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SURGEON AND READER OF ANATOMY TO
St. THOMAS’s HOSPITAL ixn LONDON;
AN D
Mzumeer oF Tee ROYAL ACADEMY or

SurcEry AT PARTIS.

DEAR SI1IR,

HAVE taken the Liberty to
prefix your Name to the fol-
lowing Performance, and I wifh it
had been in my Power to have ren-
dered it lefs unworthy your Accept-
ance. If it fhould be found to
merit the good Opinion of the
A 2 World,
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World, I fhall impute my Succefs
to the Inftruéion I imbibed from
your ingenious Lectures. I beg
the Favour of you to receive it as a
Teftimony of my Refpe&, and as
a trifling Acknowledgement of the
many Civilities and Offices of
Friendthip with which you have
been pleafed to honour me. Believe

me to be, with the fincereft Refpect
and Efteem,

Dear Sir,
your obliged

humble Servant,

SAMUEL FOART SIMMONS,

Wingham in Kent,
Feb. 22, 1775,

PREFACE,
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¥ N the Preface to the firft edition of this

work, publithed in 1775, the editor
acknowledged himfelf indebted for his
plan and fome part of his materials, to the
Elemens & Anatomie Raifonnée, written by
M. Perfon, an ingenious French phyfician,
and originally publithed at Paris in 1748.
'The manner in which that performance
was written, feemed to be well calculated
for ftudents ; and at firft it was the editor’s
intention to have given a literal tranflation
of it, with the addition of notes. But on
examining 1t moreattentively, amultitude of
corrections and additions were found necefla-
ry to make it adequate to the purpofe for
which it was intended. It contained old and

A 3 €rroneous
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erroneous theories which have long been
defervedly exploded ; many of the defcrip-
tions were inaccurate and imperfe& ; fome
parts of the body, as, for inftance, the
breafts, and organs of generation, were
wholly omitted ; the nature of the lympha-~
tic fyftem, and of abforption, together with
the many other difcoveries and improve-
ments that have been made in anatomy and
phyfiology fince the publication of M.
Perfon’s book, were of courfe not to be
met with in it. Hence the reader will ea~
fily conceive, that the tafk of new model~
ling the work, fo as te render it fuitable to
the prefent ftate of anatomical knowledge,
could fall but little thort of that of com=
pofing a new one ; and that this was really
the cafe, will be fufficiently evident to any
one who will be at the pains to compare
the prefent performance with the French

work
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work juft now mentioned. He will find
the form retained, but the fubftance almoft
every where changed. L ¥

In this new edition, the ‘Edifcr'has ens
deavouréd to render the work more uleful,
by correcting the errors that had efcaped
him in the former impreffion, and by mak-
ing a great number of alterations and ad-
ditions,

AIR-STREET, PrccapILLY,
March 37, 1731.
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A+ A, A. A. The Globe of the Eye,
B. B. 'The Vitreous Humour.
C. The Cryftalline Humour.

D. The Aqueous Humour.
e. e. The Anterior Chamber of the Eye.
J. . The Pofterior Chamber.
'The Objett is feen inverted at the Bottom of the Eye,

fce page 416.
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In this Plate the Rays of Light in Confequence of too
much Convexity in the Cornea, are feen to unite before.
they reach the Bottom of the Eye, as is the Cafe with

‘mear-fighted People or Myaspes, fee page 417.

P L -ASE By JIL

In this Plate, from the Eye’s being too flat, the Rays of
~ Light are not united when they reach the Bottom of the
Eye, asis the Cafe with long-fighted People or Prefi, feg

page 417
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ANATOMY, &

INTRODUCTION. .1

HE étymology of the word Anato-

my implies fimply, diffle&ion, but
by this term f{omething' more is ufually
underftood. 53D

IT is every day thade ufeof to exprefs
a knowledge of the human body; and a
perfon who is faid to underftand Ana-
tomy, is fuppofed to be converfant with
the ftru@ure and arrangement of the dif=

ferent folid parts of the body.
B It
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It is commonly divided into Anatomy
properly {o called, and comparative Ana-
tomy ; the firft of thefe is confined folely
to the human body, but the latter affords
a more extenfive field for enquiry, as it
includes all animals and even plants, fo
far as a knowledge of their ftruture may
tend to improve our ideas of the human

body.

Tue word Anatomy may alfo have ano~
ther and more extenfive fignification—
it may be employed to exprefs, not only a
knowledge of the flruGture and difpofition
of the parts, but likewife of their ceco-
nomy and ufe—confidered in this light, it
will feldom fail to excite the curiofity of
people of tafte, as abranch of philofophy 3
fince if it 15 pleafing to be acquainted with
the {tructure of the body, it 1s certainly
more fo, to difcover all the {prings which
give life and motion to the machine, and
to ebferve the admirable mechanifm by

which
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which fo many different fun&ions ars
executed. ‘

Tue human body is compofed of {olid
and fluid parts.—We thall defcribe each of
thefe, and at the fame time {peak of their
reciprocdl aftion upon each other. 'This
is not common with the generality of ana-
tomical writers, who ufually dwell but
litle on the animal ceconomy which will
form the principal part of this work.

AnatToMmy, {o far as it relates to the
{folids, 1s divided into {everal branches,
diftinguifhed by different names, and al-
luding to the different parts they ufually
defcribe.—Thus the term

“OsTEOLOGY, 1s allotted to a defcription
of the bones.

Mvyorocy, to that of the mufcles.

ANGEIOLOGY, to that of the veflels.

B 2 NEUROLOGY,
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OSTEOLOGTY:

SIENCHELISD WP T,

Of the Bones in gE?IE?‘:If;

E will begin with the bones, which

‘may be confidered as the great fupport
of the body, tending to give it fhape and firm-
nefs.— But before we enter into the detail 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, ligaments, periofteum, marrow
and fynovial glands.

Of the Compofition of the Bones.

Tuk bones are of a firm and hard (@) fub-
ftance, of a white color, and perfectly infenfible.
They are the moft compact and folid parts of
the body, and {erve for the attachment or {'up-
portof all the other parts.

(a) An ingenious Swedifh chemilt, (Mr. Scheele) has
lately difcovered that the benes contain the phofphoric
acid united with calecareous earth; and that to this com-
blnatmn they owe their firmnefs,

Bra | - THRES



[ 61

Turer different fubftances are ufually dif
tinguithed in them; their exterior or bony
part, properly fo called ; their fpongy cells,
and their reticular fubftance. The firft of
thefe is farmed of many laminz, or plates,
compoling 2 ﬁri:gl_, hard fubftance—~The {pon-
gy or cellular part, is fo called on account of
its re‘.{'e:mblance to a fpmnwe from the little
cells which cnmpafe it.  This fubftance forms
almoft the whole of the extremities of cylin-
drical bnnﬂs—Thg reticular part is compofed
of ﬁbres, which crofs ﬁach other in different
d;re&mns-uThls net-wn:‘k forms the internal
-furface nf thofe bones, w h_u:h have cavities.

Tne flat bones, as thofe of the head, are
compofed only of the lammm and the cellular
fubftance—This laft is ufually found in the
middle of the bone dividing it into two plates,
and is there called a’:pi&e.

: GAGLI_ARDI, who preteqded to have difco-
vered aninfinite number of claviculi, (@) or

() In his Apat. ofium now. invent. .tf!:gﬁraf he de-
feribes four kinds of thefe claviculi, or nails, viz. the

perpendicular, oblique, headed and crooked,
; bony
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bony procefles, which he defcribes as traver-
{ing the laminz to unite them together, has
endeavoured to fupport this pretended difco-
very by the analogy of bones to the bark of
trees, in which certain woody nails-have been
remarked—but this opinion feems to be alto=
gether fanciful,

SomE writers have fuppofed, that the bones
are formed by layers of the periofteum, which
gradually offify, in the {fame manner as the
timber is formed in trees by the hardening of
the white fubftance that is found between
the inner bark and the wood. M. Duhamel,
who has adopted this opinion, fed different ani-
malswith madder and their ordinary food alter-
nately during a certain time; and he afferts,
that in diffeting their bones, he conftantly
obferved diftinét layers of red and white,
which correfponded with the length of time
they had lived on madder, or their ufual ali-
ment. But it has fince been proved by Det-
leff, that M. Duhamel’s experiments were in-
accurate, and that neither the periofteum, nor
the cartilages, are tinged by the ufe of madder,
which is known to affeét the bones only.

B4 Wz
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"W ufually confider in a bone, its body
and its extremities.—The ancients gave the
name of diaphyfis to the body or middle part,
and divided the extremities into apophyfis
and epiphyfis.—An apophyfis, or procefs, as
it is more commonly called, is an eminence
continued from the body of the bone, whereas:
an epiphyfis is at firft a fort of an appendage
to the bone, by means of an intermediate car-
tilage. Many epiphyfes, which appear as dif~
tinct bones in the feetus, become at length .{o
completely united to the body of the bone, as
not tc be diftinguithable from it in the adult
ftate. It is not unufual, however, at the age
of eighteen and even twenty years, to find
the extremities of bones ftill in the ftate of
epiphyfis. 8

- THE names given to tﬁﬁi}f*nceﬁ'es of bones,
are expreflive of their fhape, fize, or ufe ; thus
if 3 procefs 1s large, and of a fpherical form,
it is called caput, or head ;—if the head 1s flat-
ted, it is ‘termed condyle.—Some proceffes,
from their refemblance to a ftiletto, a breaft,
or the beak of a crow, are called {ftyloid, malf-
toid, or coracoid: others are ftiled ridges or
fpmes.—--Th-., two pu}ceﬂ'es of the os femoris
derive



(397 1

derive their name nf trochanters from ther
ufe.

A soxe has its cavities as well as proceffes.
Thefe cavities cither extend quite through its
fubftance, or appear ﬂn]y as depreflions. The
former are called foramina or holes, and thefe
foramina are fometimes termed canals or con-
duits, according to their form and extent—
Of the depreflions, fome are ufeful in articu-
lation.—Thefe are called cotyloid when they are
deep, as is the cafe with the os innominatum,
where it receives the head of the os femoriss
or glenoid when they are {uperficial, as in the
fcapula, where it receives the os humeri. Of
the depreflions that are not defigned for articu-
lation, thofe which have fmall apertures are
called finufes; others that are large, and not
equally furrounded: by high brims, are ftiled
fofle—Such as are long and narrow, furrows;
or if broad and fuperficial without brims,
finuofitics. Some are called digital impref-
fions, from their refemblance to the traces of
a finger on foft bodies.

oF
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Of the Conneétion of the Bones.

We fhall abridge this article, which is ex-
ceedingly diffufe in the genecrality of ana-
. temical books, and will endeavour to defcribe
it with all the clearnefs it will allow.

Tur bones compofing the fkeleton are o
conftructed, that the end of every bone is
perfectly adapted to the extremity of that with
which it 15 connected, and this connection
forms what is called their articulation.

ArticuLaTioy is divided into diarthrofis,
Synarthrofis, and amphiarthrofis, or moveable,
immoveable, and mixed articulation. Each of
the two firft has ts fubdivifions. Thus the
Diarthrofis, or moveable articulation, includes
1. the enarthrofis, as itiscalled, when alarge
head is admitted into a deep cavity, as in the
articulation ef the os femoris with the os in-
nominatum. 2. Arthrodia,' when a round
head is articulated with a fuperficial cavity, as
is the cafe of the os humeri and {capula. 3.
Ginglimus, or hinge like articulation, as in
the connection of the thigh bone with the ti-

bia,
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bia. The enarthrofis and arthrodia allow of

motion to all fides; the ginglimus only of
flexion and extenfion.

Tue Synarthrofis, or immoveable articula-
tion, includes 1. Thefuture, when the two
bones are indented into each other, as is the
cafe with the parietal bones. 2. Gomphofis,
when one bone is fixed into another, in the
manner the teeth are placed in their fockets.

Tue term Amphiarthrofis is applied to thofe
articulations which partake both of the fy-
narthrofis and diarthrofis, as is the cafe with
the bodies of the vertebra, which are capable
of motion in a certain degree, although they
are firmly connected together by intermediate
cartilages.

Waat is called Symphyfis, is the union of
two bones into one, as in the lower jaw, for
inftance, which in the feetus confifts of two
diftinct bones, but becomes one in a more ad-

vanced age, by the offification of theuniting
cartilage,

WHEN
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WrEN bones are thus joined by the means

of cartilages, the union is ftiled fynchondrofis—
When by ligaments, [ynezrofis.

- Of the Cartilages.

CarTiLAGES are white, folid, fmooth, and
elaftic fubftances, between the hardnefs of
bones and ligaments, and {eemingly of a fi-
brous texture. We are not able to trace an?
- veflels into their fubftance by injection, nor are
they ever found tinged in animals that have
been fed with madder.

Tuey may be diftinguifhed into 1ft, thofe
which are conneéted with the bones; and 2dly,
thofe'which belong to other parts of the body.
The firft ferve either to cover the ends and
cavities of bones intended for motion, asin the
articulations, where by their fmoothnefs they
“facilitate - motions, which the bones alone
could niot execute with fo much freedom ; or
they ferve to unite bones together, as in the
fymphyfis pubis, or to lengthen them as in
the ribs. | b *

Maxy of them offifying as we advance in
life, their number 1s lefs in the adult than in
AN thc
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the foetus, and of courfe there are fewer
bones in the old than in the young fubjeét.

- Or the fecond clafs of cartilages, or thofe
belonging to the foft parts, we have inftances
in the larynx, where we find them ufeful in
the formation of the voice, and for-the attach-
ment of muficles.

Of the Periofleum.

Tur periofteum is a fine membrané of a
compact cellular texture, reflected from ‘one
joint to another, and ferving as a common
covering to the bones. It adheres very firmly
to their {urface, and by its fmoothnefs facili-
tates the motion of muicles. It likewife fup-
ports the wveflels that go to be diftributed
through the fubftance of the bones, and may
ferve to ftrengthen the articulations. At the
~extremities of bones, where it is found cover-
ing a cartilage, it has by fome been improperly
confidered as a diftinét membrane, and named
perichondrium. Where it covers the bones of
the fkull, it has gotten the name of pericra-
ALUM.

&T | THE
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" Tug periofteum is not a produdion of  the
dura mater, as the ancients, and after them
Havers imagined, nor are the bones formed
by the offification of this membrane, as {fome
late writers have fuppofed.

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

Of the Marrow.

TsxE marrow is a fat, oily fubftande, ﬁlﬁng
the cavities of bones. In the great cavities of
long bones it is of a much firmer eonfiftence
than in the cells of their fpongy part. In
the former it inclines fomewhat to a yellowith
tinge, and is of the confiftence of fat; in the
latter it is more fluid, and of a red colour.
This difference in colour and confiftence is
owing to accidental caufes } both kinds are of
the fame nature, and may both be defcribed
iznder the common name of marrow, though
fome writets give this ﬁame only to the fat-
like fubftance, and call the other the medullary
juice.

Tue
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Tie marrow is contained in a very fine and
tranfparent membrane, which is fupplied with
a great number of blood-vellels, chiefly from
the periofteum. T his membrana medullaris
adheres to the inner {furface of the bones, and
furnifhes an infinite number of minute bags
or veficles for inclofing the marrow, which is
likewife {upported in the cavities of the bones
by thelongfilaments of their reticular fubftances

Besipes the veflels from the perioftetm,
the membrana medullaris is furnifhed with
others, which in the long bones may be feen
pafling in near the extremities of the bone,
and fending off numerous branches that ramity
through all the velicles of this membrane.

Tue bones, and the cells containing the
marrow, are likewife furnithed with lyms
phatics. By their means, the miarrow,
like the fat, may be taken up in a great-
er quantity than it is fecreted; dnd hence
it ig that fo little is found in the bones of
thofe who die of lingering difeafes.

It is ftill 2 matter of controverfy, whethef
the marrow is f{enible or not. We are cer-

tainly
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tainly not able to trace any nerves to it, and
from this circumftance, and its analogy to fat,
Haller has ventured to confider it as infenfible.
- On the other hand, Duverney aflerts, that an
injury done to this fubftance in a living animal,
was attended with great pain. In this dif-
pute phyfiologifts do not feem to have fuffi-
ciently difcriminated between the marrow it=
felf and the membranous cells in which it is
contained. The former, like the fat, being
nothiﬁg' more - than a fecreted and of
courfe an inorganized matter, may with pro-
priety be ranked among the infenfible parts,
as much as infpiflated mucus, or any other
{ecreted matter in the body; whereas the
membrana medullaris being vafcular, though
it poflefles but an obfcure degree of feeling in
a found ftate, is not perfectly infenfible.

Tue matrow was formerly fuppofed to be
intended for the nourithment and renewal of
the bonmes, but this doétrine i1s now pretty
generally and defervedly exploded. - It feems
probable that the marrow is to the bones
what fat is to the foft parts. They both ferve
for fome important purpofes in the animal
ccconomy, but their particular ufe has never

yes
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yet been clearly afcertained. The marrow,
from the tranfudation of the oil through the
bones of a fkeleton, is fuppofed to diminifh
their brittlenefs; and Havers goes fo far, as to
defcribe the canals by which it is conveyed
through every part of their fubftance. But -
from fome recent enquiries on this fubjeét; I
am convinced that thefe pretended canals in a
dry bone, dre nothing more than the tracts of
blood-veflels, into which, when thofe veflels
are deftroyed, the'marrow, which then becomes
oily, and burfts from its cells, eafily infiny-
ates itfelf, and makes its way through the
fubftance of the bone to its outer furface.
There do not feem to be any fuch pores in a
frefh bone ; and in the living body, the mar-
row is not a fluid oil, but a congealed fat in-
clofed, as we have feen, within its proper
Eells.

OF the Synovial Glands.

Tue fynovial glands are finall bodies,
feemingly of a glandular firuure, and ex-
ceedingly vafcular, fecreting a fluid of a
white mucilaginous nature, which ferves to
tubricate the joints,.—They are placed in {fmall

C | cavities
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eavities in the articulations, fo ‘as to be ca-
pable of being ‘géntly compreffed by the
motion of the joint, which exprefles -their
juice in proportiomto the degree of friction.—
‘When the ‘fynovia is wanting, or is of too
‘thick a confiftence, the joint becomes fHiff’
and incapable of flexion or extenfion.—This
3swhat is termed anchylofis.

Of the Ligaments.

FicamENTS are white, gliftening, inelaftic
‘bands, of a compact fubftance, more or lefs
broad or thick, and ferving to conneét the
‘bones together.—They are diftinguifhed by
" ‘different names adapted to their different
“forms and ufes.~Thofe of the joints are call-
ed either round or buifal.—The round liga-
ments are white, tendinous, and inelaftic..
They are firong and' flexible, and are found
only in the joint of the knee, and in the ar-
ticulation of the os femoris with the os inno~
minatum. The burfal, or capfular ligaments,
furround the whole joint like a purfe, and are
‘to be found in the articulations’ which allow
‘motion every way—as in the articulation of

the arm with the fcapula,
| Of

s
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Of the Skeleton.

Tue word fReleton, which by its etymo-
logy implies fimply a dry preparation, is
ufually applied to an aflemblage of all the
bones of an animal, united together in their
natural order.—It is faid to be a natural fke-
leton, when the bones are conneéted to-
gether by their own proper ligaments, and
an artificial one, when they are joined by
means of wire.

Tue fkeleton is generally divided into the
head, trunk, and extremities.—The firft di-
vifion includes the bones of the cranium and
face.—The bones of the trunk are the fpiue,
ribs, fternum, and bones of the pelvis.

~ Tux upper extremity on each fide confifts of
the two bones of the thoulder, viz. the fca-
pula and clavicle; the bone of the arm or os

humeri; the bones of the fore arm, and thofe
of the hand.

