-
8th, gth, and 1oth  uppermoft dorfal,  wards.

and lowermoft of

the cervical verte-

brae. .

18. Multifidos Spi- From the os facram, Into the fpinons pro- To extend the back
nx (1). ilium, eblique and  ceffes of the lnm-  and draw it back-

vertebree of the
back.

tranfverfe procefies  bar, dorfal, and fix  wards, or 10 one
of the lombar ver-  of the cervical ver-  fide.

tebr®, tranfverfe tcbre.

procelles of the dor-

fal, and fobir of the

cervical vericbrae,
9. Semi-fpinalis col- From the traniverfe Into the {pinous pro- To firetch the neck

Li. procefles of the five  ceflfes of the 2d, obliquely backwards.
or [ix uppermoft 3d, 4th, sth, and
dorfal vertebras. 6ih cervical wver-
tchrz.

20. Scalenus (m).  From the tranfverfe Into the upper ‘and To move the neck
procelles of thefive  outer part of the forwards, or to one
inferior cervical firltandfecond ribs,  fide,
vertebree,

21. Inter-

(1) Several thin fafciculi of flethy fibres arife from the lower ribs, and terminate in the inner fide of this
mufcle. Steno names them maftuli ad facro lumbalems accefforsi.  The facro-lumbalis likewife fends off a flethy
flip from its upper part, which by Douglas and Albinus is deferibed as a diftinét mufcle, under the name of cor-
vicalis defcendents, Murgngui has very properly confidered it as a part of the facro-lumbalis.

{x) At the upper part o this mnfcle a broad thin layer of flefhy fibres is found crofling, and intimately ad-
hering to it.  This portion, which is deferibed by H.]hiul.l.s-l under the name of trawfeerfalis cerviciz, may ve-
ry properly be confidered as an appendage to the longiflimus dorfi. It arifes from the tranfverfe proceiles of
the five or fix fuperior dorfal verrebree, and is inferted into the tranfverfe proceffes of the fix inferior cervieal
vertebree. By means of this appendage the longiflimus dorfi may ferve to move the neck to one fide, or oblique-
ly backwards.

(1) Anatomifts in general have unneceffarily multiplied the mufeles of the fpine.  Albinus has the merit of
having introduced greater fimplicity into this part of myology. Under the name of swltifidas fpine, he has
very _grupcr]fy included thofe pnﬂ'mns of mufcolar fleth inrermixed with tendinons hl:lI'l:'S,. fituated clofe o the
back part of the fpine, and which are defcribed by Tovglas vnder the names of trenfoerfaies colliy, dorfi,
& faemborins.

(%) Theancients gave it this name from its refemblance to an irregular wiangle (exarmi). It confifts of
thres Hefhy portions. The anterior one affords a paflage o the axillary artery, and between this and the mid-
dle portion we find the nerves going to the npper extremities.  The middle 15 in part covered by the polterior
portion, which is the longelt and thinnedt of the three.
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OFf the Nawe, Origin. Tufertion. Uy, Of th !
Mufeles. 21, Inter-fpinalis (% ). From the upper part Into the under partof To draw the fpinous Mufehs
A of each of the fpi-  cach of the (pinous  procefles towards |
nous procelfes of procefiesofthever- each other. i

the fix inferior cer-  tebra above,
vical vericbrae.
22, Inter-tranfverfa- From the upper part Into the under part of To draw the trani-

les (o). of cachof thewranf-  each of the wran-  verfe procefles to-
verfe procelles of verfe procefles of  wards each other.
the vertebra. the vertebra above.

MuscrLes within the

cavity of the abde-

men, on the ante-

rior and lateral

parts of the fpine, 1. Pfoas parvug (p). From the fides and Into the brim of the Tobend the loins for-

’ tranfverfe proceffes  pelvis, at the junc-  wards.
of the uppermoft tion of the os pubis
lumbar  wertebra, with the ilium.
and fometimes of
the lowermoit dor-
fal vertebra.
2. Ploas magnus. From the bodies and Into the os femoris,a To bend the thigh

tranfverfe proceflts  little below the ro-  forwards.
of the laft dorfal, chanter minor.
and all the lamber

. - vertebras.
3. Iiacus internns. From the inner lip, In common with the To afliit the pfoas
hellow gm, and  ploas magnis. magnus.
edge of the "os
ilinm.
4 Quadratus lumbo- From the pofterior Into the tranfverfe To fupport the fpine,
rum (g ). parc of the fpine  procelles of thefour  or w draw it o one
of the ilium. uppermoft lumbar [ide.
vertehre, the infe-
rior edgze of the laft
rib, and the fide of
the lowermolt dor-
{al verrebra.
§. Coccygaeus. From the polfterior Into the lower part To draw the os coc-
= and inmer edge of of the os facrum, eygis forwards and
the fpine of theif- and almoflt the jpwards ()
chiom. whole lengthof the :
o3 coccygis latte-
rally.

ott the feapu-

la and upper part : :
of the os humeri, I. Deltoides (s). From the claviele, Inta the anterior and To raile: the atr
proce(lis acromion,  middle part of the g

and fpine of the o5 humeri.

{capala,

2. Supra-fpinatus. From the bafis, fpine, Into 2 large tuberofi- To raife the arm.
and upper cofta of ty ar the head of
the fcapula. the os humeri.

4K 2 3. Infra-

(%) Inthe generality of anatomical books we find thefe mufcles divided into inter-fpinalis cervicis, dorfi, and
laméboram, but we do not find any fuch mufcles either in the loins or back.
(o) Thefe mufcles are to be found only in the neck and loins ; which have been defcribed, as the inter-tranf-
warfales dorfi being rather fmall tendons than mulcles.
(r) This and the fallowing pair of mufcles derive their name of pfaas from Jes, fumbus, on account of their
fituation ac the anterior part of the loins.
o) So called from its (hape, which is that of an irregnlar fynare.
&) Some of the fibres of this mufele are united with thofe of the Jevaror ani, fo that it aflifts in clofipg the
lower part of the pelvis. 1
(s) So nmamed from its Mppofed refemblance to the Greek A reverfed.

e el e

e
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MName,
3. Infra-fpinatos,

Origin.

From the bafe and
fpine of the fcapu-
la.

From the inferior co-
fta of the feapuala.
From the inferior
angle,-and inferior
colta of the feapu-

4. Teres minor (1)

5. Teres ﬁ;ajur.

la.

6. Subleapularis. From the bafis, fupe-
rior and inferior co-
fta of the fcapula.

7. Coraco-brachia= From the coracoid

lis (v) procefs of the fca-

pula.
Muscres on the os

humeri, - =« g, Biceps flexor cubi- By two heads, onc

il from the coraceid
procels, and the o-
ther, or long head,
from the upper and
outer edge of the
ga}lutmi:l cavity of
the feapala.

. Brachialisinternus. From the os humeri,
ibclow, and ar each
fide of the rendon
of the delioides.

LE

Infertion. L.
Tnto the upper and To rell the os hameri
middle part of the ontwards.
tuberofity. ks
Into the Jower part of To afiilt
the tberality. naus.
Into the ridge atthe To aflift in the rota-
inner fide of the rtory motion of the
groove formed for  arm.
the long head of
the biceps. ;
Into the upper partof To roll the arm in-
a fmall wherofity at  wards.
the head of the os
humeri.
Into the middle and To roll the arm for-
inner fide of the 0s  wardsand npwards.
homeri.

the infra fpi-

Into the tuberofity at Tobend the fore-arm.
the upper end of
the radins.

-

Tnto a fmall mberofity To afit in bending
at the fore part of the fore-arm.
the coronoid pro-
cels of the nlna.

2. Triceps extenfor By three heads: the Into the upper and To extend the fore-

cubiti. firft, from the infe-
rior cofta of the
feapula; the fecond,
from the u]:Fcr and
outer part of the os
humeri; and the
third, from the
back part of that
bone.

——— 1] []:Iﬂ fﬂrt'

arm, - - 1. Sopinator longus.  From the outer ridpe

and anterior lurface

of the os humeri, a

little above its out-
er condyle.

. Extenfor carpi ra- Immediately below

dialis longus. the origin of the

nator longus.

3. Extenfor carpi ra- From the onter and
dialis brevis. lower part of the
enter condyle of

the os humeri, and

the upper part of

the radius,
4. Exrenfor digitorum From the outer con-
communis, dyle of the os hu-

nieri.

outer part of the arm.

olecranon.

Into the radius mear To afliit in turning
its ftyloid procefs.  the palm of the
hand upwards.

Into the upper part To extend the wrilt.
of the metacarpal

bone of the fore-
finger.
Into the upper part Toaflift the extenfor
of the meracarpal longus,
bone of the middie
finger.

Into the back part of Toextend thefingers,
all the bones of the
fore finger.

5. Extenfor

(1) This and the f:lll.o:p.'lng pair are called feres, from their being of a long and round fhape.
(v) This mufcle affords a paflage o the mulculo-cutancous nexve.

|=- _ Ilarl; II

Of the

Tlulcles.
e
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Name. Origin. L feriion. Ufe. Of the
5. Extenfor minimi From thc outer con- Into the bones of the To extend the litle Mufche
digiti. dyle of the os hu-  linle finger. finger.
meri-
6. Extenfor carpiul- From the outer con- Into the metagarpal To affift in extending
naris. dyle of the o8 hu-  bone of the linie  the wrift.
meri. finger.
7. Anconzus (v). From the outer con- 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 piliforme. To aflilt in bending
Tis. dyle of the os hu- the hand, =

meri, and anterior
cdge of the olecra-
non (w).
g. Palmaris longus. From the inner con- Into the internal an- Tobend the hand.
dyle of the os bu-  nularligament, and

meri, aponeurolis palma-
1is (x)-
to. 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. fingrer.
rr. Pronator radii From the outer com- Into the anterior and To roll the hand in-
LEres. dyle of the os hn-  convex edge of the  wards.

merd, and coronoid  radins near i
procefs of the ulna.  middle.
12. Flexor {ublimis From the inner con- Inmto the fecond bone To bend the fecond
perforams (v). dyle of the os hu- of each finger, joint of the finger.
meri, inner edge of
the coronoid pro-
cefs of the ulna,
and upper and an-
terior part of the

radins.
13. Supinator radii From the outer con- Into the anierior, in- To roll tlie radias
brevis. dyle of the os hu-  ner, andupper part  outwards.

meri, and polterior  of the radius.
forface and outer
edge of the ulna.
14. Abdudtor polli- From the middle and By two tendons inio To firetch the firft
cis longos. back part of the (he os trapezium, bone of the thomb
ulna, interoffeous and firft bone of outwards.
ligament, and ra- the thomb.

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 cutwards,

and radius.
16. Extenfor major From the back of the Into the third and To firetch the thumb

pollicis. ulna and interoffe- lalk bone of the obliquely  back-
ous lipament. thumb. wards.
17, Indicator: From the middle of Into the metacarpal To extend the fore-
the ulna. bone of the fore- finger.
finger.

18 Flexor

v) So called from afesr, cxbitucs, :

w} Berween the two origins of this mufcle we find the ulnor-nerve going to the fore arm.

x ) The aponenrofis palmaris is a tendinous membrane that extends over the palm of the hand. Some ana-
tomifts have fuppofed it to be a produdtion of the tendon of this mafele, but without fufficient grounds; for in
fome fubjeds we find the palmaris longus inferted wholly into the almul.'_ir ligament, fo as to be perfedtly di-
{tin€t from this aponcurofis; and it now and then happens, that no palmaris longus is to be found, whereas this
expanfion is never deficient. . 3 . i

() This mufcle is named perforatus, on account of the four tendons in which ic terminates, hcmg perforated
by thofe of another mufcle, the perforans,
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Name,
19. Flexor profandus
perforans.

19. Flexor longus
pollicis.

20, Pronator radii

quadraius,

Mvscresonthehand, 1. Lumbricales (z).

Abdu@or brevis
pollicis.

2.

3. Opponens pollicis.

4. Flexor brevis pol-
licis.

5. Abduftor pollicis.

6. Abduétor indices.

7. Palmaris brevis.

8. Abdu@or minimi
digiri.

9. Flexor parvus mi-
‘nimi digiti.

10. Abduftor mera-
carpi minimi digiti.

11. Interoflei interni.

Origin,

From the upper and
fore part of rthe
ulna, and imterof-
feous ligament.

From the upper and
fore part of the
radius.

From the inner and
lower part of the
ulna.

From the tendons of
the perforans.

From the fore part
of the internal an-
nular ligament, os
fcaphoides, and one
of the tendons of
the abduftor lon-
gus pollicis,

From the inner and
anterior part of the
internal annular li-
gﬁilmﬂﬂ!‘, and from
the os feaphoides,

From the oz trapezoi-
des, internal annuo-
lar lipament, os
magnum, and os
unciforme,

From the metacarpal
bone of the middle
finger.

From the inner hde
of the firll bone of
the thumb, and
from the os trape-
ZIm,

From the internal an-
nular ligament, and
apaneurofis palma-
ris.

From the mmternalan-
nnlar ligament and
os pififorme.

From the os uncifor-
meandinternal an-
nular ligament.

From the os uncifor-
me and ingernal an-
nular ligament.

Sitnated between the
metacarpal bones.

i Uye. Of the
T 41
Into rI{:J;}:r; ’]Hu‘t of Tobend the laft joing Mulcles

the lalt bone of of the Aingers.

each of the fingers.

Into the laft joint of To bend the laft joint
the thumb. of the thumb.

Into the radios, ap- To roll the radius in-
pofite to its origin,  wards,and of courfe
to aflitt in the pro-
nation of the hand.
Into the tendons of To bendthe firlt, and
the extenfor digi- to extend the two
torum CommuRis. lalt joints of the
fingers (a).

Into the outer fide of To move the thumb
the 2d bone of the from the fingers.
thomb, near its
root.

Into the firlt bone of To move the thumb
the thomb. inwards,andtoturn
it upon its axis.

Into the offa fefamoi- To bend the fecond
dea and fecond  joint of the thumb.
bone of the thumb.

Into the bafis of the To move the thumb
fecond bone of the rowardsthefingers.
thumb.

Into the firlt bone of Tomove the fore fin-
the fore finger po- ger towards the
fteriorly. thumb.

Into the os pififorme, To contrad the palm
and the fkin cover-  of the hand.
ing the abduftor
minimi digit.

Into the fide of the To draw the little
firlt bone of the fingerfromthereft.
little finger,

Into the firft bone of To bend the little fin-
the lictle finger. ger.

Into the metacarpal To move that bone

bone of the little towards the reft.
finger,

Into the roots of the Toextend the fingers
fingers. and move them to-
wards the thumb

(e).
12. Interoffei

z) Sonamed from their being fhaped fomewhat like the lombricas or earth-worm,

a) Fallopius was the firft who remarked the two oppofite ufes of this mufcle.

owing to their conneftion with the exrenfor communis.
% The third interoffens internus (for there are four of the externi and three of the interni) differs from the

(&

reft in drawing the middle finger from the themb.

Their extending power is
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‘M_uﬁuﬂ 12. Interoffei externi. Sitwated between the
metacarpal hones
onthe back of the
hand.

MusciLEs atthe back
pare of the pelvis,
and upper part of
the thigh, - - From the fpine of the
ilium, pofterior fa-
Cro if::l;]ia{i:: liga-
ments, os facrum,
and os oceygis.

From the fpine and
fuperior furface of
the ilium.

1. Glutacus (c¢) max-
imus.

o, Glursens medios.

From the outer. fur-
face of the ilinm
and the border of

its great niche.

3. Glurzens minimus.

4. Pyriformis (p). From the anterior
part of the os fa-
crom.

By two portions, one
from the outer fur-
face of the fpine
of the ifchium ;
the other from the
tuberofity of the
ifchium and polte-
rior facro-ilchiatic
ligament.
6. Obtaratorinternus. From the fuperior
' half of the inner
border of the fo-
ramen thyroideom.

fe- From the mberofity
of the ifchiom.

5. Gemini (E).

7. Quadratus ()

IMOT1S,

———on the thign :
(c)s 1. Biceps flexor eru- By two heads; one
ris. from the taberolity

of the ifchinm,

M Yi

Fnfertion, Ufe.

Into the roots ef the To extend the fin-
fingers. gers; but the firfk
draws the middle
finger inwards, the
fecond draws it ont-
wards,and the third
draws the ring fin-

ger inwards.

Into the upper part To cxtend the thigh
of the linca afpera  and draw it out-
of the os femoris. wards.

Into the outer and
back part of the
reat trochanter of
ﬁm os femoris.

To draw the thigh
pucwards and a lic-
tle backwards, and
when it is bended,
to rall it

Into the upper and To affift the former.

anterior part of the

great trochanter.

Into a cavity at the
root of the trochan-
ter major.

Into the fame cavity
as the pyriformis.

To roll the thigh out-
wards.

To roll the thigh out-
wards, and likewile
to confine the ten-
don of the obtura-
tor inLernus, when
the latter isin ac=-
Liomn.

Into the {ame cavity

To roll the thigh cut-
with the former.

wards.

Into a ridge between
the trochanter ma-
jorand wochanter
miner.

To move the thigh
outwards.

Into the upper and
back: part of the fi-
bula (8)-

To bend the leg.

¢) From yawree, nafes. n)
g) The two portions of le
have occafioned it to be named gewini.

Liod15.

The tendon of

E So named from its pear-like fhape.
this mufcle having been de feribed as two |J‘i|li.:1;':l mufcles by fome anatomilis,
the obrurator internos runs berween thefe two por-

¢) This mufele is not of the fguare fhape its name would feem to indicate.

o) The mufcles of the leg and thigh are covered by
futiounds them in the manner of a fheath.

dippiag down berween the mufcles it covers, ac lin
knee, pradually difappears on the leg. Itis thickeit on the infide

(#) Theendon of this mufcle forms the cuter bam-firing.

a broad tendinens membrane called fafeia fota, that
It is fent off from the rendons of the plutzei and ather muleles, and
adheres to the linea afpera, and fpreading over the joint of the

of the thigh.
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2, Semitendinofus.

3. Semi-membrano- From the tuberofity Into the upper and To bend the leg.

fins (1). of the ifchinm. back part of the
head of the tibia.
4. Tenfor vaginz fe- From the fuperior and Into the inner fide
MOris. anterior [pinouspre- the fafcia lata,
cefs of the iliom. which covers the
outfide of the thigh.
5. Bartorius. From the fuperior and Into the upper and in-
anterior {pinonspro-  ner part of the -
cels of the ilium. bia.
6. Retlus. By two tendons; one
from the anterior fore-part of the pa-
and inferior {pi-  tella.
nous procefs of the
ilium; rthe other
from the pofterior
edge of the cory-
1:3'15 cayiry.
7. Gracilis. From the fore-part of Into the upper andin- To bend the leg.
!I;hl: ifchium andpu-  ner part of the ti-
is. bia

8.Vafllusexternus(1). Fromtheanteriorand To the upper and out- To extend the leg.

9. Valtus internus.

10. Cruraens (M).

11. Peétinalis.

Origin.
the other from the
linea afpera near
the infertion of the
glareens maximus.

From the tuberofity Into the upper and Tobendanddrawthe

of the ifchiom,

lower part of the
great  trochanter,
and the outer edge
of the linea afpera.

From the inner edgze
of the linea afpera,
beginning between
the fore-part of the
os femoris and the
root of the leffer
trochanter.

From the outer and
anterior part of the
lefler rochanter.

From the anterior
edge of the os pu-
bis, or peftinis, as
itis fometimes call-
ed,

Infertion.

inner part of the
tibia.

Into the upper and Toexiend the leg.

cr part of the pa-
tella.

Into the upper and
inner part of the
patella,

Inte the upper part of To extend the leg.

the parella,

Into the upper and To draw thethighin-

fore part of the li-
nea afpera.

of To ftretch the fafcia,

Part
of the
{ luftles,

Ufe :

leg inwards.

Tobend the leg in-
wards (k).

To extend the leg.

wards, upwards,
and to rollit a lictle
outwards.

12. Abduftor

B
the legs.

(1) The vaftus externus, vaflus internus, and crerxas, are fo intimately connefed wirth each other, that
fome anatomifts have been induced to confider them as a friecps, or fingle mufele with three heads.
Under the crurans we fometimes meet with two fimall mufeles, to which Albinus has given the name
They terminate on each fide of the patella, and prevént the caplular lizament from beinp
When they are waming, which is very often the cafe, fome of the fibres of the crorzus are foun

(M
U‘F ﬁ.’J'CrHJ"{!’F.
pinched.
adbering to the capliula.

1) So named on account of its origin, which isby a broad flat tendon three inches long.
Spigelius was the firlt who gave this the name of fartoriuz, of the taylor's mufcle,

#um its ufe in croffing
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MuscrEes on the leg,

Tufertion.

back part of the li-

Nawe, Origin,
12. Abduétor longus From the upper and Near the middle and
femoris (n). fore part o} the os
pubis.

13. Abduftor brevis From the fore part of

femeris, the ramus of the oz
pubis.

14. Abdu@or mag- From the lower aad

nus femoris. fore part of the ra-

mus of the es pu-

bis.
5. Obtorator exter- From part of the ob-
s, turator  ligament,

and the inner half
of the circumfe-
rence of the fora-
men thyroidemn,
1. Gaftrocnemius (o) By two heads; one
externus, from the inner con-
dyle,the other from
the ourer condyle
of the os femoris.
2. Galtrocnemius (e} By vwo heads; one
internus. from the back part
of the head of the
fibula, the other
from the upper and
back part of the
tibia.
. Plantaris
- () pofterior part of the
outer condyle of the
os femoris.
. Popliteus (r
it (=) dyle of the thigh.

5. Flexor longus digi- From the upper and By

inner part of the

rorum pedis (s) s
wbia.

Into

nea afpera,

Into the inner and

upper part of the
linea afpera.

Into the whole lengih

of the linea afpera.

the os femeris
near the root of
the great trochan-
[er.

By a great round ten-

don, common o
this and the follow-
ing mulcle.

By a large tendon

(the renda achiilis )
common to this and
the former mulcle,
into the lower and
back part of the os
calcis.

From the upper and Into the infide of the

back part of the os
calcis,

From the outer con- Into the upper and

inner part of the
tibia.

four tendons,
which, after pafling
through the perfo-
rations in thofe of
the flexor digito-
ram brevis, are ig-
ferted into the laft
bone of all the toes
except the preat
[0

Ufe.

To draw the thigh
inwards, upwards,
and to roll italictle
ontwards.

To move the thigh

ontwards in an oh-
lique direction, and
likewife to hend
and draw it in-
wards.

To extend the foot.

To extend the foot.

To affift in extending

the fout.

To afliit in bending

the leg and rolling
it inwards.

To bend the laft joint

of the toe.

6. Flexor longus pol- From the back part, Into the lalt bone of T® bend the great

and a little below
the head of the fi-
bula.

licis pedis.

the grear toe.

4Y

[oe.

7. Tibialis

(%) This and the two following mufcles have been ufually, but improperly, confidered as forming a fingle

mulcle with three heads, and on thar account named friceps femoris.

I:ﬂ} Taspoxymperior, fm'ﬂ, ¢ the calf of the ]l:g." ! ’
(p) This mufcle is by fome anatomifts named fo/exrs, on account of its being fhaped like the fole-fith.

This mufele has gotten the name of plantaris, from its being fuppofed to furnith the aponeurofis that

covers the fole of the foor; but it does mot in the lealt contribute to the formatien of thar rendinous ex-

anfion.

=) So called on account of its fimation at the ham r‘paﬁfﬂ; a5
s} This mufcle, about the middle of the foor, unires wit
defcribed by Sylvius, is ufually called maffa carnes JacoBl SYLVIIL.

a flefhy mafs, which, from its having firlt been

Of the
Mulcles.
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Nawre. Origin.
7. Tibialis poflices. From the back part
] and outer edpe of
the tibia, and like-
wile from the in-
terofleons ligament
and adjacenr part
of the fibula.
€. Peroncus longus.  From the outer fide
of the head of the
tibia, and alfo from
‘the npper, anterior,
and outer part of
the perone or fibu-
li, to which icad-
heres for a conli-
c derable way down.
9. Peroneus brevis.  From the outer and
fore-part of the fi-

bula.
10. Extenfor longus From the upper, out-
digitorum pedis. er, and fore part

of the tibia, inter-
offcons  ligament,
and inner edge of
the fibula,

11. Peroneus rertivs. From the fore-part
of the lower half
of the fibnla, and
from the interof-

: feous ligament.

12. Tibialis anticus. From the upper and
fore part of the ti-
bia.

13. Extenfor proprins From the upper and

pollicis pedis. {nrc part of the ti-
1.
Muscresonthe foor, 1. Extenfor brevis di- From the upper and
gitorum pedis. anterior part of the
os calcis.

2. Flexor brevis digi- From the lower part
torum pedis. of the os calcis.

3. Abdnétor pollicis From the inner and
pedis. lower part of the
os calcis.
4 Abdu&or minimi- From the outer tuber-
digiti. cle of the os calcis,
the root of the me.
ratarfal bone of the
lictle toe, and alfo
from the aponcure-
fis plantaris.

o T i——a

Inferticrn. Life, i
Into the inper and To move the foar -
upper part of the wards,
os naviculare and
fide of the o5 cuo-
neiforme medivm.

Into the metatarfal To move the foot eut-
bone of the great  wards.
toe.

Into the metatarfal To aflit the laft de-
bone of the Mule feribed mufcle.
toc.

By four tendons into To extend the toes.
the firit joint of the
{maller roes.

Into the metatarfzl To bend the foot.
bone of the little
toc.

Inte the os cunie- To bend the foot,
forme internum,

Into the convex fur- To extend the great
face of the bonesof e,
the great toe.

By four tendons; one To extend the toes.
of which joins the
tendon of the ex-
ternus longus polli-
cis, and tgfu: ﬁhcr
three the tendons
of the exrenfor di-
gitoram longus.

By four tendons, To bend the fecond
which, after af- joint of the toes.
fording' a paflage
to thofe of the flex-
or longus, are in-
ferted into the fe-
cond phalanx of
cach of the fmall

mcs-i
Into the firft joint of To move the grear
the great toe. toe from the erher

tocs.
Into the outer fde To draw the little woe
of the firlt jointof ouiwards.
the little toe.

5. Lombricales

Of the
Mufeles.
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Pame,

6. Flexor brevis pol-
licis pedis.

from

From theinferior and
anterior part of the
os caleis, and allo

the inferior

N YA RO M. Y.

Origin.

5. Lumbricales pedis. From the tendons of Inte the
the flexor longus
digitorum pedis.

U/,

Tufrtion,
expanfion at the wards.
upper part of the
tocs.
By two tendoms into To bend the firdt joint
the firt joint of of the great toc.
the grear toe.

part of the os cu-

neiformeexternum,
From near the roots

7. Addutor pollicis

pedis,

of the

bones of the ad,
ad, and 4th toes.

2. Tr&nf‘rcl‘fe\lc& pe- From the

dis. under part of the
anterior end of the
metatarfal bone of
the little toe.

g. Flexer brevis mi- From the bafis of the
metatarfal bone of
the little roe. 2

Sitnated berween the ;
megatarfal bones.

nimi digiti pedis.
10. Interoffei pedis
interni (7).
—— eX1er-
ni (v). |

Into the outer oz fe- To drawthe grear toe
famoidenm, or firlt  nearer to the reit,
Joinc of the grear and alfo to bend ir.
Loc.

Into the inner os fe- To contract the foor.
famoideum, and an-
terior end of the
metatarfal bone of
the great toe.

Into the firft joint of To bend thelintle toe.
the litde toe.

metatarfal

outer and

EXPLANATION or PLATES XXIIL anp XXIV.

Poate XXIII.

Fic. 1. The Mvscres immediately under the com-
mon tegnments on the anterior part of the body are
reprefented on the right fide ; and on the left fide the
Muscres are feen which come in view when the ex-
terior ones are taken away.

A, The frontal mufcle. B, The tendinous aponen-
rofis which joins it o the vecipital ; hence both named
occipito-frontalis. C, Atolens aurem. D, The ear.
E, Anterior auris. F F, Orbfcularis palpebrarum.

G, Levaror labii fuperioris alazque nafi. H, Levator

anguli oris, I, Zygomaticus minor. K, Zygomaticus
major. L, Maileter. M, Orbicularis oris. N, De-
preffor labii inferioris. O, Depreflor anguli oris.
P, Buccinaror. Q , Platyfma myoides. KRR, Ster-
no-cleido-maftoidaens. S, Parv of the trapezius. T,
Part of the fealeni.

Surertor ExtrEMITY.—U, Deltoides. V, Pecto-
ralis major. W, Partof the latiffimus dorfi. XX, Bi-
ceps flexor cubiti. Y Y, Part of the brachialis exter-
nus. 7 Z, The beginning of the tendinovs aponeu-
rofis (from the hin:r:ps% , which is fpread over the muf-
clesof the fore-arm. a a, Its ftrong tendon inferted
into the tubercle of the radins. bb, Part of the bra-
chialis internus. ¢, Pronator radii teres. d, Flexor
carpi radialis. e, Part of the flexor carpi ulparis.
f, Palmaris longus. g, Apeneurofis palnaris, 3. Pal-
maris brevis. 1, Ligamentum carpi annulare. 2 2, Ab-

dufkar  minimi :!igili, i:, 5411‘—i]t'..‘.|‘_-.1r radii Im1gus.

i, The tendons of the thumb. k, Abdu&or pollicis.
1, Flexor pollicis longus. m m, The tendons of the
flexor fublimis perforatus, profondus perforans, and
lumbricales.—The fheaths are entire in the right hand,
—in the left cor open to [how the tendons of ﬁm fexor
profundus perforating the fublimis.

MuscLEs not referred to—intheleft fuperior extre-
mity.—n, Peétoralis minor, fen ferrats anticus minor.,
o, The wwo heads of (x x) the biccps. p, Coraco-
brachialis. q q, The long head of the triceps extenfor
cubiti. rr, Tcres major. If, Subfcapolaris. tr, Ex-
tenfores radiales. u, Supinator brevis. v, The cut
cxtremity of the pronator teres. w, Flexor fubli-
mis perforatus. x, Part of the flexor profondus.

. ¥, Flexor pollicis longus. 2, Part of the flexor polli-
cis brevis. 4, Abductor minimi digii. - 5, The four
lumbricales.

Trunx.—6, Serrated cxtremities of the ferraws
anticus major. 77, Gblir}uus externus abdominis.
8 8, The linca alba. ¢, The umbilieus. 10, Pyra-
midalis. rr 11, The fpermatic cord. On the left
fide it is covered by the cremalter. 12 12, Rectus
abdominis. 13, Obliquus internus, 14 14, &c. In-
tercoftal mufcles.

InFERIOR EXTREMITIES.—a &, The gracilis. &5,
Parts of the triceps. c¢, Pedtialis. 44, Ploas mag-
nus. ¢z, Iliacos internus. f, Part of the gluzeus
medins. g, Part of the glwens minimus. 4, Cut
extremity of the reftus cruris, 47, Vaflus externus,
k, Teadon of the reftus eruris. [/, Vaftus internus,

4Y 2 ® Sartorivs

(™) The interoflci interni are dl

hree in number ; their ule is to draw the fmaller toes towards the great roe.

(v) The inreroffci exrerni are four in mumber; the firlt ferves to move the fore-toe rowards the great e

the I'Cﬂ move {;]L‘ 1GES OGLWATLLS.

All the interoffei aflift in extending the toes.

59
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* Sartorios muicle. * * Flelhy origin of the tenfor
vagina fxmons ormembranofus.  Its tendinous apo-
neurofis covers (i) the valtus externos in che rightfide.
e mw, Patella. # », Ligament or tendon from it to the
tibia. ¢, Reflus cruris. p, Crursens. g g, The
tibia. rr, Partof the Gemellus or galtrocnemius ex-
ternus.* /£, Part of the foleas or gaftrocnemius
mternus.  f, Tibialis anticus, «, Tibialis polticus.
v v, Peronazi mafcles. w w, Extenfor longus digi-
torum pedis. x x, Extenfor longus pollicis pedis.
¥y Abduétor pollicis pedis,

Fic. 2. The Muscirs, GLanps, &c. of the LeftSide
of the face and neck, after the common Teguments
and Plarylima myoides have been taken off.

a, The frontal mufcle. b, Temporalis and tempo-
ral arvery. ¢, Orbicularis palpcbrarum. d, Levator
labii fuperioris ala:qui mafi. e, Levator anguli oris.
f, Zygomaticus, g, depreflor labii inferioris. h, De-
preffor anguli oris, 3, Buccimator. k, Mafleter.
11, Parotid gland. m, Its duf. n, Sterno-cleide-
maltoidens. o, Part of the trapezivs. p, Sterne-
hyoidaens. q, Sterno-thyroideens, r, Omo-hyoidacas.
f, Levator feapule. tt, Scalemi. u, Partof the fplc-
IS,

Fic. 3. The Musciges of the Face and Meck in view
after the exterior ones are taken away.

a a, Cormugator fupercilii. b, Temporalis, ¢, Ten-
don of the levator palpebrae fuperioris. d, Tendon
of the orbicularis palpebraram, e, Mafleter. f, Buc-
cimator. g, Levator anguli ‘eris. h, Deprefior labii
fuperioris alaqne nafi. i, Orbicularis oris. k, Deprel-
for angali oris. 1, Mufcles of the os hyoides. m, Ster-
no-cleido-maftoidacus.

Fic. 4. Some of the Moscigs of the Os Hyoides

and Submaxillary Gland.

2, Part of the mafleter muglc. b, Polterior head
ef the digraftic. ¢, Its anterior head. d d, Sterno-
hyoideens, . e, Omo-hyoidans, f, Stylo-hyoidaus,
g, Submaxillary gland in fiw,

Fie. 5. The Submaxillary Gland and Dué.
a, Mafculus mylo-hyoidaens. b, Hyo-glofius. ¢, Sub-
maxillary gland extea fitn.  d, Its duét,

Prate XXIV.

Fic. 1. The Muscresimmediately under the com-
mon tegaments on the pofterior part of the body, are
reprefented in the right fide; and on the left fide the
Muscres arc feen which come in view when the exte-
rior ones are taken away.

Heap.—A A, Occipito-frontalis. B, Anollens
aurem. €, Part of the orbicularis palpcbraram.
D, Mafleter. E, Prerygoidsens internus.