Tae lower extremity on each fide of the
trunk, confifts of the thigh-bone, and the
bones of the leg and foot.

C 2 SECTION
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Of the Bones of the Head.

HE head is of a roundifh figure, and
fomewhat oval (0). Its greateft diameter
s from the forehead to the occiput ; its upper
part 1s called vertex, or crownof the head;
_its anterior or fore-part the face, and the
upper part of this finczput, or forehead; its
fides the temples; its pofterior, or hind part,
the occiput 5 and its inferior part the bafis.

THE bones of the head may be divided into
~ thofe of the cranium, and face.—

() The bones of the feetus being perfedly diftiné&, and
the mqfclles in young perfons not aéting much, the thape
of the head has been fuppofed to depend much on the
management of children, when very young. Vefalius,
~ who has remarked the difference in people of different na-
tions, ohferves for inftance, that the head of a Turk is
- conical, from the euarly ufe of the turban; whilft that of
an Englithman is flattened by the chin-fiay. But the in-
genious Dr. Camper, who has made many curious enquiries
- on this fubje&t, fuppofes, with good reafon, that this diffe-
. rehce is chiefly owing to certain natural caufes with which
we are as yet unacquainted.,

THERE



[ 2t ]

Tuere are eight bones of the cranium, viz.:
the coronal bone, oros frontis; the two parie--
tal bones, or ofla bregmatis ; the os occipitis ;-
the two temporal bones; the {phenoid bone,
and the os ethmoides, or cribiforme.

- Or thefe, only the os occipitis, and offa:
bregmatis, are confidered as proper to the cra-
nium ; the reft being common beth to the
craninm and face.

TuesE bones are all harder at their furface-
than in their middle—and on this account
they are divided into two tables, and a mlddlc
{pongy fubftance called drplie.

Of the Os Frontis

In this, as in all the other bones, we fhall
confider its figure, ftructure, procefles, de-
preflions and cavities; and the manner in
which it is articulated with the other bones.

Tue os frontis has fome refemblance in
{hape to the fhell of the cockle. Externally it
is convex, its concave fide being turned to-
wards the brain. This bone, in the places

e o et “where’
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where it is united:to the temporal bones, is
very thin, andhas there no diploe, It is like-
wife exceedingly thin in that partiof the or-
bit of the eye which is neareft to the nofe.
Hence it is, that a wound in the eye, by a
fword, or any other pointed inftrument, is
fometimes produétive of immediate death. In
thefe cafes, the fword pafling through the weak
part of the bone, penctrates the brain, and
- divides the nerves at their origin'; or perhaps:
tlppf:ns fome blood-veflel, the confequences of
which are foon fatal.

‘WEe obferve on the exterior furface of this
bone, five apophyfes or procefles, which are
eafily to be diftinguithed. One of thefe is
placed at the bottom and narroweft part of the
bcme, and is called the nafal procefs, from its
fuppurﬁng the upper end of the bones of the
nofe. The fqprj others are called orbitar pro-
cefles. They ferve to form the orbits, which
are the cavities in which the eyes are placed.
In each of thefe orbits there are two procefles,
oneat the interior or great angle, and the other:
at the exterior or little angle of the orbit.
They are called the angular procefles. Be-
tweeen thefe a ridge is extended in form of

an
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an archy and on this the eye-brows are placed.
It is called the orbitar er fuperciliary ridge,
and in fome meafure covers and defends the
globe of the eye. This arch is interrupted .
near the nofe by a fmall pit, in which the
tendon of the mufculus obliqguus major. of
the eye is fixed: In each orbit, unden the
external prncefs, a confiderable depreflion is:

obferved, in which the lachrymal gland: is
lodged. )

Iy the anterior partof the os frontis, there
is a confiderable difcontinuation of it, which
is filled Gp by the cribiform part of the.os
cthmeides, |

Ox examining the inner furface of tIus
bone, we obferve an elevation in form of a
ridge, which has,baﬂn called the {fpinous pro-
«<efs; it pafles from the anterior to the pofterior
part of the bene, dividing it into two: con-
{iderable foflz, in which the anterigr lobes:
of the brain are placed. To a narrow furrow:
in this ridge, is attached' the extremity of the
falx, as the membrane is called, which divides
¢he brain into two hemifpheres. Befides thefe
two folle, there are many deprefiions, ‘which

La appear
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appear like digital impreflions, and owe their
formation to the prominent circumvolutions of
the brain.

In the faetus, the forchead is compofed of
two ‘diftin¢t bones ; {o that in them the fagit-
tal future reaches from the os occipitis to the
nofe.— This bone is almoft every where com-
pofed of two tables and a diploe. Thefe two
tables feparating from each other under the
eyes, form two cavities, one on each fide of .
the face, called the frontal finufes. Thefe
finufes are lined with a foft membrane, called
membrana pituitaria. In thefe finufes a
mucus is fecreted, which is conftantly pafling
through two fmall holes into the noftrils,
ﬁ;hit}h'it ferves to moiften.

THE os frontis is joined by future to many
of the bones of the head, viz. to the pari-
etal, maxillary, and temporal bones; to the
es ethmoides; os fphenoides; os unguis;
and offa nafi. The future which conneés it
with the parietal bones, is called the coronal

{ature,

of
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Of the Parictal Bones.

TrE parietal bones are two in number; they
are very thin, and even tran{parent in fome
places. The particular figure of each of thefe
bones is that of an irregular {quare, bordered
with indentations through its whole circum-
ference, except at its lower part. It will be
eafily conceived, that thefe bones, which com-
pofe the fuperior and lateral parts of the cra-.
nium, and cover the greateft part of the brain,
form a kind of vault. On their inner {urface,
we obferve the marks of the wveflels of the
dura mater,

Tue ofla parietalia are joined to each other
by the fagittal future; to the os fphenoides
and offa temporum by the fquamous future;
to the os occipitis by the lambdoidal future (¢),
{o called from its refemblance to the Greek let-
terlambda, and to the os frontis by the coronal
future.

(¢) The lambdoidal future is fometimes very irregular,
being compofed of many fmall futures, which furround fo
many little bones called offa triquetra, .thnugh perhaps
improperly, as they are not always triangular,

i ' : Iy
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Ix the foetus, the parietal bones are feparat-
ed from theimiddle: of the divided os frontis
by a portion of the cranium, then unoflified.

Qf ';be qucz}ﬁz';df ,Bbﬁf.

" "Fue occipital;bone forms: the poftericr and:
infevior parts: of the fcull; it approaches.
nearly to the fhape of a lozenge, and is ine.
dented throughout three parts of its circums=
ference.

. TusrE is a confiderable hole in the inferior
portien of this bone, called the foramen mag-
num, through which the medulla. oblongata
pafles into the {pine.—The nervi acceflorii
and vertebral arteries, likewife pafs through it.
Befides this, there are ufually four other holes
peculiar to this bone, and two which are com-
;nlmn- to it and the offa temporum.—Thefe fo-
ramina ferve for the paffage of the blood-vef-
{els and nerves. At the {ides, and a little on
the anterior part of the foramen magnum, are
two procefles, called the condyles, one on
cach fide; they are of an oval figure, and are
govered with cartilage.

THg
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‘Tur external furface of this- bent, which'is
Very 11‘11:&111%11*, affords atta{:hmtnt* to ‘i%veml' |
mufeles.—On examining its mner furface, we:
miay obfervea crofs-like appearance;- forted
by a prominent ridge, that rifes upwards from
near the foramen magnum, and by two tranf-
verfe {inuofities, one on each fide cif'fheﬁdﬁé. |
Thefe finuofities ferve for the reception of the*
lateral finufes.  Four fbﬁ"m are formed by the
crofs, two above, and two below the ﬁttupﬁ-
ties.—In the former are placed the pofterior

lobes of the brain, and 1 in the latter tlre ltlbt‘i
of t]:re ::E:rehf]]um¢ &

AT the upper part of the os occipitis, we
may perceive a continuation of the furrow for
the longitudinal finus; and at the bafis of the
cranium, the cuneiform procefs (which is the
name giyen to the great apophyfis: at the fore

part of this bone) is made for the recepunn of
the medulla nblm:gata

THE os occipitis is of greater ftrength and
thicknefs, th:m either of the other bones of the
head; thongh irregularly fo—at its inferior
part, where it is thinneft, it is covered by a
Erf:ﬂt: number of muf{:ﬁ,

THis
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,Tu1s bone, from its fituation, being more
fiable to be injured by falls than any other
bone of the head, nature has wifely given it
the greateft ftrength at its upper part where
1t is mofit expofed to danger.

It is joined to the parietal bones by the
]ambdmdal future, and tq the offa temporum,
'b}r the addltmentum of the temporal future.
It is likewife connected to the os fphenoides
by, the cunmﬁ}rm procefs. It is by means of
the os Umems, that the head is united to the
trunk, the two condyles of this bone being
connected to the fuperior oblique procefles of
the firft vertebra of the neck.

Of the Tefﬁpﬂrﬁ! Beanes.

TuerE are two temporal bones, one on each
{ide.—We may diftinguifh in them two parts,
ong of which is called the f{quamous, or fcily
part, and the other os. petrofum, from its
hardnefs. This laft is fhaped like a pyramid,

Eacu of thefe divifions affords procefles
and cavities—externally there are three pro-
cefles —ane anteriar, called the zygomatie

pro-
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procefs ; one pofterior, called the maftoid or
mamillary procefs, from its refemblance to a
nipple; and one inferior, called the ftyloid
procefs, becaufe it is thaped like a ftiletto, or
dagger.

THE cavities are, 1. The meatus auditorius
externus. 2. A large fofla which ferves for the
articulation of the lower jaw; it is before the
meatus auditorius, and immediately under
the zygomatic procefs. 3. The ftylo-maftoid
hole, fo called from its fituation between the
ityloid and maftoid procefles—it is likewife
ftyled the aquaeduct of Fallopius, and affords
a paflage to the portiodura of the auditory,
or feventh pair of nerves. 4. Below, and on
the fore part of the laft foramen, we obferve
part of the jugular fofla, in which the begin-
ning of the internal jugular vein is lodged.
Anterior and fuperior to this fofla, is the ori-
fice of a foramen, through which pafles the
carotid artery. This foramen runs firft up-
wards and then forwards, forming a kind of
elbow, and terminates at the end of the os
petrofum.—At this part of each temporal

bone, we may obferve the opening of the
Euftachian
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Euftachian tube, a canal which pafles from the
ear to the mouth.

IN examining - the internal furface of thefc
bones, we may remark the triangular figurc of
their petrous part which feparates two foflz ;
one fuperior and anterior ; the-other inferior
and pofterior;. the Jatter of thefe compofes

-part of the foffa, in which the cerebellum is
placed ; and the former, a portion of the leaft
-fdﬁ'a for the bafis of the brain.—On the pof-
_termr fide of -the -os petmfum, we obferve
the meatus auditorius internus, -into which
enters the double nerve of the feventh pair.

- Tue os petrofum contains feveral little
bones called the bones of the ear, which, as
they do not enter into the formation of the
cranium, fhall be defcribed when we are treat-
ing of the organs of hearing.

~ Tuc offa temporum are joined to the ofla
'malarum by the zygomatic {utures; to the
_parietal bones by the iquamous{utures; to
‘the os occipitis by the lambdoidal future ;

and
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and to the fphenoid bone, by the future of thai

name.

Of the Os Sphenoides.

Tirs bone, from its fituation amidft 'the
sther bones of the head,; has been fometimes
ealled ‘cuneiforme. It is of 2 very irregular
ficure, and has been compared to a bat with
its wings extended.

' Ir is commeonly divided into its middle patt
or body, and its fides or wings. :

Ox whatever fide we view it, we difcover
only procefles and  cavities.—The ‘procefles,
both extérnal and internal, are {o Very nunie-
~ rous, that it will be fufficient perhaps for iis
to defcribe the principal ones, of which there
are three on' the outfide.- 'One of thefe 1s in
the middle, and is fhaped like a creft, making
part of the feptum narium ; the other twoare,
the pterygoid, or aliform: procefles; one on each
fide of the body of the bone, and"at no gredt
diftance from it.—Each of thefe procefles i
sivided into two wings, and of ‘thefe the ex-
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_i:éi:inr one is the wideft—The other terminates
in 2 hook-like procefs.

Tue internal furface of this bone affords
three fofle.—Two of thefe are formed by the
wings of the bone, and make part of the
lefler foflze of the bafis of the cranium.—The
third, which is fmaller, is on the top of the
body of the bone, and is called fella turcica,
from its refemblance to a Turkifh {addle.—
This fofla, in which the pituitary gland is
placed, has pofteriorly and anteriorly procefles
called the clinoid procefles.

Tuere are eight holes in this bone, wviz.
four on each fide; feveral pair of nerves,
and fome blood-veflels pafs through them.

- Wirnix the fitbftance of the os fphenoides,
there are two finufes feparated by a bony plate.
They are lined with the pituitary membrane,
and like the frontal finufes, feparate a mucus

which pafles into the noftrils.

THE os {phenoides is joined to all the bones
of the ©fabjym, and likewife to the offa

1d X~
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tnaxillaria, offa malarum, offa palati, and
YOIner.

Tais bone makes part of the bafis of the
fkull, affifts in forming the orbits, and af-
fords attachment to feveral muicles.

Of the Os Ethmoides.

THE os ethmoides is fituated at the fore part
of the bafis of the cranium, and is of a very
irregular figure. From the great number of
holes with which it is pierced, it isfometimes
called os cribiforme or fieve-like bone.

It confifts of 2 middle part and two fides.
The middle part is formed of a thin bony plate,
in which are an infinite numiber of holes, that
afford a paffage to filaments of the olfadtory
nerve. From the middle of this plate, both on
the outfide and from within, there rifes up a
procefs which may be eafily diftinguithed. The
inner one is called crifta galli, fromrits fuppofed
refemblance to a cock’s comb. To this pro-
cels the falx of the dura mater is attached.
The exterior procefs, which has the fame com-
mon bafis as the crifta galli, is a fine lamella

D which
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awhich ‘is united to the vomer, and divides
the cavity of the noftrils, though unequally,
it being generally a little inclined to onefide.

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

Tue different cells, of .this bone, which are
fo exceedingly numerous, and which are every
where lined with the pituitary membrane, evi-
dently ferve to enlarge the cavity of the l;mfe in
which the organ af ﬁ;.r;elhng ref des. 2

THIS bﬂne isjdined to the os fphéudide';,
4::-; _ﬁGMlS, offla maxillaria; ofla palati; offa
Aﬁ Y offa llﬂfful,s, and vqmm. :

s THE apcwnts, who cunﬁdered the’ brain as
the {feat of all the Jhumours, 1marrmec'l that %

tlus vifcus difcharged its redundant moifture
; through
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through the holes of the ethmoid bone. And
the vulgar flill think, . that abfceffes of the
brain difcharge themfelves through the mouth
and ears, and that fnuff is liable to get mtu
the head; but neither fnuff nor the matter
of an abfcefs are more capable of paffing
through the cribiform bone, than the ferofity
which they fuppofed was difcharged through
itin a common cold.—All the holes of the
ethmoid bone are filled up with the branches
of the olfactory nerve. Its'inner part is like-
wife covered with the dura mater, and its cells
are every where lined with the pituitary mems-
brane; fo that neither matter nor any other
fluid can poflibly pafs through this bone either
extﬂrnally or internally. Matter is, 1nqle.gd
fometimes decharged through the noftrils; 5 but
the feat of the difeafe is in the {inufes of the
nofe, and not in the bram and unpnﬁhuma-

o

tions are obferved to ta}ke place in the ear,

w]:s,lch fu Ppmqte aud d;fcharwe themfelves ex-
ternall}' 32

BeroreE we: leave the bones of the h,ead
we wifh to make fqmg geperal ﬂhfew.a,uons on
' 1ts ftructure and ﬁgurﬁ._ As the cranium
might have been compofed of a ﬁngle bone,

< 1 ) o A the
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the articulation of its fevaral bones being ab-
folutely without motion, it may be afked,
perhaps, why fuch a multiplicity of bones,
and fo great number of futures ! Many advan-
tages may poflibly arife from this plurality of
bones and futures, which may not yet have
been obferved.—We are able, however, to
point out many ufeful ends, which could only
be accomplithed by this peculiarity of firucture.
—In this, as in all the other works of nature,
the ereat wifdom of the Creator is evinced,
and cannot fail to excite our admiration and
gratitude.

TuE cranium, by being divided into feve-
ral bones, grows much fafter and with greater
facility, than if it was compofed of one piece
only. In the feetus, the bones,as we have be-
fore obferved, are perfectly diftinét from each
other. The offification begins in the middle
of each bone, and proceeds gradually to the
circurnference.—~Hence the offification, and of
courfe the increafe of the head, is carried on
from an infinite number of points at the fame
time, and the bones confequently approach
each other in the fame proportion. To illuf-
' trate this dotrine more clearly, if it can want

fur-
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further illuftration, fuppofe it neceflary for
the parietal bones, which compofe the upper-
part of the head, to extend their offification,
and form the fore-part of the head likewife.
—Is it not evident, that this procefs would be
much more tedious than it 1s now, when the
os frontis and the parictal bones are both
growing at the fame time? Hence it happens,
that the heads of young people, in which the
‘Bones begin to touch each other, increafe
flowly ; and that the proportionate increafe
of the volume of the head is greater in three

months in the feetus, than it is perhaps in |

twenty-four months, at the age of fourteen ox
fifteen years.

Tug futures, exclufive of their advantages
in {ufpending the procefles of the dura mater,
are evidently of great utility in preventing the
too great extent of fractures of the fkull.—
Suppofe, for inftance, that by a fall or blow,
one of the bones of the cranium becomes
~ fra®ured—The fifflure, which in a head com-
pofed of only one bone, would be liable to ex-
tend itfelf through the whole of it, is checked,
and {fometimes perhaps ftopped by the firft fu-
ture it meets, and the effects of the injury are

s con-
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¢onfined to the bone on which the blow wis
received. Ruyfch indeed, and fome others,
will not allow the futures to be of any fuch
ufe; but I have met with cafes, where they
{eemed to have had this effect ; and in young
fubjefts, their utility in this 1efpe& muﬂ: be
{till more obvious.

Tuz fpherical thape of the head feems like-
wife to render it more capable of refifting
external violence than any other thape would
do. In a vault, the parts mutually fupport
and ftrengthén each other, and this happens
in the cranium.

Of the Bones of the Face.

Tz face, which confifts of a great ﬁumi)¢r
of bones, is commonly divided into the upper
and lower jaws.—The upper jaw confifts of
thirteen bones, exclufive of the teeth. Of
thefé, fix are placed on edch fide of the max-
illa fuperior, and one in the middle.

THEg bones, which are in pairs, are the offa
malarum ; offa maxillaria; offa nafi; offa un-
guis; offa palati; and offa fpongiofa inferiora
—The fingle bone is the vomet.

Of
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Of the Offa Malarum.

THESE are the prominent {quare bones
swhich are placed under the eyes, forming part
of the orbits, and the upper part of the cheeks.
Each of them affords three {urfaces ; one ex-
terior and a little convex; a fecond fuperior
and concave, forming the inferior part and
fides of the orbit; and a third polterior, irre-
gular, and hollowed for the lodgement of the
lower part of the temporal muicle.

Tue angles of each bone form four pro-
cefles, two of which may be called orbitar
procefles; of thefe the upper one is joined by
future to the os frontis, and that below to the
maxillary bone, The third is conneéted with
the os fphenoides by means of the tranfverfe
future; and the fourth is joined to the zygoma-
tic procefs of the temporal bune, with which
it forms the zygnma

Of ihe Offa Ma.rﬁz’:rr:}z Sfuperiora.

Tuese bones, which are of a very irregular
figure, are {o called, becaufe they form the
moft confiderable portion of the upper jaw—

;B TS They
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They are two in number, and generally re-
"main diftinct thro’ life.

. Or the man}; procefles which are to be feen
on thefe bones, and which are connected with
the bones of the face and fkull, we fhall de-

{cribe pniy the moft remarkable.

. OxEe of thefe procefles is at the upper and
fore-part of the bone, making part of the fide
of the nofe, and called the nafal proceis—
Another forms a kind of circular fweep at the
inferior part of the bone, in which are the al-
veoli, or fockets for the teeth—this is called
the alveolar procefs— A third procefs is united
to the os male on each fide—The alveplar pro-
cefs has pofteriorly a confiderable tuberofity on
its internal furface, called the maxillary tubes
rofity.,

. Beninp the alveolar procefs we obferve two
]ioriznntal lamelle; which uniting together,
form part of theroof of the mouth, and divide
it from the nofe. The hollownefs of the roof
of the mouth, is owing to this partition’s be-
ing feated fomewhat higher than the alvealar
| prpcefs,

Iy
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Ix viewing thefe bones internally, we obferve
a fofla in the inferior portion of the nafal pro-
cefs, which, with the os unguis, forms a paf-
fage for the lachrymal duét.

Waere thefe two bones are united to each
other they project fomewhat forwards, leaving
between them a furrow, into which the lower
portion of the feptum nafi is admitted.

Eacu of thefe bones being hollow, a confi-
derable finus 1s formed under its orbitar part.
This cavity, which is ufually named after
Highmore, thopgh it was defcribed by Fallo- .
 pivs and others before his time, is lined with
the pituitary membrane. It is intended for
the {ame purpofes as the other finufes of the
nofe, and opens into the noftrils.

Tue ofla maxillaria are conneéted with the
greater part of the bones of the face and cra-
nium, and affift in forming not only the checks,
but likewife the palate, nofe, and orbits.

Of the Offa Nafi.

Tue offa nafi form two irregular fquares.
‘Yhey are thicker and narrower above than bes
low
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- low—Externally they are fomewhat convex,
and internally flightly concave—Thef¢ bones
eonftitute the upper part of the nofe—at their
fore part they are united to each other; above
to the os frontis; by their fides to the offa max-
illaria fuperiora ; pofteriorly and interiorly to
the feptum narium, and below to the cartis
lages that compofe the reft éif the noftrils.

Of the Offa Unguss.

Tuese little tranfparent bones owe theirname
to their fuppofed refemblance to a finger-nail,
Sometimes they are called off lachrymalia, from
their concurring with the nafal procefs of each
maxillary bone in forming a lodgement for
the lachrymal {ac and dudt,

THE offa unguis are of an irreg’ular figure,
Their external furface confifts of two fmooth
parts, divided by a middle ridge. One of
thefe parts, which is concave and neareft to
the nofe, ferves to fupport the lachrymal fac,
and part of the lachrymal duc. The other,
which is flat, forms a fmall-part of the orbit.

Eacnu
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EscH of thefe bones is conhnefted with the
ps frontis, os ethmoides, and os maxillare fu-
perius.

Of the Offa Palati,

TuEesE bones, which are fituated at the back
part of the roof of the mouth, between the os
{phenoides and the offa maxillaria fuperiora,
are of a very irregular fhape, and ferve to
form the nafal and maxillary foffa, and a fmall
portion of the orbit. Where they are united
to each other, they rife up into a fpine oh
their internal furface—this {pine appears to be
a continuation of that of the fuperior maxil-

lary bones, and helps to form the feptum na-
rium, '

Tuese bones are joined to the ofla maxilla- -

ria fuperiora, os ethmoides, os {phenoides,
and vomer,

Of the Vorner.

Turs bone derives its name from its refen-
blance to a plough-fhare.—It is a long and flat
bone, fomewhat thicker at its back than at its
fore part. At its upper part we obferve a fur-

TOW
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row extending through its whole length—The
pofteriorand largeit part of this furrow receives
a procefs of the {phenoid bone—from this the
furrow advances forwards, and becoming nar-
rower and fhallower, receives {fome part of the
nafal lamella ethmoidea; the reft ferves to
fupport the middle cartilage of the nofe.

| T{-IE-iIleI‘iDI' portion of this bone is placed
on the nafal {pine of the maxillary and palate
bones, which we mentioned in our defcription

of the offa palai,

Tur vomer is united to the os fphenoides ;
os ethmoides ; offa maxillaria fuperiora; and,
offa palati—It forms part of the feptum nari-
um, by dividing the back part of the nofe
into two noftrils,

Of the Offa Spongiofa Inferiora,

Tue parts which are ufpally defcribed by
this name, do not feem to deferve to be dif-
tinguifhed as diftinct bones, except in young
fubjects. They conlift of a fpongy lamella in
each nofiril, which is united to the fpongy la-

Jiilid
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mina of the ethmoid'bdng, of which they are
by fome confidered as a part. ' -

Escu of thefe lamelle is longeft from be-
hind, forwards; with its convex {urface turned
towards the feptum rarium, and its concave
part towards the maxillary bone, covering the
opening of the lachrymal duét into the nofe. -

THEesE bones are covered with the pituitary
membrane ; and, belides their eonnection with
the ethmoid bone, are joined to the offa max-
illaria - fuperiora;, offa palati; and offa un-
guis. ¥

Of the Maxilla Inferior.

Tue maxilla inferior, or lower jaw, which,
in its thape refembles a horfe-fhoe, confifts of
two diftinét bones in the feetus, but thefe
unite together foon after birth, {o as to form
only one bone. The upper edge of this bone,
like the os maxillare fuperius, has an alveolar
procefs, furnithed with {ockets for the teeth..

Ox each ﬁﬂe, the pofterior part of the bone
rifes almoft perpendicularly into two procefles.
The
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The higheft of thefe, called the coronoid pro-
cefs, is pointed and thin, and ferves for the
infertion of the temporal mufcle. The other,
or condyloid procefs as it is called, is thorter
and thicker, and ends in an oblong rounded
head, which is received into a fofla of the tem-
- poral bone, and is formed for 2 moveable arti-
culation with the cranium. This joint is fur-
.nithed with a moveable cartilage. At the bot-
tom of each coronoid procefs, on its inner
part, we obferve a foramen extending under
the roots of all the teeth, and terminating at
the outer furface of the bone near the chin.
Each of thefe canals tran{mits an artery, vein,
and nerve, from which branches are fent off
to the teeth.

TuE lower jaw is capable of a great variety
of motion. By fliding the condyles from the
cavity towards the eminences on each fide, we
bring it horizontally forwards, as in biting; or
ave may bring the condyles only forward, and
tilt the reft of the jaw backward, as in open-
ing the mouth ; we are likewife able to {lide
the condyles alternately backwards and for-
wards from the cavity to the eminence, and
¥ice verfa, as in grinding the teeth., The car-

' tilages,
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tilages, by adapting themfelves to the diffe-
rent inequalities in thefe feveral motions of
the jaw, ferve to fecure the articulation, and
to prevent any injuries from friction.

Tue alveolar procefles are compofed of an
outer and inner bony plate, united together
by thin partitions, which, at the fore part of
the jaw, divide the procefles into as manﬁ
fockets as there are teeth. But at the back
part of the jaw, where the teeth have more
than one root, we find a diftinct cell for each
root. In both jaws thefe procefles begin to be
formed with the teeth ; thcy likewife accom-
pany them in their growth and gradually dif-
appear when the teeth areremoved.

Of the o o

Tug teeth are bomnes of a particular ftruc-
‘ture, formed for the purpofes of maftication
and the arttculapﬂn of the voice. It will he
nccf;ﬂ'ary to confider their compofition and
figure; their number and arra.ﬁgement and
the time and order in which they appear.

~ In each tooth we may diftinguifh a body, a
neck, and a root, or fangs,
' THE
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Tue body of the tooth is that part which
appears above the gums. The root is fixed
into the focket; and the neck is the middle
part between the two.

_ TuEe teeth are compofed of two fubftances;
viz. enamel and bone—The enamel, or the
witreous or cortical 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 fubftance is
thickeft on the grinding furface, and becoms=
ing gradually thinner, terminates infen{ibly at
the neck of the tooth.. Ruyich (z) affirmed,

that he could trace the arteries into the hardeft
part of the teeth; Lewenhoeck (4) fufpeéted
the fibres of the enamel to be fo many veflels ;
and Monro (¢) fays, he has frequently injected
the veflels of the teeth in children, fo as to
make the infide of the cortex appear per-
fectly red. But it is certain that it is not
tinged by a madder diet, and that no injection
will ever reach it, fo that it has no appearance
of being vafcular (d).

(a) Thefaur. to. num. 27,
(&). Arcan. Natur. continuat. Epiftol,

~ (¢) Anatomy of the human bones.
(<) Hunter on the teeth,

fI'na -
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Tue bony part, which compofes the inner
fubftance of the body, neck, and root of the
tooth, refembles other bones in its ftructure,
but it is much harder than the moft compaét
part of bones in general. As a tooth when
once formed receives no tinge from a madder
diet, and as the minuteft injections do not pe-
netrate into its fubftance, this part of a tooth
has, like the enamel, been fuppbfed' not to be
vafcular., But when we confider that the
fangs of a tooth are invefted by a periofteum,
and that the fwellings of thefe fangs are analo-
gous to the fwellings of other bones, we may
reafonably conclude that there is a fimilarity
of ftructure, and that this bony part has a cir-
culation through its fubftance, although from

its hardnefs we aré unable to demonftrate its
vellels.

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

E Tug
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Tue periofteum furrounds the teeth from
their fangs to a little beyond their bony foc-
kets, where we find it adhering to the gums.
This membrane, while it inclofes the teeth,
{erves at the fame time to line the {ockets, fo
that it may be confidered as common to both.

'TuE teeth are likewife fecured in their foc-
kets by means of the gums, a red, vafcular,
firm and elaftic fubftance that poflefles but lit-
tle elafticity. In the gums of infants we find
a hard ridge extending through their whole
length, but no fuch ridge is to be {een in old
people who have loft their teeth.

Tue number of the teeth in both jaws at
full maturity, ufually varies from twenty-cight
to thirty-two. They are commonly divided
into, three clafles, viz. inciores, canini, and
grinders or molares (¢). The mcifores are the

(¢) Mr. Hunter has thought proper to vary this divi-
fion. He retains the old name of incifores to the four fore
teeth, but he diftinguithes the canine teeth by the name of
the cufpidati, The two teeth which are next to thefe,
and which have been ufually ranked with the molares, he
calls the bicufpides, and he gives the name of grinders only
to the three laft teeth on each fide.

four
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foiir teeth in the fore part of each jaw. They
have each of them two {urfaces, one anterior
and convex, theother pofterior and flightly con-
cave, both of which terminate in a fharp edge.
They are called incifores from their ufe in di-
viding 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.

T canini derive their name from their re-
femblance to a dog’s tufks, being the longeft
of all the teeth. 'We find one on each fide of
thf:_inci.fcrres, fo that there are two canini in
each jaw: Their fang refembles that of the
incifores, but 15 much larger, and in their
{hape they appear like an incifor with its edge
worn off, {0 as to terminate in a narrow point;

THESE ter:tf} not being calculated for cut-
ting and dividing the food like the incifores,
or for grinding it like the molares, feem to be
intended for laying hold of fubftances ( /).

(f) Mr. Hunter remarks of thefe teeth, that we may
trace in them a fimilarity in fhape, fituation and ufe, ffom
the moft imperfeétly carnivorous animal, which we believe
to be the human fpecies, to the lion > which is the moft per-
feétly carnivorous.

E 2 THE
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. Tur molares, or grinders; of which there
are ten in each jaw, are {o called, becaufe from
their fhape and fize they are fitted for grind-
ing the food. FEach of the incifores and ca-
nini is furnifhed only with one fang, but in
the molares of the under jaw, we conftantly
find two fangs, and in thofe of the upper jaw
three fangs. Thefe fangs are {fometimes {epa-
rated into two points, and each of thefe points
has fometimes been defcribed as a diftin¢t fang.

Tur two firft of the molares, or thofe nears
eft to the canine teeth on each fide, differ from
the other three, and are with great propriety
named bicufpides by Mr. Hunter. They have
fometimes only one root, and {feem to be of a
middle nature between the incifores and the
larger molares. The two next are much larger.
The fifth, or laft grinder on each fide, is fmaller
and fhorter than the reft; and from its not
cutting the gum till after the age of twenty,
and {fometimes not till much later in life, is
called dens fapientiz.

Tuere is in the ftrutture and arrangement
of all thefe teeth, an art which cannot be fufli-
ciently admired. To underftand it properly,

it
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it will be neceflary to confider the under jaw’
as a kind of lever, with its fixed points at its
articulations with the temporal bones—it will
be right to obferve too that its powers arife
from its different mufcles, but in elevation-
chiefly from the temporalis, and that the ali-
ment conftitutes the objeét of refiftance. It
will appear then, that the molares by bemng
placed neareft the centre of motion are calcu-
lated to prefs with a much greater force than
the other teeth, independent of their grinding
powers, and that itis for this reafon we put be--
tween them any hard body we wifh to break. -

Tue canini and incifores are placed farther
from this point, and of courfe cannot exert fo-
much force; but they are made for cutting
and tearing the food, and this form feems to-
make amends for their deficiency in firength.

Tuere are examples of children who have:
come into the world with two, three, and even
four teeth—but thefe examples are very rare,
and ’tis feldom before the feventh, eighth or’
ninth month after birth that the incifores,
which are the firft formed, begin to pafs thro’
the gum. The fymptoms of dentition, how~

L3 gver,
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ever, in confequence of irritation from the
teeth, frequently take place in the fourth or
fifth month-—about the twentieth or twenty-
fourth month the canini and two molares
malke their appearance.

Txe dangerous {ymptoms that fometimes
accompany dentition,are owing to the preflure
of the teeth on the gum, which they irritate
fo as to excite pain and inflammation.. This
m1tatmn {feems to occafion a gradual wafting
of the gum at the part, till at If;ugl:h the
tooth malkes its appearance,

TrE {ymptoms are more or lefs alarming, in
proportion to the refiftance which the gum afs
- fords to theteeth ; and, according to the num-.
her of teeth, which may chance to feek a paf-
fage at the fame time.—Were theyall to ap-
pear at once, children would fall vi¢tims to
the pain and exceflive irritation’; but nature
has fo very wifely difpofed them, that they
ufually appear one after the other with fome
diftance of time between each. The firft in-
cifor that appears is generally in the lower
jaw, and is followed by one in the upper jaw.
Sometimes the canini, but more commonly

one
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one of the molares, begins to pafs thmugh the
gum firft.

Tuese twenty teeth, viz. eight incifores,
four canini, ‘and eight molares, are called fem-
porary or milk teeth, becauie they are all thed
between the age of feven and fourteen, and
are fucceeded by what are called the permanent
or adult teeth. The latter are of a ﬁrmer tex-
ture, and have larger fangs:

Trese adult teeth being placed in a diftinct
fet of ‘alveoli, the upper fockets gradually dif-
api:reai‘-,- as the under ones increafe in fize, till
at length the temporary, or upper. teeth, hav-
ing no longer any fupport, confequently fall
out.

To thefe twenty teeth which fucceed the
temporary ones, twelve others are afterwards
added, viz. three molares on each fide in both
jaws : and in order to make room for this ad-
dition, we find that the jaws gradually length-
~ en, in proportion to the growth of the teeth ;
{o that with twenty tecth, they feem to be as
- completely filled as they are afterwards with
thirty-two. This is the reafon why thg face

E 4 18
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is rounder and flatter in' children, than in
adults. |

WirtH regard to the formation of the teeth,
we may, obferve, that in a feetus of four
months, the alveolar procefs appears only as a
ihallow longitudinal groove, divided by mis-
nute ridges into a number of intermediate de-
preflions ; in each of which we find a {fmall
pulpy fubftance, furrounded by a wvafcular
membrane. This pulp gradually offifies, and
its Jower part is lengthened out to form the
fang. When the bony part of the tooth is
formed, its furface begins to be incrufted with
the enamel. How the latter is formed and
depofited, we are not yet able to determine.

Tue rudiments of fome of the adult teeth
begin to be formed at a very early period, for
the pulp of one of the incifores may generally
be perceived in a feetus of eight months, and
the offification begins in it foon after birth.
The firft bicufpis begins to oflify about the
fifth or fixth, and the {fecond about the {feventh
year. The firft adult grinder cuts the gum
about the twelfth, the fecond about the eigh-

teenth,
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teenth, and the third, or deans fapienhiz, viu-
ally between the twentieth and thirtieth year.

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

Of the Os Hyoides (g).

TuE os hyoides which is placed at the root
of the tongue, was fo called by the ancients
on account of its fuppoled refemblance to the
Greck letter v.

It will be neceflary to diftinguith in it, xt[a_
body, horns and appendices.

(¢) This bone is very feldom preferved with the fkele-
ton, and cannet be included amongft the bones of the
head or in any other divifion of the {keleton. Thomas
Bartholin has perhaps very properly defcribed it among
the parts contained in the mouth, but the generality of
anatomical writers have placed it, as it is here, after the
bones of the face.

THE
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TrE body which is the middle and broadeft
part of the bone, is fo placed that it may be
eafily felt at the fore part of the throat. An-
teriorly it is irregularly convex, and its inner
furface is unequally concave—Its cornua, or:
horns, which are flat and a little bent; being
much longer ‘than the body. part, may be:
defcribed as forming the fides of ithe v. The
appendices, or little  horns, as  they are
called by M. Winflow and fome other writers,
are twa procefles which rife up from the arti-
culations of the cornua with the body, and
are ufually conneéted with the ftyloid procefs
on each fide by means of a hg‘ermant

Tue ufes of this bone are to- fuppnrt the
tongue, and afford attachment to a great num-'
ber of mufcles, fome of which perform the
motions of the tongue, ‘while- ﬂthers a& on
the larynx and fauces. ' '

S E C-
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Of the Bones .gf the Tmrx;’z.,-;.

HE trunk of the fkeleton confifts nf the
fpine, the thorax, and the pelvis.

Gf the Spme.

Tue {pine is compofed of a great numher nf
bones called vertebre, forming a long bony
column, in figure not much unlike theletter /.
This colimn, which extends from the head to
the lower part of the body, I_n;i)r' be faid to
confift of two irregular and unequal pyramids,
united to each other in that part of the loins
where the laft lumbar vertebra joins the os
facrum,

‘T vertebre of the upper and longeft py-
ramid, are called #rue vertebre, in contradif-
tinction to thofe of the lowermoft pyramid,
which, from their being immoveable in the
adult, are ftiled falfe vertebre:' 1t is upon the
bones of the fpine that the body turns; and

it
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it is to. this circumftance they owe their name,

which is derived from the Latin verb vertere,
to turn.

THE true vertebrz are divided into three
claflfes of cervical, derfal, and lumbar verte-
brzze.~—The falfe vertcbra- confit of the os
facrum and os coccygis.

In each vertebra, -as in other bones, it will
be neceflary to remark the body of the bone,
its pruceﬂ'ﬂs and camt:les

THE body, nrhmh is convex before, and con-
cave behind, where it affifts in forming the
cavity of the fpine, may be compared to part
of a cyhnrler cut off tranfxrer{tly.