Trusg.—Right ide. ¥FF, Trapezius fen cocnl-
laris. GG GG, Laufhmos dorfi. H, Parc of the
obliquus externus abdominis.

Trusnk.—Left fide, T, Splenios. K, Part of the
complexns. L, Levator fcapule. M, Rhomboides.
N N, Serratus polticus inferior. O, Partof the lon-
gifﬁmus dorfi. P, Partof the ficro-lumbalis, Q , Part
of the femi-fpinalis dorfi. R, Part of the ferratus an-

il o TR

f; The thort head of the biceps flexer eruris. gg,

ticus major. S, Part of the obliquus internus abdo-
minis. ;

Surerior ExtaEuity.—Rightfide. T, Deltoides
U, Triceps cxtenfor cobiti. V, Sopinator longus,
W W, Exgenfores carpi radialis longior and brevior.
X X, Extenfor carpi ulnaris. Y Y, Extenfor digito-
rum commonis. Z, Abduftor indicis. 123, Exten-
fores pollicis. : "

Surerion ExTrRemitv.—Left fide. a, Sﬁipfa_fE-‘l-
nams. b, Infra-fpinatss. ¢, Teres minor. d, Te-
res major. ¢, Triceps cxtenfor cubiti. f f, Exten-
fores carpi radiales. g, Supinator brevis. h, Indica-
tor. 12 3, Extenfores pollicis. - i, Abdulor minimi
digiti. k, Interofici.

Invertor Extremiry.—Right fide. 1, Glorus
maximus, m, Partof the Glutzus medins. n, Ten-
for vagine femoris. o, Gracilis. pp, Abductor fe-
moris magnus.  q, Part of the vaftus internns,  r, Se-
mimembranofus. s, Semitendinofus. t, Long head
of the biceps flexor cruris, uu, Gaftrocnemivs cx-
ternus fen gemellus. v, Tendo Achillis. w, Soleus
feu gaftrocnemins internus, X X, Peronzeus longusand
brevis. ¥, Tendons of the flexor longns digitorum
pedis ;—and nnder them * flexor brevis digiterum pe-
dis. 2z, Abduftor minimi digiti pedis.

InrErioR ExTREMITY.—Left fide. 29, 1, 0, P45
ry 5 byow ww, XX, y, =z, Point the [ime paris as in
the right fide. «, Pyriformis. & #, Gemini. ¢z, Obtu-
rator internus. - &, Quadraws femoris. ¢, Coccypmeus.

%’Ian-
i, Flexor longos pollics pedis.

Fic. 2. The Palm of the Left Hand after the com-
mon Tegaments are removed, to (how the MuscLEs
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, Abduftor pollicis. e e, Flexor pollicis lon-
gus. f, Flexor pollicis brevis. g, Palmaris brevis.
h, Abduttor minimi digiti. i, Ligamentem carpian-
nulare. k, A probe put under the tendons of the flexor
digitornm {ublimis ; which are perforated by 1, the
flexor digitornm profundus. m mm m, Lumbricales.
n, Abduétor pollicis.

Fig. 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 caleis. d, Tendon of
the ribialis anticus. ¢, Tendon of the extenfor polli-
cis longus. t, Tendon of the peronacus brevis. g, Ten-
dons of the flexor digitoram longns, with the nonus
Vefalii. hh, The whole of the flexor digitorum
brevis.

waris. b, Poplitens,

; Fi1c. 4. Muscrgs of the Anos.

aa, Anoutline of ghe buttocks, and upper part of
the thighs. b, The reftes comtained in the feroam.
cc, Sphinter ani. d, Anus. e, Levator ani. ff, E-

reftor penis. g r, Accelerator urinse. h, Corpus ca-
vernolnm urethrze,

Fic. 5. Muscres of the Penis.
ad, .h’ d, ec, [ f, h, point the fame as in fiz. 4.
¢, Sphinéter ani. g g, Tranfverfalis penis,
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SOBENE A TREmG: M Y.

Part III. OF THE ABDOMEN, ok LOWER BELLY.

HE abdomen, or lower belly, extends from the

lower extremity of the fternum, or the hollow,
nioally called the pit of the ftomach, and more pro-
perly ferobiculus cordis, vo the lower part of the
trunk.

It is diftinguifhed into three divifions called regions ;
of thefe the upper one, which is called the epigafiric
reging, begins immediately under the fternum, and ex-
tends to within two fingers breadth of the navel, where
the middle or wambilical regicn begins, and reaches to
the fame diftance below the navel. The third, which
is called the Aypogafiric, includes the reft of the abdo-
men, as far as the os pubis.

Each of thefe regionsis fubdivided into three others ;
two of which compole the fides, and the other the
middle part of cach region.

The middle part of the upper region is called epi-

gaftrium, and its two fides hypochondria. The middle
{FRI"I of the next region is the umbilical region, proper-
¥ fo called, and its two fides are the flanks, or iliac
regions. Laftly, the middle part of the lower region
retains the name of hypogaftrium, and its fides are
called inguina or groins. The back part of the abdo-
men bears the name of Inmbar region.

Thefe are the divilionz of the lower belly, which
are neceflary to be held in remembrance, as they fre-
quently oceur, in furgical and anatomical writing, We
will now proceed to examine the contents of the abdo-
men ; and after having pointed oot the names and ar-
rangement of the feveral vifcera contained in ir, de-
feribe each of them feparately.

After having removed the fkin, adipofe membrane,
and abdominal mufcles, we difcover the peritonsam or
membrane that enveiopes 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 inteitines, which are likewife feen every where
loofe and moilt, and making a great number of cir-
camvelutions through the whole eavity of the abdo-
men. The fiomach is placed in the epigaftrium, and
under the {tomach is the pancreas. The liver fills the
right hjrpol;}:nndrium, and the IP‘tccl’l is fitsared 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. L. ﬂf- the Peritoneni.

Tre peritonzum is a flrong fimple membrane, by
which all the vifcera of the ith‘:ll}mi:ll arc furrotinded,
and in fome meafure fupported. Many anatomical
writers, particnlarly Winflow, have deferibed it as be-
ing compofed of two diltin{t meubradops laminz ;
but their deferivtion feems to be erromcons. What
perhaps appearcd to be a fecond lamina, being found
to be fimply a ceilular coat, whichi fends oft produe-
tions ta the blood-velicls palling oir of the abdominal
cavity. The aorta and vena cava likewile derive

i

covering from the fame membrane, which feems to be
a part n:-% the cellular membrane we have already de-
feribed.

. The peritonzum, 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 vapoeur,
which is conftamly exbaling from its inner f{urface,
and is returned again into the circolation by the ab-
forbents.

This moifture not only contribures to the foftnefs
of the peritonzum, but prevents the attrition, and o-
ther ill effeéts which would otherwife probably be oc-
cafioned, by the motion of the vifcera upon each o-
ther.

When this fluid is fupplicd in too great 2 quantity,
or the ablorbents become incapable of carrying it off,
jt accumulates, and conftitutes an afcites or droply of
the belly ; and when by any means the ¢xhalation is
difcontinued, the-periton®nm thickens, becomes dif-
eafed, and the vifcera are fometimes found adhering 1o
cach other.

The peritoneeum is not a very vafcular membrane.
In a found ftate it feems to be endued with lirde or no
feeling, and the nerves that pals through it appear to
belong to the abdominal mufcles.

Sect. 1L Of the Omentum.

TaEe omentum, epiploon, or cawl, is a donble mem-
brane, produced from the peritonzom. It is inter-
larded with far, and adheres tothe ftomach, fpleen,
duodenum, and colon 3 from thence hanging down
loofe and floating on the furface of the inteftines. Its
fize is diffcrent in different fubjedts. In fome it de-
feends as low as the pelvis, and it is commonly lenger
at the left lide than the right,

This part, the hioation of which we bave jolt now
deferibed, was the only one known to the ancients un-
der the name of epipfoon ; but at prefent we diftingniflh
three omEnta, Viz. caentu g R colica gﬂﬁr:c..’.-f:.',
QSRR Pariiin -lr.‘:'; afice g:zﬂr;'g:m-,r’ and oxrentisy co=
licame.  They all agree in being formed of two very
delicate laminae, f{eparated by a thin layer of cellufar
membrane.

The omemnim magnum colico gaftricom, of which
we have already fpoken, derives its arteries from the
fplenic and hepatic. Its veins terminate in the vena
porras. 1is nerves, which are very few, comefrom the
fplenic and hepatic plexus.

The omeniom parvam hepatico gaftvicim, abounds
lefs with fat than the great cpiploon. It begins ar the
upper part of the duodenam, extends along the leffer
curvatere of the fiomach as far as the tr:f.ﬂ[-lmguE} and
terminaies about the neck of the gall-bladder, and be-
lind the left lizament of the liver, fo that it covers
the leffer Tobe ; near the Lepinning of which we may
oblerve a fmail opening, firft deferibed by Winflow,

b which the whele pouch may cafily be diftend
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£ the ed with air (x). The veflels of the omentum parvam

) plomen. are derived chiefly from the coronary ftomachic arteries

and veins.

The omentum colicum begins at the fore part of the
coecum and right fide of the colon. It appearsasa
hollow conical appendage to thefe inteftines, and ufu-
ally terminates ar the back of the omentum magnum.
It feems to be nothing more than a membranons coat
of the ‘cocom and colon, affuming-a conical fhape
when diftended with zir.

The ufes of the omentum are nor yet fatisfadtorily
determined. Perhaps by its fottnefs and loofenels it
may ferve to prevent thofc adhefions of the abdominal
vifcera, which have been found to take place when the
fat of the omentum has been much wafled. Some an-
thors have fuppofed, thac it affilts in the preparation
of bile ; bur this idez is founded mercly on conjeéture.

Sect. lIL  Of the' Stemach.

Tue Momach is = membranous and mulcular bag,
in fhape nor 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 reccives the end
of the oefophagus, and is called the cardia, and fome-
times the left and upper orifice of the ftomach ; though
its finration is not much higher than the other, which
i3 ftyled the right and inferior orifice, and more com-
monly the prforns; both thele openings are more ele-
vated than the body of the ftomach.

The aliment paffes down the cefophagus into the
ftomach through the cardia, and after having under-
gone the necellary digeftion, pafles our at the pylorus
where the inteftinal canal commences.

The ftomach is comnpofed of four tunics or coats,
which are {o inumately conneéted togecher that it re-
gquires no little dexterity in the anzomilt to demon-
ftrate them. The exterior one is membranons, 1:-:;5:?
derived from the peritonmum.—The fecond is a° muf-
calar tnic, compofed of flelhy fibres which are in the
grearelt number about the two orifices.—The third js
called the netvous coat, and within this 15 the villous
or velvet-like coat which compoles the iniide of the
itomach.

The two lalt coats being more extenfive than the
two firft, form the folds, which are obferved every
where in the cavity of this vifens, and more particu-
larly about the pylorus ; where they feem to impede
the too hafly exclufion of the aliment, making a con-
fiderable plait, called valonla pylori.

The inner coat is conftantly moiftened by a mueus,
which approaches to the nawre of the fuliva, and is
called the galtric juice ; this liquor has been fuppofed
to be fecreted by certain minute glands (v) feated in
the mervons tunic, whole excretory duds open on the
{urtace of the villous coat.

The arterics of the ftomach called the gailric arte-
ries are principally derived from the cahac ;
its veins pafs to the fplenic, and others ro the vena
portae ; and its nerves are chiefly from the eighth pair
or par x'agum.

“I'he acconnt given of the tunics of the {tomach
may be applied to the whole alimentary canal ; for
bu?h the celophagus and inteitines are, like this vifeus,
compofed of four coars.

Before we deferibe the conrfe of the aliment and
the ufes of the ftomach, it will be neceflary to [peak
of other parts which aflift in the procefs of digeilion.

Sect. IV. Of the Oefophagu.

TuE cefophagus or gulletis a membranous and muf-
cular canal, extending from the bottom of the mouth
to the upper onfice of the ftemach.—Its upper part
where the aliment is received is (haped fomcwhat like
a funnel, and is called the pharynx,

From hence it runs down clofe to the bedies of the
vertebrae as far as the diaphragm, in which there is
an opening through which ic pailes, and then termi-
nates in the flomach abouat the eleventh or twelfth ver-
tebra of the back.

The ozlophagos is plentifully fupplied with arteries
from the exrernal carotid, bronchial, and fuperior in-
tercoftal arcerics ; its veins empty themfelves into the
vena azygos, internal jugular, and mammary veins,
&e,

Its nerves are derived chiefly from the eighth pair.

We likewile meet with a muens in the cefophagus,
which every where lubricares its inner furface, and
tends to aflilt in deglutition,—This muocus feems to be
feercred by very minute glands, like the mucusin other
parts of the alimentary canal.

Sger. V. Gf the Imteflines.

Tue inteltines form a canal, which is vlually fix
times Jonger 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 ealily nnderftood, that 2 part of fuch greac
length mult necetlarily make many circomvolutions, 1
be cenfined with fo many other vifcera within the ca-
vity of the lower belly.

Althongh the iweitines are in fadt, as we have ob-
ferved, only one long and extenfive canal, yet different
pares have been diltin%ui.lhrd by differenr names.

The inteftines are firlt diftinguithed into two parts,
one of which begins ar the ftomach, and is called the
thin or farall inteflines, from the fmall fize of the canal,
when compared with the other part, which is called
the farge inteflines, and includes the lower pottion of
the canal down to the anus.

Each of thele parts has its [ubdivifions,—The fmall

in-

(x) This membraneus bag, thongh excedingly thin and tranfparent, is found capable of fupporting mercu-

ry, thrown into it by the fame channel.

v) Heifter, fpeaking of thele glands, very properly fays, ““in porcis facile, in bomine raro obfervantur ;*
for although many anatomical writers Jli'-'i."ﬂt. feribed 111.-:-irL appearance and ﬁ,'_r_urr:,. }"f't,'h‘.}' do net feem ro have
been hitherto IE'aI]‘sJ'uﬂnril_-,' demonftraied in t+]1a: ]|:m'mn ftomach ; and the gaftric jnice is now more generally
believed to be derived from the exhalent arteries of the flomach.
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inteftines being diftinguithed into ducdenum, jcju-
nom, and iliom, and the larger portion inte cogcum,
colon, and reéftum.

The fmall inteftines fill the middle and fore parts of
the belly, while the large inteftines fill the fides and
both the apper and lower parts of the cavity.

The doodenam, which is the firlt of the fmall in-

. teflines, is fo called, becanfe it is about 12 fuches 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 appearanee
gives it its name, and likewife ferves to point out where
it bewins.

‘The next divilion is the ilinm, which of ixfelf ex-
ceeds the united length of the duodenum and jejunum,
and has received its name from its numerous circomvo-
lutions, The large circumvolution of the ilium co-
vers thefirft of thelargeinteftinescalled the ceenm(x),
which feems properly to belong to the colon, being a
kind of pouch of aboat fonr fingers in width, and near-
Iy of the fame length, having exteriorly a little ap-

pendix, called appendix cxci.

The coecim is placed in the eavity of the os ilium
on the right fide, and terminates in the colon, which is
the largeit of ail the inteftines,

This intelfine afeends by the right kidney to which
it isattached, pafes ander the hollow part of the liver,
and the bottom of the flomach, to the fpleen, o which
it is likewife fecured, as it is alfo wo the left kidney ;
and from thence pafies down rowards the os facrum,
where, from its firaight courfe, the canal begins w
take the name of redfuwar.

There are three lipamentons bands extending thro’
the whole lengeh of the colon, which, by being thorer
than its two inner coats, ferve to increafe the plaits on
the inner furface of this gut.

The arws which terminates the intelinum refom,
is furnifhed with three mufcles; one of thefe is com-
pofed of cirenlar fibres, and from its ufe in thutting the
paffage of the anus is called /phinéfer ani.

The other two are the fevatores amiy, fo called, be-
caufe they elevate the anus after dejedtion. When thele
by palfy, or any other difeale, lofe the power of con-
trafting, the anus prolaples; and when the iphinéter
is affeéted by fimilar canfes, the feces are voided in-
volintarily.

It has been already obferved, that the inteftinal ca-
nal is compofed of four tunics ; but it remains o be re-
marked, that here,as in the itomach, the two inner tu-
nics being more extenfive than the other two, formthe
plaits which are to be feen in rhe inner furface of the
inteftines, and are called valvelc conniventes.

Same authors have confidered thefe plaits as ténding Ol th
to retard the motion of the faees, in order to afforc Abdom
more time for the feparation of the chyle ; but there
are others who attriboic to them a different vie: they
contend, that thefe valves, by being natnrally inclined
downwards, cannot impede the defeent of the faeces,
but that they are intended to prevent their retarn up-
wards,
They are probably deftined for both thele ufes ; for
although thefe folds incline to their lower fide, yet the
inequalities they occafion in the canal are fufficient to
rctard, in fome meafure, the progreflive motion of the
feeces, and to afford a greater furface for the ablorp-
tion of chyle, and their nawral pofition feems 1o op-
pole itfelf 1o the rewrn of the aliment.
Beflides thele valowdoe conniventes, there is one more
confiderable thanthe reft, called the valoe of the colon ;
which is fonnd ar that pare of the canal where the in-
teftinem iliom is joined to the colon. This valve per-
mits the alimentary pulp to pals downwards, but ferves
to prevent its return upwards; and it is by this valve,
thar glyfters are prevented from pafling into the finall
inteftines (v ).
Of the lile vermiform appendix of the cocenm, it
will be fufficient to fay, that its ufes have never yer
been afcertained.  In birds we meet with two of thele
appendices.
The inteflines are lubricated by a conftant fupply of
mucus, which is probably fecreted by very minute fol-
licles (z). This mucus promotes the defcent of the a-
limentary pulp, and in fome mealure defends the inner
furface of the inteftines from the irritation o which ic
would, perhaps, otherwife be continnally expofed from
the aliment; and which, when in a cermin degree,
excites a painful difovder called eolie, a name given to J
the difeale, becaule its moft nfial fear is in the intefli- |
num colon. | d
The inteltines are likewife frequently diltended with i
air, and this diftenfion fometimes cecafions pain, and- ‘.ll
conflinres the Samlent colic. | §
The arteries of the inteitines are conrinnations of |
the melenteric arteries, which are derived in-two con- i |
fiderable branches from the aorga,—The redundant h |
blood 15 carvied back into the vena portarim. il '
In the rectum the veins are called Aemvorrdoidead, and :|L'
are there diltingeilied into internak and external : the Bl
firft are branches of the inferior mefenteric vein, but .r|
the latter pafs intoother veins. Sometimes thele veins ,
are diltended with blood from obitroftions, from weak- l
nels of their coats, or fron other canfes, and whar we ph
call the. besmorrhords takes place.  In this difeafe they F
are lometimes yuptared ;. and the difcharge of blond f
: which |

(x) Anatemifls have differed with refpeét to this divifion of the jnteflines.—The methed here followed is now

likewife been called the vermiform appendix, from its refemblince to a worm ia lize and lengrh.

senerally adopred ; but there are anthors who allow the name of ceaim only fo the litdle appendix, which has a! J
1

v) This is not invariably the cate, for the contents of a giylter have been found net only to reach the fmall
inteftines, but to be voided at the moath.  Such inftances, however, are net common, |

z) Some writers have diftinguilhed thefe glands inte miliary, lenticular, &c.—Branner and Peyer were the .
'ﬁ't‘l%. anatomifts who deferibed the glands of the inteftines, and their deferiptions were chiefly taken from ani- |
mals, thefe glandalar appearances not feeming to have been hitherro fatisfactorily pointed cut in the human fub. |

jedt.—It is now pretty generally believed, that the mucus which everywhere lubricaies the :
cxhaled from the minetc ends of artevies; and that thele extreinizies firlt open imo a bollow velicle, fron 1

mentary canal, is

] o . . E - A
whence the depofited juice of feveral branches flows out through oue common orfice, )
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which confequently follows, has probably occafioned
them to be called hamorrhoidal veins.

The nerves of the inteflines are derived from the
eighth pair.

Seet. VI. Of the Mefentery.

THE name of the sefentery implies its fituation a-
midit the inteflines, It is in faét a part of the perito-
nawm, beinga reduplication (1) of that membrane
from cach fide of the lambar vertebra, o which it is
firmly auntached, fo that it is formed of two laminae,
conneéted ro each other by cellular membrzne.

The inteftines, in their different circumvolutions,
form a great number of arches, and the mefentery ac-
companies them throngh all thefe tarns ; bur by being
attached only to the hollow pare of each arch, it is
1:D'~Imi to have only a third of the extent of the intef-
tines,

That part of this membrane which accompanies ihe
fmall inteltines isthe mefentery, properly fo called; bur
thofe parts of it which are artached to rthe colen and
reétum are diftinguithed by the names of mrefo-cofon and
s fo-redture,

There are many conglobate glands difperfed through
this double membrane, throngh which thelafteals and
l}’mpl'l:ltifs p.-ll'_-i in their way to thethoracie duét. The
blogd-veflels of the mefentery were deferibed in fpeak-
ing of the inteftines.

This membrane, by its attachment to the vertebra,
ferves to keep the inteftines in their natural fitvation.
The idea ulually formed of the colic called miferere, is
perfedtly erroneous; it being impoffible that the in-
teftines can be twilted, as many fuppofe they are, in
that difeale, their auwachment o the mefentery effec-
mally preventing fuch an accident—bur a difarrange-
ment fometimes takes place in the inteftinal canal itfelf,
which is produ&iveof difagrecable and fomerimes faral
confequences.—This is by an introfniception of the in-
tefline, an idea of which may be ealily formed, by
taking the finger of a glove, and involving one part of
it within the other.

If inflammation rakesplace, the ftrifture in thiscafe
is increaled, and che periftaltic motion of the inteflines
51:}' which is meant the progreflive motion of the feces

ownwards) is inverted, and whatis called the iliae
,Ed_.g?iau takesplace. The fame effeéts may be occafioned

y 4 defcent of the intelline, or of the omentum cither
with it or by itfelf, and thus conftitating what is called
an hermia rrpture ; a-term by which in general is meant
the falling down or pru[rufgm of any part of the intef-
tine or omentum, which ought natrally to be contain-
ed within the cavity of the belly.

To convey an idea of

the lower edge of the tendon of the mufculus obliquus
externus, is [tretched from the fore-part of the osiliom
or haunch-bone of the os pubis, and conftitures what is
called Powpart’s or Faliopins's figament, forming an
opening, through which pafs the great crural artery
and vein. Near the os pubis the fame tendinous fibres
are feparated from cach other, and form an opening on
cach fide, called the abdominal ring, through which
the {permatic velfels pafs in men, and the ligamenta u-
teri in women. In confequence of violent efforts, or
perhaps of nawral caofes, the inteftines are found fome-
times to pals through thefe openings; but the perito-
nzum which inclofes them wilien in their natural cavity,
ftill eontinues to farround them even in their defcent.
This membrane does not become torn or lacerated by
the violence, as might be cafily imagined ; bot its di-
latibility enables it to pafs out with the vifeus, which it
inclofes as it werein a bag, and thus forms what is
called the hernial fac.

If the hernia be under Poupart's ligament, it is call-
ed femeral; if in the groin, inguinal (&); and fero-
taf, if in the ferotum, Different names are likewife
given to the hernia as the contents of the fac differ,
whether of omentum only or intefting, or both :—but
thefe definitions more properly belong to the province
of furgery.

Sect. VII. Of the Panereas.

TuE pancreas is a conglomerate gland placed be-
hind the bottom of the ftomach, twwards the firlt ver-
tebra of the loins; fhaped like a dog’s tongue, with
its point ftretched out rowards the fpleen, and its other
cnd extending towards the deodenum. It is abour
eight fingers breadth in length, two or three in width,
and one in thicknefs.

This vifcus, which is of a yellowilh colour, fome-
what inclined to red, is covered with a membrane
which it derives from the peritonzum. [ts arteries,
which are rather numerous than large, are derived
chiefly from the {plenic and hepatic, and its veins pals
into the veins of the fame name,—lts nerves are de-
rived from the intercoftal.

The many little glands of which it hasbeen obferved
the pancreas is compofed, all ferve to feerete a liquor
called the pawcreatic juice, which in its colour, confift-
ence, and other properties, does not feem to differ from
the faliva. FEach of thefe glands fends gur a little ex-
cretory duél, which, uniting with others, help to form
larper duéts; and all thefe ar laft terminate in one
common excretory duét (firlt difcovered by Virtfungus

111

(4) He who only reads of the reduplication of membranes, will perhaps not eafily nnderftand how the peri-
tonzum and pleura are reflected over the vifcera in their feveral cavities ; for one of thefe ferves the fame pur-

poles in the thorax that the other does in the abdomen.

This difpolition, for the difeovery of which we are

indebted to modern anatomifls, conflitutes a curions part of anatomical knowledge : but the findent, unaided
by experience, and aflifted 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 perfeéily anfwer the prefent purpefe, if he con-
iiders the mefentery as 2 membrane attached by one of its fides to the lumbar vertebrae, and by the other to the

inteltines.

(#) The hernia congenita will be confidered with the male organs of generation, with which it is intimately

connedted.

the manner in which fuch a Of the
defcent takes place, it will be neceffary to obferve, thar Abdomen.
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in 1642), which rans throngh the middle of the gland,
and is now ufually called diecfus pancreaticus Virtfungi.
This canal opens into the inteftinum duodenum, fome-
times by the fame orifice with the biliary doé, and
fometimes by a diftinét opening. The liquor it dil-
charges being of a mild and infipid nawre, ferves to
dilate the alimentary pulp, and to incorporate it more
eafily with the bile.

Sect. VIII. Of the Liver.

THaE liver is a vilcus of conliderable fize, and of a
reddith colour; convex fuperiorly and anteriorly where
it is placed under the ribs and diaphragin, and of an
unequal furface polteriorly. It is chiefly fitnated in
the right hypochondrium, and under the falfe ribs;
bue it likewif= extends into the epigafiric region, where
it borders upon the ftomach. It is covered by a pro-
duction of the peritonzum, which ferves ro awach it
by three of its reduplications to the falle ribs. Thefe
reduplications are called dgameents, though very differ-
ent in their texture from what are called by the fame
name in other parts of the body. The nmbillical cord,
too, which in the foems is pervious, pradually becomes
a fimple ligament after birch; and,g‘l.\jr pafling to the
liver, ferves likewife to {eeure it in its firuation,

At the pofterior part of this ergan where the umbil-
lical veffcls enter, it is found divided inte two lobes.
Of thefe, the largelt is placed in the right hypochon-
drium ; the other, which covers part of the ftumach,
is called the fitefe fobe.  All the veilels which go o
the liver pafs in at the fillare we have mentioned ; and
the produdtion of the peritonazam, which invelts the
liver, was defcribed by Gliffon, an Englith anatomiit,
as accompanying them in their paffage, and furround-
ing them like a glove; hence this production has been
commonly known by the name of capfi/a of Gliffon
but it appears to be chiefly 2 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 perfeét the blood; bat 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 porta. This is contrary o the
mode of circulation 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 cee-
liac, is principally dellined for its noarifhment; ani t.hv:
vena porta, which is formed by the union of the veins
from molt of the abdominal vilcera, furnifhes the blood
from which the bile is chiefly to be feparared ; fo that
thefe two feries of vellels 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 retnrns the blood from the extremi-
ties of arteries, while as the latter it prepares it for
fecrerion.

The nerves of the liver are branches of the interco-
flal and par vagnm, The bile, after being feparated

Ny T 9 M Y

from the mafs of blood, in 2 manner of which mention
will be made in another place, is conveyed out of this
organ by very minute excretory duéts, called poribi-
diarii; thefe uniting together like the excretory duéls
in the pancreas, gradually form larger ones, which at
length terminate in a confiderable canal called dudfus
hepaticss.

Sect. IX. Of the Gall-bladder.

Tue gall-bladder is a little membranous bag, thaped
like a pear, and auached to the pofterior and almoit
inferior part of the great lobe of the liver.

It has two tunics ; of which the exterior one 15 2 pro-
duéltion of the peritoneum. 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 tunie,

The gall-bladder is fopplied with blood-veilels from
the hepatic arteries, Thele branches are called the
ciflic arteries, and the cyltic 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 continved in the
form of a canal called daFeer ey flicus, which foon unites
with the duftus hepaticus we deleribed as the excre-
tory duét of the liver; and forming one common canal,
takes the name of duéfus coledochus commanis, through
which both the cyftic and hepatic bile are difcharged
into the duodenum. This canal opens into the inte-
ftine in an oblique diretion, firlt pafling throngh the
exterior tunic, and then piercing the other coats after
running between each of them a very linle 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,
foinewhat anftuous and bitrer, and of a yellowith co-
lour, which caflily mixes with water, oil, and vinous
fpirits, and is capable of diflolving refinous fubftances,
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From fome late experiments made by M Cader®, it * Mew. d=
appears to be formed of an animal oil, combined with ¥ Aead, des

the alkaline bafe of fea-falt, a falt of the natire of
milk, and a calearcous earth which is flightly ferru-
ginais,

Its definition feems fufficiently to poinr out the ufes
for which it is intended (c). It blends the alimentary
mafs, by dividing and attenvating it; correds the wo
great difpofition to acelcency, which the aliment ac-
quires in the {lemach; and, finally, by its acrimony,
tends to excite the perifiallic motion of the inge-
ilines,

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 throogh the hepatic du@t
and the other from the gall-bladder. Thefe rwo [-.jip_q‘
however, do not effentially differ from each other.
The hepatic bile indeed is milder, and more liquid thax
the cyllic, which is conftantdy thicker and yellower

4 7. and
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and by bring biuerer, feems 1o poffels preater alivity

Abdomer. than the other,

Every body knows the fonrce of the heputic bile,
that it is feereted from the mafs of blood by the liver;
but the origin of the cyftic bile has occafioned no lictle
controverly amonglt axatomical writers. There are
fome who contend, that itis feparated in the fubfance
of the liver, from whence it pafles into the gall-bladder
through particular vefiels. In deer, and in fome other
quadrupeds, as well as in feveral birds and fithes, there
1s an evident communication, by means of particalar
vellels, bevween the liver and the gall-bladder. Bian-
chi, Winflow, and others, have afferted the exiltence
of fuch veflels in the human fubjed, and named them
hepaticyfiiz dufts; but it is eertain that no {uch duéts
cxilt.—In obiftrudtions of the cyitic duft, the gall-
bladder las ‘been fonnd fhrivelled and empty : fo that
we may conlider:the gall-bludder as a refervoir of he-
patic bile; and thar ivis an eltablifhed fadt, that the
whole of the bile comained in the pall-bladder is de-
rived from the Jiver; that it paffes from the hepatic o
the cyltic duét, and from thar o the gall-bladder.
The difference in the colowr, confiltence, and tafte of
the bile, is merely the confequence of ftagnation and
dblorpiion. When the ftomach is diftended with ali-
ment, this refervoir nnderpoes a certain degree of com-

Mion, and the bile palecs cat into the iageltinal ca-
nal ; and inthe efforts to vemit, the gall-bladder feems
to ‘be conftantly affeted, and-acduch times difcharpes
itfelf of its coutents.

Sometimes the bile concretes in the gall-bladder, fo
as to form what are called gali-flones (). When
thefe concretions pafs inoithe cyitic duéi, they fome-
times occalion exquilite pain, by diftending the canal
in their way w the dvodenom; and by lodging in the
dudtos choledochns communis, and obftrufting the
conrfc of the ‘bile, this fuid will be abforbed, and by
being carried back into ithe circulation occafion a tem-

porary jaundice.
EEtTt Kr 'ﬂfﬁr @ffﬁﬂ'l

Twe fpleenis a foft and dpongy wileus, 'of a bluifh
eolonr, and about five or fix fingers breadth in length,
and three in width, fitnared iuﬁuc left hypoachondriom,
between the ftomach and the falfe ribs. Thar 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-
gc, fupplics this vifcus with blood, and aveiwof thefame
pame carries ivback into the vena porta.

Its nerves are derived from a particular plexus ealled
the fplenic, which is formed by branches of the.inter-
eoftal nerve, and by the cighth pair, or par wagum.

The ancienrs, who fuppoled two fortsof bile, conh-
dered the fpleen asthe recepracle of what they called arra

R . U el e |
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bilir, Hawvers, who wwrate - ly on the Lones,
determined its ufe to be that of feerening the fynovia;
aud the laze Mr Hewlfon imagined, rlmr.i:-cmeu:rqd
with the thymas and dymplatic glands of the Dbody in
furm]ug the red globules of the bluod. All thefe.opi-
nions deem 1o be equally fanciful. The want ﬂf an
excretory duct has occafioned the real ufe of this vilous
to be till doubtful. Perbaps the blood undergoes
fome change in iy, which may aflift in the preparation
of the bile. This is the opinion of the generality of
modern phyfiologifis ; and the great quanuty of blood
with which it is fupplied, together with the courfe of
its veins into the vena porie, feem io render this no-

tion probable.

Spcr. XKl 0Of vhe Clendule Ranales, Kidueys,
and Uraers,

Tae glandule renales, which were by the ancients
fuppofed tofecrete the atra bilis, and by them named
capfile atrabilares, are vwo flar bodiesof an irregular
figure, one on each fide between the kidney and the
aoTia, M

In the foews they are as large as the kidneys: but
they do not increalc afterwards in ;proportion o thefe
paris; and in adults and.eld people they are generally
fonnd dhrivelled, eod much wafled. They have their
arterics and weins.  Their arccries -afuslly arife from
the Aplenic orthe emulgrent, and fometimes from the
aorta; andtheir veins go to the meighbouring veins,
or ‘o the vena cava. Wheir nerves are branches of
the interceftal.

The ufe of thele paresis not yer perfetly known.
In the foetns the {eeretion of wrine muft be in a very
{mall quanticy, and & parvef the biood may. perha
then pafs through thefe channels, avhieh in the adule
is.carricdito the kidneys to fupply the matteriof urine.

The kilineys are two in number, {ituated one on the
right and the other on the leit fide in the lumbar re-
gion, berween the laft falfe riband the os iliom, by
the fides of the vertebree. Each kidney in uts figore
refembles a fort-of bean, which from its thape is ealled
#iduey-bean. The concave part of each kidney is
tarned towards the doria andlu vena wcava afcendens,
They are lorrounded by a.good deal of fat, and receive
a coat from the peritonaeum ; and when this isremoved,
a very fine-membrane is found invefting their fubftanee
and the veflels which ramify through them.