Each vertebra affords feven procefles. The
firft is at the back part of the vertebra, and
from its fhape and direftion is named the
Jpinous procefs.—On each fide of this are two
others, which, from their fituation with
refpect to the {pine, are called tranfverfe pros
cefles. The four others are ftiled obligue or
articular procefles. They are much {maller

than the {fpinous or tranfverfe ones. Two of
them
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them are placed on the upper, and two en
the lower part of each vertebra, rifing from
near the bafis of each tranfverfe procefs. They
have gotten the name of oblique procefles, from
their fituation with refpect to the proceffes
with which they are articulated ; and they are
fometimes {tiled articular procefles, from the
manner in which they are articulated with each
other ; the two fuperior procefles of one verte-
bra being articulated with the two inferior
procefles of the vertebra above it. Each of thefe
procefles is covered with cartilage at its arti-
culation, and their articulations with each
other are by a fpecies of ginglimus.

In each vertebra, between its body and its
procefles, we find a hole large enough to ad-
mit a finger. Thefe holes or foramina cor-
refpond with each other through all the ver~
tebrz, and form the long bony channel in
which the fpinal marrow is placed. We may
likewife obferve four notches in each vertebra.
Two of thefe notches are at the upper, and
two at the lower part of the bone, between
the oblique procefles and the body of the
vertebra. Each of thefe notches meeting with
a fimilar opening in the vertebra above or be-

low
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low it, forms a foramen for the piffage of
blood-veflels, and of the nerves out of the
fpine.

Tue bones of the fpine dre united together
by means of a fubftance, which, in young fub-
jects, appears to be of a ligamentous, but in
adults more of a cartilaginous nature. This
intervertebral fubftance, which forms a kind
of partition between the feveral vertebrze, is
thicker anid more flexible between the lumbar
vertebrz than in thé other parts of the fpine,
the moft confiderable motions of the trunk
being performed on thofe vertebrae. This
{ubftance being very elaftic, the extenfion and
flexion of the body, and its motion backwards
and forwards, or to either fide, are performed
with  great facility. This elafticity feems to
be the reafon, why people who have been long
ftanding, or have carried 4 confiderable weight,
are found to be fhorter than when they have
been long in bed.' In the two firft inftances
the intervertebral cartilages (as they are ufu-
ally called) are evidently more expofed to com-
preflion than when we are in bed in an hori-
zontal pofture.

185
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In advanced life thefe cartilages becomé
fhrivelled, and of courfe lofe much of their
elafticity. This may ferve to account for the
decreafe in ftature and the ftooping forward
which are ufually to be obferved in old people.

Besipes the connection of the feveral ver-
tebree by means of this intervertebral fub-
ftance, there are likewife many ftrong liga-
ments, both external and internal, which unite
the bones of the {pine to each other. Their
union is alfo ftrengthened by a variety of
ftrong mufcles that cover and furround the
{pine.

Tue bones of the fpine are found to diminith
in denfity, and to be lefs firm in their texture
in proportion as they increafe in bulk, fo that
the lowermoft vertebrz, though the largeft,
are not {fo heavy in proportion as the upper
ones. By this means the fize of thefe bones
is increafed without adding to their weight, a
circumftance of no little importance in a part
like the fpine, which, befides flexibility and
fupplenefs, feems to require lightnefs as one
‘of its eflential properties.

In
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bw very ydung children, each vertebra con-
fifts of three bony pieces united by cartilages
which afterwards offify.

Of the Vertebr# of the Neck.

Turre aré feven vertebrz of the neck—
they are of a firmer texturé than the other
bones of the fpine. Their tranfverfe procef-
fes are forked for the lodgment of mufcles,
and at the bottom of each we obferve a fora«
men, through which pafs the cervical artery
and vein. The firft and fecond of thefe ver-
tebre muft be defcribed more particularly—
The firlt approaches almoft to an oval fhape—
on its fuperior furface it has two cavities
which admit the condyles of the occipital bone
with which is is articulated—This vertebra
which is called Atlas from .its fupporting the!
head, cannot well be deferibed as having ei-
ther body or {pinous procefs, being a kind of
bony ring. Anteriorly where it is articulated
to the odontoid' procefs of the fecond verte-
Bra it is very thin.

~ THE fecond vertebra has gotten' the name'
of dentata from its having, at its upper and |
exterior |
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anterior part, a procefs called the odontoid or
tooth-like procefs, which is articulated with the
atlas to which this fecond vertebra may be
faid to ferve as an axis. This odontoid pro-
cefs is of a cylindrical fhape, fomewhat flat-
tened, however anteriotly and pofteriorly. At
its fore part where it is received by the atlas,
we may obferve a {fmooth, convex, articulat<
ing furface. It is by means of this articula-
tion that the head performs its rotatory mo-
tion, the atlas in that cafe moving upon this
odontoid procefs as upon a pivot. But when
this motion is in any confiderable degree, orin
other words when the head moves much ei-
ther to the right or left, all the cervical ver-
tebre feem to affift, otherwife the fpinal mar-
row would be in danger of being divided
tranfverfely by the firft vertebra.

TuE fpinous procefs of each of the cervical
vertebrz is fhorter, and their articular pro-
cefles more oblique than in the other bones of
the fpine. '

Of the Vertebre of the Back.

THEsE twelve vertebrz are of a middle fize
between thofe of the neck and loins. At their
¥ fides
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fides e may obferve two depreflions, one a#
the *ul:xpt:r"r and the other at the Iower part of
the body of each vertebra, which uniting with
fimilar depreflions in the vertebre above and
below, form articulating furfaces, covered
with cartilages, for receiving the heads of
the ribs ; and at thef ore part of their tranf-
verfe procefs (excepting the two laft) we find
an articulating furface for receiving the tu-
berofity of the ribs.

g Of the Lumbar Vertebre.

Tuese five vertebrz differ only frecm thofe
of the back in their being larger, and inhav-
ing their fpinous procefles at a greatér dif-
tance ffom each other—The moft confiderable
motions of the trunk are made on thefé ver-
tebre, and thefe motions could not be per-
formed with fo much eafe, were the procefles
placed nearer to each other.

Of the Os Sacrum.

Tue os facrum which is compofed of five
or fix pieces in young fubjects, becomes one
bone in more advanced age.
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It is nearly of a triangular figure, its infe-
“rior portion being bént a little forwards. 1ts
fuperior part has two obliqie procefles which
are articulated with the laft of thée lumbar ver-
tebrae;and it has likewife commonly three{mall
{fpinous proceffes, which gradually become
{horter, fo that the lowermoft is not fo long
as the fecond, nor the fecond as the upper-
moft. Its tranfverfe procefles are formed
into one oblong procefs, which becomes
gradually fmaller as it defcends. Its con-
cave or anterior fide is ufually fmooth, but
its pofterior convex fide has many promi-
nences (the moft remarkable of which, are
the fpinous procefles jult now mentiofhed)
which are filled up and covered with the
mufcular and tendinous parts behind.

Tais bone has five pair of hdles, which af-’
ford a paflage to blood-veflels, and likewife
to the merves that are derivéd from the
{pinal marrow, whichis continued even here,
being lodged in a triangular cavity, that be-
comes {maller as it defcends, and at length
terminates obliquely at the lower part of this
bone. Below the third divifion of the os
facrum, this canal is not compleatly bony

a2 _ as
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as in the reft of the fpine, being fecured at
its back part, only by a very ftrong mem-
brane, fo that a wound at this part muft be
extremely dangerous.

Tue os facrum is united laterally to the offz
innominata or hip benes, and below to the
COCEY s, T |

Of i1he Coccyz.

The coceyx, which like the 6s facrum is in
young people made up of three or four dif-
tin@ parts, ufually becomes one bone in the
adult ftate.

It ferves to fupport the inteftinum rectum ;
and, by its being eapable of fome degree of
motion at its articulation with the facrum,

and being like that bone bent forwards, we

are enabled to {it with cafe.

THa1s bone is about three inches long, and
is nearly of a triangular {hape, being broadeft,
at its upper part, and from thence growing
- marrower to its apex, where it is not bigger
than the litge finger.

It
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It has gotten its name from its fuppofed
refemblance to a cuckow’s beak. It differs
greatly from the vertebrz, being commonly
without any procefles, and having no cavity
for the {pinal. marrow, or foramina for the
tranfmiffion of nerves, '

 Tue {pine, of which we have now finithed
theanatomical defcription, isdeftined for many
great and important ufes. The medulla {pi-
nalis is lodged in its bony canal fecure from
external injury—It ferves as a defence to the
abdominal and thoracic vifcera, and at the
fame time fupports the head, and gives a
general firmnefs to the whole trunk, |

WE have before compared it to the letter /
and its different turns will be found to render
it not very unlike the figure of that letter.—
In the neck we feec it projecting fomewhat
forward to fupport the head, which, without
this afliftance would require a greater number
of mufcles—Lower down, in the thorax, we
find it taking a curved dire@ion backwards,
and of courfe increafing the cavity of the cheft.
After this, in the loins, it again projects for-
wards in a direction with the centre of gravity,

F 3 by
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’b'y which means we are eafily enabled to keep
the body in an ere& pofture, for otherwife
we fhould be liable to fall forward. Towards
its inferior extremity however, it again re-
cedes backward, and thus aflifts in fm‘mmg
the pelvis, the name given to the cavity in
which the urinary bladde_r inteftinum rectum,
and other vifcera are placed.

Ir this bony column had been formed only
of one piece, it would have been much more
eafily fractured than it is now: and by confin-
ing the trunk to a {tff fituation, a vﬁ_riety of
motionswould have been altogether prevented,
which are now performed with eafe by the
‘great number of bones of which it is compofed.

It 1s 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 be-
comes ftiff with the afliftance of its mufcles,
and accommodates itfelf to the load, as if it
was compofed only of one bone—In ftooping
- likewife or in tﬁrning' to either fide, the {pine
turns itfelf in every diretion, as if all its bones
were {eparated from each other.

In
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In a part of the body, like the fpine, that is
made up of fo great a number of bones, and
intended for fuch a variety of motion, there
muft be a greater danger of diflocation than
fracture’; but we fhall find, that this is very
wifely guarded againft in eyery direction by
the procefles belonging to cach wvertebra, and
by the ligaments, cartilages, &c. by which
thefe bones are conneécted with each other.’

Of the Bones of the Thoray.

TrE thorax, or cheft, is compofed of many
bones, viz. the {fterhum which is placed at its
anterior part; twelve ribs on each fide which
make up its lateral parts, and the dorfal ver-
tebrz which conftitute its pofterior paut,

Thefe 1aft haye been already defcribed,

Of the Sternum.

Tue fternum is the lon g bone which extends
itfelf from the upper to the lower part of ‘the -
breaft anteriorly, and to which the ribs and the
clavicles are articulated, Jredp

Ix children it is compofed of feveral bones
11n1tr;x1 by cartilages ; but as we advance in afe,

Fa mof;
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moll of thefe cartilages offify, and the fternum
in the adult ftate is found to confift only of
two pieces, and fometimes becomesone bone—
It is however generally defcribed as being com-
pofed of two parts—one fuperior, which is
broad, thick and thort ; and one inferior, which
1s thinner, narrower and longer than the other,

It terminates at its lower part by a cartilage
which is called the xyphoid, or fword-like car-
tilage, from its fuppofed refemblance to the
blade of a fword, but its fhape is much more
like that of a myrtle 14_:af

WE have already obferved, that this boneis
articulated with the clavicle on each fide—It ig
_likewife joined to the fourteen true ribs, viz,
feven on its right and {even on its left fide.

- Of the Ribs.

THE ribs are bones fhaped like a bow,
- forming the fides of the cheft. = There are
twelve on eachfide. They are diftinguithed
into true and falfe ribs—The feven upper ribs
which are articulated to the fternum are called
true ribs, and the five lower ‘ones that are

not
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anotimmediately attached to th*at bone are call-
“ed falfe ribs,

Ox the inferior and interior furface of each
rib, we obferve a finuofity for the lodgement
of an artery, vein and nerve,

Tk ribs are not bony through their whole
length, their anterior part being cartilaginous.
They are articulated with the vertebra and fter-
num—Every rib, (or at leaft the greater AUm-
ber of them)- has at its pofterior part two
procefles; one at its ex_tfemity, called the
head of the rib, by means of which it is
articulated with the body of two vertebrz,
and another, called its tuberofity, by which
it is articulated with the tranfverfe procefs
of the loweft of thefe two vertebree—T1he firft
rib is not articulated by its extremity to two
vertebrz, being fimply attached to the upper
part of the firft vertebra of the back—The
feven fuperior or true ribs are articulated
anteriorly with the fternum by their cartil-
ages; but the falfe ribs are fupported in a
different manner—The eighth, which is the
firft of thefe ribs, being attached by its cartilage
to the feventh—The ninth to the eighth, &c,

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

Tue mibs help to form the cavity of the
thorax ; they afford attachment to different
mulicles ; they are ufeful 1in refpiration ; and .
they ferve as a fecurity to the heart and
lungs.

of
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Of the Bones of the Pelvis.

Tur pelvis is compofed of the os facrum,
0s coccygis, and two ofla innominata. The
two firlt of thefe bones were included 111 our
account of the fpine, to which they more pro-
perly belong.

In children, each os innominatum 1s com-
pofed of three diftinét bones; but as we ad-
vance in life the intermediate cartilages
gradually oflify, and the marks of the original
{eparation difappear, fo that they become one
irregular bone; flill however continuing to
retain the names of ilinm, ifchium and pubis,
by which their divifions were originally dif-
tinguifhed, and to be defcribed as three dif-
tinét bones by the generality of anatomifts.
The os ilium forms the upper and moft
confiderable part of the bone, the os ifchium
its lower and pofterior portion, and the os
pubis its fore part.

Of the Os Llium.

Tre os ilium or haunch bone, is articulat-
ed pofteriorly to the os facrum by a firm
Cals
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cartilaginous fubftance, and is united to the os

pubis before and to the os ifchium below—its |
fuperior portion is thin, and terminates in a |

-
i

ridge called the crifta or {pine of theilium, and |
more commonly known by the name of the

haunch. This crifta rifes up like an arch 5 be-§

ing turned fomewhat outwards, fo as to re-
femble the wings of a phaeton.

Exrterwarvy this bone is unequally promi-
ment and hollowed for the lodgement of muf-
cles; internally we find it {mooth and con-
cave.—At its lower part there is a confider-
able ridge on its inner furface. This ridge,

which extends from the os {acrum, and corre-
fponds with a fimilar prominence both on that

‘bone and the ifchium, forms with the inner

part of the offa pubis what in midwifery is

termed the brim of the pelvis.

Tue crifta, or fpine, which at firft is an epi-
phyfis, has two confiderable tuberofities, one
anteriorly, and the other pofteriorly, which is
the largelt of the two—The ends of this {pine
too from their projecting more than the pars
of the bone below them have gotten the name
of fpinal procefles— Before the anterior {pinal

procefs
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srocefs the fpine is hollowed for the lodge-
nent of part of the fartorius mufcle;, and be~
ow the pofterior procefs we obferve a confi-
lerable niche in the bone which in the recent
ubject, is formed into a large foramen, by
neans of a flrong ligament that is flretched
wver its lower part from the os facrum to the
harp-pointed procefs of the ifchium. This
10le affords a paflage to the great {ciatic nerve,
mnd to the pofterior crural veflels under the
yyriform mufcle, part of which is likewife
slaced in this foramen. '

Of the Os lfﬁéfum.-

Tuk 6s Hchium, or hip-bone, which is of 2
rery irregular figure, conftitutes the lower la~
eral parts of the pelvis, and is commonly. di~
rided into its body, tuberofity and rammus.
[he body fgrms the lower and moit confider-
tble portion of the acetabulum, and fends a
harp-pointed: procefs backwards, called the
pine of the ifchium. To this procefs the k-
rament adheres, which was juft now fpokens
of, as forming a foramen for the paffage of the
ciatic nerve.~~The tuberofity, which is the
oweft part of the trunk, and fupports us when

we
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we fit, is large and irregular, affording origiri
to feveral mucles. From this tuberofity we |
find the bone becoming thinner and narrower. |
This part, which has the name. of ramus or |
branch, pafles forwards and upwards, and con- |
curs with the ramus of the os pubis, to form a |
large hole called the foramen magnum ifchii, or |
thyroideum, as it is fometimes named from its |
refemblance to a door or fhield. This hole, |
which in the recent fubjed is clofed by a ftrong
membrane called the obturator ligament, af- |
fords through its whole circumference at- |
tachment to mufcles. At its upper part where !
we obferve a nitch in the bone, it gives paflage
to blood-veflels and to the pofterior crural |
nerve. Nature {eems every where to avoidan
unneceflary weight of bone, and this foramen,
no doubt, ferves to lighten the bones of the
pelvis. !

Of 'rf.’:na Os Pubis. @

THE os pubis or fhare-bone, which with
its fellow forms the fore-part of the pelvis, is

the fmalleft divifion of the os innominatum. |

It is united to its fellow by means of a firong -'
cartilage, which forms what is called the fym-

phyfis pubis. _
In



[~ 7ol
Ix each os pubis we may diftinguifh the
body of the bone, its angle, and ramus. The
body or outer part is united to the os ilium.
The angle comes forwards to form the {ym-
phyfis, and the ramus is a thin procefs which
unites with the ramus of the ifchium, to fﬂrm

the foramen thy'rmdeum

Taue thiee bones we have deferibed as com-
pofing each @s innominatum, all affift in Orm-
ng the acetabulum, in which the head of
the os femoris 1s received.

In this cavity we may obferve a little fofla,in
which are lodged the mucilaginous glands of
the joint. We may likewife notice the pit
o deprﬂﬂinn made by the round ligament,
is it is improperly called, which by adhering
o this cavity and to the head of the thigh-
one, helps to fecure the latter in the focket.

Taese bones, which are united to each
ither and to the {pine by many vyery ftrong
igaments, ferve to fupport the trunk, and to
onnect it with the lower extremities; and at
he fame time to form the pelvis or bafon, in
vhich are lodged the inteftines and urinary

bladder,
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ST U T QN IV,
Of the Lxtreniitiess

TAHESE parts of the fkeleton confift of

the upper and lower extremities—We

twill begin with the upper ohe; which confifts

of the thoulder, arm and hand—The fhoulder

is compofed of two bones, the clavicula and
{capula.

of the t’fdvfm!ﬁ.

Ta1s bore, which is fo named; from its res
{emblance to the key in ufe amongft the an-
cients, 15 a little curved at both its eXtremi-
ties like an italic /2 It is likewife called ju-
gulum, or. collar-bomne, from its fituation. It
is about the fize of thelittle finger, but longer,
and being of a very {fpongy fubftance is very
liable to be fractured. In this as in other long
bones we may diftinguith a body and two
extremities. The bedy is rather flattened than
rounded. The anterior extremity is formed
into a flightly convex head, which is nearly of
a triangular thape. The inferior furface of

G the
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the head is articulated with the fternum. The
pofterior extremity which is flatter and broad-
er than the dther, is connected to a procefs of
the fcapula, called acromien.. Both thefe ar-
ticulations are fecured by ligaments, and in
that with the {fternum we meet with a move-
able cartilage, to prevent amy injury frem
Tfrif;'tion'. :

. Tre clavicle fervestoregulate the motions of
the {capula, by preventingitfrom being brought
too much forwards, or carried too far back-
~wards. It affords origin to feveral mufcles,
and helps to cover and proteét the fubclavian
veflels which derive their name from - their
fituation under this bone.

S0 the Smpufa.

“THE fcapuIa or fhoulder-blade, which is.

nearly of a triangular fhape, is fixed to the pof-
€erior part of thetrue ribsfomewhat in the man-
ner of @ buckler. It is of a very unequal
‘thicknefs, and like all other broad, flat bones,
is fomewhat cellular. Exteriorly it is convex,
and interiorly ‘concave, to accommodate it-

felf to the convexity of the ribs. 'We obferve
i & : in



ez ]

in this bone three unequal fides.. The largeft
of the three called the bafis is turned towards
the vertebrz. Another which is lefs than the
former is bclqw this, and the third, which is
the leaft of the three, is at the upper part of
the bone. Extex nally the bone is elevated into
a confiderable fpine, which riling fmall at the
bafis of the fcapula becomes gradually hlgher
and broader, and divides the outer furface of
the bone i1ito twb foflie. The fuperior of thefe,
which is the fmalleft, {ferves to lodge the fu-
pra {pinatus mufcle; and the inferior fofla
which is much larger than the other, gives
origin to the infra{pinatus. This fpine ter-
minates in a broad and flat procefs at the top
of the thoulder, called the proceflus a¢romion,
to which the clavicle is.articulated. This pro- -
cefs 1s hollowed at its lower part to allow a
paffage to the fupra and infra {pinati mufcles
—The fcapula has likewife another confider-
able procefs at its upper part, which, from its
refemblance to the beak of a bird, is called
the coracoid procefs—from the outer fide of
this coracoid procefs, a ﬁmng ligament pafles
to the proceflus acromion, which prevents a
luxation of the os humeri upwards.

G 3 - Tk
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T feapula is articulated with the clavicle
and os humeri, to which laft it ferves asa ful-
crum 3 and by varying its pofition it affords a
greatet {¢ope to the bones of the arm in their
different ‘motions. It likewife gives origin to
feveral mufcles; and pofterierly ferves as a de-
fence'to the trunk.

of the Bones of the Ay

Tue arm is commonly divided into two
parts, which are articulated to cach ether at
the elbow. The upper part retains the name’
of arm properly fo called, and the lower part
is ufually ealled the fore arm.

" Tur drmis compofed of a fingle bone called:
os bumeri. 'This bone which is almoft of a cy-
lindrical fhape, may be divided intcits body
and its extremities.

THE upper extremity terminates in a large,
round fmooth head, which 1s admitted into the’

glenoid cavity of the feapula.

Tar lower extremity has many proceffes:
and cavities, The principal procefles are its:
" two

#
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two condyles, one exterior and the other in-
terior, and of thefe the laft is the largeft; be-
tween thefe two we oebferve two lateral protu-
berances, which tegether with a middle cavi-
ty, form as it wese a kind of pully upon which
the motions of the fore arm are chiefly per-
formed—At each fide of the condyles, as well '
exteriorly as interiorly, there is another emi-
nence which gives origin to feveral muicles
of the hand and fingers. Pofteriorly and fu-
periorly, {peaking with refpe&t to the condy-
les, we obferve a deep fofla which receives 3
confiderable procefs of the ulna ; and anterior-
ly and oppofite to this fofla, we obferve ano-
ther, which 1s much lefs, and receives another
procefs of the fame bone.

TuE body of the bone has at its upper and
anter ior part, a furrow which begins from be-
hind the head of the bone, and ferves to lodge
the tendon of a mufcle—The body of the os
humeri“is hollow through its whele length,
and like all other long bones has its marrow.

Tris bone is articulated at its upper part
to the {fcapula. This articulation, which al-
lows mation every way, is {furrounded by a

G 3 cafpular
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eafpular Iiganient t}igt 18 _fpmetimeﬁ'tnrn in
luxation, and becomes an obftacle to the eafy
redué&tion of the bone. Its lnjwer extremity
is articulated ‘Wlth tht: bones of the fore arm.

Of the Fore Arm.

'TuE fore arm 1s compofed of two bunﬂs,-th:
ulna and radius, -

Of the Ulna,

Tue ulna or elbow-bone is much lefs than
the os humeri, and becomes gradually fmaller
as it defcends to the wrift. At its upper part
it has two procefles and two cavities. Of
the two procefles, the largeft, which is fituated
pofteriorly and called the olecranon, is admit-
ted into the paﬁermr foffa of the os humeri.
The other procefs is placed anteriorly, and is
called the coronoid procefs. In bending the
arm it enters into the anterior fofla of the os
humeri. This procefs being much {fmalier than
theother, permits the fore.arm tobend inwards;
whereas the olecranon, which is thaped like a
hook, reaches the bottom of its fofla in the os
humeri as foon as the arm becomes ftraight,
and will not permit the fore arm to be bent

back-
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backwards —The - hgaments likewife oppofe
this motion.,

BeTweEN the two procefles we have de-
fcribed, there is a confiderable cavity called
the {ygmoid cavity, divided into two fofl=
by a {mall eminence, which pafles from one
procefs to the other; it is by means of this
cavity and the two procefles, that the ulna is
articulated with the os humeri by ginglimus.

A the bottom of the coronoid procefs in-
teriorly, there is a fmall fygmoid cavity, which
ferves for the articulation of the ulna swith
the radius, |

Tue body of the ulna is of a triangular
ihape—its lower extremity terminates by a
fmall head and a little ftyloid procefs —The
ulna 1s articulated above to the os humeri—
both above and below to the radius, and to
the wrift at its lower extremity—All thefe
articulations are fecured by means of l1g‘1-'
ments—The chief ufe of this bone feems to be

to fupport and regulate the motmns of the
radius. ;

GqF of
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Of the Radius,

T ur radius, which is fo named from its fup-
pofed refemblance to the fpoke of a wheel, is
placed at the infide of the fore arm—it is {ome-
what larger than the ulna, but not quite fo
long as that bone—Its upper part is cylindri-
cal, hollowed fuperiorly to receive the outer
condyle of the os humeri—laterally it is ad-
mitted into the little fygmoid cayity of the
ulna, and the cylindrical part of the bone
turns in this cavity in the motions of prona-
tion and fupination ()—This bone follows
the ulna in flexion and extenfion, without
at’ all aflifting in thofe motions—The lower
extremity of the radius is much larger and
ftronger than its upper part ; the ulna, on the
contrary, is fmaller and wepker below than

above ; fo that they ferve to fupply each others

deficiencies in both thofe parts,

(/) The motions of pronation and fupination may be
eafily deferibed. If the palm of the hand, for inftance,
is placed on the furface of a table, the hand may be faid
to be in a ftate of pronation—but if the back part of the
handis turned towards the table, the hand will then be In
a flate of fupination, -

Ox
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On theexternal fide of this bone, we obfetve
a fmall cavity which is deftined to receive the
lower endof the ulnajand its lower extremity
is formed into alarge cavity, by means of which
it is articulated with the bones of the wrift, and
on this account it is fometimes called manu-
brium manus. 1t fupports the two firft bones of
the wrift on the fide of the thumb, whereas the
ulna is articulated with that bone of the wrift
which correfponds with the little finger.

TurouvcHthe whole length both of this bone
and the ulna, a ridge is obferved which affords
attachment to an interofleous ligament—This
ligament fills up the fpace between the two
bones.

Of the Carpus.

THE carpus or wrilt confifts of eight fmall
bones, of anirregular fhape, and difpofed in two
unequal rows, Thaofe of the upper row are
articulated with the bones of the fore arm,
and thofe of the lower one with the meta-
garpus,

Tug ancient anatomifts defcribed thefe

bones numerically ; Lyferus feems to have
e | ' been
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been the firft who gave to each of them a par«
ticular name. The names he adopted are found-
ed on the figure of the bones, and are now
pretty generally received, except the firft,
which inftead of »dlurcéides, (the name given to
it by Lyferus, on account of its finus, that
admits a part of the os magnum) has by later
writers, been named Scaphoides or Naviculare.
This which is the outermoft of the upper row,
(confidering the thumb as the outer fide of |
the hand) is articulated with the radius; onits
inner fide it is connected with the os lunare,
and below to the trapezium and trapezoides.
Next to this is a fmaller bone called the os
lunare, becaufe its outer fide, which is con~
nected with the fcaphoides, is fhaped like a
crefcent. Thisis likewife articulated with the
radius. On its inner fide it joins the os cunei-
forme, and anteriorly, the os magnum and os
unciforme, ‘

TuE os cuneiforme, which is the third bone
in the upper row, is compared to a wedge,
from its being broader above, at the back of
the hand, than it is below.—Pofteriorly it is
articulated with the ulna, and anteriorly with
the os unciforme, _ _

: .. THesg
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Tuese three bones form an oblong articulat-
ing furface, covered by cartilage, by which
the hand is connected with the fore arm.

THE o5 pififorme, or pea-like bone, which is
fmaller than the three jult now defcribed,
though generally clafled with the bones of the
upper row, does not properly belong to
either feries, being placed on the under fur-
face of the os cunciforme, fo as to projedt
into the palm of the hand. The four bones
of the fecond row correfpond with the bones
of the thumb and fingers ; the firft; fecond
and fourth are from their thapes named trape-
zium, trapezoides, and unciforme ; the third from
its being the largeft bone of the carpus, is
ftiled os magnum,

Avrw thefe bones are convex towards the
back, and {lightly concave towards the palm
of the hand ; their articulating furfaces are
covered with cartilages, and fecured by many
ftrong ligaments, pafticularl}r by two liga-
mentous expanfions, called the external and
internal annular ligaments of ‘the wrift. The
former extends in an oblique dire@ion from
the os pififorme to the ftyloid procefs of the
Fadiys, and is an inch and g half in breadth;

the
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. ghelatter orinternal annularligament,is ftretch-
ed from the os pififorme and os unciforme, te
the os {caphoides and trapezinm. Thefe annu-
lar ligaments likewife ferve to bind down the
tendons of the wrift and fingers.

Of the Metacarpus.

TrE metacarpus confifts of four bones,
which fupport the fingers—externally they
are a little convex, and internally fomewhat
concave, where they form the palm of the
hand-—They are hollow, and of a cylindrical
h

AT each extremity they area little hollowed
for their articulation fuperiorly with the bones
of the carpus, and inferiorly with the firft pha-
lanx of the fingers, in the fame manner as the
feveral phalanges of the fingers are articulated
with r-._rach other, -

Of the Fingers.

Tue five fingers of each hand are compofed
of fifteen bones, difpofed in three ranks called
phalanges—The bones of the firft , phalanx,
which are articulated with the metacarpus,
are the largeft, and thofe of the laft phalanx

' the
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the {imialleft—AN thefe bones are larger af
their extremities than in their middle part.

W e obferve at the extremities of the bones
of the carpus, metacarpus and: fingers, feveral
inequalities that ferve for “their articulatiort
with each other ; and thefe articulations are -
firengthened by means of the ligaments which
furround them.

I+ will be eafily underftood that this mul-
fiplicity . of bones in the hand (for there are
twenty-feven in each hand) is eflential to the
different motions we wifh to perform—If each
finger was compofed only of one bone inftead
of three, it would-be impoflible for us to grafp
any thing.

Or the Lower Extremities.

Eacr lower extremity is divided into four
parts, viz. The os femoris, or thigh bone
=«~The rotula, er knce-pan-~The leg, and the
foot. -

of t{ﬁ? Os Femoiis.

Tue thigh is compofed only of this bone,
which is the largeft and flrongeft we have.
It
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It will be naceiihr}" to diftinguith its body and
extremities—Its body, which is of a cylindri-
cal thape, is convex before and concave be-
hind, where it ferves to lodge feveral mafeles—
Throughout two-thirds of its length, we ob-
ferve a ridge called linea afpera, which origi-
nates from the trochanters, and after running
for fome way downwards, divides into two
branches, that terminate in the tuberofities
at the lower extremity of the bone.

AT its upper extremity we muft defcribe the
neck and head of the bone, and likewife two
confiderable procefles—The head, which forms
the greater portion of a {fphere unequally divid-
ed, 1s turned inwards, and received into the
great cotyloid cavity of the os innominattim
—At this part of the bone there is a little
fofla to be obferved, to which the round liga-
ment is attached, and which we have already’
defcribed as tending to fecure the head of this
bone in the great acetabulum—The neck is al- -
moft horizontal confidered with refpect to its
fituation with the body of the bone— Of thetwo
procefles, the external one, which is the largelt,
15 called trochanter major, and the other,
which is placed on the infide of the bone,

tro-
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trochanter minor—They both afford attach-
ment to mufcles—The articulation of the os
femoris with the trunk, is firengthened by
theans of a capfular ligament, which adheres
every where to the furface of the great cotyloid

cavity of the os innominatum,' and furrounds
the head of the bone.

Tue os femoris moves upon the trumk i in
every direction.

At the lower extremity of the bone are
two procefles called the condyles, and an inter-
mediate cavity, by means of which it is arti-
culated with the leg by ginglimus.

BeTweeN the condyles there is a cavity pof-
teriorly, in which the blood-veflels and nerves
are place&, {fecure from thecompreflion to which
_they would otherwife be expofed in the action

of bending the leg, and which would not fail
to be hurtful. ' -

'Ar the fide of each condyle externally, there
1s a tuberolity, from whence the lateral liga-
ments originate, which are extended down to
the tibia,

L

I
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A ligament likewife arifes from each cﬁ:’i&yf&
pofteriorly. One of thefe ligaments paffes
from the right to the left, and the other from
the left to the right, fo that they interfect each
other, and for that reafon are called the crofs

ligaments.

Tue lateral ligaments preveiit the motion
of the leg upon the thigh to the right or left,
and the érofs ligaments, which are alfo attached
to the tibia, prevent the latter from being
brought forwards.

In new-born children all the proceffes of this

bone are cartilaginous.

Of the Rotula.

TaE rotula, patella, or knee-pan, as itis dif-
ferently called, is a flat bone about four or
five inches in circumference, and is placed at
the fore part of the joint of the knee. In its
fhape it is fomewhat lice the common figure
of the heart, with its point downwards.

It is thinner at its edge than in its middle
part; at its fore part it is fmooth and fome-
what convex—its pofterior furface, which is

more unequal, affords an elevation in the
middle




_ [ 387 4] |
middle which is admitted between the two
t:nndylts of the os femoris. '

Thrs bone is fetained in it§ proper fituation
by a ftrong ligament which every where fur-
rounds it, and adheres both to the tibia and
os femoris; it is likewife firmly conneéted
with the tibia by means of a ftrong tendinous
ligament of an inch in breadth, and upwatds
of two inches in length, which adheres to the
lower part of the patella, and to the tuberofity
at the upper end of the tibia. On account
of this connexion it is very properly confider-
ed as an appendage to the tibia, which it fol-
lows in all its motions, fo as to be to it what
the olecranon is to the ulna. There is this
difference however, that the olecranon is a
fixed procefs, whereas the patella is moveable,
being capable of fliding from above down-
wards, and from below upwards. This mo-
bility is eflential to the rotatory motion of the

Ibg'-_ :

In very young children this bone is entirely
G&rtﬂaginﬂu's-.

TxE principal ufe of the pﬁtcﬂalfeems to be

to defend the articulation of the knee from ex~
H ternal
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ternal injury—it likewife tends to increafe the
power of the extenfor mufcles of the leg,
by removing their direction farther from the
center of motion in the manner of a pulley.

Of the Leg.

Tre leg is compofed of two bones—Of thefe
the inner one, which is the largeft, is called
tibia—the other is much fmaller, and named
fibula. |

Of the Tibia.

"Tuz tibia, which is fo called from its re-
femblance to the mufical pipe of the ancients,,
has three furfaces, and is not very unlike a
triangular prifm—Its pofterior furface is the
broadeft ; anteriorly it has a confiderable ridge
called the fhin, between which and the fkin
there are no mufcles—At the upper extremity
of this bone are two {urfaces, a little concave,
and feparated from each other by an interme- '
diate elevation—The two little cavities receive:
the condyles of the os femoris, and the emi-
nence between them is admitted into the ca-
vity which we fpoke of as being between the

: twor
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two condyles, fo that this articulation affords
a fpecimen of the complete ginglimus—Under
the external edge of the upper end of this bone
is a circular flat furface, which receives the
head of the fibula.

AT the lower and inner portion of the tibia,
we obferve a confiderable procefs called mal-
leolus internus—The bafis of the bone termi-
nates in a large tranfverfe cavity, by which it
1s articulated with the uppermoft bone of the
foot—It has likewife another cavity at its low-
er end and outer fide, which is {omewhat ob-
long, and receives the lower end of the fibula.

Tue tibia is hollow thro’ its whole length.

Of the Fibula.

TwE fibula is a fmall long bone fituated on
the outfide of the tibia—Its fuperior extremity
does not reach quite {o high as the upper part
of the tibia, but its lower" end defcends fome-
what lower—Both abo_vﬂ‘ and below, it 1s ar-
ticulated with the tibia by means of the late-
ral cavities we noticed in our defeription of
that bone.

H 2 Its
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Its lower extremity is firetched out into a
coronoid procefs, which is flattened at its in-
fide, and is convex externally, forming what
is called the malleolus externus, or outer an-
cle—This is rather lower than the malleolus
internus of the tibia.

" Tue body of this bone, which is irregularly
triangular, 1s a little hollow at its internal
furface, which is turned towards the tibia;
and it affords like that bone, through its whole
- length, attachment to a ligament, which from
its fituation is called the interofleous ligament.

- Of the Bones of the Foot.

TrE foot confifts of the tarfus, metatarfus,
and toes.

Of the Tarfus.

Tue tarfus is compofed of feven bones, viz.
The aftragalus, os calcis, os naviculare, os cu-
beides, and three others called cuneiform bones.

Tar AsTrAGALUS is a large bone with
which both the tibia and fibula are articulated.
It 1s the uppermoft bone of the foot—

—it
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—it has feveral furfaces to be confidered—its
upper, and fomewhat pofterior part, which is

. {mooth and convex, is admitted into the cavi-

ty of the tibia—Its lateral parts are connetted
with the malleoli of the two bones of theleg

—below, it 1s articulated with the os calcis,

and its anterior furface is received by the os

naviculire—All thefe articulations are {fecured

by means of ligaments.

THE 0s CALCIS, OF CALCANEUM, wWhich is of
a very irregular figure, is the largeft-bone of
the foot—Behind, it is formed into a confi-
derable tuberofity called the heel—without
this tuberofity, which fupports us in an erect
pofture, and when we walk, we fhould be li-
able to fall backwards. '

Ox the internal furface of this bone, we ob-
{erve a confiderable finuofity, which affords a
paffage to the tendon of a mufcle: and to
the pofterior part of the os calcis, a ftrong ten-
dinous cord called tendo achillis (g) is attach-
ed, which is formed by the tendons of {everal
mufcles united together—The articulation of

(¢) This tendon is fometimes ruptured by jumping,
dancing, or other violent efforts.

H 3 this
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+this with the other bones, is fecured by means
of ligaments.

THE 05 NAVICULARE, OI sCAPHOIDEs (for
thefe two terms have the fame fignification)
is fo called on account of its refemblance to a
little bark. At its pofterior part, which is
concave, it receives the aftragalus ; anteriorly
it is articulated with the cuneiform bones, and
laterally it is connected with the os cuboides.

Tae os cusoipes forms an irregular cube.
Pofteriorly it is articulated with the os calcis ;
anteriorly it fupports the two-laft bones of the
metatarfus, and laterally it joins the third cu-
neiform bone and the os naviculare.

Eacu of the ossa cunerrorMIa, which
are thre¢ in number, refembles a wedge, and
from this fimilitude their name is derived.
They are placed next to the metatarfus by the
fides of each other, and are ufually diftinguifh-
ed into os cuneiforme externum, medium or mini-
mum, and internum or maximum—The fuperior
{furface of thefe bones, from their wedge-like
{hape, 1s broader than that which is below,

where they help to form the fole of the foot—
pofteriorly
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pofteriorly they are united to the os navicu-
lare, and anteriorly they {fupport the three firit
metatar{al bones. '

Wuen thefe {feven bones compofing the tar-
{us are viewed together in the fkeleton, they
appear convex above where they help to form
the upper part of the foot, and concave un-
derneath, where they form the hollow of the
foot, in which the veflels, tendons, and nerves
of the foot are placed feecure from preflure.