Each kidney has a coniderable artery and wein,
whicharecailed the emudgesr. Theartery isa branch
from the aorta, and the vein palles into the vena cava.
Their merves, which every where accompany the blood-
vellels, arife from a eaniiderable plexus, which is de-
rived from the dntercoftal.

In each kidnoy, which -in the adult is of a prefty
firm texture, there are three {ubltances to be diflin-
guithed (£). The outer part is glandular or cortical,

beyond

(p} Thefe concretions fometimes remain in the g&il-blruaﬂder without mnﬁn;-dnf uncalinels. Dr Heberden
relates, thar a gall-fone wéighing two drams was foand the gall-bladder of the late Lord Bath, thongh he
had never complained of the jaundice, nor of any dilorder which he could atwibate to that caule. Jied,

Tranf. Vol. ii.

5[-.} The kidneys in the feets are ditial! ydebalated ; bt inthe-adol they becowe perfeily firm, finooth,
an

regular,
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Of the beyond this is the vafcelar er tubalar fubRance, and Gf the

is diftended in a certain degree, it excites i us 4 cer-
Abdomzt. (he jnner part is papillary or membranous,
'_.l.v_d

It is in the cortical part of the kidney that the fe-
eretion is carried on ; the urine being here received
from the minnte extremities of the capillary arterics,
is conveyed out of this cortical fubflance by an infinite
number of very fmall eylindrical canals or excrerory
vellels, which conflitute the tbular part, Thelc
tubes, as they approach the inner fubffance of the kid-
ney, gradually unite together; and thos forming lar-
ger canals, aclength terminate intenor vwelve livle

rotuberances called papilie, the orifices of which may

¢ feen without the afiiltance of glaffes. TFhefe pa-
pillas open into a finall cavity or refervoir called e
peivis of the kidizy, and formed by a diflinft membra-
nous bag which embraces the papiilee. From this pel-
vis the urine is conveyed through a membranous canal
which paffes out from the hollow [ide of the kidney, a

L g T =T : i Abdomen,
tain fenfation, which brings on as it were a voluntary .L_‘_lv_,

contraction of the bladder ro promore its dif-:h:'.r%f.—
But this contraétion is net ctfeéted by the muicolar
fibresof the bladder alone : for all theabdominal mufcles
contraét in obedience to our will, and prefs dewnwards
all thie vifeera of tlie lower belly ; and thele powers be-
g wnited, at lenpth overcome the reliftance of the
fibres furronnding the neck of the bladder, which di-
lates and affords a paflage to the urine throngh the
erethira.

The frequency of this evacaation depends on the
quantity of urine fecreved ; on the degree of acrimony
it pofieffes; on the fize of the Lladder, and on its de-
gree of fenfibiliiy.

The orine varies much in its colour and contcnts.
Thefe varicties depend, on ape, fex, climate, dict, and
other circumftances.  In infans it is generally a clear

tor  little below the blood veilels, and is called wreter. watery fluid, without finell or tafle. As we advance in
Uteters. The ureters are each about a5 large a5 2 commonr life, it acquires more colour and finell, and becomes
writing-pen.. They are fomewhat corved in their more impregnated with falts. In old people it becomes
courfe from the kidneys, like the letter /5 and ar length  fhill more aerid and ferid.
terminate in the pofterior and almoft inferior part of  Ina healthy Rate it is nearly of a fraw coleur.
the bladder, at fome diftance from each other. They After being kepr for fome time, it depofites a tarta-
pafs into the bladder in the fame manner as the duftus  rous matter, which is found 10 be compofed chicfly of
choledochus communis pafles into the inteftinum duo-  earth and falt, and foon inerufls the Gdes of the veliel
denum, not by a dircét paffage, but h{ an obligne in which it is contained. While this feparation is ta-
courfle between the two coats ; lo that the difcharge king place, appearances like minute fibres or threads
of urine into the bladder is promoted, whillt itsreturn  of a whirtifh colour, may be feen in the middie of the
is prevented. Nor does this mode of ftruéture prevent urine, and an cily feum oblerved floating on its ferface.
the paffage of finids only from the bladder into the So that the moft common appearances of the urine
areters, Ent likewife air :—for air thrown into the arc fufficiemt to afcertain that it is a watery fb-
bladder inflates ir, and it comtinues to be diftended if ftanee, impregnated with earthy, faline, and cily par-
a ligature is pafled ronnd irs neck ; which feems to ticles.
prove fufficiently thar it cannot pafs into the ureters. ‘The urine is not always voided of the ame colour
and confiftence; for thefe are fonnd to depend on the
Sect. XII. Of the Urinary Bladder, proportien of its watery part to that of its other con-
flitnene principles.—Iis eolonr and depree of foidicy
< Tue urinary bladder is a membranons and mufenlar  feem to depend on the quansity of faline and inflam-
bag of an ohlong roundifth fhape, fituared in the pelvis, mable particles contained in ir: fo that an increa- .
between the os pubis and inteltinum reétum in men, fed proportion of thofe parts will conftantdly give the I
and berween the os pubis and uterns in women. It wrine @ higher colour, and add to the quantity of fedi-
npper and wideft part is nloally called the Settom, its  ment.
narrow part the neck of the bladder; the former only The variety in the appearance of the urine, depends |
is covered by the peritonzeum. on the nawre and guaniity of folid and fuid alimen: !
The bladder is formed of three costs, connefted to-  we take in ; and it is likewile occafioned by the diffe- |
gether by means of cellular membrane. The external rent ftare of the vrinary veflcls, by which we mean the i
or peritonzal, is only a partial one, covering the up-  channels throvgh which it is feparated from the blood, i
per and hack part of the bladder. The middle, or muf-  and conveyed through the pelvis into the urerers. The
cular coar, is compofed of irritable, and of courfe muf- caufes of calculous concretions in the urinary paffages, ‘
enlar fibres, which are moft collefted around the neck are to be looked for in the natwral conftiwtion of the
of the bladder, but not fo as to form a diftin® mufcle, body, mode of life, &c.
or fphinéer, as the generality of anatomifls have hi- It having been obferved, that after drinking any |
therro fuppofed. Ilgh: wine or Spa water, it very foon paffed of by !
‘The inner coat, though much fmoother, has been uwrine, it has been fuppofed by fume, that the urine is l
£id to refemble the villons tinic of the inreltines, and ot Hltﬂj?}thﬂ‘ conveyed to the bladder by the ordinary
lilke that is provided with a mncus, which defends it courle of circulation, but that there muft certzinly cx-
;11;.|111[!. the acrimony of the vrine. ilt fome u:hrlr Ihuru:'r mneans of communication, per-
103 It will be eafily conceived from what has been faid, haps by certain weflels between the flomach and the !
E:i:f:: that the kidneys are two glandular bodies, thro’ which bladder, or by a retrograde motion in the lymphatics.

4 faline and excrementitions. flmd called griwe is con-
ftandly filtering from the mafs of blood. ]
While only a {mall quantity of urine is collefed in
ihe bladder, it excites no kind of uneafinels ; bat when
a greator quantity is accumulated, fo that the bladder

But it is certain, that if we open the belly of a dog,
prefs.ont the urine from the bladder, pafs a lipature
roand the emulgent arteries, and then few up the ab-
domen, 2nd give him even the moit diuretic liquor o
drink, the flomach and other channels will be diftend-

42 a ed
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a‘T the ed with it, but not a drop of urine will be found to fide of the mouth, and which makesat its inferior Aﬂﬂ'
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pens when a ligatare 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 arterics, in the manner we
have deferibed.—1t is true, that wine and other Jiquors
promote a fpeedy evacuation of urine : but the dif-
charge feems te be merely the effe@ of the flimulus
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 veflels that go to the kidneys; the con-
ftant fupply of frefh blood that is effenmal to health ;
and the rapidity with which it is inceffantly circulaced
through the heart to all parts of the body.

Secr. XL Gf Digeflion.

WE are now proceeding to [peak of digeflion, which
feems to be introdoced in this place with propricty,
after a defeription of the abdominal vifcera, thegrearer
part of which contribure ro this funftion, By dige-
Mien is to be underftood, the changes the aliment un-
dergoes for the formation of chyle :—thele changes
are effected in the month, ftomach, and fmall in-
teflines.

The moath, of which every body has a gencral
knowledge, is the cavity between the two jaws, formed
anteriorly and laterally by the lips, teeth, and checks,
and terminating pofteriorly in the throar.

The lips nnfchcukﬁ are made up of fat and mofcles,
covered by the cuticle, which is continued over the
whole inner forface of the mouth, like a fine and deli-
cate membrane.—Belide this membrane, the infide of
the mouth is furnifhed with a fpongy and very valcular
fubflance called the gems, by means of which the
teeth are fecnred in their fockets. A fimilar fobitance
covers the roof of the mouth, and forms what is called
the velum pendwlum palati, which is fixed tothe ex-
tremity of the arch formed by the offa maxiliaria and
offa palati, and terminates in 2 foft, fmall, \and coni-
cal body, named weowle ; which appears, as it were,
fulpended from the middle of the arch over the balis of
the tongue.

The velum pendolum palati performs the office of a
valve between the cavity of the mouth and the pha-
rynx, being moved by feveral mufcles (r).

The tongue is compofed of feveral mufeles (¢ ) which
enable it to perform a variety of motions for the arti-
culation of the veice ; for the purpofes of maftication ;
and for conveying the aliment into the pharynx. Its
vpper part is covered with papillae, which conflitute
the organ of tafte, and are eafily to be diftinguithed ;
it is covered by the fame membrane thar lines the in-

Polteriorly, under the velum palati, and ar the bafis
of the tongue, is the pharynx : which is the beginmnyg
of the ecfophagus, ftretched out every way, fo as lo re-
femble the top of a funnel, through which the aliment
pafles into the flomach. .

The mouth has a communication with the noftrils at
its pofterior and upper part; with the ears, by the Eu-
ftachian mbes ; with the lungs, by mcans of the -
rynx; and with the ﬂu:uach,gb}r means of the alo-
phagus. :

T'he pharynx is conflantly meiftened by a fluid, fe-
creted hy two confiderable glandscalled the tonfils, one
on each fide of the velum palati.  Thefe glands, from
their fuppofed refemblance to almonds, have likewile
been called amypgdals,

The mouth is moiftened by a confiderable quantity
of faliva. This flnid is derived from the parotid glasnds ;
a name which by its etymology points out their fitua-
tion to be near the ears. They are two in number, ene
on each fide under theosmala : and they arcof the con-
glomerate kind ; being formed of many fmaller glands,
each of which fends out 2 very fmall excretory duét,
which unites with the reft, to form one common chan-
nel, that runs over the chicek, and picrcing the bueci-
nator mufcle, opens into the mouth on each fide, by
an orifice into which a briltle 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 g]an%s, which are finated
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 cnes,—pour the faliva into the mouth
through their feveral excretory dudts. ;

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 fimell in
healthy fubjeéts; and thele properties would feem 1o
prove that it contains very few faline or inflammable
particles,

The vles of the faliva feem to be to moiften and
lubricate the mouth, and to affift in reducing the ali-
ment into a {oft pulp before it is conveyed into the fto-
mach.

The variety of funtions which are conflamtly per- o ll,:i
formed by the living body, muft neceffarily occalion a 54 yhir

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 nor
thele lofles conftantly recruited by a frefh fupply of
chyle, the body would foon efleét its own diffolution.
But naterc has very wifely favoured vs with organs fit-
ted to produce fuch a fupply ; and has at the fame time
endued us with the fenfations of hunger and thirit, that
our atrention may not be diverted from the neceffary
bulinels of nurition. The fenfation of hunger is uni-

verfally

(r) Thefe are the cirenmflexns palati, levator palati maollis, palato-pharyngzeus conftritor ithmi favcinm

and azygos uvnle. See page 708,

(¢) Thele are, the genio-gloflus, hyo-gloflus, lingnalis, and ftylo-gloffus.  Sce page 708.
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verfally known ; but it would perhaps be difficalt 1o
deferibe it perfeétly in words. It may, however, be
defined to be a certain uneafy fenfation in the ftomach,
which induces us to with for folid food ; and which
likewife ferves to point outr the proper quantity, and
time for taking it. In defcribing the ftomach, men-
tion was made of the gaftric juice, as cvery where lu-
bricating its inner coat. This humour mixes ifelf
with the aliment in the ftomach, and helps to prepare
it for its pailage into the inteftines; but when the fio-
mach is perfectly empry, this fame fluid irricies the
coats of the {tomach itlelf, and produces the fenfation
of hunger.

A certain proporiion of liquid aliment is reguired
to aflift 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 fcat of this fenfation is in the
tengue, fances, and cefophagus, which from their
great fenhbility are required to be kept moiil : for
though the fauces are naturally moiftened by the mu-
cus and falival juices; yet the blood, when deprived of
its watcry part or rendered acrimonious by any nawral
canles, never fails particularly to affect thele parts, and
the whole alimentary canal, and to occafion thirlt.—
This is the common cffeét of fevers and of hard labour,
by both which too muclh of the watery pare of the blood
is diffipated.

It has been obferved, that the aliment undergoes
fome preparation in the mouth before jt pafles into the
ftomach ; and this preparation is the effect of maitica-
tion. In ':rca.ting of the npper and lower jaws, men-
tion was made of the number and arrangement of the
teeth. The upper jaw was deferibed as being immove-
able ; but the Jower jaw was fpoken of as being ca-
pable of elevation and depreffion, and of a grinding
miction. The aliment, when firlt carried into the
mouth, is prefled between the tecth of the two jaws
by a very itrong and frequent motion of the lower
jaw ; and the rongue and the cheeks aflifling in this
procefs, continue to replace the food berween the
tecth till it is perfedtly divided, and reduced to the
confiftence of pulp. The incifores and canini divide
it fielt ingo Mmaller pieces, bor it is berween the for-
faces of the dentes molares by the %riml'mg maotion of
the jaw that the maftication is completed.

Doring this procefs, the falival glands being gently
compreiled by the contradtion of the mufcles that
move the lower jaw, pour oat their faliva : this helps
to divide and break down the food, which ar length
becomes & kind of pulp, and is then carried over the
bafis of the tonguc into the fauces. But to cffedt this
pallage into the cefophagus, it is neceflary that theother
openings which were mentioned as having a commu-
nication with the month as well as the pharynx, fhould
be clofed ; thar none of the aliment, whether folid or
lignid, may pafs into them, whilit the pharynx alone is
dilated 10 receive it :—And fuch a difpofition actually
takes place in a manner we will endeavour to deferibe.

The trachea arteria, or windpipe, throngh which
the air is conveyed to the lungs, is placed before the
t{‘['upimglls_ill the aét of fwallowing ; therefore, if
the laryux (for fo the npper part of the machea is call-
ed) is not clofzd, the aliment will pafs inro it in its
way to the ccfophagns. But this is prevented by a
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fmall and very elaflic ::ar:i]a.gc, called epigloitis, which ©
is attached only to the fore-part of the larynx; fo that &

x.

the food in its paffage to the oefophagus prefles down
this cartilage, which then covers the g%nﬂis or opening
of the larynx ; and at the fame time the velum palat
being capable of fome degree of motion, is drawn
backwards by its muleles, and clofes the openings in-
to the nole and the Enftachian tubes.—Tliis, however,
is mot all, ‘The larynx, which being compofed of car-
tilaginous rings, caunot fail in irs ordinary flate to
comprels the membranous canal of the cefophagus, is
in the at of deglmition carried forwards and npwards
by mufcles deftined for that purpofe ; and confequent-
Iy drawing the fore-part of the pharynx with i, that
opening is fully dilated. When the aliment has reach-
ed the pharynx, s defcent is promoted by its own
proper weight, and by the mulcular fibres of the oofe-
phagus, which continue to contraét from above down-
wards, until the aliment has reached the ffomach. That
thefe fibres have no inconfiderable thare in deglutition,
any perfon may experience, by fwallowing with his
head downwards, when the defeent of the aliment can-
not poflibly be cffeéted by its weight.

It is neceflary that the noftrils and the lungs fhonld
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
molt alarming fymptoms. This is liable to happen
when we langh or fpeak in the adt of deglutition :
the food is then faid to have pafled 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-
firuét 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 thele
cafes very feafonably increafes in proportion to the de-
gree of irriation.

If the velum palati did not clofe the paffage to the
noftrils, deglutition would be performed with difficulty,
and perhaps not ar all ; for the aliment would rerern
through the nofle, 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 difeafe or any other caufes have not this part per-
feét, fwallow with diffieulty.

The aliment, after having been fufficiently divided
by the action of the teeth, and atrennated by the fali-
va, is received into the ftomach, where it is deflined
to undergo a mere confiderable change.

The properties of the aliment not being much alter-
ed at its firlt entrance into the fomach, and before it
is thoroughly blended with the gaftric juice, is capable
of irritating the inner coat of the ftomach to a certzin
degree, and occafions a contrallion of its two orifices.
—In this membranous bag, furronnded by the abde-
minal vifcera, and with a certain degree of nateral
heat, the aliment undergoes a conftant agitation by
mzans of the abdominal mufcles and of the diaphragm,
and likewile by a certain contraéion or expanfion of
the mufcular fibres of the flomach iufelf. By 1his mo-
tion, every part of the food is expofed 1o the aétion of
the gaftric juice, which pradually divides and auwenuates
it, and preparcs it for its paffage into the inteflines.

SuE

R EEEEEEE——E==E=——.

69":"

[ the

i
i

domendt
i

I+
| &]

—i



Lr T il " iy i
AN A F 6 WK

Part III.

Philufophical Tranliftions, tend to throw

iyo
i} Ofthe Some obfervations lawrely pob'ified by Mr Hun-
pbdomen. ter i the

canfiderable lighton the principles of digeflion. There

are few dead bodies in which the ftomach, ar its grear

end, is not found o be in fome degree digeited (n).
! Animals, or parts of animals, pofleffed of the living
! prinesple, when taken into the fomach, are notin e
1 leaft affected by the aftion of thar vifens; bat the mo-
! ment they lofe the living principle, they become fub-
jeft o its digeftive powers. This feems to be the cafe
with the ftomach, which is enabled to refift the attion
of irs juices in the living body : bur when deprived of
the living priuciple, it is then nolongerable orefilt the
powers of that menftroum, which it had itfelf formed
for the digeftion of its contents ; the procefs of dige-
flion appearing to be continned afrer death. This is
confirmed by wliat happens in the ftomachs of fifhes :
' They frequently fwallow, withont maftication, filh
! which are larger than the digefting parts of their fto-
i mach can contain ; and in fuch cafes, that part which
- 15 tzken into the ftomach is more or lefs diffolved, while
' thar part which remains in the ccfophagns is perfectly
I foand ; and here, as well az in the human body, the
l digetting parr of the flomach is often reduced 1o the
i

famre ftate as the digefted pare of the food. Thefe ap-
fezmn:tﬁ tend to prove, that digellion is nor effedted
y & mechanical power, by contra@tions of the fto-
mach, or by hear; bot by a fluid fecreted in the eoats
of the ftomach, which is pourcd into its eavity, and
| there animalizes the feod, or aflimilates it 1o the na-
, ture of blood.
\* Hif.de  From fome late experiments by M. Sage,* it ap-
| Arademic pears, that inflammable air has the property of deftroy-
ing and ditfolving the animal texture : And as we fwal-
" low with the fubitances which ferve us for food a grear
. quantity of atmofpherical air, M. Sage thinks it pof-
ible, 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 cily
fubftance which is the principle of aliments. In
this cafe, would not the imflammable air (he afks),
by diffolving our food, facilitate its converfion intoe
chyle ?
- Bethisas it may, the food, after having remained one,
| two, of three hours in the ftomach, is converred into a
greyith pnlp, which is ufually called ehymes, a word of
Greck etymology, fignifying jwice, and fome few milky or
chylous particles begin to appear.—But the term of its
refidence in this bag is proportoned to the natre of the
aliment, and to the ftate of the ftomach and its juices.
The thinner and more perfely digefted parts of the
food pafs by a litde ar a time into the duodenum,
through the pylorus, the fibres of which relax to af-
ford it a paffage ; and the grofler and lefs digefted par-

ticles remain in the flomach, il they acquire a fuffi-
cient fluidity to pafs inte the inteflines, where the na-
ture of the ehymus is perfeétly changed. The bile and
pancreatic juice which flow into rthe duodenum, and
the mucus, which is every where diflilled from the fur-
fare of the inteflines, mix themfelves with the alimen-
tary pubp, which they flill farther arrenuare and diffolve,
and ineo which they feeny to infufe new properlics.

Two matters very diffevent from each ether in thelr
nawre and deltination, are the refule of thiscombina-
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 wer
have deferibed, conflitutes a very mild, fweet, and
whitifh fluid, refembling milk, and diftinguifhed by tre
name of cfyle. This tlnid is abforbed by rhe lafteal
veing, which convey it into thie cirenlation, where, by
being affimilated into the natore of blood, it affords that
fupply of nurrition, which the continnal waite of the
body is found te require.—The other, is the remains
of the alimentary mafs deprived of all irs notritious’
particles, and containing only fuch paris as were rejec-
ted by the abforbing mouths of the lafteals. This
grofler part, cclled rhe fieces, paffes on through die
courle of the inreftines, to be voided ar the anus, 45
will be explained hereafter ; for this procefsin the eo-
conomy cannot be well underftoed till the motion of
refpiration has been explained. But the firufture of
the inteftines is a fubject which may be properly de-
feribed in this place, and deferves o be attended to:

It has been already obferved,. that the inteftinal ex-
nal is five or fix times as Jong as the body, and tha it
forms many circumvolutions in the cavity of the abdo-
men, which it traverfes from the righ: to the left, and
again from the left o the right; in one place defcend-
ing, and in another extending itfelf npwards, Ir was
noticed likewife, that rhe inner coar of thie inteftines,
by being more capacious than their exterior ronics,
furmed a mnlitode of plaits placed at a certain dif
tance from each other, and called eafonle conmivenres.
Now this difpofition will be found to afford a farther
prooi of that divine wifdom, which the anatomift and
phyfiologilt cannot fail o difcover in all their purfins.
—VFor if the inteltinal canal was much fhorrer than it
u:‘.liural:ly is; if inflead of the prefent circumvolutions
it pafled in a diret courfe (rom 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 fofficient time would be wanting to
affimilate the chyle, and for the neceffary ablorption
of it into thie lacteals : fo that the body woald be de-
prived of the fupply of nurition, which is {o effential
to life and health ; bue the length and circomvolutions
of the intellines, the incquality of their internal fur-

face,

3| (n) The Abbé Spallanzani, who has lately written upon digeftion, finds, from a variety of experiments,
i made upon quadropeds, birds, and filhes, that digeftion goes on for fome timie aiter death, thongh far lefs con-

He found

cr degrec.

fiderable than in living animals ; but heat is neceflary in many animals, or at lealt promotes it in

A much preat-

allo, that when the ftomach was ent ntlt‘of the body, it had fomewhat of the power of
digeltion, thongh 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 curvature of the ftomach diffolved, or much araded after death,

There was often a little erofion, efpecially in different filhes; in which, when he had cleared the flomach of

its contents, the internal coat was wanting. In other animals there was only a fiight eXcoriation; and the in-

jury

Of the
Ahdomeh,



Part 111,

Of the
 Abdomen,
S et

195,

* Heafan's

Exp. Ing.
Part 1L

fzee; aad the courfe of the aliment through them, all
coneur to perfeét the feparation ef the chyle from the
fares, and ioafford the necedary nourithment o the
body. /

Secr, XIV. Of the Gourfe of the Chyle, and of
tne Lymphatic & flaws,

Aninfinite number of very minute veflels, called the
dedfenl veins, arife like net-work from the inner furface
wof the inteflines, (but l:rin:;ilpallj fromuthe jejanzss and
idiwr), which are diftended 1w imbibe the nomitous
luidior chyle. Thele veficls, which were difcovered by
Alellivs in 1622 1), pafs ebliquely throvgh the coats
wof the inteftine, and running along the melentery, unite
s they advance, and form Jarger-branches, ail of which
pafs thrangh the mefenteric or conglobate glands,
which are very numerous in the buman fubjedt. As
ahey run berween the inteflines and thefe glands, they
arc fyled sene daofar prinis gemerise batatier leaving
shele glands, they are found tobe lels numerous, and
sing increafed in dize, are then called pene ladfiw fo-
awndi pgeueris, which go 1o depofie their contents in
ithe therasic d«dF, threugh which the chyle is conveyed
dnto the blood. .

"T'his ¢foracic duél begins about the lower past of the
Airft vertebra Jumboram, from whenee it palles up by
whe fide of the aoria, benween that and the vena azy-
azos, clofe to the verrebrae, being covered by the plenra.
Bametimes it is found divided into 1wo branches ; bat
‘they ufaally unite-again into one canal, which opens
dnte the left fubelavian vein, afier having run a liule
way in an oblique courle between its coats.  The fub-
clavian vein communicates with the vena eava, which
pallis to the right avricle of the heart,

The lower part of this du& being ufvally larger than
any other partof'it, has been named receptacunm chy-
Ji, or Pecgact's receptacle, in honour of the anatomilt
who firft difcovered it in 1651. In fome quadrupeds,
in turtle and iwfith, this enlargement *® is more conli-
derable in proportion to the lize of the dudl, than it u-
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foally is in the human fubject, where it is not comn-
monly found large enough to meritthe name of reeip-
factifim.,

CGpportunities of obferving the ladteals in the human
fubject do not often accur ; but they may be eafily de-
anoaftrated in o dog or any ether quadraped that is
killed two or three hoars after feeding upon milk, for

ahen they appear filled with white chyle.

But thefe /aéfeals which we have defcribed, 2s pal-
fisg from the inteitines through the mefentery ro the
thoracic du@, compofe only a partof a fyiftem of wel-
frls which perform the office of ad/erption, and which
canfticere, with their common wonk the thoracie dod,
and the conglobate glands that are difperfed through
the body, what may be fiyled the haphatic fiflem. So
that what is {aid of the flrudture of one of thefe feries
of veilels may very properly be applied to that .of the
other.

The fymphatic veins (k) are minate pellocid tubes,
which, like the lafteals, direét their courfe towaids the

.centre of the body, where they pour a.colourlels foid

inw the thoracic .dud. The lymphaticsfrom all the
lower parts of the body gradually unite as they ap-
proach this du, into which ahey eoter by .threc or
tour very large trunks, that feem to form the lower
exteemity of this canal, orrecepracedam chyli, xwhich

-may be confidered as the great trunk of the lymphatic

{yltem. The Jadcals open into it near the fame place;
and the lymphaiies, froma large (hare of the upper
pares of the body, pour their lymph into different parts
of this duét as it runs npwards, to terminate jn the left
fubclavian vein.  The lymphatics frem the right dide
of the neck, thorax, and right arm, 8. terminate in
the right fubelavian vein.

Asthe lymphatics commonly lic clofe to the large
bleod-veflels, a ligature palled round the crural ariery
in a living animal, by incloding the lymphatics, will
occalion @ diftenfion of thefe vellels below the ligature,
fo as to demonfirate them with eafe; and a ligatore
palfed round the thoracic duét, inflantly after Killing
an animal, will, by ftopping the courle of its contenis

into

jury in all of them was at the inferjor part, or great curvature.

The coats of the ftemach {uffer lefs after death

“than flefh, or part of the flomach of fimil ir animals put inte it : Theanthor alligns as a vealon for this, that thefs
bodies are invelted on all fides by the gaitric fluid, whereas it ouly aéls on the internal furface of the ftomach.

(1) We are informed by Galen,
‘as arteries carrying a mi‘rkg!
‘noticed till they were dile

that the lafteals had been feen in kids by Erafiftratus, who conlidered them
fluid = bat from the remote time in which he lived, they do net feem 1o have ‘been
overed in a living dog by Afellins, who denominated them Jadfeals, and confidered

-them as ferving to convey the chyle from the inteilines to the liver; for before the dilcovery of the theracic

duét,

the ufe of the liver was nniverfally fuppofed ro be that of converting the rchyle into ‘bleed. ‘But the dif-

covery of the thoracic daét by Peequer, not long after, correfted this error. 'Pecquet very candidly confefles,
what this difcovery accidentally arole from his obferving a white fluid, mixed with the blood, fowing out of the

vena cava, after he had cuot off the

heart of a living dog; which he folpeéted to be ehyle, and afterwards traced

1o its fource from the thoracie deét : This duét had been feen mear an hondred years bff‘{”—‘ in a horfe by
Euftachins, whofpcaks of it as a vein of 2 particular ftrutere, but without knewing any thing of its termi-
1 a.::nil “Tr[:cfr:;rlcl‘iﬂﬁ in their courfe through the body l'lrf‘,nming _gradllnlﬂy too minute 10 admit the Ted E.jnhnlrs
of the blood, have then been llyled capi'fary or {pmphatic arterics. ”":. vellels Whlt‘lll are here deferibed as
conflitnting the lymphatic {y ften, were at it I'qupnl'rd o be continued irom :ijﬁ: arteries, and to convey hack
the Iymph, either inta the veil veins or the thoracic duét ; the office of ablorption having i:cr:u_atn':huli::fi to the
red veins.  Bu we know that the fpmphatic neins are nol contipuations of l!‘n: Iympharic arterios, bt that they
conilitare the a-'?'ﬁr.ei.-r.-.";[}—j-’::ﬂ.-. Tlicre :Irr."ﬁﬂ_i, 11m'r'rl'-'t‘r, _ﬁimﬂ very :‘{'fp:':'tal;-lu nemes amond the anatomiils of
the prefent aze, who contend, that the red veins alt likewile as ablorhents :—bur itfeems to have been clearly
proved, that the red veins do ablorh nowhere but in Ehc cavernous cells of the penis, the ercétion of which is
occalioned by a dittentivn of thole cells with arterial blood,
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; Of the into the fubclavian vein, diftend not only the ladteals,
Abdomen, Lyt 3}1‘}: the lymphatics in the abdomen and lower ex-
T tremities, with their natoral Auids (L).
The coats of thefe vellels are too thin to be fepara-
!C‘d from cach ul]]fl‘i but the mercury lh¢}' are cn}'mblc
of fultaining, proves them to be very ftrong; and their
[ great power ot contraétion, after undergoing confider-
| O able diftenfion, together with the irritability with which
Vovement 4 D700 Haller found them to be endued #, feems to
} g Ex, Tender it probable, that, like the blood-veilels, they
95, 298. have a mufcelar coar.
| The lymphatics are nourithed after the fame manner
| as all the other parts of the body. For even the moft
| minute of thefe vellels are probably fupplied with fiill
| more minute arteries and veins. This feems to be pro-
| ved by the inflammarion 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-veilcls.

Both the lafteals, lymphatics, and thoracic duét,
are furnifhed with valves, which ave much more com-
mon in thefe vellels than in the red veins. Thefe
valves are ufually in pairs, and ferve to promote the
courle of the chyle and lymph towards the thoracic
dudt, and to prevent its rewrn. Menmtion has been
made of the glands, through which the ladteals pafs
in their courfe through the mefentery ; and itis 1o be
obferved, that the lymphaties pafs through fimilar
glands in their way to the thoracic dudt. Thele glands
are all of a conglobate kind, but the changes which
the chyle and lymph undergo in their paffage through
tlrem, have not yet been alcertained.

The lymphatic veffels begin from furfaces and cavities
in all parts of the bodies as abforbents. This is a falt
now univerfally allowed ; but how the fluids they ab-
forb arc poured into thofe cavitics, is a fubje& of con-
troverly. The contents of the abdomen, for inftance,
were deferibed as being conftantly moiltened by a very
thin watery finid. The {ame thing rakes place in the
pericardium, pleura, and all the other cavitics of the
body, and this watery fluid is the Zaph. But whe-
ther it is exhaled into thole cavitics through the minure
ends of arteries, or wranlided through their coats, are
the points in difpute. We cannot here be permiited
! to rclate the many ingenious arguments that have been
¥ advanced in favour n?tach of thefe opinions ; nor is it
1 perhaps of confequence to our prefent purpofe to enter

into the difpute. It will be fuficient if the reader can
1 form an idea of whar the lymph is, and of the manner
|

in which it is ablorbed.
The lymph, from its tran(parency and want of co-
lour, would feem to be nothing but water ; and hence

A« N7 A YO MM &,

the firft difcoverets of thefe velfels ftiled them deifus
aguofi : but experiments prove, that the lymph of an
healthy animal coagulates by hti“i cxpofed to the air,
or 2 certain depree of heat, and likewile by being fuf-
fered to reit ; feeming to agree in this property with
that part of the blood called the eoa slable dymph.—
This property of the lymph leads to determine its ufe,
in moiftening and lubricating the feveral eavities of the
body in which itis found ; and for which, by its gela-
tinous principle, it feems 1o be much beter caleslated
than a pure and watery fluid would be, for fuch it has
been fuppofed to be by fome anatomilts.

The mouths of the fymphatics anl Jaffeals, by alling
as capillary tubes, feem to abforb the Jrawph and chyle
fomewhat in the fame manner as a capillary twbe of
glals, when put into a bafon of warter, is enabled to
attradt the water into it to a certain height ; but it is
probable that they likewile poflefs a living power,
which aflifts in performing this office. In the human
body the fymph, or the ehyle, is probably conveyed up-
on this principle as far as the firlt pair of valves,
which feem to be placed not far from the orifice of the
ablorbing vellel, whether fymphatic or laffeal; 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 progrels towards
the tharacie duét ; thefe veifels have probably a muf-
cular coat, which may ferve to prefs the fluid forwards
from one pair of valves to another; and as rhe large
lymphatic vefels and the thoracic duét 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 Gwmarion.

Sect. XV. Of the Generative Organs ; of Con-
ecption, &e,

§ 1. The Male Organs.

TuE 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 10 con-
vey itinto the womb.  Bur it feems to be more proper
to diltinguifh them into the preparing, the eontaiving,
and the expeliing parts, which are ﬁ-c ditferent offiecs
of the tefles, the veficunla feminales, and the pems ; and
l}lis is the order in which we propofe o defcribe
them.

The teftes are two plandular 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 aficr 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

as in the {pleen, for infiance, and then :i:rmvi:g
them way then be punétured, and mercury int

M
| wir% the teflis.

— mmm s

(1) Inthe dead body they may be eafily domonftrated by opening the artery ramifying threugh any vifcus,
in air ; by which the lymphatics will be diftended. " One of
uced into it throngh a blow-pipe.

) It fometimes happens in diffecting ruptures, that the inteftioe is foond in the fame fac, and in contat
This appearance was at firft atributed ro afuppofed laceration of the peritonsom ; bur later
obfervations, by pointing out the fitvation of the tefiicles in the foetns,” have led 1o prove, thar the teflis, as it

| defcends into the ferotum, carries with it a portion or elongation of the peritonaum, which hecomes its tunica
vaginalis, or a kind of fac, in which the rcfticle is lodged, as will be explained in the conrfe of this fection,

. TULL Tl
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The communication between this fac and the cavity of the abdomen, is ufually foon cur off; bur in fome ful-
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The ferotum, which is the external or commen co- Ofthe |
vering of both tefticles, is a kind of fac formed by the M_$
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Ofthe they are very wifely proteéed from the injuri
] juries to
emen. which they weald be liable to be expofed, from the dif-

ferent pofitions of the child at the time of parturition.

The teiticles in this ftaze are loofely attached to the
ploe mulcles, by means of the peritonaenm by which
they are covered; and they are ar this time of life
connected in a very particular manner to the parictes
of the abdomen, and likewile to the ferotum, by means
of a fubftance which Mr Hunter calls the figament or
gubernaculum teflis, becanle it conne@s the teilis with
the ferotum, and diredts its courfe in its defeent.  This

bernaculum is of a pyramidal form, with its bulbous
1ead fixed to the lower end of the teftis and epididy-
mis, and lofes its lower and flender extremity in tgt
cellular membrane of the ferotum. It is difficult to
afcertain what the firucture and compolition of this
gubernaculum is, but it is eertainly vafcular and fi-
brons; and, from certain circumftances, it would feem
to be in part compofed of the cremafter mufecle, run-
ning upwards to join the lower end of the teflis.

We are not to fuppofe that the tefticle, when de-
fcended into the ferotum, is to be feen Inofe as a picce
of gur or omentum would be in a common hernial fac.
‘We have already cbferved, that during its refidence in
the cavity of the abdomen it is attached ro the perito-
neum, which defcends with it; fo that when the fac
is completed in the ferotum, the reflicle 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-
manication with the abdomen. The fpermatic chord,
which is made up of the fpermatic artery and vein,
and of the vas deferens or excretory duft of the reflis,
is clofely attached behind to the polterior part of chis
clongation of the peritonzam. Bur the fore part of
the peritoneal fac, which is at firft loofe and nor at-
tached to the teflicle, clofes after a certain time, and
becomes united to the pofterior part, and thus perfeétly
furrcunds the tefticle as it were in a purfe.

The tetticles of the feers differ only in their fize
and fimation from thofe of the adult, In their pallage
from the abdomen they defeend through the abdominal
rings into the ferotum, where they are {upported and
defended by various integuments.

Whar the immediate canfe of this defcent is, has
not yet been fatisfactorily determined. It has been
afcribed to the effeéts 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 adtion of the cremafter mufele, becaule
the fame effeét would be liable to happen to the hedge-
hog, and fome other quadrupeds, whole tefticles remain
in the abdomen during life.

common integuments, and externally divided into two
equal parts by a prominent line called raphe.

In the inner part of the fcrotum we meet with a cel-
Inlar coat called dartos (w), which by irs duplicature
divides the fcrotum into two equal parts, and forms
what is called fepeeam feroti, which corrcfponds with
the raphe. The collaplion which is fo often obferved
o take place in the ferotum of the healthy fubjedt,
when excited by cold or by the ftimulus of venery,
feems to be very properly attributed to the contradtile
motion of the fkin, and not to any mulealar fibres, as
is the cafe in dogs and fome other quadrupeds.

The ferotum, then, by means of its fepwum, is
found to make two diftinét bags, in which the reiti-
cles, invefted by their proper tunics, are fecurcly
lodged and feparated from ecach other. Thele coats
are the cremalier, the mnica vaginalis, and the tunica
albuginea. The firlt of thefe is compofed of mufcalar
fibres, and is to be confidered only as a partial cover-
ing of the teftis; for it forronnds only the fpermaric
chord, and terminates upon the upper and external
parts of the wnica vaginalis teftis, ferving to draw up
and fufpend the tefticle (ro}. The tunica vaginalis te-
{tis has already been deferibed as being a thin produe-
tion of the peritonzzom, loofely adhering every where
to the tefticle, which it includes as it were ina bag.
The mnica albuginea is a firm, white, and very com-
padt membrane of a gliftening appearance, which im-
mediately invells the body of the reftis and the epidi-
dymus; ferving in fome meafore to conneét them to
cach other, but without extending itfelf at all to the
fpermatic chord. This ipnica albuginea ferves to con-
fine the growth of the teltis and epididymus within
certain limits, and by giving them 2 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 elaltic filaments,
which may be beft diftinguithed after macerating the
tefticle in water. Each teflicle is made up of the fper-
matic artery and vein, and the excretory veflels or tm-
buli feminiferi. There are likewife a great number of
ablorbent weflels, and fome branches of nerves to be
met with in the tefticles. :

The fpermatic arteries arife one on each fide from
the acrta, generally abour an inch below the emul-
gents.  The right {permatic vein commonly pafles into
the vena cava; but the left fpermatic vein ufually emp-
ties itfclf into the emulgent on chac fide; and it is fup-

§A poled

jedts it continues open during life; and when an hernia or defcent of the intefline takes place in fuch a fubjed,
it does not pnth down a portion of the peritonzum before it, as it muit otherwife neceflarily do, bur paffes ac
once through this opening, and comes in contact with the naked tefticle, conftitnting thac particular fpecies of
ruia congenita,
rul}‘:liﬂ%itlll:dd;i;;rms uﬁlally been confidered as a mnlele, and is deferibed as fuch both by Douglas and Win-
flow. But there being no part of the ferotum of the human fubje@ which can be faid to confift of mufcular
fibres, Albinusand Haller have very properly omitted to deferibe the dartos as a mufele, and confider it merely
as a cellular coat. ) ; i 1 &
(o) The cremalter mufcle is compofed of a few fibres fil'l?m the obliquus internus abdominis, which uniting
with a few from the tranfverfalis, defcend upon the fpermatic chord, and are infenfibly loft vpon the] mnica
vaginalis of the tefticle. It ferves to fufpend and draw vp the tefticle.

|
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! Of the poled to rake dliis courfe into the emulgent, thar it
\bdomen. may avoid pafling over the aorta, which it would be
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obliged to do in its way to the vena cava.

The blood is circulated very flowly through the
{fpermatic artery, which makes an infinite nomber of
circumvolutions in the fubftance of the tefticle, where
it depolites the femen, which pafles throngh the tubo-
li feminiferi. Thefe mbuli feminiferi are feen running
in fhort waves from the mnica albuginea to the axis of
the tefticle ; and are divided into %iﬂm& tions by
certain thin membrancus productions, whicmriginam
from the tanica albuginea. They at length unite, and
by an infinite number of convolutions igorma forr of
appendix to the teflis called epididymis (), which is
a valeular body of an oblong (hape, fitnate upon the
fuperior part of each telticle. Thefe wbuli of the
epididymis at length form an exeretory dudt called oas
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 pafling o to their feveral terminations,
and the vas deferens going to depolit its femen in the
vedicula feminales, which are two foft bodics of a whitc
and convoluted appearance externally, fimated ob-
liquely berween the re@um and the lower part of jhe
bladder, and nniting together at the lower extremiry.
From.thefe refervoirs (¢ ), which are plentifally fup-
plied with blood-veffels and nerves, the femen is ocea-
fionally difcharged through two fhert paffages, which
open into the wrethra clofe to a linle eminence called
TENE O R

Mear this eminence we meet with the proftace,

which is firuated at the neck of the bladder, and is OF the
defcribed as being of a glandular frudture. Iv is & badormen

fhaped fomewhat like a heart witl its fmall end fore-
moft, and inveils the origin of the urethra. Internally
it appears 1o beof a firm fubftance, and compoledof
feveral follicles, fecreting a whitith vifcid fluid, that is
difcharged by ten or rwelve excretory dults into: the
urethra, on each fide of the openings of the veliculay
feminales at the {ame time, and from the fame canfes
that the femen is expelled. Az this lawer Anid is
found 1o be exceedingly limpid in the veficulae femi-
nales of the dead fubject, it probably owes its white-
nefs and vifeidity to this liquor of the proftate.

The penis, which is to be confidered as the vehicle
on aftive organ of procreation, is compofed of two co-
lumns, the corpora cavernofa, and corpus fpongiofom.
The corpora cavernofa, which conflicute the greateft
part of the penis, may be deferibed as two. cylindrical
ligamentous tbes, each of which is compofed of an
infinite number of minume cells of ai fpongy textore,
which communicate with each other. Thefe two be-
dics are of a very plianr rexture, and capable of confi-
derable diftenfion; and being united laterally ro each
other, oceifion by this union afpace above and ano-
ther below. The uppermoft of thefe fpaces is filled
h!y the blood veilels, and the lower one, which is larger
than the other, by the vrathra and'its corpus fpongio-
fam. Thefe two cavernans bodies are at firlt only fe-
parated by a partition of tendinous fibres, which allow
them to communicate with each other; but they after-
wards devaricate from each cthier like the branches of
the letter Y, and diminithing gradually in fize, arc 2t-

tached,

(r) The tefticles were named didyani by the ancients, and the name of this part was given to it on account

of 1ts fituation upon the tefticle.

{q) That the bags called veficule feminales are relervoirs of femen, is a circomitance which has been by

anatomifts univerfally beliew
think this opinion erroneous.

Mr J. Hunter, however, from feveral circumitances, has been induced to

He has cxamined thele veficulze in: people who have died fuddenly, and he found their contents to be diffe-

rent in their propertics from the femen.  In thofe who had loft one of the teflicles, or the ufe of onc of them
by difeale, both the velicnl= were full, and their contents imilar. And in a fufies nature, where there was
no communication between the vafa deferentia and veficale, nor between the veficnle and penis, the fame
thing teok place. -

From thefe obfervarions, he thinks we have a prefumptive proof, Thar the femen can be abforbed in the
body of the tefticle and in the epididymis, and that the velicule fecree a mucus which they are eapable of ab-
farbing 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 chat it is fecreted at the tme, in conlequence of certain aiffedtions of the mind
ftimulating the tefticles to this aétion.

He corroborates his obfervations by the appearance on diffedtion in other animals; and here be finds, Thar
the fhape and contents of the veficul®: vary moch in different animals, while the femen in moft of them he has
excamined is nearly the fame ¢ That the vafa deferentia in many animals do not commanicate with the velienls -
That the contents of the veliculze of caltrated and perfect animals are fimilar, and nearly equal in quantity, in
no way refembling the femen as emitted from the animal iw ceditre, or whar is found in the vas deferens after
dl:;th, He obferves likewife, that the bulb of the urcthra of perfedt males is confiderably larger than in caftra-
ted animals.

From the whole, he thinks the following inferences may be fairly drawn: Thart the bags called veficn/ie Semi-
rales are not {eminal refervoirs, but glamds fecreting a peculiar mucus; and that the bulb of the wrethra is pro-
Pcrly fpeaking the receptacle of the femen, in which it is accamitlated previous 1o eieftion,

Bat althoazh he has endeavoured to prove that the velicule do nor contain the {emen, he has not been able
ta afeertain their particular nfe.  Hethinks, however, we may be allewed upon the whele to conclude. thar they
are, tomether with other paris, fubfervient to the purpofes of generation. :

Although the author has treated this fabjeét very ably, and made many ingenions obfervations, fome things
may be objedted ro what he has advanced; of whicl the following are a few: Thar thofe animals who have

bags
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Ofthe tached, ‘one on each fide, by means of the ligamentum
Ahd"'“‘“-ﬁll'ptnl'ﬂrium penis to the ramus ifchii, and to the in-
ferior portion of the 0s pubis,

The corpus fpongiolum penis, or corpus fpongiofum
urethrae, as it is fiyled by fome autliors, begins as fooa
23 the urethra has palled the proftate, with a thick
origin almoit like a heart, firlt under the urethra, and
afterwards above it, becoming gradually thinner, and
farrounding the whole canal of the urethra, till it ter-
minaics in a conliderable expanfion, and conflitutes
what is called the glaws pewis, which is execedingly
vafealar, 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
#s.ic 15 fpread over the ljps.

The penis is invelted by the commen integuments,
but the cutis is reflefted back every where from the
glans as it is in the eye-lids; fo that it covers this parr,
when the penis is in a relaxed ftate, as it were with a
hood, and from this ule is called prepace.

The prepuce is tied down to the under part of the

lans by a fmall ligament called frawem, which is in

& only a continuation of the cuticle and cotis.
There are many fimple febaceous follicles called gian-
dule edorifera, placed round the balis of the glans;
and the fluid they feerere ferves to preferve the cxqui-
fire fenlibility of this part of the penis, and to prevent
the ill effedts of anrition from the propuce.

The urethra may be defined te be 2 membranous
canal, pafling from the bladder through the whole ex-
tent of the penis.  Several very fmall operings, called
lacune, communicate with this canal, throngh which
a muens is difcharged intoit ; and befides thele, there
are two glands, firtt defcribed by Cowper, as lecreting
a fluid for lubricating the urethra, and called Cowper's
glaads (r); and Littre® fpeaks of a ﬁland fituared

* Riemar
o, near the proftate, as being dellined for the fame ule.

& I" diad,

Roysie v The urethra being continued from the neck of the
Ssiencesr,  bladder, is to be confidered as making part of the uri-
2700, nary pailage; and it likewife affords a conveyance to

the femen, which we have obferved is occaliopally dif-
charged intoit from the veficula feminales. The di-
redtion of this canal being firlt vnder and then before
the pubis, occafions a winding in its courfe from the
bladder to the penis not unlike the torns of the let-
ter S.

The penis has three pair of mulcles, the erefiores,
acceleratores, and tranfverfales. They puth the blood
from the crura o the fore partof the corpora caver-
nofa. The firlt originate from the wberolity of the

c W R S R S

ifchinm, and terminate in the corpora cavernala.
The acceleratores arife from the fphinéler, and hy
their infertion ferve to comprefs the bulbous part of
the urethra ; and the tranfverfles are deflined to afford
al!pali'ﬂgc to the femen, by dilating the canal of the ure-
thra.

T'he arteries of the penis are chiefly derived from
the internal iliacs. Some ofithem are luppoled o rer-
minate by pabulous orifices within the corpera caver-
nofa and corpus fpongiofum ; and others terminate in
veins, which avlalt-make up the vena magna dorli pe-
nis, and other {maller veins, which arc in general di-
{tribured in like order with the arweries.

Its merves are large and pumercus. They arife from
the great fciatic nerve, and accompany the arteries in
their courle threogh the penis.

We have mow deferibed the aparomy of this organ;
and there only remains 1o be explained, how it is ena-
bled to atrain that degrec of dirmnefs and diflenfion
whicl is efiential 1o the great work of gencration,

The greatedt part of |ﬂ penis has ﬁ:cu ffuken of
as being of a fpongy and ccllular vexwre, plentitully
fnpplied with blood-veficls and nerves, and as having
mulcles to move it in different diveétions. INow, the
blood is conflanty pafiing into its cclls through the
fimall branches of the arteries which open into them,
and is from thence as conftantly retwrned by theveins,
fo long as the corpora cavernofa and corpus fpongio-
fum continue to be in 2 relaxed and pliant flace. "Buc
when, from any pervous intluence, or other means,
which it is not neecilary here to define or ¢xplain, the
ercélores penis, cjaculatores feminis, levarores ani, &c.,
are indnced to contradt, the weins undergo a certain
degree of comprefiion, and the paffage of the blood
through them is fo mech impeded, that it colledis 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 os
pubis, the vena magna itfelt is at length compreiled,
and the penis becomes fully diftended. [Bur as the
caules which firft occalioned this diflention fubfide, the
penis gradually returns to:its ftate of relaxation.

§ 2. Female Organs of Generation.

Axaromicar writers nlually divide the female or-
gans of generation into exfernal and stersal. Inthe
firft dividion they inelude the meons veneris, fabia priden-
diy perinzure, ciitoris smyaple and carawenke myreifor-
mes; and in the lawer, the vaginag, with theatzro and

its appendages.
SA 2 The

bags called oeffends fminales perform copulation quickly ; whereas others that want them, as in the dog hind,

are tedioos in copn

lation : That in the homan body, at leaft, there isa free commaorication between the vafa

deferentia and veficulz ; and in animals where the author has obferved no communication 1:: tween the valz de-
ferentia and veficule, there may be 2 communication by veilels not yer difeavered, and which may be compa-
red to the hepato-cyitic dudts in fowls and filhes: That the flnid ir the end of the vafa deferentia and the veli-
culz feminales are fimilar, according to the author’s own obfervation: Thac the velicula in fome arimals in-
creafe and decreale with the tefticle at particular feafons : That in birds and certain fihes, there is a dilatation

of
With refp
has mentioned no i
O zcomamy .
(r) Both Heiller an.:]_ forg
that they do not feem to exilt in all fubjeéts.

the ends of the vafa deferentia, which the author himfelf allows 1o be a relervoir for the femen.
¢t to the circamitance of the bulb of the urethra anfwering the purpofe of a refervoir, the anthor
‘2éts which tend to eftablifh this opinion, See Od/irvaticns on certain Lorts of ‘the Awizal

Morgagni obferve, that they have fomctimes not been able to find thele glands ; fo
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The mons veneris, which is placed on the npper part
of the fymphylis pubis, is internally compofed of adi-
pafe menbranes, which makes it foft and prominent:
it divides into two parts ealled fabia pudends, which de-
fcending towards the reflum, from which they are di-
viled by the perinaeum, form what is called the four-
chette. The perinzeum is that flethy fpace which ex-
tends aboat an inch and an half from the fourchete to
the anus, and from thence abeat two inches to the
COCCYX.

The labia pudendi being feparated, we obferve a ful-
cus called ﬁllﬁf awaraa ; in the npper part of which 1s
placed the clitoris, a fmall round {pongy body, in fome
meafure refembling the male penis, bot impervious,
compoled of two corpora cavernofa, arifing from the
tubecrofitics of the ofla ifchii ; furnithed with rwo pair
of mufcles, the ereftores clitoridis, and the fphindter or
conftrictor oftii vagina ; and terminating in 2 glans,
which iz covered with its prepuce. From the lower
part, on each fide of the foila, pafs the nymphz, two
membranous and fpongy folds which feem deftined for
uieful {ltlrpuf:s in parturition, by tending to enlarge
the volume of the vagina as the child’s head pailes
throagh it. Between thefe, about the middle of the
foflx magna, we perceive the orifice of the vagina or os
externnin, clofed by folds and wrinkles ; and about
bzif an inch above this, and abonr an inch below the
clitoris, appears the meatus urinarius or orifice of the
urethra, much (horter, though fomewhat larger, than
in men, with a lictle prominence at its lower edge,
which facilitates the introduélion of the catherer.

The os externum is lurroanded internally by feveral
membranoas folds called caruncila myrtiformes, which
are partly the remains of a thin membranecalled Aymen,
that covers the vagina in children. In general the hy-
men is fufficiently open to admit the paffage of the
menfes, if it exills at the time of their appearance ;
fometimes, however, it has been found perfectly clo-
fed. .

The vagina, fitnated between the urethra and the
reftum, isa membranous cavity, furrounded efpecially
at its external exrremity with a fpongy and vafcalar
fubitance, which is covered by the fphinter oftii va-
ginz. It rerminates in the nterns, about half an inch
above the os tincz, and is wider and fherter in women
who have had childven than in virgins.

All thefe parts are plentifully fupplied with blood-
veffels and nerves.  Around the nymphae there are fe-
baceous follicles, which pour out a fluid to lubricate
the inner forfaceof the vagina; and the meatus urina-
rins, like the urethra in the male fubjed, is conflantly
moiltened by a muens, which defcnds it againil the a-
erimony of the urine.

The mterns is a hollow vifens, fitnated in the hypo-

ric region, between the reftum and bladder. I is
Sz-fr:incd to receive the firlt radiments of the foews, and
to affift in the developement of all its parts, till it ar-
rives at 2 {tate of periection, and is fitted to enter into
the world, at the time appointed by the wife Author
of nature.

The uterus, in its nnimpregnated ftare, refemblesa
pear in fhape, fomewhat Hattened, with its fandos or

bottom part torned rowards the abdomen, and its cer-

vix or neck furrounded by the vagina, The entrance
into its cavity forms a litle protuberance, which has

been compared to the mouth of a tench, and is there-
fore called of tince.

The fubftance of the uterns, which is of 2 confider-
able thicknels, appears to be compofed of muflcular and
fmaliligamentons fibres, fmall branches of nerves, fome
lymphatics, and with arteries and veins innumerable.
Tts nerves are chiefly derived from the intercofial, and
its arteries and veins from the hypogaftric and fperma-
tic. ‘The membrane which lines its eervix, 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 peritonzum, whichisrefictted overit, and defeends
from thence to the intefllinom rectum. ‘This duplica-
ture of the peritonaeam, by pafling off from the fides of
the uterns to the fides of the pelvis, is there firmly con-
nected, and forms whar are ealled figamenta vters lata ;
which not only ferve to fupport the uterns, but to con-
vey nerves and blood-vefiels 1o it
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The ligamenta wteri retnnda arife from the fides of

the fundus vteri, and pafling along within the fore-part
of the ligamema lara, deicend :kmugh the abdominal
rings, and terminate in the fubftance of the mons vene-
ris. The fubltance of thefe ligaments is vafeolar, and
although both they and the hgamenta lara admit the
uterns in the virgin fkate, to move only abonr an inch
up and down, yet in the courle of pregnancy they ad-
mit of confiderable diftenlion, and after parrurition re-

torn nearly to their original ftate with furprifing quick-

nels.

On each fide of the inner {urface of the uterus, in
the angle near the fundos, a fmall orifice is 1o be dil
l:uvcrcﬁ , which is the beginning of one of the bz fal-
lopiana. Each of thefe tbes, which are two in num-
ber, paffing through the fubftanee of the vterus, is ex-
tended along the broad ligaments, till it reaches the
edge of the pelvis, from whence it refleéts back ; and
wrning over behind~che ligamems, abour an inch of its
extremity is feen hanging loofe in the pelvis, near the
ovarium. Thefe extremities, having a jagged appear-
ance, are called fimbria, or morfus diabeli.  Each tuba
Fallopiana is ufually about three or four inches long.
Their cavities are at firlt very fmall, but become gra-
dually larger, like a tumpet, as they approach the
ﬁmhﬂﬂ- ;

Near the fimbrize of each twba Fallopiana, abomt
an inch from the uterus, is fituated an oval bod
called svarizm, of about half the lize of the male tei-
ticle. Each of thefe ovaria is covered by a prodution
of the peritonznm, and hangs loofe in the pelvis, They
are of a flat and anglﬂar form, and appear 1o be com-
pofed of a white and ccllular fubflance, in which we
are able 1o difcover feveral minute velicles filled with a
coagulable lymph, of an uncertain number, commonly
exceeding 12in cach ovary, Inthe female of riper years,
thefe veficles become exceedingly wrgid, and a kind of
yellow coagulum is gradvally formed within one of
them, which increafes for a certain time.  In concep-
tion, one of thefe mature ova is fuppofed ro be impreg-
nated with the male femen, and to be fueezed ont of
its nidus into the Fallopian t1 ¢ ; after which the rup-
tored part forms 2 lubftance which in fome animals is
of 2 yellowcolonr, and is therefore called corpus duters

and it is obfervable, that the number of thefe fears or

fiflures in the ovarium, conftantly correfponds with the
number of {eetufes excluded by the mother.

Maow
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§ 3. Of Conception.

Maw, being ever curious and inquilitive, 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-
re np to her minute receiles, the philofopher foon
finds himfelf bewildered, and his imagination oiten fup-
plics that which he fo eagerly wilhes to difcover, but
which is deftined perhaps never to be revealed 1o him.
Of the many theories which have been formed on this
fubject, that of the ancient philofophers fecms to have
been the moit 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 nourilhment after it was perfeétly for-
med. This opinion, however, foon gave place to ano-
ther, in which the female was allowed a more confider-
able tharein conception.

This fecond fyltem cenfidered the forins as being
formed by the mixwre of the feminal liquor of both
fexes, by a certain arrangement of its feveral particles
in the uterus. But inthe 16th century, veficles or epgs
were dilcovered in the ovaria or female teflicles ; 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 doftrine.
The ovaria were compared to a banch of grapes, being
fuppofed to confift of velicles, 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 ovariom, was fuppofed o produce
3 ﬁ:rmcmn:iun in the veficle, which approached the
nearelt to maturity ; and thus inducing it to difengage
itlelf from the evarinm, it palled into the tba Fallo-
piana, thro® which ic was conveyed to the uterus. Here
it was [nppofed to rake roor like a vegetable feed, and
to form, with the veifels originating from the nterus,
what is called the placenta ; by means of which the
circnlation is carricd on between the mother and the
faetus.

This opinion, with all irs abfurdities, continved to
be almoit univerfally adopted till the clofe of the fime
century, when Lienwenhoeck, by means of his glafles,
difcovered certain opake particles, which he deleribed
as fo many animalcula, Hoating in the feminal fluid of
the male.

T'his difcovery introduced a new fchifin among the
philofophers of that time, and pave rife toa fyftem
which is not yer entirely exploded. According to
this theory the male femen pafling into the wba Fal-
lopiane, oie ol the animaleula penetrates inio the fub-
flance of the ovarinm, and enters into one of its veficles
or ova. This impregnated ovum is then fqueezed from
its huil, thrn-;;{lﬁ the eoats of the ovarimm, and being
feized by the fimbrige, is conduéted through the the
to the uteras, where it is nourilhed ull it arrives at a
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flate of perfection. In this fyftem there is much inge-

nuity ¢ but there are certain circumitances fuppofed to Abdomen =

take place, which have been hitherto inexplicable. A

! eelebrated modern writer, M. Bufion, endeavours tore-

ftore, in fome meafure, the moft ancient opinion, by
allowing the female femena {hare in this office ; allert-
ing, that animalcula or organic particles are to be dif-
covered in the feminal liguor of both {exes: he derives
the female femen from the ovaria, and he contends that
no ovom exifts in thofe parts. Borin thisidea he is
evidently mitaken ; and the opinion now moft gene-
rally adepted is, that an impregnation of the ovum, by
the influence of the male femen, is effential to concep-
tion (). That the ovomistobe impregnated, therecan
be no doubt ; but as the manner in which fuch an im-
pregnation is fuppoled o take place, and the means by
which the ovom afterwards gets into the Fallopian
tube, and from thence into the utérus, are flill founded
chietly on hypothefis, we will not attempr to extend
farther the 1nveitigation of a fubjeét concerning which
fo little can be advanced with certainty.

§ 4. Of vhe Fatus in Utera,

OrrorTUNITIES of diffe&ing the human gravid u-
terus occarring but feldom, the flate of the em-
brye (v) wnnediately after conception cannot be per-
fectly known.

W hen the ovam defcends into the vterns, it is fap-
poled to be very minute ; and it is not till a confider-
able time after coneeption that the rudiments of the
embryo begin to be afcermined.

About 1%1.: third or fourth week the eye may difco-
ver the firlt lineaments of the feews ; but thefe linea-
ments are as yet very imperfedt, it being only abont
the fize of a houfe-fly. Two linle vellels appear in
an almoft tranfparent jelly ; the largedt of which is de-
ftined ro-become the head of the foetws, and the other
fmaller one is relerved for the ronk. Bur ar this pe-
riod no extremities are to be feen ; the vmbilical cord
appears only as a very minute thread, and the placenta
does not as yet ablorb the red particles of the blood.
At Iix wecks, notonly the head but the features of the
face begin to be developed,  The nofe appears: like a
fmall prominent line, and we are eble to difeover ano-
ther line under ir, which is deftined for the [eparation
of the lips. Two black points appear in the place of
eyes, and two minute holes mark the ears. At the
fides of the trunk, both above and below, we fee four
minute protuberinces, which are thie rudiments of the
arms and legs. At the end of eipht weeks the body
of the focws is npwards of an ineh in length, and both
the bands and fect arc to be diftinguifhed. The up-
per extremicies are fonnd to inercale fafier than the
lower oncs, and the feparation of the fingers is accom-
plithed fooncr than that of the toes.

At this period the human form may be decifively
afcertained ;—all the parts of the face may be difiin-
goifhed, the fhape of the body is clearly marked our,
the haunches and the abdomen are elevated, the fingers

and

(s) Thelearned Abbe Spallanzani has thiown much light on this curions fubjedt, and has proved by a writr:fl

of experiments that the aninial=ule exifts entire in the femaic ovam and thae the nixle feed is only neceflary 1o vivi-
f}" and P',Ii i in |1'm1iu-|t.—}*1$ CXPperimenis .'IF:J.I ohlervatonsare "..‘I.'-:'jt‘l!h_"." ﬂu; dtteniive E:.:|_q|[ql of E\"c]‘_}' F"h_'l" |'m]"‘|_:"ﬁ'.
(t) The rudiments of the child are nfially diftinguilhed by this pame till the human figore can be diftinétly

afcertained, and then it has the appellation of fasur
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Of the and toes are feparated from each other, and the intef- compofition. The fpongy chorion is opake and vafcular. Of tin
Ahdomen. pines appear like minee threads, E‘

L3

In the firft months of pregnancy, the involucra bear a Abdomen,

At the end of the thitd month, the foetus meafures
about three inches; avthe end of the fourth ‘menth,
five.inches ; in the fifth.month, {ix or feven tuches ; in
the fixth month, cightior nine inches; inthe feventh
month, eleven or pwelve inches; inthe eighth month,
fonrteen orfifteen inches ; and at the end ofithe ninth
month, or full ime, from eigheeen 1o tweaty-two
inches, Bnt as we have not anopportonity of cxa-
mining the fame feetus ardifferent periods of pregnancy,
and as their fize and h may be influenced by the
conflitution and mode of life of the mother, calcula-
tions ofthis kind muflt be very nncertain.

T he foeras during all dhis time affames an oval {i-
gure, whichicorrefponds with the fhapeof the urerus.
Its chin is found reclining onits breaft with its knecs
drawn up ‘towards its chin, and is arms folded over
them. Bur .iv feems likely, that the pofture of fome
of thefe parts is varied in the latter moaths of preg-
nancy, fo as to caufe thefe painful twitches which us
mother ulually feels from time o time. In naroral
cafes, its head is probably placed towards the os tinca
from the tdme of conceprion to that of its birch ; though
formerly it wasconfidered as being placed owards the
fundis areri till ‘about the cighith or ninth month,
when the head, by becoming {pecifically hieavier than
the other parts of the body, was fuppofed to be wrned
downwards.

The capacity of the uterus increafes in proportion
to the growth of the feets, ‘bur without becoming
thinnerin its fubltance, as might naturally be expected.
The nourithment of the foews, during all this 1ime,
feems to be derived from the placenia, which appears
to be originally formed by that pare of the ovam which
is next the fundos nreri.  The remaining part of he
ovum is covered by 'a membrane called fponyy cfo-
rion ﬁu} ; within which is anoiher called trve choricx,
which inclodes o third termed.amior (v )z this con-
rains a watery fluid, which is the figuer amunii (w), in
which the foems flears il the time of its birth. On
the fide next the feetus, the placema is covered by the
amnios and true chorion ; on the fide next the mother
it has a produdion continned from the fpongy clo-
rion. The amnios and chorion are remarkably thin and
tranfparent, having no bleod-vefiels entering into.their

lazge preportion to their contents; but this proportion
is afterwards reverfed, as the foews increafes in hul}:.

The placenta, which is the medinm through which
the blood is cenveyed from the mother to the foews,
and the manner inwhich this conveyance takes place,
deferve next to be confidered.

The placenta is a bread, flat, and fpongy fubftance,
like a cake, elofely adhering to the inner furface of
the womb, ufually nearthe fundus, and appearing to
be chiefly made up of the ramifications of the umbili-
cal arterics and vein, and partly of the extremities of
she merine veliels. The arterics of the uterus difcharge
their contents into the fubftance of this eake; and the
veins of the placenta, recciving the bloed either by 2
dire¢t communication rof wvellels, or by ablorprion, at
length form the wnbilical wein, which pafies on 1o the
finus of the vena porta, and from thence to ‘the vena
cava, by means of the canalis venolos, & communica-
tion that is clofed inthe adult. Burthe circulation of
the blood threugh the theart is not condoéted in the
forros as in the adule s incthe latter, the bleod:is carried
fram the right auricle ofi the heart through the pulme-
nary arvery, and isretorned o the left anidde by ithe
pulmonary vein ; ‘bot a dilatticn ol the lungs is ciicu-
tial 1o the patlage ofithe bleod through the pulmonary
velfels, and this dilaration cannotr take place il afer
the child is born and has refpircd. Thhis deficiency,
however, is fupplicd in the foetss by the immediate
communication between the right and left. auricle,
through an oval opening, in:the feprom which divides
the two auticles, called foramen ozwie, The blood iis
likewife tranfmitied from. the pulmonary artery o the
2oiia, by means of a doét called canadis astericfu,
which, like ihe canalis venclus, . and foramen ovalg,
gradually clofes aiter birth.

The blood is returned again from:the foctos throvgh
two arteries called the -nwibifizal arterics, which arile
from the iiiacs. Thele two veilels ‘mking a winding
courfc with the vein, formywith .that, and the mem-
branes by which they are forrounded, whar is called
the semibuiical chord.  Thele arteries, after ramifying
through the fubflance of the placenta, difcharge their
blood into the veins of the sterns ; in the fame manner
as the wterine aricrics dilchaiged their Llood inmo the

branches

(v) Dr Hunrer has deferibed this as a lamella from the inner forface of the nterus.  In the larcer months
of pregnancy it hecomes gradually thinner and more conneéted with the chorion : he has named it memébrana
caduca, or decidwa, as it 1 calt off with the placenta. Signior Scarpa, with more probability, confiders it as be-

ing compofed of an infpiflated coagulable lymph.