‘Turyareunited to each other by very firong
ligaments, and their articulation with the foot
is {fecured by a capfular and two lateral. liga-
ments ; each of the latter is covered by an
annular ligament of confiderable breadth and
thicknefs, which ferves to bind down the ten-
dons- of the foot, and at the fame tune to
ﬂ:rtngthen the articulation. --

THE os cuneiforme externum 1s joined late-
rally to the os cuboides.

THEsE bones complete our acconnt of -the
tarfus; though what we have faid. of this part
of the ofteology has been very fimple and con-

| H 4 cife,

¥
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gife, yet, many readers may not clearly unders
ftand it—but if they will be pleafed to view
thefe bones in their proper fituation in the
fkeleton, all that we have faid of them will be
eafily underftood.

Of the Metatarfus.

Tue metatarfus is made up of five bones,
whereas the metacarpus confifts only of four.
The caufe of this difference 1s, that in the hand
the laft bone of the thumb is not included
among the metacarpal bones, whereas in the
foat the great toe has only two bones. The
firft of thefe bones fupports the great toe and
is much larger than the reft, which nearly re-
femble each other in fize,

TuESE bones are articulated by one extre-
mity with the cuneiform bones and the os cu-
boides, and by their other end, with the toes.

‘Of the Bones of rbe.Taes.

Eacu of the toes like the fingers, con-
fifts of three bones, except the great toe,
which is formed.of two benes. Thofe of the

other
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other four are diftingyifhed into three pha.i-
langes. Although the toes are more confined
in their motion than the fingers, yet they ap-
pear to be perfeltly fitted for the purpofes they
are defigned for. In walking the toes bring
the centre of gravity perpendicular to the ad-
vanced foot, and as the {foles of the foot are
naturally concave, we can at pleafure increafe
this concavity, and form a kind of vault,
which adjufts itfelf to the different inequalities
that occur to us in walking, and which with-
out this mode of arrangement would incom-
mode us exceedingly, efpecially when bare-
footed.

Of the Offa Sefamoidea.

BesipEes the bones we have already defcrib-
ed, there are feveral fmall ones that are met
with only in the adult fkeleton, and in per-
fons who are advanced in life, which from
their fuppofed general refemblance to the feeds
of the fefamum are called ofz fefamoidea—
They are commonly to be feen at the firft joint
of the great toe, and fometimes at the joints
of the thumb ; they are likewife now and then
to be found at the lower extremity of the fi-

bula,
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bula, upon the condyles of the thigh-bone,
under the os cuboides of the tarfus, and in
other parts of the body. Their {ize and num-
ber {eem conftantly to be increafed by age and
hard labour ; and as they are generally found
in fituations where tendons and ligaments arg
moft expofed to. the action of muicles, they
are now generally confidered as offified por-
tions of ligaments or tendons.

TuEe upper furface of thefe bones is ufuallﬁr
convex, and adherent to the tendpn that co-
vers it 5 the fide which is next to the joint is
{mooth and flat. Though their formation is
accidental, yet they feem to be of fome ufe,
by raifing the tendons farther from the centre
of motion, and confequently inéreaﬁng the
power of the mufcles. In the great toe and
thumb they are hk&mfe ufﬂfu] by forming 2
groove for the ﬂexﬂr tendans. 0

il
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C°H A P, I1.
Of the foft Paris in General, |
AND

 Of the common Integuments.

NATOMICAL writers ufually proceed
to a defcription of the mufcles after hav-
ing finifhed the ofteology; but we fhall deviate
a little from the common method, with'a view
to defcribe every thing clearly and diftinétly,
and to avoid a tautology which would other-
wife be unavioidable —All the parts of the'body
are {o intimately connected with each other,
that it feems impoflible to convey a juftidea
of any one of them, without being in fome °
meafure obliged to fay fomething of others—
and on this account we wifh to mention in this
place the names and fituation of the principal
vifcera of the body, that when mention is
hereafter made of any of them in the courfe of
the work, the reader may at leait know where
they are placed, |

AFTER
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ArTer this little digreffion, the common in-
teguments, and after them the muicles, will
be defcribed ; we then propofe to enter into an
examination of the feveral wvifcera and their
different funéions—In defcribing the brain,
occafion will be taken to fpeak of the nerves
and animal fpirits. The circulation of the blood
will follow the anatomy of the heart, and the
Aecretions and other matters will be intro-

duced in their proper places,

THE body is divided into three great cavi-
ties— Of thefe the uppermott is formed by the
bones of the cranium, and inclofes the brain
and cerebellum—The fecond is compofed of
the vertebrz of the back, the fternum and true
ribs with the additional afliftance of mufcles,
membranes and common integuments, and is
called the thorax—It contains the heart and
lungs.

Tae third and inferior cavity is the abdo-
men—It is {eparated from the thorax by means
of the diaphragm, and is formed by the lum-
bar vertebra, theos facrnm, the offa innomi-
nata, and the falfe ribs, to which we may add

the
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the peritonzum, and a variety of mufcles—
This cavity inclofes the ftomach, inteftings,
omentum or cawl, liver, pancreas, {fpleen, kid-
nies, urinary bladder, and parts of genera-
tion.

Uxper the divifion of common . integu-
ments, are ufually included the epidermis, or
fcarf-fkin ; the reticulum mucofum of Mal-
pighi ; the cutis, or true fkin, and the mem-
brana adipofa—The hair and nails, as well as
the febaceous glands, may be confidered as-
appendages to the fkin.

SECTION
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Of the Epidermis.

'HE epidermis, cuticula or fcarf fkin, is

a fine, tranfparent and infenfible pellicle,
deftitute of nerves and blood-veflels, which
invefts the body, and every where covers the
true fkin.. This fearf fkin which feems to . be
very fimple, appears, when examined with a
microfcope, to be compofed of feveral laminas
or {cales which areincreafed by preflure, as we
may obferve in the hands and feet, where itis
frequently much thickened and becomes per-
fectly callons—It feems to adhere to the cutis
by a number of very minute filaments, but
may eafily be feparated from it by heat or by
maceration in water—Some anatomical writers
have fuppofed that it is formed by a moifture
exhaled from the whole furface of the body,
which gradually hardens when it comes into
contact with the air. They were perhaps in-
duced to adopt this opinion, by obferving the
{peedy regeneration of this part of the body
when it has been by any means deftroyed, it
appear-
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*iappearing to be renewed on all parts of the fur-
face at the fame time, whereas other parts
which have been injured, are found to direct
their growth from their circumference only to-
wards their center —but a demonftrative proof
that the epidermis is not a fluid hardened
by means of the external air, is, that the
feetus in utero is found to have this covering—
Leeuwenhoeck fuppofed its formation to be
owing to the expanfion of the extremities of
the excretory veflels, which are found every
where upon the furface of the true fkin:
Ruyfch attributed its origin to the nervous
papille of the fkin, and Heifter thinks it pro-
bable, that it may be owing both to the papille
and the excretory veflels. The celebrated
Morgagni on the other hand contends *, that
it is nothing more than the furface of the cutis,
hardened and rendered infenfible by the liquor
amnii in utero, and by the preflure of the air;
this is a fubjet however, on which we can
advance nothing with certainty.

TuEcuticleis pierced with an infinite number
of pores, or little holes, which afford a paflage
to the hairs, {weat and infenfible perfpiration,

* Adverfar. Anat. 11. Animadver. z.
and
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Of the Rete Mucofum.

ETWEEN the epidermis and cutis wec
meet with an appearance to which
Malpighi, who firft defcribed it, gave the
name of refe mucofum, fuppofing it to be of a
membranous ftructure, and pierced with an
infinite number of pores; but the fat is, that
it feems to be nothing'morethan a mucousfub-
ftance which may be diffolved by macerating
it in water, while the cuticle and cutis pre-
{ferve their texture.

Tue colour of the body is found to depend
on the colour of this rete mucofum, for in
negroes it is obferved to be perfeétly black,
‘whilft the true kin is of the ordinary cclour.

Tuke blifters which raife the fkin when burnt
or {calded, are probably occafioned by the
rarefaction of this mucus.

I | ofF
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Of the Cutis, or true Skin.

Tue cutis is compofed of fibres clofely com-
pacted together, as we may obferve in leather
which i3 the prepared fkin of animals. Thefe
fibres. form a thick net-work, which every
where admits the filaments of nerves, and
an ipnfinite number of blood-veflels and
lymphatics.

Tur eutis, when the epidermis is taken off,
is found to have throughout its whole furface
innumerable papille, which appear like very
minute granulations, and feem to be calculated
to receive the impreflions of the touch, being
the moft eafily obferved where the fenfe of
feeling is the moft delicate, asin the palms of
the handa and on the fingers. ¥

THESE papille are fuppc:-fed by many anato-
mical writers to be continuations of the pulpy
{ubftance of nerves, whofe coats have termi-
nated-if?\ the cellular texture of the fkin. The
- great fenfibility of thefe papille evidently
proves them to be exceedingly nervous; but
furely the nervous ﬁbnlla: of the fkin are of

them-
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~infelves {carcely equal to the formation ef

thefe papille, and it feems to be more probable
that they are formed like the reft of the cutis.

TuEsE papille being defcribed, the ufes of
the epidermis and the reticulum mucofum will
be more eafily underftood ;—the latter ferving
to keep them conitantly moift, while the for-
mer protects them from the external air, and
modifies their too great fenfibility.

Of the Glands of the Skin.

In different parts of the body we meet
within the {ubftance of the fkin, with certain
appearances, which {eem to be nothing more
than very {mall cylindrical tubes or fimple
follicles, continued from the ends of arteries,
and difcharging a fat and oily humour that
ferves to lubricate and {often the fkin—When
this fluid is colletted and long retained in
thefe follicles, it infpiflates, and by enlarging
the tubes, gives them the {pherical appearance
that has occafioned them to be called glands:
and when the fluid they fecrete has acquired
a certain degree of thicknefs, it approaches to

the colour and confiftence of fuets and from
I2 this
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this appearance they have derived their name
of febaceous glands. They are found in the
areateft number in the axilla, groin, fcrotum,
vagina, and prepuce.

BesipEes thefe {ebaceous glands, we read,
in anatomical books, of others that are de-
{cribed as finall {pherical bodies placed in all
parts of the fkin, in much greater abundance
than thofe juft now mentioned, and named
miliary, from their fuppofed refemblance to
millet-feed. Steno, who firft deforibed thefe
glands, and Malpighi, Ruyfch, Verheyen, Win{-
low, and others, who have adopted his opinions
on this fubje&, fpeak of them as having ex-
cretory duéts, that open on the furface of the’
cuticle, and diftil the fweat and matter of
infenfible perfpiration; and yet, notwithftand-
ing the pofitive manner in which thefe pre-
tended glands have been {fpoken of, we are
now  fufliciently convinced that their exift-
ence is altogether imaginary.

Of the Infenfitle Perfpiration, and Sweat.

T & matter of infenfible per{piration, or in
other words, the {ubtile vapour that is con-
tinually
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tinually exhaling from the furface of the body,
is not fecreted by any particular glandsy but
feems to be derived wholly from the extre=
mities of the-minute arteries that are.every
where difperfed throu gh the fkin. Thefe ex=
haling veflels are eafily demonftrated in the
dead fubject, by throwing water into the ar-
teries ; for then {mall drops exiude from
all parts of the fkin, and raife up the cuticle,
the pores of which are clofed by death ;' and
in the living fubject, a looking-glafs placed
againft the fkin, 1s foon obfcured by the va-
pour. Bidloo fancied he had difcovered ducts
leading: from the cutis to the cuticle, and
* tran{mitting this fluid; but- in this he was
miftaken. ; |

WaEen the perfpiration is by any meafis in-
creafed, and feveral drops that were infen-
{ible when feparate, are united together and
_condenfed by the external air, they form upon
the fkin fmall but vifible drops called fweat *.
This particularly happens after much exercife,
or whatever occafions an increafed determina-

f

*’ Leeuwenhoeck afferts that one c}mp of fiweat is form-_
ed by the conflux of fifteen drops of perfpirable vapour.

g tion
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tion of fluids to the furface of the body; a
greater quantity of perfpirable matter being in
fuch cafes carried through the paflages that
are deflined to convey it off.. It has been dif-
puted indeed, whether the infen{ible perfpira-
tion and {weat are to be confidered as'one and
the fame excretion, differing only in degree,
or whether they are two diftinct excretions
derived from different fources. In fupport of
the latter opinion, it has been alledged, that
the infenfible perfpiration is agreeable to na-
ture, and eflential to health, whereas fweat
may be confidered as a fpecies of difeafe. But
this argument proves nothing, and it feems
probable, that both the infenfible vapor and the
{weat are exhaled in a fimilar manner, _thouu'h
they differ in quantity, and probably in their
‘qualities ; the former being more limpid, and
feemingly lefs impregnated W"ltll falts than the
latter: at any rate we may confider the {kin
‘as an emunétory through which the redun-
-dant water, and {fometimes the other more
{aline parts of the blood are carried off. But
the infenfible perfpiration is net confined to
the {fkin only—a great part of what we are
conftantly throwing off in this way is from
the lungs—The quantity of fluid exhaled from

the



[ 119 ]

the human body by this infenfible perfpiration
is very confiderable—Sanctorius (4) an Italian
phyfician, who indefatigably pafled a great
many years in a feries of ftatical experiments,
demonftrated long ago what has been con-
firmed by later obfervations, that the quantity
of vapour exhaled from the fkin and from the
furface of the lungs,; amounts nearly to 5-8ths
of the aliment we take in. So that if in the
warm climate. of Italy a perfon eats and drinks
‘the quantity of eight pounds in the courfe of a -
day, five pounds nf it will pafs off by infefinble
perfpiration, while three pounds only will be
evacuated by ftool, urin€, faliva, &c.—But in

(£) - The infenfible perfpiration is fometimes difting
g“-“ﬂ'lﬂd by the name of this phyfician,. who was born in
the territories of Venice, and was afterwards a profeflor °
in the univerfity of Padua—after eﬂ:matu_'lg the aliment
he took in, and the fenfible fecretions and difcharges, he
was enabled: to afcertain with great accuracy the weighte
or quantity of infenfible perfpiration by means of a ftati-
cal chair which he contrived for this purpafe: and from
his experiments, which were conduéted with great induf-
try and patience, he was led to determine what kinds of
folid or liguid aliment increafed or diminithed it—from
thefe experiments he formed a fyftem, which he publifhed
at Venice in 1614, in the form of aphorifms, under the
title of “* Ars de Medicina Statica.”

I 4 countries



[ <z ]

countries where the degree of cold is' greater
than in Italy, the quantity of per{pired matter
is lefs; infome of the more northern. climates,
it being found not to equal the difcharge by
nrine—It is likewife obferved to vary accord-
ing to the feafon of the year, and according
to the conftitution, age, fex, difeafes, dict,
exercife, paflions, &c. of different people.

From what has been faid on this fubjedt, it
will be eafily conceived, that this evacuation
cannot be cither much increafed or diminifhed
in quantity without affecting the health.

TuE perfpirable matter and the fweat, are in
fome meafure analogous to the urine, as ap-
pears from their tafte and faline nature (/). And
it is worthy of obfervation, that when cither of.
thefe fecretions is increafed in quantity, the:
other is diminifhed ; fo that they who perfpire-
the leaft, ufually pafs the greateft quantity of
urine, and vice verfa, '

(/) Minute chryftals have been ebferved to-fhoot upon:
the cloaths of men who work: in glafs-houfes.ee—Haller.

Elem. Phyf,

of
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OF the Nails.

Tue nails are of a compadt texture, hard
and tranfparent like horn.. Their orgin
is ftill a fubject of difpute.. Malpighi fup-
pofed them to be formed by a continuation of
the papille of the fkin; Ludwig, on the other
hand, maintained that they were compofed of
the extremities of blood-veflels and nerves;
both thefe opinions are now defervedly re-

jected.

Tuey feem to poflefs many properties in
common with the cuticle; like it they are nei-
ther vafcular nor fenfible,. and when the cu-
ticle is feparated from the true fkin by mace-
ration or other means, the. nails come away
with it.

TueY appear to be compofed of different
layers, of unequal fize, applied one over the
other. Each layer feems to be formed lof lon-
gitudinal fibres.

Ix each nail we may diftinguith three parts,
viz: the root, . the body, or. middle; and the ex-
tremity.
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tremity. The root is a {oft, thin, and white R
{ubftance, terminating.mn the form of a cref-
cent; the epidermis adheres very ftrongly to
this part ; the body of thenail 1s broader, red-
der, and thicker, and the extremity is of ftill
greater firmnefs.

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

TH_EIR__P]'iI’_lEiP_H,II:':lifE is to _@pﬁe;‘ and defend
the ends of the fingers and toes from external

injury.
s B S

ThE h:urs, which from their being general-
ly known, do not {eem to require any defini-
tion, arife from diftiné capfules or bulbs {eat-
ed in the cellular membrane under the
{kin (m). Some of thefe bulbs inclofe {feveral
TSRSy hairs

() Malpighi, and after him the celebrated Ruyfch,
fuppofed the hairs to be continuations of nerves, being of
opinion that they originated from the papille of the
fkin, which they confidered as nervous; and as a corrobo-
rating proof of what.they advanced, they argued the pain
we feel in plucking them.aut; but later anatomifts feem
: g to



[ w23 4

hairs—They may be obferved at the roots of
the hairs which form the beard or whifkers of

e cat.

Tue hairs, like the nails, grow only from
below by a regular propuliion from their root,
where they receive their nourithment— Their
bulbs, when viewed with a microfcope are
found to be of various thapes. In the head
and fcrotum they are roundifh; jn the eye-
brows they are oval ; in the other parts of the
body they are nearly of a cylindrical fhape.
Each bulb feems to confift of two membranes,
between which there is a certain quantity of
moifture. Within the bulb the hair feparates
into three or four fibrille—The bodies of the
hairs, which are the parts without the fkin,
vary in foftnefs and colour according to the
difference of climate, age, or temperament of
body (v).
to have rejefted this dofrine, and confider the hairs as
particular bodies, not arifing from the papillz (for in the

parts where the papille abound moft there are no hairs)
but from bulbs or capfules, which are peculiar to them.
“(¢) The hairs likewife differ from each other, and may
. not be improperly divided into two clafles; one of which
may include the hair of the head, chin, pubes, and axille;
and the other, the fofter hairs, which are to be obferved

almoft every where on the furface of the body.
THEIR
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Tueir general ufe in' the body does not
feem to be abfolutely determined, but hairs in
particular parts, ason the eye-brows and eye-
lids, aredeftined for particular ufes; which will
be mentioned when thofe parts are defcribed.

*Of the cellular Membiane and Fat.

Tae' cellular membrane is found to inveft
the ‘moft minute fibres we are able to trace ;
fo that' by modem pliyfiologifts; it is very pro-
perly’ confidered as the univerfal comnecting
medium of every part of the body.

- I't.is compefed of an infinite number of mi-
pute cells united together, and communicat-
ifig with each other. The two difeafes; peculiar
to this membrane, are proofs of fuch a com-
munication ; for in the emphyfema all its cells
are filled with air, and in the anafarca they
are univerfally diftended -with water. Befides
thefe proofs of communication from difeafe,
a’ familiar inflance’ of it’ may be obferved
. amongft butchers, who ufually punéture this
membrane, and by inflating it with air, add
to thie good appearance of their meat.

THE
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Tuk cells of this membrane ferve as refer-
voirs to the oily part of the blood or fat, which
feems to be depofited in them, either by tran-
{udation through the coats of the arteries that
ramify through thefe cells, or by particular
veflels, continued from the end of arteries.
Thefe cells are not of a glandular ftructure, as
Malpighi and others after him have fuppofed.
The fat is abforbed and carried back into the
fyftem by the lymphatics. The great wafte
of it in many difeafes, particularly in the con-
fumption, is a fufficient proof that fuch an ab-
forption takes place.

Tue fulnefs and fize of the body, are in a
great meafure proportioned to the quantity
of fat contained in the cells of this membrane.

In the living body it feems to be a fluid oil,
which concretes after death. In gramini-
vorous aniumals, it is found to be of a firmer
confiftence than in man.

Tae fat is not confined to the fkin alone,
being met with every where in the interftices
of mufcles, in the omentum, about the kid-
nies, at the bafis of the heart, in the orbits, &c.

THE
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G EL B uPisslLl

Of the MUuscLEs.

HE mufcles are the organs of motion.
The parts that are ufually included under
thisname confift of diftinét portions of flefh, fuf-
ceptible of contraétion and relaxation; the mo-
tions of which ina natural and healthy ftate,
are fubject to the will, and for this reafon they -
- are called voluntary mufcles. But befides thefe,
there are other parts of the body that owe their
power of contraction to their mufcular fibres ;
thus the heart is of 2 mufcular texture, form-
ing what is called a hollow mufcle; and the
urinary bladder, ftomach, inteftines, &c. are
enabled to aft upon their contents, merely
becaufe they are provided with mufcular fi-
bres. Thefe are called :nvoluntary muicles, be-
caufe their motions are not dependent on the
will. The mufcles of refpiration, being in
fome meafure influenced by the wﬂl are faid

~ to have a mixed motion.

Tue
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True names by which the voluntary muf- -
cles are diftinguithed, are founded on their fize,
figure, fituation, ufe, or the arrangement of
their fibres, or their origin and infertion. But
befides thefe particular diftinctions, there are
certain general ones that require to be noticed.
Thus, if the fibres of a muicle are placed pa-
rall¢l toeachother in a ftraight direction, they
form what is ftiled a re@ilinear muicle ; if the
fibres crofs and interfect each other, they con-
ftitute a compound muicle ; a radiated one, if
the fibres are difpofed in the manner of rays;
or a penniform muicle, if, like the plumeof a
pen, they are placed obliguely with refpect to -
the tendon.

MuscLEs that act m oppofition to eachwother,
are called antagonifie ; thus every extenfor or
mufcle has a flexor for its antagonift, and vice
verfa. Mufcles that concur in the fame ac-
tion are dtiled wongeneres.

Tue muicles being attached to the bones,
the latter may be confidered as levers that
are moved in different dire@ions by the con-
traction of thofe organs.

TuAT
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TaaT end of a mufcle which adheres to the
moft fixed part is ufually called the origin,
and that which adheres to the more moveable
part the infertion of the mufcle.

In every mufcle we may diftinguifh two
kinds of fibres ; the one, {oft, of a red colour,
{enfible, and irritable, called flefhy fibres ; the
other of a firmer texture, of a white gliften-
ing colour, infenfible, without irritability or
the power of contracting, and named tendi-
nous fibres. They are occafionally intermixed,
but the flethy fibres generally prevail in the
belly or middle part of a muicle, and the ten-
dinous ones in the extremities. If thefe ten-
dinous fibres are formed into a round {lender
chord, they form what is called the tendon of
the muicle; on the other hand, if they are
{pread into a broad flat furface, the extremity
of the mulfcle is ftiled aponeurofis.

Tue tendons of many mulicles, efpecially
when they are long and expofed to pref-
fure or frition in the grooves formed for them
in the bones, are furrounded by a tendinous
' fheath or fafiia, in which we fometimes find

a {mall mucous fac or durfa mucofa, which ob-
K viates
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viates any inconvenience from friction. Some-
times we find whole mufcles, and even feveral
mufcles covered by a fafcia of the fame kind,
that affords origin to many of their fibres, dip-
ping down between them, adhering to the
ridges of bomes, and .thus preventing them
from {welling too much when in action. The
moit remarkable inftance of fuch a covering
is the fafiia lata of the thigh.

Eacu mulfcle is inclofed by a thin covering
of cellular membrane, which has been fome-
times improperly confidered as peculiar to the
mufcles, and defcribed under the name of pro-
pria membrana mufculgfa. "This cellular covering
dips down into the fubftance of the mulfcle,
connecting and furrounding the moft minute
fibres we are able to demonftrate, and afford-
ing a {fupport to their veflels and nerves. -

LeeuvweNnOECK fancied he had difcovered,
by means of his microfcope, the ultimate divi-
fion of a mufcle, and that he could point out -
the fimple fibre, which appeared to him to be
an hundred times lefs than a hair ; but he was
afterwards convinced how much he was mif-.
taken on this fubjec, and candidly acknow- -

ledged,
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ledged, that what he had-taken for a fimple
fibre, was 1n fact a bundle of fibres.

I is eafy to obferve feveral of thefe fafciculi
or bundles, in a piece of beef, in which, from
the coarfenefs of its texture, they are very
evident.

Tue red colour which fo particularly dif-

tinguifhes the mufcular or flefhy parts of ani-
mals, is owing to an infinite number of blood-

veflels that are difperfed through their fub-

ftance. When we macerate the fibres of a
mufcle in water, it becomes of 4 white colour
like all other parts of thebody divefted of their
blood. The blood-veflels are accompanied by
nerves, and they are both diftributed in fuch
abundance to thefe parts, that in endeavouring
to trace the courfe of the blood-veflelsina muf-
cle, it would appear to be formed altogether
by their ramifications; and in an attempt to fol-
low the branches of its nerves, they would bc

found to be in equal proportion.

~ Ir a mufcle 1s pricked or irritated, it im-
mediately contracts. This is called its irritable

principle, and this untablhty is to be confi-
I dered
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‘dered as the charaéeriftic of mufcular fibres,
and may ferve to prove their exiftence in parts
that are too minute to be examined by the eye.
This power, which difpofes the mufcles to
contra¢t when ftimulated, independent of the
will, is fuppofed to be inherent in them, and
1s therefore named wvis infita. This property is
not to be confounded with elafticity, which
the membranes and other parts of the body
poflefs in a greater or lefs degree in common
with the mufcles ; nor with fenfibility, for the
heart, thoughthe moft irritable, feems to be the
leaft fenfible of any of the mufcular parts of
the body. | |

L]

ArTER a mufcular fibre has contraéted it
{oon returns to a ftate of relaxation, till it is
excited afrefh, and then it contracts and re-
laxes again. We may likewife produce {uch a
- contraction, by irritating the nerve leading to
:vf.muﬁ:le, although the nerve itfelf is not af-
fefted.

‘T'urs principle is found to be greater in fmall
than in large, and in young than in old ani-
mals.

Iw
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I the voluntary muicles thefe effects of con-
traction and relaxation of the flefhy fibres are
produced in obedience to the will, by what
may be called the vis nervgfa, a property that
is not to be confounded with the vis mnfita
juft now fpoken of. The vis nervgfa, or ope-
ration of the mind, if we may {o call it, by
which a mufcle is brought into contraction,
is not inherent in the mufcle like the vis in- -
Jita, neither is it perpetual, like this latter pro-
- perty.  After Iﬂng continued or violent ex-
ercife, for example, the voluntary mufeles be-
come painful, and at Iength incapable of fars
ther action; whereas the heart and other invo-’
lunfary mufcles, the motions of which depend
fnlely on the vis infita, continue through life
in a conftant ftate of a&mn, Wlthout any 111-
convenience, or wafte of this inherent prin-

mple

- Tae adtion of the vis nervofa on the vo-
luntary mufcles, conftitutes what is called muf-
cular motion, a fubject that has given rife to
a variety of hypothefes, many of them inge-
nious, but none of them fatisfactory.

BoreLLt and fome others have undertaken
to explain the caufe of contraction, by fup-
K3 pofing



| [ 134 ]

pofing that every mufcular fibre forms as it
were a chain of wery minute bladders; while
the nerves which are difiributed through the
muicle, bring with them a {fupply of animal
fpirits, which at our will fill thefe bladders,
and 'by increafing their diameter in width,
fhorten them, and of courfe the whole fibre.

- BGI(EI;LII fuppofes thefe bladders to be.of a
rthomboidal fhape; Bernouilli on the other
hand contends that they are oval. Our coun-
tryman, Cowper, fancied he had filled them
with mercury ; the caufe of this miftake was
probably owing to the mercury’s infinuating
itfelf into fome of the lymphatic veflels (a).

- Wt know that the mufcular fibre is fhort-
ened, and that the muicle itfelf fwells when
in action, but how thefe phznomna are pro-~
~duced, we are unable to determine. We like-
wife know that the nerves are eflential to muf-

- (@) Mr., Elliott, an ingenious phyfiologift, has lately un-
dertaken to account for the phznomena of mufcular mo-
tion on principles very different from thofe jult now men-
tioned. He fuppofes that a dephlogifticated ftate of the
blood is requifite for mufcular action, and that a commu-

nication of phlogifton to the blood is a neceflary effect of
fuch adtion.

cular
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cular motion, for upon dividing or making a
ligature round the nerve leading to a muicle,
the latter becomes incapable of motion. A
ligature made on the artery of a muicle pro-
duces a fimilar effet, a proof this, that a
regular fupply of blood is alfo equally necef-
fary to muicular motion. The caufe of palfy
is ufually not to be fought for in the mufcle
affected, but in the nerve leading to that muf-
cle, or in that part of the brain or {pinal-mar-
row from which the nerve derives its origin.

Of the particular Mufcles.

It would be inconfiftent with the plan of
an elementary work like this, to enter mtoa
minute defcription of all the mufcles. I fhall
therefore content myfelf with aflifting the me-
mory of the ftudent by the following table,
in which he will find the name, origin, infer-
tion, and principal ufe of each mufcle defcrib-
ed in few words, and occafionally its etymo-
logy when it is of Greek derivation or difli-
cult to be underftood. Latin names that apply
to the thape, direction, fituation, origin, in-
{ertion, fize, or ufe of the {feveral mufcles, feem
to require no explanation,

K 4 ATABLE
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CiF-A PuslV,
Of the Abdomen, or Lower Belly.

HE abdomen, or lower belly, extends
from the lower extremity of the fternum,
or the hollow, ufually called the pit of the
ftomach, and more properly ferobiculus cordis,
to the lower partof the trunk.

IT is diftinguifhed into three divifions call-
ed regions 5 of thefe the upper one, whichis °
called the epigaftric region, begins immediately
under the fternum, and extends to within two |
fingers breadth of the navel, where the middle
or umbilical region begins, and reaches to the
fame diftance below the. navel. The third
which is called the Aypogaftric, includes the reft
of the abdomen, as far as the os pubis.

Facu of thefe regions is {ubdivided into
three others; two of which compofe the fides,

and the other the middle part of each region.

‘ THE
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Tue middle part of the upper region is call-
ed epigaftrium, and its two fides hypochon-
dria. The middle part of the next region is
the umbilical region, properly fo called, and
1ts two fides are the flanks, or iliac regions.
Laftly, the middle part of the lower regien.
Tetains the mame of hypogaftrium, and its
fides are called inguina or groins. The back
part of the abdomen bears the name of lum-
bar region.

Tuesg are the divifions of the lower belly,
which areneceffary tobe held in remembrance,
as they frequently occur in furgical and ana-
- tomical writing. We will now proceed to
examine the contents of the abdomen ; and
after having pointed out the names and ar-
rangement of the feveral vifcera contained in
it, defcribe each of them feparately.

ArTer havimg removed the fkin, adipofe
membrane, and abdominal mufcles, we dif-
cover the peritonzum or membrane ‘that en-
velops all the vifcera of the lower belly. This
being opened, the‘firft part that prefents it-
{elf is the omentum or cawl, floating on the
furface of the ‘inteftines, which are likewife

Q feen
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feen every where loofe and moift, and making
a great number of circumvolutions through
- the whole cavity of the abdomen. The fto-
mach 1s placed in the epigaftrium, and under
the ftomach is the pancreas. The liver fills
the right hypochondrium, and the {pleen is
* fituated in theleft. The kidneys are feen about
the middle of the Inmbar region, and the uri-
nary bladder and parts of generation are {eat-
ed in the lower divifion of the belly.

SEEICATA IO N L
Of the Peritonceun.

HE peritonzum is a {ftrong, fimple mem-

brane, by which all the vifcera of the
abdomen are furrounded, and in fome meafure
fupported. Many anatomical writers, parti-
cularly Winflow, have defcribed it as being
compofed of two diftin@t membranous lami-
nx; but their defcription feems to be erro-
neous, What perhaps appeared to be a fe-
cond lamina, being found to be fimply a cel-
lular coat, which fends off productions to the

blood-veflels pafling out of the abdominal ca-
vity.

s
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vity. The aorta and vena cava likewife de-
rive a covering from the fame membrane,
which feems to be a part of the cellular mem-
brane we have already defcribed. |

Tue peritonzum, by ‘its produéions and
reduplications, envelops the greateft part of
the abdominal vifcera.. It is foft, and capable
of confiderable extenfion; and is kept fmooth
and moilt by a vapour, which is conftantly
exhaling from its inner furface, and is return-
ed again into the circulation by the abforbents.

Tais moifture not only contributes to the
{oftnefs of the peritonzum, but preveﬁts the
attrition, and other ill effeéts which would
otherwife probably be occafioned, by the mo-
tion of the vifcera upon each other. -

WaeN this fluid is fupplied in too great a
quantity, or the abforbents become incapable
of carrying it off, it aogumulates, and confti-
tutes an afcites or dropfy of the belly; and
when by any means the exhalation is difconti- -
nued, the peritonzum thickens, becomes dif-
eafed, and the vifcera are {fometimes found ad-
hering tq each other. |

02 THE
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Tue peritonzum is not a very vafcular
membrane. In a found ftate it feems to be
endued with little or no feeling, and the nerves
that pafs through it appear to belunfr to the
abdominal mufcles.

SEPCE T PONL T
Of the Omentum. .

HE omentum, epiploon, or cawl, is a

double membrane, produced from the
peritonzeum. It is interlarded with fat, and
adheres to the ftomach, fpleen, duodenum,
and colon, from thence hanging down loofe
and floating on the furface of the inteftines.
Its fize is different in different {fubjects. In
fome it defcends as low as the pelvis, and
it is commonly longer at the left-fide than

the right.

- THis part, the fituation of which we have
jufl now defcribed, was the only one known
to the ancients under the name of eprploon, but
at prefent we diftinguith three omenta, viz.

omentum magnum colico gaftricum, omentum parvum
hepatics
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Bepatico gaftricum, and omentum colicum. They
-all agree in being formed of two very delicate
laminz, feparated by a thin layer of cellular
membrane.

Tae omentum magnum colico gaftricum,
of which we have already {poken, derives its
arteries from the {plenic and hepatic. Its veins
terminate 1n the vena portz. Its nerves, which
are very few, come from the fplenic and
hepatic plexus,

I

Tae omentum parvum hepatico gaftricum,
abounds lefs with fat than the great epiploon.
It begins at the upper-part of the duodenum,
exténds along the leiler curvature of. the fto-
mach as far as the cefophagus, and terminates,
about the neck of the gall-bladder, and be-
hind the left ligament of the liver, {o that it
covers the lefler lobe ; near the beginning of
which we may obferve a {fmall opening, firft
defcribed by Winflow, through which the
whole pouch may eafily be diftended with
air (x). The veflels of the omentum parvum

- (#) This membranous bag, though exceedingly thin and
tran{parent, is found capable of fupporting mercury,
thrown into it by the fame channel. '

03 are
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- are derived chiefly from thecoronary ftomachic
arteries and veins.

Tre omentum colicum begins at the fore-
part of the ceecum and right-fide of the co-
lon. It appears as a hollow, conical appen-
dage to thefe inteftines, and ufually terminates
at the back of the omentum magnum. It
{feems to be nothing more than a membranous
coat of the ccecum and colon, affluming a co-
nical thape when diftended with air,

Tuer ules of the omentum are not yet fa-
tisfatorily determined. Perhaps by its {oft-
nefs and loofenefs it may ferve to prevent thofe
adhefions of the abdeminal vifcera, which
have been found to take place when the fat
of the omentum has been much wafted. Some
authors have fuppofed, that it aflifts in the
preparation of bile; but this idea is founded
merely on conjecture.

SEC TION
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Of the Stomach.

HE ftomach is a2 membranous and mu{f-

cular bag, in thape not unlike a bagpipe,
lying acrofs the upper-part of the abdomen,
and inclining rather more to the left than the
right-fide.

It has two orifices, one of which receives
the end of the cefophagus, and is called the
cardia, and {fometimes the left and -up'per ori-
fice of the ftomach; though its fituation is not
much higher than the other, which is ftiled the
right and inferior orifice, and more commonly
the pylorus ; both thefe openings are more -
elevated than the body of the ftomach.

Tur aliment pafles down the cefophagus
into the {tomach through the cardia, and after
having undergone the neceffary digeftion,
pafles out at the pylorus where the inteftinal
canal commences.

TrE ftomach is compofed of four tunics or
coats, which arc {o intimately conneéted toge-
O 4 ther,’
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ther, that it requires no little dexterity in the
anatomift to demonfirate them. The exterior
one i1s membranous, being derived from the
peritonzum.—The {fecond is a mufcular tunic,
compofed of flethy fibres which are in the
greateft number about the two orifices.—The
third is called the nervous coat, and within
this 1s the villous, or velvet-like coat which
compofes the infide of the ftomach.

THE two laft coats being more extenfive
than the two firft, form the folds, which are
obferved every where in the cavity of this
vifcus, and more particularly about the pylo-
rus; where they feem to impede the too hafty
exclufion of the aliment, making a confider-
able plait, called valvula pylori,

THE inner coat is conftantly moiftened by
a mucus, which approaches to the nature of
the faliva, and.is called the gaftric juice; this
liquor is fuppofed to be fecreted by certain
minute glands (y) feated.in the nervous tunic,

() Heifter fpeaking of thefe glands very properly fays,
““ 1n porcis facile, in bomine raro obfervantur;’’ for although
many anatomical writers have defcribed their appearance
and figure, yet they do not feem to have been hitherto fa.
sisfactorily demonfirated in the human fltomach.

whofe
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wholfe excretory ducts open on the furface of
the villous. coat.

TrE arteries of the ftomach called the gaf-

' tric arteries, ave principally derived from the

czliac ; fome. of its veins’pafs to the fple-

" nic, and others to the vena portx; and its

nerves are chiefly from the eighth pair or par
vagum.

THE account given of the tunics of the fto-
- mach, may be applicd to the whole alimentary
canal, for both the cefophagus and inteftines
are like this vifcus, compofed of four coats.

ment and the ufes of the ftomach, it will be
neceflary to fpeak of other parts which affift
in the procefs of digeftion,

SEC L 1LO.-N- "IV,
. Of the Oefophagus.

§ ‘HE cefophagus or gullet, 1s 2 membra- -
nous and mufcular canal, extending from

the bottom of the mouth to the upper orifice
of
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of the ftomach—Its upper part where the ali-
ment is received, is fhaped fomewhat like a
funnel, and is called the pharynx.

From hence it runs down clofe to the bo-
dies of the vertebrz as far as the diaphragm,
in which thereis an opening through which it
pafles, and then terminates in the ftomach
about the eleventh or twelfth vertebra of the
back.