[Il.'} In fome quadmpeds, the urine appears to be canveyed from the bladder throngh a canal called wreches,

to the aflantois, which is a referveir, refembling a long and blind
The human fcewws feems to have no fuch refervoir, though S|
From the top of the bladder a few longimdinal fibres are extended to the umbilical chor

nios.

Fut_, fieated bLetween the chorion and ame
vine writers have l'11|:|:nlbd that it does cxift.
; and thele {ikics have

been conflidered as the nrachns, theagh wirhout having been ever foumd pervions,
(w) The liquor amnii coagalates like the lymph. It has been fappoled o pals into the celophages, and to

afford nourifhment o the feews ; but this dues not-{eem proballe.

Children -have come intothe werld wirhow

an eefophagns, or any communication berween the flomach and the mouth ; bur there has been nowell atrefied
inflance of a child’s having been born withont a placenta ; @nd it does not feem likely, that any of the
flaid can be abforbed through the pores of the fkin, the fkin in the leetus being every where covered with a grear
quantity of muens.
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Ofthe  branches of the umbilical vein. So that the blood is gets through the placenta is a point nov yet deter- Ofthe
Abdomen. conftantly paffing in aronc fide of the placenta and mined. ittty
out ar the other; bur in whar particular manner ic |

EXPLANATION or PLATES XXV. XXVL axp XXVIL

PraTe XXV.

Fic. 1. Shows the, Contents of the Thorax and Ab-
""" domen in fitu.

1. Top of the trachea, or wind-pipe. 2 2z, Thein-
ternal jupalar veins. 3.3, The fabeclavian veins. 4, The
vena cava delcendens. 5, ‘The righe aoricle of the
heart. 6, The righe ventricle. 7, Part of the lefr
ventricle. 8, The aorta defcendens. ¢, The pulmo-
mary artery. 10, The ri%ht lung, part of which is
cut off’ to (how the great blood veflels. 11, The lefo
Inng entire. 12 12, The anterior edge of the dia-
phragm. 13 13, The two great lobes of the liver.
14, The ligamentam rotandam. 15, The gali-bladder.
th The ftomach. 17 17, The jejonom and ilium.
18, The fplcen.

Fic. 2. Shows the Organs fublervient to the Chy-
lopoictic Vifcera,—with thofe of Urine and Ge-
neration.

1 1, The ander fide of the two great lobes of the
liver. a, Lobulus Spigelii. 2, The ligamentm ro-
undam. 3, The gali-bladder. 4. The pancreas.
5 The Ipleen. 6 6, The kidmeys. 7, The dora
defcendens. 8, Vena cava alcendens. ¢ 9, The renal
veins covering the arteries. 10, A probe under the
fpermatic vetiels and a bit of the inferior mefente-
ric artery, and over the arcters. 11 11, The ureters.
12 12, The iliac arteriesand veins. 13, The reftum
inteftinnm., 14, The bladder of urine.

Fis. 3. Shows the Chylopoietic Vifcera, and Or-
gans fubfervient te them, taken ont of the Body cn-
Lre.

A A, The under fide of the two great lobes of the
liver. B, Lizamentum rotundum. C, The gall-
bladder. D, Dntos cyfticns. E, Dnétus hepaticos:
F, Duftas communis choledochus. G, Vena pora-
ram. H, Ameria hepatica. I I, The ftomach.
K K, Vene & arterizz galiro-epiploice, dextre &
finiftr=.. L E, Vena 5 arterize coronarice ventriculi.
M, The fpleen. N N, Mefocolon, with its veflels.
© 0 0, Inteftinam colon. P, One of the ligaments
of the colon, which is a bundle of longitudinal mufen-
lar fibres. @ Q Q O, Jejunum and iliam. R R, Sig-
maid flexure of the colon with the ligament continued,
and over 8, The reftum inteflinum. T T, Levatores
ani. U, Sphin&er ani. V, The place to which the
proftate gland is connedted. W, The anus.

Fi1c. 4. Shows the Heart of a Feewos ar the full
time, with the Right Auricle cut open to fhow
the Foramen Ovale, or paflage between both An-
ricles.

a, The right ventricle. b, The left wventricle.
c ¢, Theouter fide of the righe avricle Rretched our.
d d, The pofterior fide, which forms the anterior Lile
of the feptam. ¢, The foramen ovale, with the mem-
brane or valve which covers the lefy fide. f, Vena ca-

va inferior pafling through g, A portion of the dia-
phragm.

Fio. 5. Shows the Hearr and Large Vellels of a Foz-
tus at the foll time.

a, The left ventricle. b, The right ventricle. ¢, A
part of the rightauricle. 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 difdeéted:
from the lungs. 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 carotid artery. o, The right fubclavian
artery. p, The origin of the right carotid and' righc
fubclavian arteries in one common unk. g, The ve-
na cava fuperior or defcendens. r, The right com-
mon fubclavian vein. s, The left common {obelavian
vein,

N. B. All the parts deferibed in this fipnre are
to be found in the adult, except the canalis arteriofus.

Prate XXVI.

Frc. 1. Exhibits the more fuperficial Lymphatic Vef-
fels of the Lower Extremiry.

A, The fpine of the os ilinm. B, The os pubis.
€, Theiliac artery. B, The knee. E, E, F; Branches
of the crural artery. G, The mufcnlus galtrocnemius.
H, The tibia. 1, The tendon of the mulculus ribia-
lis anticus. On the out-lines, a, A lymphatic veffel
belonging o the top of the foor, b, Iis firlt divifion
into branches. ¢, ¢, ¢, Other divifions of the fame
lymphatic veflel. d, A fmall lymphatic gland. e, The
lymphatic veffels which lie between the fkin and the
mufcles of the thigh. f, f, Two lymphatic glands at
the upper dpan of the thigh below the groin. g, g, O-
ther glands. h, A lymphatic veidlel which pafies by
the fide of thofe glands without communicating with
them ; and, bending towards the infide of the groin at
(1), opexs into the lymphatic gland (k). ], 1, Lymphatic
glands in the groin, which are common to the lympha-
tic veilels of the genitals and thofe of the lower exire~
mity. i, n, A plexus of lymphatic vefiels paffing on
the infide of the iliac artery.

F1g. 2. Exhibits a Back View of the Lower Extremity,
diflected lo as to fhow the deeper-feared Lymphaue
Veilels which accompany the Arterics.

A, The os pubis. B, The wmberofity of the ifs
chium. €, That part of the osilium which was ar-
ticulated with the os facrum. B, The extremity of
the iliac artery appearing above the groin, E, The
knee. F F, The two cmt furfaces of the iriceps
mafele, which was divided to fhow the lymphatic vef-
fels that pais through irs perforation along with rhe
crural artery. G, Theedge of the mufcalus gracilis.
H, The gaftrecnemios and foleus, much thronk. by
being dried, and by the foleus being feparated from

the
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the tibiato expofe the velfels. I, The heel. K, The
fole of the foor. L., The [uperficial lymphatic veffels
palling over the knee, to get to the thigh. On the
out-lines; M, The pofterior tibial artery. a, A lym-
phatic veflel accompanying the polterior tibial artery.
b, The fame veflel crofling the artery, ¢, A fmall
lymphatic gland, thro’ whichthisdeep-feated lymphatic
vellel pafles. d, The lymphatic veifel pafliig under a
fimall part of the foleus, which is left attached to the
bone, the reft being removed. e, The lymphatic vef-
fel erofling the popliteal artery. f, g, h, Lymphatic
glands in the ham, through which the lymphaic vel-
fel paffes. i, The lymphatic weflel ]:aﬂ{n with the
crural artery, through the perforation of the triceps
mulcle. k, The lymphatic vellel, after it has paffed
the perforation of the triceps, dividing into branches
which embrace the artery (1). m, A lymphatic gland
belonging to the decp-feared lymphatic veffel. Ac this
place thole veffels pafs to the fore part of the groin,
where they communicate with the fuperficial lympha-
tic vellels. n, A part of the fuperficial lymphatic vef-
fel appearing on the brim of the pelvis.

Fic. 3. Exhibies the Trunk of the Human Subjed,
prepared o fhow the Lymphatic Vellels and the
Duétus Thoracicus.

' A; The neck. B B, The two jugnlar wcins.

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 ligatre, in order 1o

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 firlt ribs, [I, The
trachea. K K, The {pinc. L L, the vena azygos.

M M, The defcending aorra, N, The ceoeliac artery,

dividing into three branches. O, The fuperior mefen-

teric artery. P, The right crus diaphragmaris.

Q O, The two Kidneys. R, The right emulgent ar-

tery. S8, The external iliac arteries. g d, The

mufenli ploe. T, The internal iliac artery. U, The
cavity of the pelvis. XX, The fpine of the os ilium.

Y Y, The groins. «, A lymphatic gland in the

xroin, into which lymphatic veffels from the lower ex-

tremity are [cen to enter. & &, The lymphatic vellels
of the lower extremities pafling under Poupart’s liga-
ment. ¢, A plexns of the lymphatic vellels lying on
cach fide of the pelvis. &, The ploas mufcle with
lymphatic vellels Iying upon its infide. ¢, A plexus
of lymphatics, which having pailed over the brim of
the pelvis at (¢), having entered the cavity of the pel-
vis, and received the lymphatic veflels belonging to the
vifcera contained in that cavity, next afeends, and paf-
fes behind the iliac artery to (g). f, Some lymphatic
vellels of the left fide pafling over the vpper part of
the os facrum, to meet thofe of the right fide. g, The
rig!l:rpfms, with a large plexus of lymphatics lying on
its infide. 44, Theplexus lying on cach fide of the
fpine. 7ii, Spaces occupied by the lymphatic glands.

4, The wrunk of the laéteals, lying on the under fide of

the fuperior mefenteric artery. /, The fame dividin

into rwo branches, one of which pafles on each fide 1:5‘

the aorta; that of the right fide being feen to enter

the thoracic dué at (m). =, The thoracic duét be-
ginning from the large lymphatics. », The dué pafs-
iBg under the lower part of the crus diaphragmatis,

and under the right emulgent artery. o, The thora-
cic dudt pencrrating the thorax. p, Some lymphatic &
veifiels joining that duft in the thorax. g, The tho-
racic dudt pafling under the curvature of the aorta to
get to the left fubelavian vein. The aorta being drawn
afide to (how the dudt. =, A fpl:xus of l}'mlplna:hc vel-
fels pafling npon the trachea from the thyroid gland to
the thoracic duft.

Prate XXVII.

Fic. 1. Reprefents the Under and Pofterior Side of the
Bladder of Urine, &c.

a, The bladder. bb, The infertion of the ureters.
¢ ¢, The vafa deferentia, which convey the femen from
the tefticles to d d, The veficulze feminales,—and pafs
through ¢, The proftate gland, to difcharge themfelves
into f, The beginning of the urethra,

Fic. 2. A tranfverfe Seftion of the Penis.

g g, Corpora cavernofa icnis-. h, Corpus caverno-
fum urethrze. i, Urethra. k, Septum penis. 11, The
feptum between the corpus cavernofum urethra and
that of the penis.

Fic. 3. A Longimdinal Seéion of the Penis.
m m, The corpora cavernofa penis, divided by o,
The feptom penis. n, The corpus cavernofum glan-
dis, which is the comiinuation of that of the urethra.

Fic. 4. Reprefents the Female Organs of Genera-
Lion.

a, That fide of the uterns which is next the o fa-
crum. 1, Its fundos. 2, Its cervix. bb, The Fal-
lopian or uterine mbes, which open into the cavity of
the uterns ;—but the other end is open within the pel-
vis, and furrounded byc ¢, The fimbrizz. d d, The
ovaria, ¢, The os internum uteri, or mouth of the
womb, ff, The ligamenta rotunda, which pafles
withoat the belly, and is fixed o the labia podendi.
g &, The cnt edges of the ligamenta lata, which con-
nedts the uterus to the pelvis, h, The infide of the
vng}na. i, The orifice of the urethra. k, The ¢li-
toris furrounded by (1,) The prazpmtiom. m m, The
labiz padendi. n'n, The nymphz.

Fic. 5. Shows the Spermatic Duéls of the Teflicle
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
dus. D, The head or anterior part of the epididy-
mis upravelled. e e e e, The whole duéts which com-
pofe the head of the epididymis unravelled. ff, The
vafa deferentia. g g, Rete teflis.  h h, Some reétili-
neal duéts which fend off the vafa deferentia. ii, The
fubflance of the tefticle.

Fic. 6. The right Tellicle emire, 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 fubftance,
E, The body of the epididymis. F, Its head, named
globus major. G, Its beginning from the reflicle.
H, The body of the teflicle, inclofed in the tmica al-
buginea.
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THE THORAX, OF CHEST, is that cavity of the
trunk 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 vertebrae of the back, covered
by a grear number of mufcles, and by the common in-
tegaments, and anteriorly by two glandular bodies
called the éreaffs. The fy es between the ribs are
filled up by mafcular fibres, which from their fituation
are called intercoflal mufcles.

SEct. I. Of the Breafis.

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 fmternal, and the other the
external, mammary artery. The firlt of thefearifes from
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 wvertebral pairs. Like all other con-
glomerate glands, the breafts are made up of a greac
many [mall diftinét glands, in which the milk is fe-
creted from the ultimate branches of arteries. The
excretory dufts of thefe feveral glands gradually unit-
ing as they approach the nipple, form the mbali laéti-
feri, which are nfually more than a dozen in number,
and open at its apex, bur have little or no communica-
tion, as has been fuppofed, at the root of the nipple.
Thefe dus, 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 nato-
ral ftate are moderately corrugated, fo as to prevent
an involuntary flow of milk,unlefs the diftending foree
be very great from the accumulation of too great a
quantircy. : .

The whole fubftance of the nipple is very fpongy
and elaftic: irs external furface is uneven, and full of
fmall tobercles. The nipple is furronnded with a difk
or circle of a different coloar, called the areofa ; 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 npoa thefc parts is very
thin; and the nervoas papilla lying very bare, are
much expoled to irritation, X .

The breafts are formed for the feererion of milk,
which is deftined for the nourithment of the child for
fome time after its birch. This fecretion begins to
rake place foon afier delivery, and continues to flow for
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many months in very large quantities, if the woman
fackles her child.

The operation of fuftion depends on the principles
of the air-pump, and the flow of milk through the
laftiferous wbes is facilitated by their being firetched
ont.

The milk, examined chemically, appears to be com-
pofed of oil, mucilage, and warer, and of a confider-
able quantity of fugar. The generality of phyfiolo-
gilts have !’Jppﬁ!’cd that, like the chyle, it frequently
retains the properties of the aliment and medicines ta-
ken intothe ftomach ; but from fomelate experiments *,
this fuppofition appears to be ill-founded.

Sect. II. Of the Pleura.

TrE cavity of the thorax is every where lined by a
membrane of a firm texture called plenra. It is com-
pofed of two diltinét portions or bags, which, by being
applied to cach other laterally, form a feprum called
mediaflimuem ; which divides the cavity into two parts,
and is attached pofteriorly to the vertebra of the back,
and anteriorly to the fternum. But the two laminas 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 heare;
and ar the upper part of the cavity, they receive be-
tween them the thymus,

The pleara is plentifully fupplicd with arteries and
veins from the internal mammary and the intercoftals.
Its nerves, which are very inconfiderable, are derived
chiefly from the dorfal and inrercoltal nerves.

The furface of the pleura, like thart of the perito-
neeum and other membranes lining cavities, is con-
ftantly bedewed with a {erous moifture (w) which pre-
vents adhefion of the vilcera.

The mediaflinum, by dividing the brealt into twoeca-
vitics, obwiites many incenveniences, 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 lealt preifure
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 ; becaule 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, remains unhure,
and continoes ro perform its funétion as ofual.

Sect. II. OF the Thymus.

Tue thymesis a glandular fubfance, the nfe of
which is not perfeftly afcertained, its excretory dudt
not having yet been difcovered. It is of an oblong

5B figure,

(w) When this fluid is exhaled in too great a quantity, or is not properly carried off, it aceumulates and con-

{itares the hydrops pedtoris.

* Yourn. de
AMed, 17871,
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Ofthe figure, and is larger in the foems and in young chil-
Thorax. dren than in adults, being fometimes nearly effaced in

115.

very old fubjedts. 1tis placed in the npper part of the
thorax, berween the two laminze of the mediaftinnm ;
but at firft is not altogether contained within the cavity
of the chelt, being found to border npon the upper ex-
tremity of the fiernum.

Secr. IV. Of the Diaphragm.

- Tue cavity of the thorax is feparated from that of
the abdomen, by a flethy and membranous fubftance
called the d;’gpbmgm or sidriff, ‘The greateit partof
it is compofed of mulcular fibres; and on this account
fyftematic writers ufually place it very properly among
the mufeles. Its middle part is tendinous, and it is
covered by the pleura above, and by the peritonzam
below. It feems o have been improperly named
Septum tranfverfiom, as it does not make a plane tranf-
verfe divifion of the two cavities, but forms a kind of
vanlt, the fore-part of which is attached o the fter-
num. Laterally it is fixed to the lalt of the true ribs,
and to all the falle ribs; and its lower and pofterior
part is attached to the vertebree lomborum, where it
may be faid to be divided inw two portions or crura

%)

{ "Fhe principal arteries of the diaphragm are derived
from the aoria, and its veins pals into the vena cava.
Its nerves are chiefly derived from the cervical pairs.
It affords a paffage to the vena cava through its rendi-
nous part, and to the celophagus through its flethy
portion. The aorta pafles down behind it berween its
erura.

The diaphragm not only ferves to divide the thorax
from the abdomen, but by its mofcolar ftruéture is ren-
dered one of the chief agents in refpiration.  When
its fibres contract, its convex fide, which is tarned to-
wards the thorax, becomes gradnally flar, and by in-
creafing the cavity of the breait, affords room for a
complete dilatation of the luugs, by means of the air
which is then drawn into them by the aét of infpira-
tion. 'The fibres of the diafhragm then relax; and as
it refumes its former ftate, the cavity of the thorax be-
comes gradually diminifthed, and the air is driven our
agdin from the longs by a motion conrrary to the for-
mer one, called exfpiration.

It is in fome mealure, by means of the diaphragm,
that we void the fseces ar the anus, and empry the ori-
nary bladder. Befides thefe offices, the adls of cough-
ing, feezing, fpeaking, langhing, papmg, and figh-
ing, could not take place without its afliltance; and
the gemle preffure which all the abdominal vifcera re-
ceive from s conltant and regular motion, cannot fail
to aflift in the performance of the feveral funélions
which were afcribed to thole vifeera.

&-_
Secr. V. Of the Trackea.

Tue trachea or windpipe, is a cartilaginous and
membranous canal, through which the air pafles into
the lungs. Its upper part, which is called the faryzux,
is compoled of five car[ilagfs. The uppermoit of thefe
cartilages is placed over the glottis or meuth of the
larynx, and is called .;Er:gfoﬁi.f, which has been before
fpoken of, as clofing the I|:aﬂ‘a ¢ to the lungs in the
adt of fwallowing. At the fides of the glotts are pla-
ced the two arytenoide cartilages, which are of a very
complex figure, not eafy 1o be defcribed. The ante-
rior and larger part of the larynx is made up of two
cartilages ; one of which is called #4) roides or feutifor-
mis, from its being Mhaped like a buckler; and the o-
ther cricsides or annularis, from its refembling a ring.
Both thele cartilages may be felt immediately under
the fkin, at the fore-part of the throar, and the thy-
roides, by its convexity, forms an eminence called pe-
ez adari, which is ulnally more confiderable in the
male than in the female fubjeét.

All thefe cartilazes are united to each other by means
of very elaltic, ligamentous fibres; and are enabled,
by the afliftance of their {everal mufeles, to dilate or
contract 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 foond.

Thefe cartilages are moiftened by a mucus, which
fecms to be fecreted by minute glands firvared near
them. The upper part of the trachea is covered ante-
riorly and laterally by a confiderable body, which is
{uppofed to be of a glandular ftrofture, and from its
fitnation near the thyroid cartilage is called the thyroid
gland ; though its excretory duét has not yet been dif-
covered, or us ule afcer ained.

The glottis is interiorly covered by 2 very fine mem-
brane, which is moiltened by a conftant fopply of a
watery fluid. From the larynx the .canal begins to
take the name of trachea or afpera arteria, and exiends
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 I:-mnchié'? ramifies through the fubflance of
that lobe of the langs to which it is diftributed, by
an infinite nomber 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 caniilages is of an anpu.
lar figare ; and as they become gradually lefs and lefs
in their diameter, the lower ones are in foine mealure
received into thofe above them, when the lungs, after
being inflated, gradnally collaple by the air being puth-

(x) Anatomical writers have ufvally deferibed the diaphragm as being made up of two mufcles united by
a middle tendon ; and thefe two portions or crara form what they fpeak of as the inferior mufele, arifing from

the fides and fore-part of the vertebre.

(v) The right bronchial tbe is ufually found to be fomewhat horter and thicker than the left; and M.
Porral, who has publilhed a memoir on the aflion of the IImFs on the aorta in refpiration, obferves, that the

left bronchial mbe is clofely connefted by the aorta;

and from fome experiments he is induced to conclude,

that in the firit refpirations, the air only cnters into the right lobe of the langs, Memeirer de I dcademis

Reyale des Scioncesy 1759,
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ed ot from them in exfpiration, As the branches of
the bronchi become more minute, their cartilages be-
come more and more angular and membranons, till ar
length they are found ro ke perfeétly membranous, and
at laft become invilible.

The trachea is fornilhed with flethy or mufcular
fibres; fome of which pafs throngh irs whole extent
longitdinally, while the others are carried round it in
a circular diredtion; o that by the conrradtion or re-
laxation of thefle fibres, it is enabled to fhorten or
lengthen itfelf, and likewife to dilate or contrat the
diameter of its paffage.

The trachea and itz branches, in all their ramifica-
tions, are furnifhed with a great number of fmall glands
which are lodged in their cellular fubftance, and dif-
charge a mucous fluid on the inner furface of thefe tbes.

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 relpiring; and its mem-
branous part, by being capable of contraftion and di-
latation, enablesus to receive and expel the airina
greater or lefs guantity, and with more or lefs veloci-
Iy, a5 may be required in ﬁnlﬂng or in declamation.
This membranons ftru&ore of the trachea polteriorly,
feems likewile ro affiit in the defcent of the food, by
preventing that impediment to its paflage down the
eefophagus, which might be expeted if the cartilages
were complete rings.

The trachea receives its arteries from the carotid
and fubclavian arteries, and its veins pals into the jo-
g;lars. Iis nerves arife from the recarrent branch of
the eighth pair, and from the cervical plexus.

Secr. VI. ‘Of the Lungs.

Tue lungs fill the greater part of the cavity of the
breaft. They arc of a foft and fpongy texture, and
aredivided into two lobes, which are feparated from
cach other by the mediaftinum, and are externally co-
vered by a produétion of the pleura. Each of thefe is
divided inte two or three lefler lobes; and we com-
monly find three in the tight fide of the cavity, and
two in the left.

To difcover the ftrufture of the langs, it is required
to follow the ramifications of the bronchi, which were
defcribed in the laft fe@tion. Thefe becoming gradu-
ally more and more minute, at length terminate in the
cellular fpaces or velicles, which make up the greateil
part of the fubftance of the lungs, and readily commu-
nicate with each other. hy

The lungs feem to poffefs buc litdle fenfibiliry.
Their nerves, which are fmall, ‘and few in number,
are derived from the intercoftal and eighth pair. This
laft pair having rcached 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 for-
nithes branches in its afcent, as well as o the ﬂ!ﬁl]}h:'!-
gus, but it is chiefly diftributed to the larynx a_nd its
muftles. By dividing the recorrent and fuperior la-
ryngeal nerves at their origin, an animal is deprived
of its voice. 1

There are two feries of arterics which carry blood
to the luags: thefe are the arteriz bronchiales, and

the pulmonary artery.
TFh.: arterize bronchiales begin ufally by two branch-

es; one of which commonly arifes from the right in-
tercoftal, and the other from the trunk of the aorea:
bat fometimes there are three of thefe arteries, and in
fome fubje@s only one. The ufe of thefe arteries is
to {erve for the nourithment of the lungs, and their ra-
mifications are {cen creeping every where on the branch-
esof the bronchi. The Iﬁund 1s brought back from
them by the bronchial vein into the vena azygos.

“The palmonary artery and vein are not intended for
the nourithiment of the lungs; but the blood in its
paffage through them is deflined to undergo fome
changes, or to acquire certain effential properiies (from
the action of the air), which it has loft in its circola-
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 confiderable trunk, goes to empty itfelf into
the left ventricle of the heart; fo that the quantity of
blood which enters into the lungs, is perhaps grearer
than that which is fent in the fame proportion of time
through 21l the other pares of the body.

Seet. VIL. Of Refpiration.

ResriraTION conflitutes one of thofe funétions
which are properly termed wvital, as being eflential to
life; for to live and to breathe are in fa& fynonymous
terms. It confifts in an alternate contradtion and dila-
tation of the thorax, by firft infpiring air into the lungs,
and then expelling it from them in exfpiration.

It will perhaps be eafy to diftinguith and point eut
the feveral phenomena of refpiration; bur o explain
their phyfical canfe will be atended with difficuliy :
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
pafiive? How the ribs are clevated in oppofition to
their own natural firvation? and why the diaphragm is
contraéted 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 clevated
the ribs, and preffled down the diaphragm, we fhould
fpeak erronconlly. What induces the firlt infpiration,
it is not eafy to afcertain; bat after 2an animal has once
refpired, it would feem likely that the blood, after ex-
fpiration, ﬁﬂd’lniits paffage throungh the Jungs obftruc-
ted, becomes a {timules, which induces the inrercoftal
mulcles and the diaphragm to contradt, and enlarge the
cavity of the thorax, in confequence perhaps of a cer-
tain nervous influence, which we will not here atrempt
to explain. The air then ruthes into rhe lungs; every
branch of the bronchial mbes, and all the cellular fpa-
ces into which they open, become fully dilated; and
the pulmeonary vellels being equally diftended, the blood
flows through them with eale, But as the ftimulus
which firlt occalioned this dilaration ceafes to operate,
the mufcles gradually contraét, the diaphragm rifes up-
wards again, and diminifhes the cavity of the cheil ; the
ribs return to their former ftate; and as the air palics
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

5Bz blood
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blood, the pulmonary artery begins again to be diftend-

' Thorar. ed, the {timulus is rencwed, and the fame procefs is

:
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repeated, and continues to be repeated, in a regular
fuccellion, during life : for though the mufcles of refpi-
ration, having a mixed metion, are (unlike the heart)
in fome mealure 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 ingo the heart; and we
are able only, during a very little time, to refift the fii-
mulus to infpiration. In drowning, the circulation
feems to be ftopped upon this principle; and in hang-
ing, the preflure made on the jugular veins, may co-
operate with the ftoppage of refpiration in bringing on
death.

Till within thefe few years phyfiologilts were entire-
!iy ignorant of the ufe of refpiration. It was at Imﬂh

ifcovered in part by the illaitrions Dr Prieftley. He
found that the air exfpired by animals was phlogiftica-
ted ; and thar the air was fitter for refpivation, er for
fopporting animal life, in proportion as it was freer
from the phlogiftic principle. It had long been obfer-
ved, that the blood in pailing throngh the lnngs ac-

nired a more florid colour. He therefore fulpedted,
that it was owing to its having imparted phlogiflon to
the air: and he fatisfied himfelf of the truth of this
idea, by experiments, which fhowed, that the craffemen-
tam of extravafated blood, phlogifticated air in pro-
portion as it loft its dark coloar. He farther found,
that blood thus reddened had a ftrong attraftion for

hlogifton; infomuch that it was capable of wmking it
¥rnm phlogifticated air, thereby becoming of a darker
colour, From hence it appeared that the bleod, in its
circulation through the arterial fyftem, imbibes a con-
fiderable guantity of phlogifton, which is difcharged
from it 1o the air in the Inngs.

This difcovery has fince been profecuted by two very
ingenions phyfiologifts, Dr Crawford and Mr Elliot.
It had been thown by profeffors Black and Irvine, thar
different bodies have different capacities for containing
fire. For example, that oil and water, when eqnally
hot to the fenfe and the thermometer, contain diffe-
rent proportions of that principle ; and that vnequal
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-
citics of bodies for containing fire are diminifhed by
the addition of phIl:%iﬂan, 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 ; combaltible
bodies very little. In combaltion, a donble cleftive
attradtion takes place ; the phlogifton of the body be-
ing transferred to the air, the fire contained in the air
to the combaflible body. But as the capacity of the
latter is not increaled 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 temperatore of the compound ; and hence we may
account for the heat anending combultion. As the

nfe of refpiration is to dephlogifticate the blood, it feems
probable, that a like dooble eletive auraétion takes
place in this procefs; the phlogilton 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-
pacitics being cqual, the whole of the extrieared fire is
abforbed by the lacter. The blood in this ftate circu-
lating through the body, imbibes phlogifton, and of
courle gives out its fire; part only of which is abforb-
ed by the parts furnithing the phla%_iﬂmu, the remain-
der, as in combuilion, becoming fenfible; and is there-
fore the caule of the heat of the body, or what is call-
cd animal heat.

In confirmation of this dotrine it may be obferved,
that the venous blood contains lels fire than the arte-
rial ; combuflible bodies lefs than incombuftible ones;
and that air comains lefs of this principle, according
as it is rendered, by combination with phlogiften, leis
fit for refpiration (z).

In afcending very high mountains, refpiration is
found to become fhort and freqnent, and fometimes to
be attended with a fpitting of blood. Thefe fymptoms
feem to be occalioned by the air being too rare and
thin to dilate the lungs fufficiently; and the blood

radually accomulating in the pulmonary vefels, fome-
times burfts through their coats, and is brought up by
coughing. This has likewile been acc:num:§ forina
diﬂ{!;r:nt way, by foppofing that the air eontained in
the bleod, not receiving an equal preffure from that of
the atmolphere, expands, and at ‘length ruprures the
very minute branches of the pulmonary veilels; upon
the fame principle that fruits and animals pur voder
the recciver of an air-pump, are feen to fwell as the
onter air becomes exhanfied. ‘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-veflels, as has been generally fuppofed ;
and he isinduced to impute the fpitting of blood, which
has fometimes taken place in afcending high moon-
1ains, to accident, or o vielent exertions; as it never
happens to animals that are put into the exhanfted re-
ceiver of an air-pump, where the diminution of preffure
is many times greater than on the fummit of the high-
clt mountains.

Sect. VIII. Of the Fuoice.

ResrrraTion has already been defcribed as afford-
ing us many advantages; and next to that of life, its
moft important ufe feems tobe that of forming the voice
and {peech. The ancients, and almolt all the moderns,
have confidercd the organ of fpeech asa kind of mufi-
cal inftrument, which may be compared 1o a flute, o
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 longs, 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 pafage ftrait-
ened by the cartilages of the larynx, againft which it

firikes,

tions.

(z) Sce Crawfurd's Experiments and Obfervations on Animal Heat, and Elliot’s Philofophical Oblerya-
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{trikes. As thefe eartilages are more or lefs claftic,
they occafion in their wrn 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
flate of the gloutis, which, when firaitened, produces
an acute tone, and a grave one when dilated.

The laie 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 fIring, as well as a wind, infirument ; fo
that what art has hitherto been unable te conftrad,
and what both the fathers Merfenne and Kircher fo
much wifhed to fee, M. Fercin 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 horizomtally acrofs it, which are
capable of confiderable vibration, fo as 1o produce
found, in the fame manner as it is produced by the
flrings of a violin or a harpfichord : and he fuppofes
that the air, asit pafles opt from the lungs, afls asa
bow on thefe ftrings, while the efforts of the breaft
and lungs regulate its motion, and prodoce the variety
of tones. 5o that according to this {yltem the varia-
tion in the voice is not nmzﬁuncd by the dilatation or
contraction of the glottis, but by the diftenfion or re-
laxarion of thefe ftrings, the found being more or lefs
acute in proportion as they arc more or lefs firetched
out. Another writer on this fubjedt fupﬁui":s, that the
organ of veice is a double inftrament, which produces
in unifon two fonnds of a difierent nawre ; one by
means of the air, and the other by means of the chords
of the plowis. Neither of thefe fyftems, however, are
umverfally adopted. They are both liable to infupe-
rable difficulties ; fg,that the manner in which the voice
is formed has never yet heen faristaltorily afcertained :
we may obferve, however, that the foond produced by
the glottis is not articulated. To effed this, itis re-
quired to pafs through the mouth, where it is differ-
ently modified by the aftion of the tongne, which is
cither pulhed againit the teeth, or upwards towards the
palate ; detaining it in its, paffage, or permitting it to
Aow freely, by contradling or dilating the mouth.

Sgcr. IX. Of Dejeltion,

By dcjedtion we mean the aét of voiding the feces
at the anus ; and an account of the manuper in which
this is condncted wasreferved forthis part of the work,
becanfe it feemed to require a knowledge of refpiration
to be perfe@ly underitood. e

The inteilines were deferibed as having a periftaldc
motion, by which the feeces were gradually advancing

towards the anns. Now, whenever the faeces are accu-*

mulated in the inteftinum redtum in a {uflicient quan-
tity to become troublefome, either by their weight or
acrimony, they excite a certain uneafinefs which in-
duces us to go to fteol.—To effelt this, we begin by
making a confiderable infpiration ; in confequence of
which the diaphragm iscarried downwards towards the
lower belly ; the abdominal mufeles are at the qu'nc
fime contracted in obedience to the will ; and the in-
teitines being compreffed on all fides, the refiftance of
the [phendler is overcome, and the feces pafs out at Ilhc
anns ; which is afterwards drawn up by its longindinal
fibres, which are called /fevateres ani, and then by

Taoam ox T B M X

means of its fphixfer is again contrafted : but it fome-
times happens, asin dj.rﬁ.'nttrics for inftance, that the
fazces are very liquid, and have confiderable acrimotiy ;
and then the irritation they oceafion is more frequent,
fo as to promote their dilcharge without any preilure
from the diaphragm or abdominal mufeles ; and fome-
times involuntarily, as is the cafe when the fphinéter
becomes paralytic.

Sect. X, Of the Pericardium, and of the Heart and
its Auricles.

TaEe two membranous bags of the pleura, which
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were delcribed as forming the mediaflinum, recede one Pericar-
from the other, fo as to afford a ImiF::n:nt to a firm divn.

membranons fac, in which the heart is fecurely lodged ;
this fac, which is the pericardinm, appears to be com-
poled of two tunics, united to cach other by cellular
membrane.—The outer coar, which is thick, and in
fome places of tendinovs complexion, is a produflion
of the mediaftinum ; the inner coar, which is extreme-
1{ thin, is reflefted over the avricles and ventricles of
the hearr, in the fame manner as the mnica conjunéti-
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 fowor
pericardii, which ferves to lubricate the heart and fa-
cilitate its motions ; and feems to be fecreted and ab-
forbed in the fame manner as it is in the other cavities
of the body.

The arteries of the pericardiom are derived from the
phrenic, and its veins pafsinto veins of the fame name ;
its nerves are likewifc branches of the phrenic.

The fize of the pericardium is adapted to that of
the heart, being llﬁ:nl!‘v large enou fl-m coRtain it
loofely. As its cavity does not ur.tmfw the flernum,
the langs cover it in infpiration ; and as it every where
invefts the heart, it effc@ually feenres it from being in-
jured by lymph, pus, or any other fluid, extravafated
into the cavities of the thorax.

Iz
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The heart is a hollow mufcle of a conical fhape, fi- Heart, ar
teated tranfverfely between the two laminge of the me- its awriclk

diaftinum, at the lower partof the thorax ; having its
bafis turned towards the righe fide, and itz point or
apex towards the left.—Its lower furface is fomewhat
flattened towards the diaphragm. Its bafis, from
which the grear vellels originate, is covered with fat,
and it has two hollow and flelhy appendages, called
auricles—Round thele feveral openings, the heart
{eems to be of a firm ligamentons textore, from which
all its fibres feem to originate ; and as they advance
from thence towards the apex, the fubftance of the
heart feems to become thinner.

The heart includes two cavities of vemtricles, which
are {eparated trom each other by a flethy feprum ; one
of thelc is called the right, and the other the /ef?, ven-
tricle ; thongh perhaps, with refpedl to their fitnation,
it would be more proper 1o diftingnifh them into the
anterior: and peflerior veniricles.

The heart is exteriorly covered by avery fine mem-
brane ; and its ftradtere is perfeétly mofenlar or flefhy,
being compoled of fibres which are deferibed as paf-
fing in different direftions ; fome as being extended
longitndinally from the bafis to the apex ; others, as
taking an oblique or fpiral courfe; and a third fort as

being
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being placed in a tranverfe diretion (A).—Within
the two ventricles we oblerve feveral furrows ; and there
are likewile tendinous {trings, which arife from flcthy
eolemne inthe two cavitics, and are amached to the
valves of the auricles : Thar the ufe of thefe and the
other vaives of the heart may be underftood, it muit
be obferved, that four large veffels pafs our from the
balis of the heart, viz. two arieries and two veins ;
and that each of thefe veifels is furnithed with a thin
membranous produftion, 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 differently
difpoled. Thoele of the arreries are intended to give
way to the paflage of the blood into them from the
venrricles, bat 1o oppole its rerurn : and, on the con-
trary, the valves of the veins are conftructed fo as to
allow the blood ouly to pals into the heart. In confe-
quence of thele different ufes, we find the valves of
the pulmonary artery and of the aorta atrached 1o the
orifices of thofe velflels, 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 vinal-
1y three of thefe valves belonging to the pulmonary ar-
tery, and as many to the aorta ; and from their figure
they are called valvale fesmmifunares. The commanica-
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
veniricle, where the auricle opens into it. The valves
in the right ventricle are ufually three in number, and
arc named valvele tricufpides ; but in the left ventricle
we commeonly eobferve only twe, and thefe are the
valonle mitrales. The membranes which form thele
valves in each cavity are artached io as to projeét fome-
what forward ; and both the tricufpides and the mitrales
are conneéted with the tendinoos firings, which were
defcribed as arifing from the flefhy cofimms. By the
contraétion of either ventricle, the bloed is driven into
the artery which cemmunicates with that ventricle ; and
thefe tendinons ftrings being gradually relaxed as the
fides of the ca?il{ are brought nearer to each other,
the valves naturally clofe the opening into the aoricle,
and the blood neceffarily direds its courfe into the
then only open paflage, which is into the artery ; bur
after this contraction, the heart becomes relaxed, the
tendinous ftrings are again (tretched out, and, drawing
the valves of the aoricle downwards, the blood is pour-
ed by the veins into the ventricle, from whenee, by
another contradtion, it is again thrown into the artery,
aswill be defcribed hereafter. The right ventriele is
not quite fo long, thongh fomewhat larger, than the
lefi; but the latter has more fubftanee than the other :
and this feems to be, becanle it is intended to mranfimic
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the blood to the moft diftant parts of the body, where- Of the

as the right ventricle diftributes it only to the longs.

The heart receives its nerves from the par vagum
and the intercoftals, The arteries which ferve for its
nourifhment are two in number, and arife from the
aorta. They furronnd in fome meafure the bafis of
the heart, and from this courle are called the eoronary
arteries.  From thefe arteries the blood is Il:lﬂl‘ﬂbd_bf
veins of the fame name inte the auricles, and even in-
to the ventricles.

The mufcular bags called the anricies are firuated at
the bafis of the heart, at the fides of each other ;
and, correfponding with the twe venrricles, are like
thofe 1wo cavities diftingnithed into right and /fef?.
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.

Secr. Angiolegy, or a Defeription of the

Bised-veffels.

Tae heart has been deferibed as contrafting itfelf,
and throwing the blood from its two ventricles into
the pulmonary artery and the aorta, and then as re-
laxing itfelf and receivinga 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 puluonary artery arifes from the righe venrricle
by a 1zr£;c trunk, which foon divides into twe confi-
derable branches, which pals te rhe right and left lobes
of the lungs: cach of theft branches is afrerwards
divided and fubdivided into an infinite nomber of
branches and ramificaiions, which extend rthrough the
whole fubftance of the lungs ; and from thefe branches
the blood ia 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 pafwonary veins, which termi-
nate in the /feft awricle by one common opering, from
whenee the blood pafles into the /of? peatricle.  From
this fame wventricle arifes the aorta or great artery,
which at its beginning is nearly an inch in diameter :
it foon fends off 1wo branches, the coromarses, which
go to be diltribnted to the heart and its anricles. Afrer
this, at or about the chird or fourth vertebra of the
back, it makes a confiderable enrvarore ; from this
carvamnre (&} arile three arteries ; one of which foon
divides into two branches. The firft two are the left
fubclavian and rhe left carotid, and the third is 2 com-
mon trunk to the right fubclavian and right carotid ;
though fomerimes both the caratids ariﬁ: diftinétly
from the aorta.

The two carotids afeend within the fubclavians, alon
the fides of the trachea; and when they have reache
the larynx, divide into twe principal branches, the in-
ternal and external carotid. The firlt of thefe runs 2

little

&

() Authors differ about the comrle and diftin@ions of thefe fibres ; and it feems right to obferve, that the
firufture of the heart being more compadt than thae of other mufcles, its fibres are not eafily feparated.

(#) Anatomifts ulually call the upper partof this curvature aorfa afeendens ; and the other part of the artery
to its divifion at the iliacs, aorea defeendens : but they differ abour the place where this diftinéion is to be intre-
doced ; and it feems fufficiently to anfwer every purpofe, to fpeak only of the aorta and its curvaare.

I3
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- ngreached the under part of the ear, pailes throngh
the canal into the os petrofum, and entering into :%1:
cavity of the craniam, is diftributed to the brain and
the membranes which invelope it, and likewile to the
cye. Theexternal carotid divides into feveral branches,
which are diftribated to the larynx, pharynx, and o-
ther parts of the neck ; and to the jaws, lips, tongue,
cyes, t:mplcs, and all the external parts of the head,

Each firbelavian is likewile divided intoa great num-
ber of branches. It fends off the vertebral 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 conrle feads off many ramifications
to the neighbouring parts. Some of its branches are
diftribared to the fpinal marrow, and after a conlider-
able infleétion it enters into the cranium, and is dif-
tributed to the brain. The fwbclavian likewife fends
off branches to the mulcles of the neck and fcapula ;
and the mediaitinam, thymaus, pericardium, diaphragm,
the breafts, and the mafcles of the thorax, and even
of the ahdomen, derive branches from the fubclavian,
which are diltingnilhed by different names, alluding
to the parts to which they are diftributed ; as the mam-
meary, the phrenic, the itercoffal, &c. But notwith-
ftanding the great number of branches which have
been deferibed as arifing from the fubclavian, it is fill
a confiderable artery when it reaches the axilla, where
it drops its former name, which alludes to its paffage
under the clavicle, and is called the axillary artery ;
from which a variety of branches are diftriboted tothe
mufcles of the brealt, fcapula, and arm.—Bat its main
trunk taking the nameof brachialis, ansalongonjthe in-
fide of thearm near the os humeri, till it reaches the joint
of the fore-arm, and then it divides inro rwo branches.
This divifion however is different in different fubjects ;
for in fome it rakes place higher np and in others low-
er down. When it happens to divide above the joint,
it may be confidered as a happy difpoficion in cale of
an accident by bleeding; for fuppoling the artery to

- be nnfortunatcly punctured by the lanect, and that the
hzmorrhage coald only be ftopped by makinga liga-
tare on the veffel, 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 planges down nnder the flexor mufeles,
and runs along the edge of the ulna ; while the other
is carried along the onter furface of the radius, and is
eafily felt at the wrilt, where it is only covered by the
common integnments. 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.

E The asrta, after having given off at itscarvatnre the

earotids and fabclavians which eonvey blood toall the

upper partsof the body, defcends vpon the badics of
the vertebra a little to the left, as far as the os facram,
where it drops the name of aorts, and divides into
two confiderable branches. In this courfe, from its
curvature to its bifarcation, it fends off feveral arteries
in the following order: 1. Oaeor two litde arteries,
firlt demonitrated by Ruyfch as going to the bronehi,
and called arterie bronchinales Ruyfchii, 2. The arterize
celophagez. Thelcare commonly three or four in num-
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Of the little way backwards in 2 beading diretion; and hav-
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ber. They arife from the fore-part of the aorta, and Of the

are diftributed chicily 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 vibs 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 1o the diaphragm,
ftomach, omentum, duodenum, pancreas, fpleen, li-
ver, and gall-bladder. §. The coeliac, which fends
off the coronary-flomachic, the fplenic, and the hepa-
tic artery. 6. The fuperior mefenteric artery, which
is diftributed to the mcfentery and fmall inteftines.
7. The emunlgents, which go to the kidneys. 8. The
arteries, which are diftributed to the glandula renales.
9. The fpermatic. 10. The inferior meflenteric arte-
ry, which ramifies through the lower portion of the
mefentery and the large inteftines.—A branch of this
artery which goes to the retum is called the interwal
hemorrhoidal, 11. The lumbar arterics, and a very
finall branch ealled the facra, which are diftributed 1o
the mufcles of the loins and abdomen, and to the os fa-
crnm and medulla {pinalis.

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 iacs. Each of thefe foon divides into two
branches; one of which is called the iuternal ifiac, or
hypogaflic artery, and is diftribnted upon the contents
of the pelvis and upon the maofcles on its outer fide.
One branch, called padenda commennis, fends fmall ra-
mifications to the end of the rectum under the name of
hemorrhoidales externe, and is afterwards diftributed
upon the penis. ‘The other branch, the external ilizce,
after having given off' the circumilex artery of the os
ilinm and the epigaltric, which is diftributed to the
recti-mufcles, palles out of the abdomen under Ponpart’s
ligament, and takes the name of crural artery. It de-
fecends on the inner part of the thigh clofe to the os fe-
moris, fending off branches to the mufeles, and then
finking deeper in the hind part of the thigh, reaches
the ham, where it takes the name of popliteal: afrer
this it feparates into two confiderable branches; one of
which is ealled the anterior tibial artery ; the other di-
vides into two branches, and thele arteries all go 1o be
diftributed to the leg and foot.

The blood, which is thus diftribured l:.-J,|r the aorta o
all pares of the body, is brought back by the veins,
which are foppofed to be continued from the vltimate
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 thole which rerurn
it from the lower parts of the body rerminate in the
vena cava afcendens; and thefe two cavas oniting to-
gether as they approach the heart, open by one com-
mon orifice into the left auricle.

It does not here feem to be neceflary to follow the
different divifions of the veins as we did thofe of the
arteries ; and it will be [ufficient to remark, thar in

encral cvery artery is accompaniced by its vein, and
that both are diflinguithed by the fame name. Bne,

like

3. The in- Thorax.
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Ofthe like many other general rules, this too has its excep-
Thorax. tions (¢). 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 diftinguithed by a proper
name, and this is the azygos, or vena fine pari. This
vein, which is a preuty confiderable one, runs along
by the right fide of the vertebra of the back, and is
chiefly deltined 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
defeendens. In the abdomen we meet with a vein,
which is ftill a more remarkable one, and this is the
vena porte, which performs the office both of an ar-
tery and a wvein. [Itis formed by a re-union of all
the veins which come from the {tomach, inteftines, o-
mentum, pancreas, and {pleen, fo as to compofe one
great srunk, which poes 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 porta had carried into the liver,
but likewife the blood from the hepatic artery. Every
artery has a vein which correfponds with it; bur the
trunks and branches of the veins are more numerous
than thofe of the arteries.—The reafons for this dil-
polition are perhaps more difficult to be explained ; the
blood in its courfe through the veins is much farther
removed from the fource and caunfe 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 pofibly 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 contraét; and the equilibri-
um which is fo elfential to the continnance 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 throngh the body, and
continued to the minute branches of veins, which gra-
dually unite together to form a large trank, may be
compared to two trees united 1o 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 Eulinw, and thar a fluid
is inceffantly 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 vellels of the human
body.

E{rcry trank of an artery, before it divides, is
nearly cylindrical, or of equal diameter throngh s
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 inte which that
trunk feparates ; and each of thefe branches probably
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contains lefs blood than the ramifications do into which OF the

it is fubdivided : and it is the fame with the veins; the
volume of their feveral ramifications, when confidered
together, being found to exceed that of the great trunk
which they form by their union. v

The return of the blood through the veins to the
heart, is promoted by the adtion of the mufcles, and
the pulfation of the arterics, And this returs is like-
wife greatly affifted by the zafves which are to be met
with in the veins, and which conftiture one of t]m
great diflinctions between them and the arteries.
T'hefe 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 alcendens, we
meet with only one valve, which is near its origin,

The arteries are compofed of feveral tunics. Some
writers enumerare five of thele mnics ; bur perhaps we
may more properly reckon only three, viz, the wervous,
amnfenlar, and cuticular coats, The veins are by fome
anatomifts defcribed as having the fame number of
coats as the arveries; bur as they do not feem to be
irritable, we cannot with propriety fuppole them to
have a muofcular tnic, We are aware of Dr Verl-

Tax,

chuir’s* experiments to prove thatthe jugularand fome  » 5, 4,
other veins poffefs a certain degree of irritability ; buf prriarem ef
it is certain, that his experiments, repeated by others, Feraram o
have produced a different refult ; and even he himfelf irriebiti,

allows, that fometimes he was unable o diflin
any fuch property in the veins. Both thefe feries of
veflels are nourithed by ftill more minute arteries and
veins, which are feen creeping over their coats, and
ramifying through their whole E:h[tam::, 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 toimpel it on towards the veins.

When the heart contrals, it impels the blood inte
the arteries, and fenfibly diftends them ; and thefe vef-
{els again contradt, as the heart becomes relaxed to re-
ceive more blood from the auricles; fo thar the caufe
of the contraction and dilatation of the arteries feems
to be ealy to be underftood, being owing in part to
their own contra&ile power, and in part to the aétion
of the hearr; burin the veins, the etfefts of this ime
pulfe not being fo fenfibly felr, and the veflels them-

 felves having little or no contradtile power, the blood-

{eems to flow in a eonfant and equal ftream: and this
together with its patfing groduvally from a fmall chan.
nel into a larger one, feems o be the reafon why the
veins have no pulfatory motion, excepr the laroe ones
near the heart ; and in thefe it feems 10 be occafioned
by the motion of the diaphragu:, and by the regurgi-
tation of the blood in the cazas.

SECT.

(c) Inthe extremities, fome of the deep-feated veins, and all the fuperficial ones, take a courfe differene

from that of the arterics.
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SEct. XII. Of the Affion of the Heart, Auricles,

and Ariericr.

Taue heart, atthe time itcontradts, drives theblood
from its ventricles into the arteries; and the arteries
being thus filled and diftended, are nawrally inclined
to contraét the moment the heart begins to dilate, and
ceales to fupply them with blood. Thefe alternate mo-
tions of contraction and dilatation of the heart and ar-
teries, are diftinguithed by the names of fiffole and dia-
flole. When the heart is in a ftate of contraétion or
fyftole, the arteries are at that inftant diftended with
blood, and in their diaftole ; and it is in this {tate we
teel their pulfatory motion, which we call the puife.
When the heart dilates, and the arteries contract, the
blood is impelled onwards into the veins, through which
it is retorned back to the heart. While the heart,
however, is in its {yftole, the blood cannot pafs from
the veins into the ventricles, bur is detained in the an-
ricles, which are two refervoirs formed for this ufe,
till the diaftole, or dilatation of the heart, takes place ;
and then the diltended avricles contradt, and drive the
bloed into the ventricles : fo that the auricles have an
alternate fyftole and diaftole as well as the hearrt.

Althongh both the ventricles of the heart contraé
at the fame time, yet the blood pailes from one to the
other. In the fame moment, for inftance, that the
left venrricle drives the blood into the aora, the righe
ventricle impels it into the pulmonary artery, which
is diftributed through all the fubftance of the lungs.
The blond is afterwards brought back into the left ven-
wricle by the pulmonary vein, at the fame time that
the blood is returned by the cavas, into the right ven-
tricle, from all the uther parts of the body.

This feems to be the mode of aétion of the heart
and its veffels ;: 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 quanrity and heat, or other proper-
tics (p), is perhaps capable of firft exciting that mo-
tion, which is afterwards continued throngh life, inde-
pendent of the will, by a regular rewrn of blood to
the auricles, in a quantity proportioned to that which
is thrown into the arteries.

The heart poffeiles the ois infita, or principle of ir-
ritability, in a muoch greater degree than any other
mufcle of the body. The pulfe is quicker in young
than in old fobjedts, becaufe the former are cet. par.
more irritable than the later. Upon the fame prin-
ciple we may explain, why. the pulfc is conftantly
quicker in weak than in robuft perfons.

Sect. XIIL. ﬂ'f.'.ﬁa Cirenlation.

Arrer what has been obferved of the ftrufture and
aftion of the heart and its auricles, and likewife of the
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arteries and veins, there feem to be bt very few argu-
memts required to demonitrate the circulation of the
#fsod, which has long fince been eftablifhed as a medi-
cal truth. This eirenlation may be defined 1o be a
perpetual motion of the blood, in confequence of the
altion of the heart and arteries, which impel it throngh
all the parts of the body, from whence it is brought
back by the veins of the heart.

A very farisfaltory proof of this circulation, and a
proof ealy to be underftood, may be deduced from the
different effedts of preffare on an artery and a vein. If
a ligature, for inftance, is palfed round an artery, the
vellel twells conliderably 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
13 what we every day obferve in bleeding. The liga-
ture we pals roond the arm on thefe occafions, com-
prefles the fuperficial veins ; and the retorn of the blood
through them being impeded, they become diftended.
When the ligature is too loole, 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 effeétually proves the
circalation, is the lofs of blood that every living ani-
mal foftains by opening only a fingle artery of a mode-
rate fize ; for it continues o flow from the wounded
vellel till the equilibrivm 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,
thae all the other veilels muft communicate with thae
which is opened. Galen, who lived more than 500
years ago, drew this conclufion from it ; and if we far-
ther obferve, that he deferibes (after Erafiftratus, whe
flonrifhed about 4 5o years before him? the feveral valves
of the heart, and determines their difpofition arid vfes,
it will appear wonderful, that a period of near 2cc0
years (hould afterwards elapfe before the true courfe
of the blood was afcerrained, This difcovery, for
which we are indebted to the immortal Harvey, has
thrown new lights on phyfiology and the doflrine of
difeales, and conititutes one of the moft important pe-
riods of anatomical hiftory.

Secr. XIV. Of the Nature of the Blood.

Broop, recently drawn from a wein into a bafon,”

would feem to be an homogencons fluid of a red co-
lour (E); but when fuffered to reft, it foon coagulaces,
and divides into two parts, which are diftinguithed by
the names of craffamentun and feram. The crafamen-
tum is the red coagulum, and the ferum is the water
in which it fleats. Each o! thele may be again fepa-
rated into two others; for the craifamentum, by being

5C repeatedly

(p) Dr Harvey long ago fuggeited, that the blood is polleffed of a living principle ; and Mr J. Hunter has

lately endeavoured to revive this doftrine ; in fupport of which he has adduced many ingenious arguments.
The fubject is a curious one, and deferves to be profecuted as an inquiry which canuot but Le interefting to
phyfiologifts. -

(£)

this rednefs is acquired in its paflage throngh the lungs.

The blood, as it flows through the arteries, is obferved to be more florid than it is in the veins ; and

Fid. fect. vii.
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at a more advanced age ; and thefle fame parts which Of the
confift of bones, cartilages, ligaments, mufcles, &c. Thorax,

repeatedly walhed in warm water, gives out all its red
globules, and what remains appears to be compofed of
the coagulable lymph (¥}, which is a gelatinous fub-
{tance, capable of being hardened by fire tillit becomes
perfeétly horny : and if we expole the ferum 1o a cer-
tain degree of heat, part of it will be found to coagu-
late like the white of an epp, and there will remain a
clear and limpid water, relembling uririe both in itsap-
pearance and fmell,

_ The ferom and erafamentam differ ia their propors
tion in different conititotions ; in a ftrong perfon, the
craflamentum is in a greater proportion to the ferum

* Mewfeu's than in a weak one;® and the fame difference is found

Experim.
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. take place in difeafes ().

Sger. XV. Of Nutvition.

Tue variety of funétions which we bave deleribed
as being inecflantly performed by the living body, and
the continual circulation of the blood through ir, muil
neceffarily occafion a conitant diffipation of the feveral
parts which enter into its compofition. In [peakin
of the infenfible perfpiration, we obferved how mac

was inceffanily pafling off from the lungs and the fur-
face of the fkin. The difcharge by urine is likewife

every day confiderable ; and great part of the bile, (-
liva, &c. are excluded by flool.  Buat the folid, as well
a5 the fluid parts of the body, reguire a conftant re-
newal of nutritious particles, They are expoled to the
attrition of the fluids which are circulated through
them; and the contradtion and relaxation they repeat
fo many thoufand rimes in every day, would necefiarily
pccalion 4 difflotion of the machine, if the renewal
was not proportiened to the walle.

It is ealy to conceive how the chyle formed from
the aliment is affimilated into the nawre of blood, and
repairs the lofs of the fluid parts of our bedy ; bur
how the folids are renewed, has never yet been fatis-
faftorily explained. The natritious parts of the bloed
arc probably depofited by the arteries by exfudation
through their pores into the tela cellulefa ; and as the
folid parts of the body are in the embryo only a kind
of jelly, which gradually acquires the degrec of con-
filtence they are found to have when the body arrives

are fometimes reduced again by difeafe to 2 gelatinous
flate ; we may, with fome degrec ot probability, con-
fider the coagulable lymph as the fburce of putrition.
If the fupply of nourilhment exceeds the _dclgm of
waite, the body increafes; and this bappens in infancy
and in yeuth : for at thefe periods, but morc particu-
larly the farmer one, the fluids bear a large praportion
to the folids; and the fibres being foft yielding,
are proportionably more capable of extenfion and in-
creafe. But when the fupply ef nutritien enly equals
the walte, we neither increafe or decreale ; and we
find this to be the cafe when the body has attzined its
full growth or acuzé » 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 nﬁ:, rigidity begins to be in excefs, and

the fluids () bear a much lefs proportion to the folids
than before. The diffipation of the body is greater
than the fupply of novrithment ; many of the fmaller

vellels become gradually impervious (1) ; and thefilites
lofing their moifture and their elafliciry, appear flaccid
and wrinkled. The lilies and the rofcs difappear, be-
canfe the finids by which they were preduced ean no
longer reach the extremities of the capillary veiiels of
the fkin. As thefe changes take plice, the nervous
power being proportionably weakened, the irritabiliy
and {enfibility of the body, which were formerly fo re-
markable, are greatly diminithed ; and in advanced
life, the hearing, the eye-iight, and all the sther fen-
fes, become gradually impaired. :
Secr. XVI. Of the Glands and Secretions.

Tue glands are commonly underftood to be [mall,
roundith, or oval bodies formed by the convelntion of
a great number of vefiels, and deftined to feparate par-
ticular humonrs from the mafs of blood.
. They are vfially divided into two claffes; bur it
feems more proper to diftinguith three kinds of glands,
viz. the mucous, conglobate, and conglomerate.

The muwsons glands, or follicles, as are moft
commonly called, are fmall eylindrical robes Ennliil}ucd

rom

(¢) It may not be improper to obferve, that till of late the coaguiable [ymph has been confounded with the

feram of the blood, which contains a fubftance that is likewife coagulable, though only when expofed to hear,
or combined with certain chemical fubftances; whercas the other coagulates fpontanconily when expofed to the
air or to refl.

(c) When the blood feparates into ferum and craffamentum, if the latter be covered with a cruft of a whi-
tith or buff colour, it has been ulvally confidered as a certain proof of the blood’s being in a Rate of too great
vifcidity. This appearance commonly taking place in inflammatory difcafes, has long ferved o confirm the
theory which aferibes the canfe of inflammation to lentor and obitruétions. But from the late Mr Hewfon's
experiments it appears, thar when the adtion of the arteries is increafed, the blood, inflead of being more vil-
cid, is, on the contrary, mere fluid than in the ordinary flate, previous to inflammation : and thar in cenfe-

pence of this, the coagulable lymph foffers the red globules, which are the heavieft part of tlie blood, to fall
gg}wn to the bottom before it coayulates: fo that the craffamentum is divided into two parts ; one of which is
foand to confilt of the coagnlable lymph alone (in this cale termed the dujff) ; and the other, partly of this and
partly of the red globules.

(1) As the fluids become lefs in proportion to the folids, their acrimeny is found to increafe ; and this may
perhaps compenfate for the wane of flnidiry in the blood, by diminifhing its cohelion.

(1) In infancy, the arteries are numerous and large in refpedt to the veins, and the lymphatic glands are
larger than at any other time of life ; whereas, in old age, the capacity of the venous fyiftem excecds thar of
the arteries, and the lymphatic fyftem almolt difappears.
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TDI the from the ends of arteries.

In fome parts of the body,
as in the tonfils, for example, feveral of thefe fellicles
may be feen folded together in one common covering,
and opening into one common f[inus, Thefe follicles
are the vellels that fecrete and pour out mucus in the
mouth, cefophagus, flomach, inteftines, and other paris
of the body.

The conglobate gland: are peculiar to the lymphatic
fyltem. Every lymphatic vein pafles throngh a gland
of this kind in irs way o the thoracic dud. They are
met with in different parts of the body, particularly
in the axilla, groin, and mefentery, and are either fo-
litary or in diftinét clafters.

The conglomerate glands are of much greater bulk
than the conglobate, and feem to be an ailemblage of
many fmaller glands. OF this kind are the liver, kid-
neys, &e. Some of them, as the pancreas, parcrids,
&c. havea granulated appearance. All thefe conglo-
merate glands are plentifully fupplied with blood-
vellels ;- but their nerves are in general very minute,
and few in number. Each litle grannlated portion
furnifhes a fmali tube, which unites with other fimilar
dm%d, to form the common excretory du& of the

land.

‘ The principal glands, and the humonrs they fecrete,
have been already deferibed in different parts of this
work ; and there only remains for us to examine the

neral ftruéture of the glands, and to explain the me-
chanifm of fecretion. On the firlt of thefe {ubjedts
two different fyfiems have been formed ; each of which
has had, and fill continues to have, its adherents.
One of thefe {yftems was advanced by Malpighi, wheo
fuppofed that an artery entering into a gland ramifies
very minuntely through its whole fubftance ; and that
its branches ultimately terminate in a velicular cavity
or follicle, from whence the fecreted fuid pafles out
through the excretory duft. This dodtrine at firlt
met with few opponents; but the celebrated Ruyfelr,
who firft atrempted minute injeétions with wax, afier-
wards difpured the exiftence of thefe follicles, and af-
ferted, that every gland appears to be a continued fe-
ries of vellels, which after being repeatedly convoluted
in their courfe through its fubftance, at lengrh termi-
nate in the exeretory duft. Anatomifts are flill di-
vided berween thefe two fypftems : that of Malpighi,
however, {eems to be the beft founded.

The mode of (écretion has been explained in 2 va-
riety of ways, and they are all perfectly hypothetical.
In fuch an inquiry it is natural o afk, bow one gland
conltantly feparates a particular humour, while another
gland fecreétes one of a very different nature from the
blood ¢ The bile, for initance, is feparated by the
liver, 2nd the uvrine by the kidneys. Are thefe feere-
tions to be imputed to any particular difpofitions in the
flmids, or is their canfe to be locked for in the folids ?

It has been fuppofed, that every gland contans
within ifelf a fermenting principle, by which it is
enabled to change the nawre of the blood it receaives,
and to endue it with 2 particular property. - So thar,
according to this fyftem, the blood, as it circulates
through %hc: kidneys, becomes mixed with the ferment-
ing principle of thofe glands, and a pare of it is con-
verted into urisie ; and again, in the liver, in the fa-
tival and other glands, the bile, the faliva, and other

Mo A
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juices, are generated from a fimilar caufe. But it feems
to be impoflible for any liquor to be confined in a
place expofed to the cirenlation, withour being car-
ried away by the torrent of blood, every part of which
wonld be equally affe@ted ; and this fyftem of fermen-
ration has long been rejected as vague and chimerical.
But as the canfe of fecretion continved to be looked
for in the fluids, the former fyftem was fucceeded by
another, in which recourfle was had to the analogy of
the humours, It was obferved, that if paper is moilt-
cncd with water, and oil and water are afterwards
poured upon ir, that the water only will be permitted
to pafs through it ; bur that, on the other hand, if the
paper has been previonlly foaked in oil inftead of water,
the oil only, and not the water, will be filiered through
it. Thefe obfervations led to a fuppofition, that every
fecretory organ is originally furnithed with a homour
amalogous to that which it is afterwards deflined to
feparate from the blood ; and that in confequence of
this difpofition, the feeretory veffels of the liver, for
inftance, will only admit the bilons particles of the
bleod, while all the other humonrs will be excluded,
This {yftem is an ingenions one, but the difliculries
with which it abounds are unanfwerable ; for oil and
water are immifcible ; whereas the blood, as it is cir-
culated throngh the body, appears to be an homoge-
necus fluid. Every oil will pals 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. Upeon the fame
principle, all onr humours, though differing in their
other properties, yet agrecing in that of being perfedt-
ly mifeible with each other, will all eafily pafs through
the fame filire.—Bur thefe are not all the objeftions
to this {yftem. The humours which are fuppoled o
be placed in the fecretory veifels for the determination
of fimilar particles of the blood, muft be originally
feparated withont any analogous fluid ; and that which
happens once, may as eafily happen always. Again,
it fometimes happens from a vicions difpofition, that
humours are filtered through glands which are nato-
rally not intenrded o afford them a paffage ; and when
this ‘once has happened, it onght, according to this
{yltem, to be expected always to do fo: whereas this
is not the eale ; and we are, after all, natorally led to
feck for the canfe of fecretions in the folids. It does
not feem right 1o aferibe it to any paricelar fizore of
the fecrerory weilels ; becanfe the foft textore of thefe
parts does not permit them to preferve any conftant
thape, and our fluids feem ta be capable of 2ecamma-
dating themfelves to every kind of figure, Some have
imputed it to the difference of diameter in the orifices
of the different fecretory weflels. To this doétrine
objections have likewile been raifed ; and it has been
argued, thatthe vellels of the liver, for inftance, would,
upon this principle, afford a paffage not only to the
bile, but te all the other humours of lefs confiftence
with it. In reply to this objeion, it has been fuppo-
fed, that fecondary veflels exift, which originate from
the fizft, and permit all the hamonrs thinner than the
bile to pafls through them,

Each of thefe hypothefes is probably very remote
from the truth,
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Tuis plate reprefents the Heart in fitu, all the large
Arteries and Veins, with fome of the Mufeles, &ec.

MuscLEs, &c.—SvuPERIOR EXTREMITY.—a, Mal-
feter. b, Complexus. C, Digaitricus. d, Os hycides.
¢, Thyroid gland. f, Levator fcapule. g, Coculla-
ris. hh, The clavicles cut. i, The deltoid mufcle.
k, Biceps flexor cubiti cur. 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, cur at its
extremity. p, Flexor digitorum profundus. q, Supi-
nator radii lonpus, cut at its extremity. r, Ligamen-
wum carpi tranfverfale. s, Extenfores carpi radiales.
t, Latiflimus dorfi. u, Anterior edge of the ferraws
anticus major. v v, The inferior part of the dii-
phragm. w w, Its anterior edge cut. %%, The kid-
neys. y, Tranfverlsabdominis. =z, Osilium.

InFERIOR EXTREMITY.—a, Ploasmagnus. 4, I-
liacus internus. ¢, The flefhy origin of the tenfor va-
gina femoris, 4 d, The ofla pubis cot from each other.
e, Mufculus peftinens cur from irs eriging' 'f, Short
head of the trieeps abduftor femoris cot. g, The great
head of the triceps. 4, The long head’eut. 4, Vaftus
internus. £, Valtus externus. J, Crureus, =z, Gemel-
lus, #, Soleus. o, Tibia. p, Peronzeuslongus. ¢, Pe-
ronaeus brevis, r, Fibula,

Heart and Broop-veEssers.—A, The heart, with
the coronary arteries and veins. B, The right auricle
of the heart. C, The aorta afeendens, D, The left
fubclavian artery. E, The left carotid arsery. F, The
common tronk which fends off the righefubclavianand

EXPLANATION or PLATE XXVIIIL

right carotid arteries. G, The caroris externa. H, Ar-
teria facialis, which fends off the coronary arteries of
the Jips. 1, Arteria temporalis 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 diftribution as
the veins of the fame name :—And generally, in the
anatomical plates, the defeription to be found on the
one fide, points oat the fame parts in the other.
1, The frontal vein, 2, The facial vein. 3, Vena
temporalis profunda. 4, Vena occipitalis. 5, Vena
jugnlaris externa. 6, Vena jugularis interna, covering
the arteria carotis communis, 7, The vafcular arch on
the palm of the hand, which is formed 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 cur. 12, Median vein. 12, The homeral
vein, which, with the median, covers the hameral ar-
tery. 14 14, The external thoracic or mammary ar-
teries and veins. 1§, The axillary vein, covering the
artery. 16 16, The fubclavian veins, which, with
(66) the jugulars, form, 17, The vena cava fope-
rior. 18, The cutancous arch of veins on the fore part
of the foot. 19, The vena tibialis antica, covering
the artery. 2o, The vena profunda femoris, covering
the artery. 21, The upper part of the vena faphena
majof. 22, Tle 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. Of THE BRAIN Anp NERVES.

Seér. 1. Of the Brain and its Integuments.

HE bones of the cranium were defcribed in the o-

fteological part of this work, as inclefing the brain,
and defending it from external injury : but 51!’.'}' are not
its only protection ; for when we make an horizontal
fection through thefe bones, we find this mals every-
where furrounded by two membranes (&), the dura and
pia mater.—The firlt of thefe lines the interior furface
of the cranium, to which it everywhere adheres l’tmnlg~
ly (1), but more particularly at the futures, and at the
many foramina through which veflels pafs berween it

and the pericranium. The dura mater (m) is pesfeét-
ly imooth and inclaftic, and its inner forface is conftant-
P’ bedewed with a fine pellucid finid, which everywhere
cparates it from the pia mater. The dura mater fends
off feveral confiderable proceiles, which divide the brain
into feparate portions, and prevent them from compref-
fing each other. Of thefe procefles there is one fupe-
rior and longitudinal, called the falx, or falciform pro-
cefs, fromits refemblance 1o a feythe. it arifes from
thefpine of the os frontis, near the chrifta galli, and ex-
tending along in the direétion of the fagital fuwre, to
beyond the lambdoidal fature, divides the brain into two

hemif-

(k) The Grecks called thefe membranes mewminges; bur the Arabians, foppefing them to be the fource of all
the other membranes of the body, afierwards gave them the names of dura and pia mater ; by which they are

now nlually diltingoifhed.

(1) In young fubjects this adhefion is greater than in adolts ; but even then, in the healthy fubje@, it is no
where ealily (eparable, without breaking through fome of the minute veliels by means of which it is attached to

the bone.

(») This membrane is commonly defcribed as confifting of twoe lamine ; of which the external one is fuppo-
fed to perform the office of perioftenm internum to the cranium, while the internal one forms the folds and

procellcs

of the dura mater. In the nawral flate, however, no fuch feparation is apparent ; like cther 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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Of the hemifphéres. A little below the lambdoidal fatare, it -brain are difiribured through it in their way to that or- ©f the

Brainand divides juto two broad wings or expanfions called the gan, and are therefore divided into very minute rami- Erain and

Merves ; ; ; . Werves.
X * tranfverfe or lateral proeeffes, which prevents the lobes fications, before they pencrrate the fubftance of the .
of ;ﬁ:ﬂ m{:ebmm from preiling on the cerebellum. Be-  brain. T

fides thefe there is a fourth, which is fimated under
the tranfverfe procefles, and being continued to the
fpine of the occiput, divides the cercbellum into two
lobes.

~ The blood, afier being diftributed throngh the ca-
vity of the cranium by means of the arteries, is return-
ed, asin the other paris of the bedy, by veins which
all pafs on to certain channels, finated behind thefe
feveral procelles.

Thefe canals or finufes communicate with each other,
and empty themfelves into the internal jngular veins,
which convey the blood into the vena cava. They are
in fadt wriangular veins, running through the fubitance
of the dura mater, and, like the proceiles, are dittin-
g;l]iﬂmd into longitedinal and lateral; and where thele
three meer, and where the fourth procefs palles off, we
obferve a fourth finus, which is ealled torcufar ; Hero-
philus, who firlt defcribed ir, having fuppofed that the
h]m&rﬂt the union of thefe two veins, is, a5 it were, in
a prefs,

Pﬁcﬁdts thefe four canals, which were known to the
ancients, modern anatomifts ennmerare many others,
by giving the appellation of finufes toother veins of the
dora mater, which for the moit part empry themlelves
into fome of thole we have jult now deferibed. There
are the inferior longitudinal finus, the fuperior and in-
ferior petrous finufes, the cavernous finufes, the circu-
]ar{_ﬁnuﬁ, and the anterior and poiterior occipital fi-
nafes.

Thefe finufes or veins, by being conveyed throngha
thick denfe membrane, firmly fulpended, as the dura
mater is, within the cranium, dre 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 fubitanee of the
brain. ‘To prevent too great a dilatation of them, we
find filaments (called ehorde Willifiz, from their having
been firlt noticed by Willis) ftretched acrofs their ca-
vities; and the oblique manner in which the veins from
the brain ran through the fubflance of the brain into
thele channels, ferves the purpole of a valve, which
prevents the blood from trning back into the fmaller
and weaker vellels of the brain.

The pia mater is a much fofter and finer membrane
than the dura mater; being exceedingly delicate, tran-
fparent, and vafcular, Itinvelts every partof the brain,
and fends off an infinite number of clongations, which
infinuate themfelves between the convolutions, and
even into the fubftance of the brain.. This membrane
is compofied of two laminz ; of which the exterior one
is named tunica arachuoidea, 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 arachnoidea,
appears to be fpread uniformly over the furface of the
brain, but withour entering intoits furrows as the in-
ner layer does; the later being found to infinuate it-
{=1F berween the convelutions, and even into the inte-
rior cavities of the brain. The blood-veflels of the

There are [everal parts included under the peneral The brain

denemination of drain. One of thele, which is of the
fofteft confillence, and fills the greateft part of the ca-
vity of the cranium, is the cerebram, or brain properly
fo called. Another portion, which is feated in the in-
ferior and pofterior part of the head, is the cerebelinm ;
and a third, which derives its origin from both thefe,
is the medulla sblongata.

3%

‘The cerchrum is a medullary mafls of a moderate con- Cerebrum

fiftence, filling np exaétly all the upper part of the ca-
vity of the eranimn, and divided into two hemifpheres
hy the falx of the dura mater. Each of thefe hemil-
pheres is ufnally diftinguithed into au intericr, a widdle,
and « paflerior fobe. The firlt of thefe is lodged on the
orbital procefles of the os frontis ; the middle lobes lie
on the middle foll of the bafis of the cranium, and the
pofterior lobes are placed on the tranfverfe feptum of
the os occipitis, immediately over the cercbellum, from
which they are {eparated 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 anatomiils, omic the diftine-
tion of middle lobe, and {peak only of the anterior and
polterior lobes of the brain.

The cerebrum appears to be compofed of two dif-
tinét fubftances. Of thefe, the exrerior one, which is
of a greyilh or ath-colour, is called the eortex, and is
fomewhat fofter than the other, which is very white,
and is called medulia or fubflantia alba.

After having removed the falx, and feparated the
two hemifpheres from cach ether, we perceive a white
coxnvex body, the corpus callofum, which is a portion
of the medullary fubftance, uniting the two hemifpheres
to each other, and not iﬂ?fﬂtf by the cortex. By
making an horizontal incifion in the brain, on a level
with thizs corpnz callofim, we difcover two obleng ca-
vitles, named the awterior or lateral veniricles, onein
each hemilphere.. Thefe two ventricles, which com-
municate with each other by a hole immediately under
the plexus choroides, arc feparated laterally by a very
fine medullary partition, called feptwm lucidum, from its
thinnefs and tranfparency. The lower edge of this
feprum is fixed to the fornix, which is a kind of me-
dullary arch (as its name implies) fimated onder the
corpus callofum, and nearly of a triangular fhape. An-
teriorly the fornix fends off two medullary chords, cal-
led its anterior crwra; which feem to be united to cach
other by a portion of medullary [ubftance, named come-
mifiera anterior eerebri. Thele erura diverging from
one another, are loft atthe outer fide of the lower and
fore-part of the third veniricle. Polteriorly the fornix
i3 formed into two other crura, which unite with two
medullary prowuberances called pedes hippocampi, and
fometimes cornua ammonis, that extend along the back-
part of the lateral ventricles. The concave cdge of the
pedes hippocampi is covered by a medullary lamina,
called eorpas fuebriatum,

Neither the edges of the fornix; nor irs pofterior
crura, can be well diltinguifhed, till we have removed
the plexus choroides. This is a produétion of the pia
mater, which is fpread over the lateral ventricles. Its

loale
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loofe edges are colleded, fo as to appear like a vafca-
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When we have removed this plexus, we difcover
al other promberances included in the lateral vene-
tricles. Thele are the corpora firiata, the thalami ner-
vorum opticorum, the tuberenla quadrumgemina, and
the pineal gland.

The corpora [lriata are two corved oblong eminen-
ces, that extend along the anterior part of the lateral
ventricles. They derive their name from their (triated
appearance, which is owing to an imtermixture of the
cortical and medullary fubltances of the brain. The
thalami mervorum opticorum, are fo called, becaufe the
optic nerves arife chiefly from them, and they are like-
wile compofed both of the cortex and medulla. They
are feparated from the corpora firiata only by a kind
of medullary chord, the geminum centrum femi-circu-
lare. The thalami are nearly of an oval thape, and are
fituated ar the bottom of the upper cavity of the lateral
veniricles. They are clofely united, and at their con-
vex part feem to become one body.,

Aunteriorly, in the fpace 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 itzr ad infundibuium, bat more properly iter ad ter-
tiurm ventricedum ; and the feparation of the thalami
from each other pofteriorly, forms another opening or
interftice called anws. "This has been {uppofed to com-
munieate with the third venrricle ; buot it does not, the
bottom of it being (hut up by the pia mater, The back
part of the anus is formed by a kind of medullary band,
whicl conneéts the thalami to cach other, and is called
commiffera poflerior cerebri.

Behind the thalami and commiffura polterior, we ob-
ferve a (mall, foft, greyith, and oval , about the fize
of a pea. This is the glandula pinealis; it is deflerib-
¢d by Galen under the name of comarion, and has been
rendered famous by Defcartes, who {uppoled it 1o be
the feat of the foul. Galen feems formerly to have
entertained the fame opinion. Some modern writers
have, with as little realon, imagined that the foul is
placed in the corpus callofiom.

The pineal gland refts upon four remarkable emi-
nences, difpoled in pairs, and feated immediately below
it. Thefe wbercles, which by the ancients were called
tefler and mates, have, fince the time of Winflow, been
more commonly named fubercala gudnfrngcmifmi

Under the thalami we oblerve another cavity, the
third ventricle, which terminates anteriorly in a fmall
medallary canal, the infundibulim, that leads to the
glandala pitnitaria. It has been doubted, whether the
infundibnlom is really hollow; but fome late experi-
ments on this part of the brain ® by Profellor Murray
of Uplal, clearly prove it to be a medullary canal, for-
rounded by both laminz of the pia mater. After free-
zing the brain, this channel was found filled with ice;
and de Haen tells + us, he found it dilated, and filled
with a calcareons matter | 5).

The foft fpongy body in which the infundibolom
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terminates, was by the anéicnts fuppofed to be of @ Ofthe
glandular !buﬂm:fa od deftined to filter the ferofity of gt
the brain, Spigelius pretended 0 have dilcovered its (Ve
excretory duét, but it feems certain that ne fuch duét
exifts. It is of an ebleng (hape, compoled, as it were,
of two lobes. In ruminant animals it is much larger
than in man.

From the polterior part of the third veniricle, we fec
& fmall groove or channel, defcending obliquely back-
wards. This channel, which is called the aguedud of
Splviws, though it was known to the ancients, opens
into another cavity of the brain, placed between the
cercbellum and medulla oblongata, and called the fowrsh
wentricle. 133

The ecerebellum, which is divided into two lobes, is Cerebellun
commonly fuppoled to be of a firmer texture than the
cerebrum ; bur the truth is, tha in the greater number
of fubjeéts, there appears to be no fenfible difference in
the confiftence of thefe two parts. It has more of the
:Eﬂ!’til:ll than of the medullary fubftance in its compo-

Ion.

The furrow thar divides the two Jobes of the cere-
bellum leads anecriorly to a procefs, compofed of me-
dullary and cortical fubftances, covered by the pia ma-
ter; and which, from its being divided into numerous
furrows, refembling the rings of the earth-worm, is
named preceffies wermiformis. "This procels forms a
kind of ri‘:zlg in irs conrfe between the lobes.

_ The furface of the cerebellum does not afford thofe
circumvolutions which appear in the cerebrom; bug
inftead of thele, we obferve a great number of minute
furrows, running parallel to each other, and ncarly in
a tranfverfe direction. The pia mater infinvates itfelf
into thele furrows.

When we cur into the fabftance of the eerebellum,
from above downwards, we find the medullary part
running in a kind of ramifying courfe, and exhibiting
an appearance that has gotten the 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 farm the medulla ob-
longara. The laft furnifhes two other procefies, which
lofe themfelves under the nates, and thus unite the
lobes of the cerebellum to the polterior part of the ce-
rebrum. Under the nates we obferve a tranfverfe me-
dullary line, or linea alba, running from one of thele
procefles to the other; and between them we find 2
very thin medullary lamina, covered with the pia ma-
ter, which the generality of anatomiils have (though
feemingly without reafon) confidered as a valve formed
for clofing the communication between the fourth ven-
tricle and the aquaedutos Sylvii,  Vieullens named it
valvnla major cerebri. 24

The medulla ohismgata is fitnated in the middle, Medulla
lower, and pollcrior part of the crapium, and may be oblongata,
confidercd as a produftion or continuvation of the
whole medullary {fubftance of the cerebrum and cere-
bellum, being formed by the vnion of two conliderable
medullary procefles of the cercbrom, called crura cere-
bri,

%) The under part of it, however, appears to be impervious; at lealt no injeétion that can be depended op
has been made to pals from it into the glandula pimitaria witheut laceration of parts.
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g i with two other fnaller ones from the r:crchc"ﬂum,
which were jult now fpoken of under the name of cru-

Ssprga ., P cerebelfic’

_The crara cercbri arife from the middle and lower
part of each hemifphere. They are feparated from
cach other ar their origin, but'are united below, where
they terminate in 2 middle prowberance, the pons Pa-
rolii, fo called, becaufe Varolivs compared it 1o 2
bridge. 'This name, however, can convey no idea of
its real appearance. Itis, in fadt, nothing more than
a medullary protuberance, nearly of a femi-fpherical
fhape, which unites the erura cerebri to thole of the
cerebellum,

Between the crnra cerebri, and near the anterior
edge of the pons Varolii, are two tubereles, compofed
externally of medullary, and internally of cineritious,
fubftance, to which Enftachius firft gave the name of
eminenlice mamiliiares.

Along the middle of the pofterior furface of the me-
dolla ublongata, where it forms the anterior part of
the fourth ventricle, we obferve a kind of furrow
which runs downwards and terminates in a point.  A-
bout an incn above the lower extremity of this fiffare,
feveral mudollary filaments are to be {een running to-
wards it on cach fide in an oblique dire®ion, fo as to
give it the appearance of a writing-pen ; hence itis call-
ed calammur feriptorins.

From the pofterior part of the pons Varolii, the me-
dulla oblongata defeends obliquely backwards; atirs
fore-part, immediarely behind the pons Varolii, we
obferve two pair of eminences, which were defcribed
by Ecftachins, bor received no particular appellation
till the time of Vienffens, who gave them the names
of corpora clivaria and eorpora pyramidalia. The for-
nrer are the outermoft, being placed one on each fide.
They are nearly of an oval fhape, and are compofed
of medalla, wath (treaks of cortical {ubftance. Be-
tween thefc arc the corpora pyramidalia, cach of
which terminates in a point. In the human {ubj &
thefe four eminences are fometimes not cafily ot in-
guithed

The medilla fpinalis, or fpiral marrew, which is
the name given to the mednllary chord that is extend-
ed down the vertebral camal, from the great feramen
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
dora and pia mater. The firft of thefle, in its paffage
out of the craninm, adheres to the foramen of the os
occipitis. Its commeflion with the ligamentary fub-
flance that lines the cavity of the {pine, isonly by
means of cellular membrane; but between the feveral
vertebrae, where the nerves pafs out of the fpine, it
fends off prolongations, which adhere firongly tothe
vertebral ligaments. Here, as in the cranium, the
dara mater has its finofes or large veins. Thele are
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two in nomber, and are feen mmning on each fide of Of the
from the foramen magnum of Erain snd

the medullary column,
the os occipitis 1o the lower part of the os facrum.
They communicate together by ramifying branches at
each vertebra, and rerminare in the vertcbral, inter-
coftal, and facral veins.

“The pia mater is connedted with the dura mater by
means of a thin tranfparent fubftance, which from its
indentations between the fpinal nerves has obtained the
name" of ligamentum denticulatum. Tt is fomewhat
firmer than the tonica arochnoidea, but in other re-
{pects refembles that membrane. Tts uie is o fupport
the fpinal marrow, that it may not affeét the medulla
oblongata by its weirhr.

The fpinal marrow itfelf is externally of a whire co-
lonr; but wpon cuning inte it we find its middle-part
compofed of a darker coloored mafs, refembling the
cortex of the brain. When the marrow has reached
the firlt lumbar vertebra, it becomes extrémely narrow,
and ar length terminates in an oblong protuberance;
from the extremity of which the pia mater fends off a
prolongation or ligament, refembling a nerve, that’
perforates the dora mater, and is fixed to the os coc-
CYEis.
ng‘hc medulla fpinalis gives rife to 30 or 31 pair of
nerves, but rthey are not all of the fame fize, nor do
they all run in the fame dircétion. The npper ones
are thinner than the reft, and are placed almoft tran{-
verfely: as we defeend we find them running more
and more obliquely downwards, till at length their
conrfe is almolt perpendicular, fo that the lowermoft
nerves exhibit an appearance that is called canda equi-
na, from its refemblance to a horfe’s tail.

The arteries thar ramify throogh the different parts
of the brain, are derived from the internal carotid and
from the vertebral arteries. The medalia fpinalis is
fupplied by the anterior and pofterior fpinal arreries,
and likewife receives branches, from the cervical, the
inferior and fuperior intercoftal, the lumbar, and the
facral arteries.

Secr. Il Of rhe Neruer,

TRE nerves are medullary chords, differing from
each other in fize, colour, and confiftence, and de-
riving their erigin from the medulla oblongata and me-
dulla fpinalis. There are 29, and fometimes 40, pair
of thele 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 poflefs no irritability. If we irritate mofeular
fibres, they immediately contradt; bur nething 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
erroneonfly, fuppofed, ever fince the time of Galen (p),

the

(o) It has been ufnal to deferibe the ren pair of nerves as arifing from the medulla oblongata; butasthe tenth

pair arife in the fame manner as the other fpinal nerves, Sanrorini, Heifter, Haller, and ethers, fcem very
properly to have claffed them among the nerves of the [pine.

J

r) Baron Haller and Profellor Zinn feem to have been the firlt who demonitrared, that the dura materis re-

fected upon and

adheres to the periofteum at the edges of the foramina that afford a paffage o the nerves out of

the eranium, and verzebral canal, or is foon lolt in thi cellular fubftance.
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the outer covering of the nerves being in fa& nothing
more than the cellular membrane. This covering is
very thick wheie the nerve is expoled 1o the aétion of
mulcles; but where it runs through a bony canal, or
is fecure from preflure, the cellular tunic is extremely
thin, or altogether wanting. We have inflances of
this in the portio mollis of the anditory nerve, and in
the nerves of the heart.

By clevaung, carefully and gemtly, the brain from
the balis of the craniom, we find the firlt nine pair a-
rifing in the following order: 1. The nervi olfadtorii,
diftributed through the pimitary membrane, which
conftitutes the organ of fmell. 2. The optici, which
go o the eyes, where they receive the impreflions of
vifible objefts. 2. The oculorum motores, fo called
becaufe they are diftributed to the mufcles of the eye.
4. The patherici, diftribnted to the fuperior oblique
mufcles of the eyes, the motion of which is expreflive
of cerwin paffions of the fonl, §. 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 diftriboted to various parts of
the eyes, cyc-lids, forchcad, nofc, and integuments
of the face. The f{econd is called the maxillaris fupe-
:!'f!ﬂr_, and the third saxilfaris j.!.rf;:riu-r; bath which
names allude to their diftribution. 6. The ahdutores ;
each of thefe nerves is diftributed to the abdofor muf-
cle of the eye, fo called, becaule it helps to draw the
globe of the eye from the nofe. 7. The anditorii (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 2nd abdomen. ¢. The linguales, or hy-
po-glofli, which are diftributed to the tongue, and a
pear to contribute both to the organ of tafte and to the
motions of the ongue (R).

It has already %:cu obferved, that the {pinal mar-
row [ends off 30 or 31 pairof nerves; thefe are chiefly
diftributed to the exterior parts of the rrunk and o the
extremities. They are commonly diftinguithed into
the cervical, dorfal, lumbar, and facral nerves. The
cervical, which pafs out from between the feveral ver-
tebrze of the neck, are cight (s) in number; the dor-
fal, twelve; the lumbar, five; and the facral, five or
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fix; the number of the latter depending on the number
of holesin the os facrom. Each fpinal nerve at its ori-
gin is compofed of two fafeiculi of medullary fibres.
One of thele falciculi arifes from the anterior, and the
other from the pofterior, furface of the medulla. Thefe
falciculi are feparated by the ligamentum dentiedlatum ;
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 affift in the formation of the intercollal nerve.

The knots or ganglions of the nerves jult now fpo-
ken of, are not only to be met with at their exit from
the fpine, but likewife in varieus 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 difeale, but are to be mer 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 vafcalar. Internally we
are able to diftinguifh fomething like an intermixture of
the nervous filaments.

Some writers have confidered them as fo many little
brains; Lancii fancied he had difcovered mufcular
fibres in them, but they are certainly not of an irrita-
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ble nature. A late writer, Dr Johaftone ®, imagines * Effay on
they are intended to deprive us of the power of the will 4, gz o¢

Over cerrain

r1s, as the heart, for inftance : but if b Gangli-

this hypothelis were well founded, we fhould meet with ans of the
them only in the nerves leading to involuntary muf- Nerees.

cles ; whereas it is certain, that the voluntary mufcles
receive their nerves through ganglions. Doétor Mon-
ro, from oblerving the accorate intermixture of the
minute nerves which compole them, confiders them as
new fources of nervous cnergy .

: ” . t Obferwe-
The nerves, like the blood-vellels, in their conrfe tiss ea the
through the body, communicate with each other ; and Nerosur
cach of thefe communications conflitutes whar is call- Sgfem.

ed a plexus, from whence branches are again detached
to different parts of the bedy. Some of thefe are con-
ftanc

) This pair, foon after its ¢ntrance into the meatus anditorios internus, feparates into two branches. One
of thefeis of a very foft and pulpy confiltence, it is called the pertic meiiss of the feventh pair, and is fpread
over the inner part of the ear. ‘The other palles out throogh the aqueduét of Fallopios in a firm chord, which is
diftinguifhed as the portio dura, and is diftributed to the external ear and other parts of the neck and face.

(r) Heifter has {ummed up the ufes of thefe nine pair of nerves in the two following Latin verfes :

¢ Olfaciens, cernens, cculofque movens, patienfgue,
“ Gaflans, abducens, anwdienfgue, vaganfque, loquenfyue.”

(s) Befides thefe, there is another pair called accefforii, which arifes from the medulla fpinalis at its bepin-

ning ; and alcending through the great foramen of the os oceipitis into the eranium, pafles out again clofe 1o the
cighth pair, with which, however, it does not unite; and it is afterwards diftributed chiefly to the mufeles of
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 coorfe of thefe
nervi acceflorii. The ancients confidered them as branches of the cighth pair, diftributed to mufcles of the fca-
pula: Willis likewife confidered them as appendages to that pair, and on that account named them aceefforii.

They are fometimes called the fpival pair; but as this latter name is applicable to all the nerves of the fpinc
indiferiminately, it feems better toadopt that given by Willis,
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ftant and confiderable enongh to be diftingnithed by
particular names, as the femd uwar plexus ; the pulmo-
nary plexus; the hepatic, the cardiac, &ec.

It would be foreign to the purpole of this work, to
follow the nerves through all their diftributions ; but it
may be remembered, thatin deferibing the different
vilcera, mention was made of the nerves diftributed to
them. There is one pair, however, called the fnter-
wf?m", or great [ympathetic nerve, which feems to re-
quire particular notice, becaufe it has an almolt univer-
fal conneétion and correfpondence with all the other
nerves of the body.  Authors are not perfedly agreed
about the origin of the intercoftal ; but it may perhaps
not improperly be deferibed, 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 whenee it defcends laterally clofe o the bodies of
the vertebrae, 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 cfa:ﬂiutd toconvey the principles
of motion and fenfibility to the brain from all parts of
the fyftem, there can be no doubt ; bor how thefe ef-
feits are produced, no one has ever yet been able to
determine. The inquiry has been a conftant fouree of
hypothefis in all ages, and has produced fome ingeni-
ous ideas, and many crroneens pofitions, but with-
out having hitherto afforded much fatisfadtory infor-
matlon.

EXPLANATION

Fio. 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 NeErRVES.

A A, The anterior lobes of the cerebrum. B B, The
lateral lobes of the cercbrum. € C, The two lobes of
the cercbellum. D, Tuber annulare. E, The pai-
fage from the third ventricle to the infundibulum.
F, The medufla 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 vertebras, with their in-
termediate cartilages. K K, &c. The twelve dorfal
vertebrae, with their intermediate cartilages. L L, &c.
The five lombar vertebrae, with their intermediate
cartilages. M, The os facrum. N, The os coc-
Cygis.

HERVES.—T I,
fadtory, which go to the nofe. | i
named eptic, which goes to form the tumca reuna of
the eye. 3 3, The third pair, named mator oculi 3 it
fupplies moft of the mufcles of the eye-ball. 4 4, The
fourth pair, named pathetic,—which is wholly {pent
npon the mofenlns trochlearis of the eye. §5, The
fifth pair divides into three branches.—The firlt, na-
med ophthalmic, goes to the orbit, fupplies the lachry-
mal gland, and {ends branches out to the forehead and
nofe.——The fecond, named fuperior maxillary, lupplics

The firft pair of nerves, named o/-
2 2, The fecond pair,

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 at-
terwards feparates into more minute channels ; or, per-
haps, as being an affemblage of many very {mall and
diftinét tubes, connedted to each other, and thus form-
ing a cylindrical chord. They who contend for their
being folid bodies, are of opinion, that fecling is ocea-
fionied by vibration ; fo that, for inftance, according to
this {yftem, by pricking the finger, a vibration would
be occalioned in the nerve, diftributed through irs fub-
ftance ; and the effeétsof this vibration, when extended
to the fenforium, would be an excital of pain. But
the inclafticity, the foftnefs, the conneion, and the fi-
mation of the nerves, are fo many proofs that vibra-
tion has no (hare in the canfe of feeling.

Others have fuppofed, that in the brain and fpinal
marrow, a very fubtile flaid 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 fuldile fluid, to
which they have given the name of awimal fpirits, is
fecreted in the-cortical fubftance of the brainand fpinal
marrow, from whence it pailes through the medullary
fubftance. This, like the other fyltem, is founded
altogether on hypothefis ; burir feems to be an hypo-
thefis derived from much more probable principles, and
there are many ingenions arguments to be broughr in
its fupport.

o PLATE XXIX.

the teeth of the upper jaw, and fome of the mufcles of
the lips.—The third named inferivr maxillary, is fpent
upon the mufcles and teeth of the lower jaw, tongue,
and mufecles 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 awditory, divides into
two branches,.—The largelt, named portie modiis, is
fpent upon the internal car.—The fmallelt, partic dura,
joins to the fifth pair within the internal ear by a re-
fledted branch from the fecond of the fifth ; and with-
in the tympanum, by a branch 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 intercoflal, and is (pent upon the tonguc, larynx,
pharynx, lungs, and abdominal vifcera. 9 ¢, The ninth
pair, which are fpent upon the tonguc. 10 10, &e.
The intercoftal, or great fympathetic, which is feen
from the fixth pair to the bortom of the pelvis on each
fide of the fpine, and jeining with all the nerves of the
fpine ;—in its progrefs fupplying the hear, and, with
the par vagum, the contents of the abdorien and pel-
vis. 11 11, The accefforius, which is fpent upon
the fernocleido-maftoidzeas and trapezivs mufeles.
12 12, The firft cervical nerves ;—13 13, The fecond
cervical nerves ;—both fpent npon the mulcles that lie
on the neck, and tepuments 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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fals, which fupply the chylopoietic vifeera, with part  Of che
of the organs of urine and generation. 23 23, Nerves Erain apd
which accompany the fpermaric cord. 24 24, The .'q-j"- . ;
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ﬂ}ppl}' the mulcles and reguments that lic on the fide
of the neck and top of the thoulder. 16 16, The bra-

chial plexus, formed by the founth, fifth, fixth, fe-
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venth cervicals, and firlt dorfal nerves.—wliich fupply
the mufcles and tegnments of the fuperior extremity.
17 17, The twelve dorfal, or proper intercoftal nerves,
which are fpent upon the intercofial mufcles and fome
of the large muflcles which lie vpon the thorax.
18 18, The five lombar pairs of nerves, which fupply
the lumbar and abdominal mofeles, and fome of the
teguments and mmufcles of the inferior extremity.
19 19, The facro-fciatic, or pollerior erural nerve,
formed by the two inferior lnmbar, and three fuperior
of the os facrum. This large nerve fupplies the preateft
part of the mufcles and tepuments of the inferior ex-
tremity. 20, The flomachic plexus, formed by the
eighth pair. 21 21, Branches of the folar or cllac
plexns, formed by thie ciﬁhth pair and intercollals,
which fapply the ftomach and chylopsietic vifeera.
22 22, Branches of the fuperior and inferior mefente-
ric plexofes, formed by the eighth pair and interco-

Part VI

IH treating of the denfes, we mean o confine our-
felves to the external ones of tonch, tafle, fiueliing,
bearing, and wifior. The word Jexfz, when applied o
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
tranfmit thefe impreflions to the lemforium. Each of
thefe organs being of a peculiar ftruture, is flcep-
tible nn%y of particular impreflions, which will be
pointed out as we proceed to deferibe each of them fe-

parately.
Secr. 1. Of Touch.

T rE feafle of touch may be defined to be the facalty
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
poffelled of i{:m":imil:'u;.lr (7), but it is commonly con-
fined to the nervous papille of the cutis, or true fkin,
which, withits appendages, and their feveral ules, have
been already delcribed.

The exterior propertics of bodies, fuch as their fo-

pogafiric plexus, which fupplies the organs of wine
and generation within the pelvis.

Fic. 2, 3,4, 5- Shows different Views of the Infe-
rior part of the Brain, cur perpendicolarly t]!rmlgh
the Middle,—with the Origin and large Portions of
all the Nerves which pais out through the Bones of
the Cranium,—and the three firlt Cervicals.

A, The amerior lobe. B, The latcral lobe of the
cerebrum. C, One of the lobes of the cercbellom.
D, Tuber annulare. E, Corpus pyramidale, in the
middle of the medalla oblonpata. F, The corpus oli-
vare, in the fide of the medulla oblongata. G, The
mednlla oblengata. H, The medulla fpinalis.

NERVES.—1 23456 78and g, Pairs of nerves.
1o 1o, MNervus accefforius, which comes from—i11, 12,
and 13, The three firft cervical nerves.

Or THE SENSES, anp TR ORG ANS.

lidiry, moifture, ineguality, fmoothnefs, drynels, or
fluidity, and likewife their degree of heat, feem all o
be capable of making different imprellions on the pa-
pille, and conlequently of exciting different ideas in the
fenforiom commune. But the organ of touch, like all
the other fenfes, is not equally delicate in every part of
the body, or in every fubjeét; beingin fome much
more exquifite than it is in others.

Of tke Tafle.

Tae flenfe of afte is feated chiefly in the wngue ;
the fituation and figure of which are fofficiently known.
On the upper furface of this organ we may cblerve

a preat number of papillas, which, on account of their
difference in fize and fhape, are commonly divided into
three clafles. The largeft are fitnared towards the ba-
{is of the tongne. Their number commonly varies
from feven to nine, and rhey feem to be mucous fol-
licles. Thofe of the fecond clafs are fomewhar fmaller,
and of a cylindrical fhape. They are molt numerous
about the middle of the tongne. Thofe of the third
clafs are very minute, and of a conical thape. They
are

SgcT. 1.

(1) Inthe conrfe of this article, mention has often been made of the fenfibility or infenfibility of differen:
arts of the body : it will therefore, perhaps, not be amifs 1o obferve in this place, that many parts which were
ormerly fuppoled to poflefs the molt exquifite fenfe, are now Known to have but lirtle or no feeling, at leaft in

a found Rate ; for in'an inflamed fate, even the bones, the molt infenfible paris of any, become fulcepiible of
the moft painful fenfations. This carious difcovery is due to the late Baron Haller. His experiments prove,
that the bones, cartilages, ligaments, tendons, epidermis, and membranes (as the pleura, pericardinom, dora
and pia mater, periofteam, &c.), may in a healthy flate be confidered as infenfible.  As fenfibility depends on
the brain and nerves, of courfe ditferent parts wiil poffels a greater or lefs degree of fecling, in proportion as
they are fopplied with a greater or Tmaller number of merves.  Upon this principle it is, that the fkin, mufcles,
fromach, inteftines, nrinary bladder, ureters, utcrus, vagina, penis, tongue, and retina, are extremely fenfible,
while the lungsand glands have only an obfcure degree of feeling.
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are very numerons on the apex and edpes of the tongue,
and have heen fuppofed to be formed by the extremi-
ties of its nerves.

: We oblerve a line, the fidea .I'Fugn-.r i, Til=
ning along thie middle of the tongue, and dividing it as
it were into two portions. ‘Towards the balis of the
tongue, we meet with a little cavity, named by Mor-
gagni faramen cecum, which feems to be nothing more
than 2 commen termination of {ome of the excretory
duéts of mucous glands fituated within the (ebftance of
the tongue,

We have already obferved, that thizs orzan is every
w’n-:_rl: covered by the cuticle, which, by forming a re-
duplication, called the frewem, at s under pare,
ferves to prevent the too grear motion of the rongue,
and to fix it in its fituation. Bat, befides this at-
tachment, the rongue is connedted by means of its
mufeles and membranoos ligaments, to the lower jaw,
the os hyoides, and the ftyloid procefles.

The principal arteries of the tongue are the linguales,
which arife from the external carotid. [Its veins empry
themfelves into the external jugolars. Its nerves arife
from the fifth, eighth, and ninth, pair.

The variety of taites feems tobe occafioned by the
different impreflions made on the papillas by the food.
The different ftate of the papilla: with refpedt to their
moifture, their figare, or their covering, feems to

roduce a confiderable difference in the tafte, not only
in different people, butin the fame fubject, in fickncfs
and in health. The great ufe of the rafte feems w be
to enable us to diftinguith wholefome and falutary food
from that which is unhealthy ; and we obferve thar
many quadropeds, by having their papille 'L::} very
large and long, have the faculty of diftinguithing fla-
vours with infinite accuracy.

Secr. III.  Of Smelling.

Tue fenfe of fmelling, like the fenfe of tafte, feems
intended to diredt us 1o a proper choice of aliment,
and is chiefly feated in the nofe, which is diftinguithed
into its external and internal parts.  The (imation and
figure of the former of thefe do not feem to require a
definition. 1t is compoled of benes and carulages, co-
vered by mufcular fibres and by the common integu-
ments. The bones make np the upper portion, and
the cartilages the lower one. The feptum narinm, like
the nofe, 1s likewife in part bony, and in part cartila-

pous.  Thefc bones and their conneions were de-
arihcd in the ofteology.

The internal part of the nofe, befides the offa {pon-
iofa, 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 likewile communicates with the
mouth, larynx, and pharynx, pofteriorly behind the
velem palati. 4 -

ATl thefe feveral parts, which are included in the in-
rernal divifion of the nefe, viz. theinner furface of the
noftrils, the lamelle of the offa {pongiofa, and the finu-
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fes, arc lincd by a thick and very vafeolar membrane,
which, though not unknown to the ancients, was firit
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well defcribed by Schueider#, and is therefore now . p, .. -
commonly named mebrana pituitaria Schueideri. ThiS gareis, lib.
membrane is traly the organ of fmelling ; but its real iii.

Rrucinre does tot yet feem to be perfeély underftood.
Te appears to be a continvation of the cuticle, which
lines the inner forface of the mouth. In fome parts
of the nofe it is fmooth and firm, and in others it is
toofe and {pongy. It is conflantly moiftened by a mu-
cous fecretion ; the finer parts of which are carried off
by the air we breathe, and the remainder, by being re-
rained in the finufes, acquires confiderable confiftence.
The maniier in which this mucus is feereted has not
yet been fatisfaltorily alcermined ; but it feems to be
by means of mucous follicles.

Its arteriesare branches of the internal maxillary and
internal carotid. Its veins empty themlclves into the
internal jugulars. The firlt pair of nerves, the olfac-
tory, are ipread over every part of it, and it likewife
receives branches from the hifth pair.

After what has been faid of the pituitary membrane,
it will not be dificolt to conceive how the air we draw
in at the noftrils, being impregnated with the cffluvia
of bodies, excites in us that kind of fenfation we call
fimelling.  As thefe cfluvia, from their being excecd-
ingly light and volatile, cannot be capable in a fmall
quantity of making any great impreflion on the extre-
mities of the olfaélory nerves, it was neceffary to give
conliderable extent to the pimitary membrane, that by
this means a preater number of odoriferous particles
might be admitted at the fame dme. When we wifh
to take in much of the effluvia of any thing, we nam-
rally clofe the mouth, that all the air we infpire may
pafs through the noflrils ; and at the fame time, by
means of the mafcles of the nofe, the noftrils are dila-
ted, and a greater quantity of air is drawn into them.

In many quadrupeds, the fenfe of fmelling is much
more extenfive and delicate than it is in the human
fubject; and in the human fubjeét it feems to be more
perfeét the lefs it is vitiated by a variety of fmells. It
is not always in the fame ftate of perfeftion, being na-
torally affected by every change of the pituitary men-
brane, and of the lymph with which that membranec 1s
moiftened.

Seer.1V. Of Hearing.

Before we undertake to explain the manner in which
we are enabled to receive the impreflions of found, it
will be neceffary to deferibe the ear, which is the ergan
of hearing. Itis commenly diftinguithed into exrernal
aud internal. The former of thele divifions includes
all that we are able to dilcover withour diffection, and
the mearns anditorius, as far as the tympanum ; and
the larter, all the other parts of the ear.

The external car is a cariilaginous funnel, covered
by the common integuments, and attached, by means
of its ligaments and mufcies, to the temporal bone.
Although capable only of a very obfcure motion, it is

:D 2 found

(v) Malpighi's defeription of the papille, which has been copied by many anatomical writers, feems to have

heen taken chicfly from the tongues of fheep.
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are ditinguilhed by feveral names ; all its cartilagi-
nous "part is called ala or wing, to diltinguith it from
the foft and pendent part below, called the fobe. Its
outer circle or borderis called fefix, and the femicircle
within this, antibelix. The moveable cartilage placed
immediately before the meatus auditorivs, which it
may be made to clofe exactly, is named tragas; and
an eminence oppofite to this at the extremity of the
antihelix, is called antitragns. The concha is a confi-
derable cavity formed by the extremitics of the helix
and antihelix. The meats auditorius, which at its
opening is cartilaginons, 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 execretory duft. This feeretion, which
is at firft of an oily confiltence, defends the membrane
of the tympanum from the injuries of the air ; and by
its bitternefs, prevents minute infeéts from cntering in-
to the car.  But when from negledt or difeale it accu-
mulates in too great a quantity, it fometimes occalions
deafnefs. The inner extremity of the meatns 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 Rivinuos, profeflor at Leip-
fic, fancied he had difcovered a hole in this mem-
brane, furrounded by a fphinéter, and affording a paf-
fage to the air, between the external and internal ear.
Cowper, Heifter, and fome other anatomiits, have ad-
mitted this fuppoled foramen, which certainly does not
exift. 'Whenever there is any opening in the membra-
na rympani, it may be confidered as accidental. Un-
der the membrana tympani rons 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 mcans 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, increaling in fize as it advances towards the pa-
late of the mouth, where it terminates by an oval open-
ing. This tbe 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
{atisfaftorily afcertained ; bur found wonld feem to
be conveyed through it to the membrana tympani, deaf
perfons being often eblerved to liften atentively with
their mouths open. Oppofite 1o this is a minute paf-
fage, which leads to the hnuofities of the maitoid pro-
cels 3 and the two other openings, which are in the in-
ternal procels of the os petrofiun, are the feneftra ova-
lis, and feneltra rotnnda, both of which are covered by
a véry fine membrane,

There are three diftinét bones in the cavity of the
tympanum ; and thefe are the mallens, incus, and ftapes.

lare, confidered by fome anatomifts as a procefs of the Senfes.

ftapes, which is neceffarily broken off by the violence

we are obliged to ufe in geuting at thefe bones ; but

*EE:::H accurately mnﬁdcr:ﬁ, it %ccms to be a diflinét
c.

The mallers is fuppofed to refemble a hammer, be-
ing larger at one extremity, which is its head, than it
is at the other, which is its handle, The later is at-
tached to the membrana tympani, and the head of the
bone is articulated with the incus.

The iucus, 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 feparared
from each other, is diftinpuithed 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 is fomewhat 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 flapes, being
perfedtly fhaped like a ftirrup. Its bafis is fixed into
the feneftra ovalis, and its upper part iz articulated
with the os orbiculare. What is called the fenefira re-
twenda, though perhaps improperly, as it is more oval
than round, is oblerved a little above the other, in an
cminence formed by the os petrofum, and is clofed by
a continuation of the membrane thae lines the inner
furface of the tympanum. The ftapes and malleus are
cach of them furnithed with a little mufele, the ftape-
deus and tenfor tympani. The firlt of thefe, which is
the fmallelt in the body, arifes from a little cavern in
the pofterior and npper part of the cavity of the tym-
panum ; and its tendon, after pafling through a hole
in the fame cavern, is inferted at the back part of the
head of the flapes. This mulcle, by drawing the flapes
obliquely upwards, affifts in ftretching the membrana
tympani.

The tenfor tympani (x), or internus mallei, as it is
called by fome wyiters, arifes from the cartilaginons
extremity of the Eullachian rube, and is inferted inro
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 deferibed, Iris fiwated in the os petro-
fum, and is feparated from the tympanum by a part-
tion which is every where bony, except at the two fe-
neftree. Tt is compofed of three parts; and thefe are
the veftibulum, the femicircular canals, and the coch-
lea.

The veflibulum is an irregular cavity, much fmaller
than the tympanum, fitvated nearly in the centre of the
os petrofum, hetween the tympanum, the cochlea, and
the femicircular canals. It is open on the fide of the
tympanum by means of the fenefira 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 fcparated only by a very thin par-
tition.

Each of the three femicirenlar canals forms about

half

(x) Some anatomills deflcribe three malcles of the mallens ; but only this one feems to deferve the name of
mulcle ; swhat are called the externus and obliquns mollei, feeming to be ligaments rather than mulcles.
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half a circle of nearly a line in diameter, and ranning
cach in a different diredtion, they are diflingnithed into
vertical, a&!fﬁm, and ferizontal., Thefe three canals
open by both their extremities into the vellibulum ;
but the vertical and the oblique being united together
atone of their extremities, there are only five orifices
to be feen in the veltibulum,

The cochlea is a canal which takes a fpiral courfe,
not unlike the fhell of a fnail. From its bafis o its
apex 1t makes two turns and a half ; and is divided in-
to two canals by 2 very thin lamina or feptum, which
15 mn part bony and in part membrancus, in fuch a
manner that thefe two canals only communicate with
each other at the point. One of them opens inte the
vellibulum, 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 abour two thirds of the diameter of the canal.
The reit of the feptum is compoled of a moft delicate
membrane, which lines the whole inner furface of the
cochlea, and fcems to form this divifien in the fame
manner as the owo membranous bags of the pleura, by
being applied to each other, form the mediaftinum.

Every part of the labyrinth is furnithed with a very
delicate perioftenm, 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 roranda, and from the bafis of the
ftapes, where it rells on the feneitrum ovale. When
this Huid is collefted in too great a quantity, or is
comprefled by the ftapes, it is {nppofed 1o efcape
through two minute canals or aqueduéts, lawely deferi-

* Deaque-bed by Dr Cotunni *, an ingenious phyfician at
dugtibis Aw- Naples. One of thefe aqueduéts opens into the bot-

rir Humana tom of
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the veltibulum, and the other into the cochlea,
near the feneftra rotunda. They both pafs through
the oz petrofum, and communicate with the caviry of
the cranium where the fluid thar pafies through them
is abforbed ; and they are lined by a membrane which
is fuppoled to be a produétion of the dura mater.

The arteries of the external ear come from the tem-
poral and other branches of the external earond, and
its veins pafs into the jugular. 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 intcrnal jugular,

The portio mollis of the feventh pair is diftributed
throngh the cochlea, the veftibulum, and the {emi-
circular canals; and the portio dura fends off a branch
to the tympanam, and other branches to the external
car and parts near it. ] .

The fenfe of hearing, in producing which all the
parts we have deferibed affift, is occafioned by a cer-
tain modalarion of the air colleéted by the funnel-like
fhape of the external ear, and conveyed through the
meatus aoditorius to the membrana tympani. Thar
found is propagated by means of the air, is very eafily
proved by ringing a bell under the receiver nf an
air-pump ; the found it affords being found to diminifh

e (R A PR .

gradually as the air becomes exhanfted, till at lengih
it ceafes to be heard at all.  Sound moves through the
air with infinite velocity ; but the degree of its motion
feems to depend on the {tate of the air, as it conflant-
Iy moves fafter in a denfe and dry, than it docsina
moilt and rarefied air. See Avouflics, n® 20,

That the air vibrating on the membrana rympani
communicates its vibration to the different paris of
the labyrinth, and by mcans of the fluid contained in
this cavity aflets the anditory nerve fo as w prodoce
found, feems to be very probable ; but the fination,
the minntenels, and the variety of the parts which
compofe the ear, do net permit much to be advanced
with certainty concerning their mode of aétion.

Some of thele parts feem to conftitute the immediate
organ of hearing, and thele are all the parts of the
veftibulum : but there are others which feem intended
for the perfection of this fenfe, without being abfo-
lutely eilential to it. It has happened, for inftance,
that the membrana tympani, and the little bones of the
ear, have been deftroyed by difeafe, withour depriving
the patient of the fenfe of hearing (v).

Sound is more or lefs loud in proportion to the
ftrength of the vibration ; and the variety of fonnds
feems to depend on the difference of this vibration ;
for the more quick and frequent it is, the more acute
will be the found, and viee ver/fa.

Before we conclude this article, ir will be right to
explain certain phenomena, which will be found to have
a relation to the organ of hearing,

Every body has, in confeqnence of particular founds,
occalionally felt that difagrecable fenfation which is
ufally called fetting the tecth on edge : and the caufe
of this fenfation may be traced to the communication
which the portio dura of the anditory nerve has with
the branches of the fifth pair that are diftributed 1o
the tecth, hcing probably cccafioned by the violent
tremor produced in the membrana tympani by thefc
very acute founds. Upon the fame principle we may
cxplain the ftrong idea of found which a perfon has
wheo holds a vibrating ftring berween his tecth.

The homming which is fometimes perceived in the
car, without any exterior canfe, may be occafioned
cither by an increafed action of the arteries in the ears,
or by convullive centractions of the mufcles of the
mallcus and flapes, affecting the auditory nerve in
foch a manner as to produce the idea of found. An
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ingenious philofophical writer * has lately difcovered, Philsfaphi-
that there are founds liable to be exeited in the ear by eat Olferve
irritation, and without any afliftance from the vibragi- s s the

tions of the air. Senfer of
Fi v and
SE CTs v- G‘f Vfﬁﬁ " .r'- ht::l‘-l‘-ﬂ::,

THE cyes, which conftitute the organ of vifion, are
firuated in two bony cavities named ordits, where they
are furrounded by feveral parves, which are either in-
tended to proteét them from external injury, or to al-
fift in their motion.

The

(¥)

deafne’s be nleful ;

This obfervation has led to a fappofition, that a perforation of this membrane may in fome cafes of
and Mr Chefelden relates, that, fome years ago, a malefadtor was pardoned on condition

that he thould fubmir to this operation ; but the public clamour raifcd agzaindt it was fo grear, that it was thoughe

right not to perform it.

1 See Qptics

143,
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The globe of the eyé is immediaicly covered by two
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of which anfwer to the pinéa. This redaplicationis  Ofthe
named membrana, or valoula femiluvaris, Each of Senics.

|Benfes. eye-lids or palpebrae, which are compoled of muieular

v fibres covercd by the common integuments, and li-

ned by a very fine and fincoth membrane, which is
from thence extended gver part of the globe of theeye,
and is called fmmica conganéiion. FEach eye-lid is cart-
laginous ar its edge ; and this border which is calied
farfus, is furrﬁlhcftwim a row of lisxirs named ¢ifia or
eye-fafber,

The cilia ferve to proted the cye from infeés and
minute bodies flodeing in the sir, znd likewile (o mo-
derate the aétion of the rays of light in their paffage
to the retina. At the roots of thele hairs there are
febaccous follicles, firfk noticed by Meibomius, which
difcharge a gﬁutinmtl liniment. Sometimes the fluid
they fecrete has two much vifcidity, and the eye-lids
become glued to each other.

The upper border of the orbic is covered by the
eye-brows or fupercilia, which by means of their two
mufcles are capable of being brought towards cach o-
ther, or of being carried upwards. They have been
confidered as ferving to proteét the eyes, but they are
probably intended more for ornament than utility (z).

The orbirs, in which the eyes are placed, are fur-
nified with a good deal of fat, which affords a {oft
bed on which the eye performs its feveral motions.
The inner anple of ¢ach orbit, or that part of ic
which is near l%u: nefe, 15 called cantbes major, or the
great angle ; and the onter angle, which is on the op-
pofite fide of the eye, is the canthus minor, ot fittle
angle,

The lirtle reddith body which we obferve in the
great angle of the eye-lids, and which is cailed carza-
ctela lachrymalis, is lappoled o be of a ;il,:mdulur {truc-
tire, and, like the follicles of the eye-lids, to fecrete
an oily humour. Bur itz frofture and ufe do not
feem to hive been hitherto accurately determined.
The larface of the eye is comttantly moiitencd by avery
fine limpid fluid called the tears, which is chiefly, and
perlzps wholly, derived froma Iﬂrﬁc g]aud of the con-
glomerare kind, fitnated in a fmall depreflion of the
o3 frontis near the outer anple of the eye. Its exere-
tory dudls pierce the raniea conjunétiva juft above the
cartilaginous borders of the upper eye-lids. When
the tears were fuppoled to be fecreted by the caran-
cule, this pland was called glandwla innominata ; bor
now that its ftruéure and ufes are afcertained, it very
properly has the name of glasdula lackrymalis. The
tears poared out by the duéts of this gland are, ina nar-

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 pals out at the oppofite
corner of the eye or inner angle, through two minute
erifices, the punéta lachrymalia () ; being determined
into thele little openings by a redoplication of the w-
nica conjunétiva, fhaped like a crefeent, the two points

thefe punéta is the beginning of a fmall excretory tbe,
through which the tears pafs into a little pouch or re-
fervoir, the facenlus dachrymalis, which liesin 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 duét called the du®us ad
rares, which is continued through a beny channel,
and opens into the nofe, through which the rears are
occafionally difcha (2)-

The motions of the eye are petformed by fix muf-
cles; foar of which are ftraight and two oblique. The
ftraight mufeles are diftinguihed by the names of ele-
vater, depreffor, addutior, and abdwuétor, from their fe-
veral ufes in elevating and depreffing the eyc, drawing
it towards the nofe, or carrying it trom the nole to-
wards the temple, Al thefe four mufcles arife from
the bottom of the orbit, and are inferted by flat ren-
dons into the globe of the eye. The oblique mulcles
are intended for the more compound motions of the
cye. The firft of thefe mufeles, the obliquus fuperior,
does not, like the other four mulcles we have defcribed,
arife from the bottom of the orbir, but from the edge
of the foramen that tranfmits the optic nerve, which
{cparates the origin of this mufele from that of the
others. From this beginning it paffes in a ftraight
line towards a very fmall cartilaginous ring, the fitea-
tion of which is marked in the fkeleton by a litele hol-
low in the internal orbitar procels of the os frontis.
The tendon of the muicle, 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 virning the popil downwards.

The obliquus inferior arifes from the edge of the or-
bit, under the opening of the ductus lachrymalis; and
is inferted fomewhar pofteriorly into the outer Lide of
the globe, ferving to draw the eye forwards and wrn
the pupil upwards. When cither of thefe two mufcles
aéts 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 tonics, humours, and componeut parts, is
nearly of a {pherical figure. Of its tunies, the con-
junétiva has been already deferibed as a pardial cover-
ing, vefletted from the inner furface of the eye-lids
over the anterior pertion of the eye. What has been
named afuginea cannot properly be confidered as a
coat of the eye, being in faét nothimg more than the
tendons of the ftraight mufcles fpread ever fome parts
of the fclerotica.

The immediate wnics of the eye, which are to be
demonflrated when its partial coverings, and all the
other parts with which it is forreunded, are removed,
are the [clerotica, cornea, choreides, and retina.

The feleratica, which is the exterior coat, is every

where

(z) It is obfervable, that the cyc-brows arc peeuliar to the human fpecies.
(a) It fometimes happens, that this very pellucid flnid, which moiftens the eye, being poared ont throngh
the excrerory dufts of the lachrymal gland fafler than it can be carried off through the punéta, trickles down

thie cheek, and is then firi@ly and properly called fears.
{#) When the ductus ad nares becomes obftrnéted in confe

pafs into the noftrils ; the faccolus lachrymalis becomes diﬂcu:!cd; and inﬂnmmz:iﬂn, and fometimes aleeration,
taking place, conftitute the difcale called fffnla fachrymalis.

nence of difcafe, the tears are no Jonger able to



?‘“}b': where white and opaque, and is joined at its anterior
. edge to another, which has morc convexity than any

other part of the globe, and being exceedingly tranf-
parent is called corsea {EI{. Thele pwo parts are per-
ft&l}’ d.iﬁ.ﬂ;r:n‘l i:ﬂ. lhﬂ'il.' rﬂﬂ“r‘c; E. f]IHL fum': aNalo-
milts fuppole diem to be as diftinét from eaeh other as
the glafs of a watch is from the cafe into which it is
EKEd. The fl.'!ﬂmtica 15 of a m|n:?:_ﬂ ﬁhm.s ﬂruft_u_m 5
the cornea, ot _thf. ether hand, is compoled of a great
numbl:r‘uf lamlﬂﬁl l.]llil:{'d b}l‘ CEHH!H‘I‘ :nmﬂjmnﬂ. Ej"
macerating them in boiling water, they do not feparate
from cach other, as fome writers have afferted; but
the IEEW"-'H foon foftcns, and becomes of a glutinous
conntience,

The ancients fuppafed the felerotica to be a continu-
ation of the dura mater. Morgagni and fome other
mudern writers are of the fame opinion ; but this point
is difpnzed by Winfiow, Haller, Zin, and others.
The wuoch feems to be, that the felerotica, though not
a prododtion of the dura mater, adheres intimately to
that membrane.

The choreides is {o called becaufe it is furnithed with
a great number of welfels. It has likewile been named
uwea, on account of its refemblance to a grape. Many
modern anatomical writers have confidered itasa pro-
duction of the pia mater. This was likewilc the opi-
nion of the ancients; but the ftrength and thicknefs of
the choroides, when compared Wi{%l the delicate ftroe-
ture of the pia mater, are fufficient proofs of their be-
ing two diltinét membranes.

The choroides has of late generally been deferibed
as conflifting of rwo laminae; the innermolt of which
has been named after Ruyfch, who firlt deferibed ir.
It is certain, however, that Ruylch’s diftinétion is ill
foanded, atlealt with refpect o the human eye, in
which we are unable 1o demendtrate any fuch ftrofture,
although the tunica choroides of [heep and fome other
quadrupeds may eafily be feparated into two layers.

The choroides adheres intimately to the fclerotica
round the edge of the cornea; and at the place of this
union, we may obferve a little whitifh areela, named
ligamentum ciliare, though it is not of 2 ligamentous
nature.

They who fuppofe the choroides to be compoled of
two lamin=e, delcribe the external one as terminaring
in the li;amentum ciliare, and the internal one as ex-
tending farther to form the iris, which is the circle we
are able 1o diﬂing{uiﬂ: throogh the cornea: but this
part is of a very different firucture from the choroides ;
fo that dome late writers have perhaps not improperly
confidercd the iris as a diftinét membrane. It derives
its mame from the waricty of its colours, and is perfo-
rated in themiddle. This perforation, which is called
the papilov fightof the cye, is clofed in the foctus by

a2 very thin vafcular membrane. This membrana pu-
pillaris commenly difappears about the feventh month.

i0n the under fide of the iris we oblerve many mi-
nute fibres, called eifiary preceffes, which pals in radii
or parallel lines from the circumfercence to the centre.
The contration and dilatation of the pupil are fuppolea
to depend on the aftion.of thefe proceffes.  Some have
confidered them as mufenlar, Lot chey are notof an ir-
ritable nature; others have luppofed them ro be dila-
ments of nerves: bur their real ftrofture has never yer
been clearly afcertined.

Befides thefe ciliary procefles, anatomifis uolually
{peak of the circular fibres of the iris, bur no fuch
feem o exift.

The polterior farface of the iris, the ciliary pro-
cefles, and part of the tniea choreides, are covered
by a black mucas for the purpofes of accurate and dif-
tiné vifion; but the manner in wlich it is fecreted has
not been determined.

Immediately under the tonica choroides we find the
third and inner coat, called the retina, which feems o
be merely an expanfion of the pulpy fubflance of the
optic nerve, extending to the border of the eryllaline
humour.

The greatelt part of the globe of the eye, within
thele feveral tunics, is filled by a very tran{parent and

elatinous homour of confiderable conliftence, which,
from its fuppofed refemblance to fufed glafs, is called
the vitreens busmour, It isinvelted by a very fine and
delicate membrane, called runiea vitrea, and fometines
arachuoides.—1tis fuppofed to be compofed of two la-
minz ; one of which dips into its fobftance, and Ly
dividing the humoaor into cells addstoits firmnefs. The
fore-part of the viwreous hrmour is a little hollowed, w
receive a very whire and tranfparent fubftance of 2 firm
texture, and of 3 lenticular and fomewhat convex fhape,
named the eryflalive bumenr. It is inclnded in a cap-
fula, which fecms to be formed by a feparation of the
two laminz of the tmica vitrea.

The fore-part of the eye is filled by a very thinand
tranfparent fluid, named the agwesus duwmonr, which
occupies all the I]’J:Im: between tﬂ: cryftalline and the
prominent cornca.— The part of the choroides which
is called the #ris, and which comes forward o form the
pupil, appears w he fufpended as it were in this he-
monr, and has occafioned this portion of the eve tobe
diftingnifhed into two parts. One of thefe, which is
the litde fpace berween the amerior furface of the
cryftalline and the iris, is«called the poflerior chamber;
and the other, which is the fpace between Lhe iris anil
the cornea, iscalled the anterisr chamberof the eye (D).
Both thefe fpaces arc completely filled with the aque-
ous humour. (£).

The eye receives its arteries from the internal caro-

tid

¢) Some writcrs, who have given the name of esraea to all thisoater coar, have named what is here and
moit commonly called felerotica, cornea epaca; and its anterior and tran{parent portion, cerwvea fucida.
p) We are aware that fome anatomifts, particularly Lienrand, are of opinion, that the iris is every wherein

cl

« contaft with the ¢r}*ﬂ;ullinr, and that it is of courle right to fpeak only of one chamber of the eye; but as

this does not appear to be the cafe, the fitoation of the iris and the two chambers of the eye are here defcribed

in the ufual way.

() When the cryltalline becomes opaque, fo as w0 prevent

the paffage of the rays of light to the retina, it

confbitares what is called a catarai ; and the operation of conching conlifls in removing the difcafed cryftalline

from
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‘ofthe  tid through the foramina optica; and its veins pafs
{Senies.  through the foramina lacera, and ecmpty themfelves

into the lateral finufes. Some of the ramifications of
thele veflels appear on the inner furface of the iris,
where they are feen to make very minute convelations,
which are fufficiently remarkable to be diftinguifhed by
the name of circufus arteriofus, though perhaps impro-
perly, as they are chiefly branches of veins,

The optic nerve pafles in at the pofterior part of the
eye, in aconliderable runk, to be expanded for the
purpoles of vifion, of which it is now univerfally fup-
poled to be the immediate feat, Bur Meflrs Mariotte
and Mery contended, thar the choroides is the fear of
this fenfe; and the ancients fuppofed the cryftalline
1o be fo. Belides 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 calcalated to refradt and converge the rays of light
in fuch a manner as to form at the bottom of the eye
a diftinét image of the objeét we look at; and the point
where thefle rays meet is called the focus of the eye.
On the retina, as in the eamera obfiura, the objedt
is painted in an inverted pofition; and it is only by
habic that we are enabled to judge of its true fitu-
ation, and likewife of its diftance and magnitude. To

EXPLANATION

FiguRrE 1. Shows the Lachrymal Canals, after the
Cominon Teguments and Bones have been cut away.

a, The lachrymal gland. b, The two punéta la-
chrymalia, from which the two lachrymal canals pro-
ceed o ¢, The lachrymal fac. d, The large lachrymal

duét. e, Its opening into the nofe. £, The caruncu-
la lachrymalis. g, The eye-ball.

Fic. 2. Aninterior View of the Coats and Humounrs
of the Eye.

@ a aa, The mnica fclerotica cut in four angles, and
torned back. bbbb, The tunica choroides adhering
to the infide of the felerotica, and the ciliary veilels
are feen pafling over—c ¢, The retina which covers the
vitrecous humour. d d, The ciliary procelles, which
were continued from the choroid coar. e e, The iris.
£, The pupil.

Fra. 3. Shows the Optic Nerves, and Mufeles of

the Eye. ;

2 a, The two optic nerves before they meet. b, The
two optic nerves conjoined. ¢, The right optic nerve,
d, Mulculus attollens palpebrae fuperioris. e, Artol-
lens ocoli. f, Abduftor. g g, Obliquus fuperior, or
trochlearis. h, Adductor. 13, The eyc-ball.

Fic. 4. Shows the Eye-ball with irs Mufcles.

a, The optic nerve. b, Mulculas trochlearis. ¢, Part
of the os frontis, to which the trochlea or pully is fix-
ed, through which,—d, The tendons of the trochlearis
pafles. ¢, Auollens ocoli. f, Addnétor ecvli. g, Ab-
duftor oculi. h, Obliques inferior. i, Part of the

a young gentleman who was born blind, and who was
couched by Mr Chefelden, cvery objeét (as he ex-
preffed himielf) feemed to touch his eyes as what he
felt did his fkin; and he thought no objeéls fo agree-
able as thole which were fimooth 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 plealing
to him.

In order to paint objefts diftinétly on the retina,
the cornca is required to have foch a degree of con-
vexity, that the rays of light may be colleéted at a cer-
tain point, fo as to terminate exaétly on the retina.—
If the cornea is too prominent, the rays, by werging
too foon, will be united before they reach the rerina,

-as is the cafe with near-fighted people or mpopes; and

on the contrary, if it is not fufficiently convex, the rays
will not be perfe@ly united when they reach the back-
part of the cye; and this happens to long-fighted peo-
ple or prefbi, being found conftantly to rake place as
we appreach to old age, when the eye (ﬁraduaﬂf flat-
tens (#). Thefle defets are to be fupplied by means of

lafles. He who has too preminent an eye, will find
%15 vifion improved by means of a concave glals; and
wpon the fame principles, a convex glafs will be found
uleful to a perfon whofe eye is naturally too flar.

or PLATE XXX,

fuperior maxillary bone 1o which its fixed. k, The
eye-ball.

Fi1c. 5. Reprefents the Nerves and Mulcles of the
Right Eye, after part of the Bones of the orbit have
bren cut away.

A, The eye-ball. B, The lachrymal gland. C, Mul-
culus abduftor cenli. D, Atollens. E, Levator
palpebrae fuperioris, F, Deprefor oculi. G, Addue-
tor. H, Obliquus {nperior, with its pully. I, Its
inferrion into the fclerotic coat. K, Part of the obli-
quus inferior. L, The antcrior part of the os frontis
cat. M, The erifta galli of the ethmoid bone. N, The
pqﬂ:trigr part of the fph:m:-'td bone. O, Tranfverfe
fpinous procefs of the fphenoid bone. P, The caro-
tid artery, denuded where it paffes through the bones.
Q) , The carotid artery within the cranium. R, The
ocular artery.

NERvVES.—a a3, The optic nerve. b, The third
pair.—c, Its joining with a branch of the firft branch
of the fifth pair, 1o 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
firlt branch of the fifth pair, named ophthalmic.—
h, The frontal branch of ir. i, Its ciliary branches,
along with which the nafal twig is fent to the nofe.
k, Its branch to the lachrymal gland. 1, The lenticn-
lar ganglion. m, The fecond branch of the fifth air,
named {operior maxillary, n, The third branch of the
fifth pair, named inferior maxillary. o, The fixth pair

of

from its bed in the vitreons humonr. In this operation the cornea is perforated, and the aqneous humour cleapes
out of the eye, but it is conftantly renewed again in a very fhort time. The manner, however, in which it is

fecrered, has not yet been determined.

gp Upon this principle, they who in their youth are near-fighted may exped to fec better as they advance
in

ife, as their eyes gradually become more flat,
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of nerves,—which fends off p, The beginning of the
great {ympathetic. q, The remainder of the fixth
pair, fpent on ¢, The abduétor oculi.

Fic. 6. Reprefents the head of a youth, where the
upper part of the cranium is fawed off,—to thow the
upper part of the brain, covered by the pia mater, the
vellels of which are minutely filled with wax.

AA, The cut edges of the upper part of the cra-
ninm. B, The two tables and intermediate diplag.
BB, The two hemifpheres of the cerebrum, CC, The
incifure made by the falx. I, Part of the tentoriom
cerebello fuper expanfum. E, part of the falx, which
is fixed to the crilta galli,

Fic. 7. Reprefents the parts of the External Ear,
with the Parotid Gland and its Dutt,

aa, The helix. b, Theantihelix. ¢, The anti-
tragus. d, The tragus. e, Thelobe of theear. f,
The cavitas innominata. g, The feapha, h, The
concha. ii, The parotid gland. k, A lymphatic
gland, which is often found before the tragus. 1, The
duét of the parotid gland. m, Its opening into the
mouth.

Fic. 8. A view of the polterior part of the external

RN AR O M Y.
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ear, meatus auditorius, tympanum, with the fmall
bones, and Enftachian 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
Euftachian tube. g, Its mouth from the fauces.

Fis. g. Reprefents the anterior part of the right
external ear, the cavity of the tcympanum—its fmall
bones, cochlea, and femicirenlar canals.

a, The mallevs. b, Incus with its long leg, relting
upon the tapes. ¢, Membrana tympani. d, e, The
Euftachian tube, covered by part of—f f, The muf-
culus circomflexus 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,

Fiz. 10. Shows the mufcles which compofle the
Helhy fubflance of the Tongue.

aa, The tip of the tongue, with fome of the papil-
Iz minimz, b, The root of the tengue. ¢, Partof
the membrane of the tongue, which covered the
epiglottis. dd, Part of the mufeulus hyo-glofius.
¢, The lingualis, {, Genio-gloflus. g g, Part of the
ftylo-gloffus.