" THE cefophagus is plentifully fupplied with
arteries from the external carotid, bronchial,
and fuperior intercoftal arteries; itsveinsempty
themfelves into the vena azygos, internal ju-
gular, and mammary veins, &c, '

ITs nerves are derived chiefly from the”
eighth pair.

WE likewife meet with a mucus in the cefo-
phagus, which every where lubricates its in-
ner furface, and tends to affift in deglutition.—
This mucus feems to be fecreted by very mi-
nute glands, like the mucus in other parts
of the alimentary canal.

SECTION
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o2 BN BT R el TR o bR T
Of the Inteftines.

HE inteftines form a canal, which is ufu-

ally fix times longer than the bady to
which it belongs. This canal extends from
the pylorus, or inferior orifice of the ftomach
to the anus.

IT will be eafily underftoed, that 'a part of
fuch great length, muft neceflarily make many
circumvolutions, to be confined with fo many
othervifcera within the cavity of thelowerbelly.

ArTacucH the inteftines are in fadt, as we
have obferved, only one long and extenfive
canal, yet different parts have been diftinguifh~
ed by different names.

‘Tne inteftines are firft diftinguithed into
two parts, one of which begins at the fto-
mach, and is called the thin or fmall in-
teftines, from the fmall fize of the canal,
when compared with the other part, which
ps called the large inteftines, and includes

the
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the Iower portion of the canal down to thc
anus.

Eacn of thefe parts has its fubdivifions.—
The fmall inteftines being diftinguithed into
duodenum, jejunum and ileam, and the larger
portion into ceecum, colon and rectum.

" Fur fmall inteftines fill the middle and fore-
parts of the belly, while the large inteftines
fill the {ides and both the: upper and luwer
parts of the cavity.

THE duodenum, which is the firft of the ,
{mall inteflines, is fo called, becaufeit is about |
twelve inches long.—It begins at the pylorus
and terminates in the jejunwm, which is a part
of the canal obferved to be ufually more empty
than the other inteftines.—This appearance
gives it its name, and likewife ferves to point
out where 1t begins.

THE next divifion is the i/ewn, which of it-
{elf exceeds the united length of the duodenum,
and jejunum, and has received its name from.
its numerous circumvolutions. The large
circums
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circumvolution of the ileum, covers the firft
~ of the large inteftines called ‘the cecum (2),

~ which feems properly to belong to the colon,
being a kind of pouch of about four fin gers in
width, and nearly of the famelength, having
cxteriorly a little appendix, called appendix
- cecr.

Tue ccecum is placed in the cavity of the
os ilium on the right-fide, and terminates in
the colon, which 1s the largeft of all the in-
teftines.

Tars inteftine afcends by the right kidney
~ to whichiit is attached, pafles under the hollow

- part of the liver, and the bottom of the fto-
mach to the {pleen, to which it is likewife fe-
cured, as it is alfo to theleft kidney; and from
thence pafles down towards the os facrum,
where, from its ﬁrﬁight courfe, the canal be-
gins to take the name of redum.

() Anatomiits have differed with refpe& to this divi-
fion of the inteftines.—The nirethod here followed is now
generally adopted; but there 'are authors who allow the
* name of ceecum only to the little appendix, which has

likewife been called the vermiform ‘appendix, from its re-
femblance to a worm in fize and length,

THERE
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Tuere are threeligamentous bands extend-
ing through the whole length of the colon,
which by being fhorter than its two inner

coats, {erve to increafe the plaits on the inner

furface of this gut.

THE anus, which terminates the inteftinum
rectum, is furnithed with three mufcles ; one
of thefe is compofed of circular fibres, and
from its ufe in thutting the paflage of the anus,
is called fphincter amni.

TuE other two are the fevatores ani, {o call-
ed, becaufe they elevate the anus after dejec-
tion. When thefe by palfy or any other dif-
eafe lofe the,power of contracting, the anus
prolapfes; and when the fphincer is affeted
by fimilar caufes, the feces are voided invo-
luntarily.

‘It has been already obferved, that the infef-
tinal canal is compofed of four tunics; but it
remains to be remarked, that here as in the
ftomach, the two inner tunics being more ex-
tenfive than the other two, form the plaits
which are to be feen in the inner {urface of
‘the inteftines, and are called valvule conniventes.

SOME

L
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SomE authors have confidered thefe plaits as
tending to retard the motion of the feces,
order to afford more time for the feparation
of the chyle; but there are others who attri-
bute to them a different ufe: they contend,
that thefe valves by being naturally inclined
downwards, cannot impede the defcent of the
feces, but that they are intended to prevent
their return upwards.

THEY are probably deftined for both thefe
ufes ; for although thefe folds incline to their
lower {ide, yet the inequalities they occafion in
the canal are fufficient to retard in fome mea-
fure the progreflive motion of the fxces, and
to afford a greater furface for the abforption
of chyle, and their natural pofition feems to
oppole itfelf to the return of the aliment,

Besipes thefe valvule convenientes, there is
one more confiderable than the reft, called the
valve of the colon; which is found at that part
of the canal, where the inteftinum ileum is
joined to the colon. This valve permits the
alimentary pulp to pafs downwards, but ferves
to prevent its return upwards; and itis by

this
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this valve, that glyfters are prevented from
pafling into the {mall inteftines (a).

Or the little vermiform appendix of the cee-
cum, it will be fufficient to fay that its ufes
have never yet been afcertained.—In birds we
meet with two of thefe appendices.

T u £ inteftines are lubricated by a conftant
fupply of mucus, which is probably fecreted
by very minute follicles (). This mucus pro-
motes the defcent of the alimentary pulp, and

(a) This is not invariably the cafe, for the contents of
a glyfter have been found not only to reach the fmall
inteﬂines, but to be voided at the mouth. Such inftances
- huwever are not COMmOon,.

(4) Some writers have dl&mgmﬂmd thefe glands into

miliary, lenticular, &c.—Brunner and Peyer were the firft
anatomifts who defcribed the glands of the inteftines, and
their defcriptions were chiefly taken from animals, thefe
sglandular appearances not feeming to have been hitherto
~ fatisfaorily pointed out in the human fubject. —It is now
pretty. generally believed, that the mucus which every
where lubricates the alimentary canal, is exhaled from
‘the minute ends of arteries; and that thefe extremities
firft open into a hollow veficle, ‘from whence the depofited
juice of feveral branches flows out throngh one common
orifices -
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in fome meafure defends the inner funface of
the inteftines, from the irritation to which it
would, perhaps, otherwife be continually ex-
pofed from the aliment, and which, when in a
certain degree, excites a painful diforder call-
ed colic, a name given to the difeafe, becaufe
its moft ufual feat is in the inteftinum colon.

TrE inteftines are likewife frequently dif-
tended with air, and this diftenfion fometimes
occafions pain, and conftitutes the flatulent
colic.

Tue arteries of the inteftines are continua-
- tions of the mefenteric arteries, which are de-
. rived in two confiderable branches from the
aorta.—The redundant blood is carried back
into the vena portarum.

In the reétum the veins aré called hzmor-
rhoidal, and are there diftinguifhed into inter-
nal and external : the firft are branches of the
inferior mefenteric vein, but the latter pafs
into other veins. Sometimes thefe veins are
diftended with blood from obftructions, from
weaknefs of their coats, or from other caufes,

- and what we call the hemorrhoids takes place.
P | In
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-In this difeafe they are fometimes ruptured,
and the difcharge of blood whlch confequently
follows, has probably occafioned them to be
called hemorrhoidal veins.

Tue nerves of the inteftines are derived from
the eighth pair.

S'E € T O N NI
Of the Mefentery.

H E name of the mefentery implies its
fituation amidft the inteftines. It isin
fact a part of the peritonzum, being a redu-
plication (¢) of that membrane from each fide

() He who only reads of the reduplication of mem- =

branes, will perhaps not eaflily underftand how the peri-

tonzum and pleura are refleCted over the vifcera in their-

feveral cavities ; for one of thefe ferves the fame purpofes
in the thorax, that the otherdoesin the abdomen.—This
difpofition, for the difcovery of which we are indebted to

modern anatomiils, conftitutes a curious partof anatomical =

knowledge: but the ftudent, 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 perfe&tly anfwer

the prefent purpofe, if he confiders the mefentery as a

membrane attached by one of its fides to the lumbar ver-

tebrz, and by the other to the inteftines.

of
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Df the lumbar vertebrz to which it is firmly
attached, {o that it is formed of two laminz,
connected to each other by cellular membrane.

Tue inteftines in their different circumvo-
lutions form a great number of arches, and
the mefentery accompanies them through all
thefe turns ; but by being attached only to the
hollow part of each arch, it is found to have
only a third of the extent of the inteftines.

TraT part of this membrane which accom-
panies the fmall inteftines is the mefentery, pro-
perly fo called ; but thofe parts of it which are
* attached to the colon and retum are diftinguifha
ed by the names of mefi-colon and mefo-rectum.

TuerE are many conglobate glands difper{-
~ed through this double membrane, through
which the lateals and lymphatics pafs in their
~ way to the thoracic dué&t.—The blood-veflels
of the mefentery were defcribed in fpeakmg
of the inteftines.

Tx1s membrane, by its attachment to the
vertebra, {erves to keep the inteftines in their

' _natural {ituation.—Theidea ufually formed of
P2 the
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the colic called miferere, is perfectly erroneous ;

it being impoffible that the inteftines can be

twifted, as many fuppofe they are, in that -
difeafe, their attachment to the mefentery effec-
tually preventing fuch an accident—but a dif-
arrangement fometimes takes place in the in-
teftinal canal itfelf, which is produéive of dif-
agreeable and {fometimes fatal confequences.—
This is by an introfufpection of the inteftine,
an idea of which may be eafily formed, by

taking the finger of a glove, and involving one
part of it within the other.

Ir inflammation takes place, the ftricture in
this cafe is increafed, and the periftaltic motion
of the inteftines (by which is meant the pro-
greflive motion of the feces downwards) is
inverted, and what is called the iliac paflion
takes place. The fame effects may be occa-
fioned by a defcent of the inteftine, or of the ©
omentum either with it or by itfelf, and thus
conftituting what 1s called an bernia or rupture,
a term by which in general 1s meant the fall-
ing down or protrufion of any part of the in-
teftine, or omentum, which ought naturally
to be contained within the cavity of the belly.

To
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To convey an idea of the manner in which
fuch a defcent takes place, it will be neceflary
to obferve, that the lower edge of the tendon
of the mufeculus obliquus externus, is firetched
- from the fore-part of the os i1lium or haunch-
bone of the os pubis, and conftitutes what is
called Poupart’s, or Fallspius’s ligament, forming
an opening, through which pafs the great
crural artery and vein.—Near the os pubis the
fame tendinous fibres are {eparated from each
other, and form an opening on each fide, called
the abdominal ring, through which the fper-
matic vellels pafs in men, and the ligamenta
utert in women.—In confequence of violent
efforts, or perhaps of natural caufes, the intef-
tines are found fometimes to pafs-through thefe
openings; but the peritonzum which inclofes
them when in their natural cavity, ftill conti-
nues to {furround them even in their defcent.
This membrane does not become torn or lace-
rated by the violence, as might be eafily ima-
gined; but its dilatability enables it to pafs out
with the vifcus, which it inclofes as it were
in a bag, and thus forms what is called the
bernial fac.

P 3 Ir-
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~Ir the hernia be under Poupart’s ligament, it
is called femoral; if in the groin inguinal 3 (d)
and ferotal if in the ferotum.—Different names
are likewife given to the hernia as the contents
of the Jfuc differ, whether of omentum only or
inteftine, or both—but thefe definitions more
properly belong to the province of furgery.

8 EAOEEQ N AV
Of the Pancreas,

HE pancreas is a conglomerate gland,

placed behind the bottom of the flo-
mach, towards the firft vertebra of the loins;
fhaped like a dog’s tongue, with its point
ftretched out towards the {pleen, and its other
end extending towards the duodenum. It is
about eight fingers breadth in length, two or
three in w1clth, and one in thicknefs.

Turs vifcus, which is of a yellowifh colour,
fomewhat inclined to red, is covered with a

{d) The hernia congenita will be confidered with the
male organs of generation, with which it is intimately
connedted,

membrane
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membrane which it derives from the perito-
nxum. Its arteries, which are rather nume-
rous than large, are derived chiefly from the
fplenic and hepatic, and its veins pafs into the
veins of the fame name.—Its nerves are deriv-
ed from the intercoftal.

TsE many little glands of which it has been
obferved the pancreas is compofed, all ferve
to fecrete a liquor called the pancreatic juice,
which in its colour, confiftence, and other
properties, does not feem to differ from the
faliva. Fach of thefe glands fends out a little
‘excretory duét, which uniting with others,
‘Thelp to form larger dus, and all thefe at laft,
terminate in one common excretory dud,
(firft difcovered by Virtfungus in 1642,) which
runs through the middle of the gland, and is
now ufually called ductus pancreaticus Virtfungt,
This canal opens into the inteftinum duode-
num, {ometimes by the fame orifice with the ,
biliary dué, and fometimes by a diftiné open-
ing—the liquor it difcharges being of a mild
and infipid nature, ferves to dilute the ali-
mentary pulp, and to incorporate it more €afi-
ly with the bile. .

P s SECTION
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St C AT 1o O N NI
Of the Liver,

HE liverisavifcus of confiderable fize,
K and u\f-?a reddith colour ; convex {uperi-
orly and anteriorly where it is placed under the
ribs and diaphragm, and of an unequal furface
pofteriorly. It is chiefly fituated in the right
hypochondrium, and under the falfe ribs ; but
it likewife extends into the epigaftric region,
where it borders upon the ftomach. It is co-
vered by a production of the peritonzum,
which ferves to attach it by three of its redu-
plications to the falfe ribs.—Thefe reduplica-
tions are called /igaments, though very different
in their texture from what are called by the
fame name in other parts of the body. The
umbilical cord too, which in the feetus is per-
vious, gradually becomes a fimple ligament
after birth, and by pafiing to the liver, ferves
likewife to fecure it in its fituation,

AT the pofterior part of this organ where the
umbilical veflels enter, itis found divided into
two

e
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two lobes—of thefe the largeft is placed in the
right hypocondrium ; the other, which covers
part of the ftomach, is called the little lobe.
All the veflels which go to the liver pafs in at
the fiflure we have mentioned, and the pro-
dudtion of the peritonzum, which invefts the
liver, accompanies them in their paflage, and
furrounds them like a glove.—The credit of
this difcovery is due to an Englith anatomift, in
~ honour of whom this membranous production
is now univerfally known by the name of
Gliffor’s capfula. - |

Tue liver was confidered by the ancients, as
an organ deftined to prepare and perfect the
blood ; but later difcoveries have proved that
this opinion was wrong, and that the liver is
a glandular fubftance formed for the fecretion
of the bile.

Tue blood is conveyed to the liver by the
hepatic artery and the vena portz. Thisiscon-
trary to the mode of circulation in other parts,
where veins only ferve to carry off the redun-
dant blood ; but in this vifcus the hepatic arte-
ry, which 1s derived from the czliac, is whol-
ly deftined for its nourifhment ; and the vena

‘ peorte,
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porta, which is formed by the union of the
veins from all the principal abdominal vifeera,
only furnifhes the blood from which the bile
1s to be feparated: fo that thefe two feries of
veflels ferve very diftinét purpefes. The vena
portz, as it is ramified through the liver, per-
forms the office both of an artery and a vein ;
for it not only carries blood to the liver, but
after having depofited the bile, brings back not
onlyits own redundant blood, but likewife that
of the hepatic artery into the vena cava.

TuE nerves of the liver are branches of the
intercoftal and par vagum.—The bile, after be-
ing feparated from the mafs of blood, in a man-
ner of which mention will be made in ano-
ther place, is conveyed out of this organ by
very, minute excretory dudts, called porz bilza-
rii 3 thefe uniting together like the excretory
dués in the pancreas, gradually form larger .
ones, which at length terminate in a confider-

able channel called ductus bepaticus.

SECTION
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SECTION IX.
Of the Gall-bladder.

HE gall-badder is a little membranous -

. bag, thaped like a pear, and attached ta
the pofterior and almoit inferior part of the
great lobe of the liver.

It has two tunics; of which the exterior
one is a production of the peritonzum.—The
interior, or villous coat,isfupplied witha mucus
that defends it from the acrimony of the bile.
Thefe two coverings are intimately connected
by means of cellular membrane, which from
its firm, gliftening appearance, has generally
been fpoken of as a mufcular tunic,

Tue gall-bladder is fupplied with blood-
veflels from the hepatic arteries; thefe branches
are called the cyffic arteries, and the cyftic veins
carry back the blood.

ITs nerves are derived from the fame origin

as thofe of the liver,
THE
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Tue neck of the gall-bladder is continued
in the form of a canal called duus cyfticus,
which {foon unites with the duus hepaticus we
defcribed as the excretory du& of the liver,
and forming one common canal, takes the
name of dullus choledochus communis, through
which both the cy‘[’(‘ic and hepatic bile are dif~
charged into the duodenum  this canal opens
into the inteftine 1in an oblique direction, firft
pafling through the exterior tunic, and then
piercing the other coats after running between
each of them a very littleway.—This ceconomy
ferves two ufeful purpofes—to promote the
difcharge of bile and to prevent its return.

Of the Bile.

!

Tue bile may be defined to be a natural li-
quid foap fomewhat uncétuous and bitter, and
of a yellowith colour, which eafily mixes with
water, oil, and vinous {pirits, and is capable of
diffolving refinous fubftances. From fome late
experiments made by M. Cadet ¥, it appears
to be formed of an animal oil, combined with’'
the alkaline bafe of fea-falt, a falt of the na-

¢ Mem. de I’Acad. des Sciences, 1767.
tureg
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ture of milk, and a calcarcous earth which is
flightly ferruginous.

- Its definition feems fufliciently to point out
the ufes for which it is intended (e).—It blends
the alimentary mafs, by dividing and attenuat-
ing it; corre@s the too great difpofition to
acefcency, which the aliment acquires in the
ftomach; and finally by its acrimony, tends to
excite the periftaltic motion of the inteftines.

ArTerR what has been faid, it will be con-
ceived that there are two forts of bile, one of
which is derived immediately from the liver
through the hepatic duct, and the other from
the gall-bladder—thefe two biles, however,
do not eflentially differ from each other. The
hepatic bile indeed is milder, and more liquid
than the cyftic, which is conftantly thicker
and yellower, and by being bitterer, feems to
polfefs greater activity than the other.

Every body knows the fource of the Aepa-
tic bile, that it is fecreted from the mafs of

(¢) The ancients, who were not acquainted with the
real ufe of the liver, confidered the bile as an excremen-
tmnus and ufelefs fluid,

blm:rd
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blood by the liver : but the origin of the ¢y/fic

bile, has occafioned nolittle controverfyamongft |

anatomical writers. There are {fome who con-
tend, that it is feparated in the fubftance of the
liver, from whence it pafles into the gall-blad-
der through particular veffels. In deer, and
in fome other quadrupeds, as well as in feveral
birds and fithes, there is an evident commu-
nication by means of particular weflels, be-
tween the liver and the gall-bladder.— Bian-
chi, Winflow, and others, have afferted the ex-
iftence of fuch veflels in the human fubje,
and named them bepaticyftic ducts, but it is cer-
tain that no fuch dués exift.—In obftruétions
of the cyftic duét, the gall-bladder has been
found fhrivelled and empty ; fo that we may
confider the gall-bladder, as a refervoir of he-
patic bile; the difference in the colour, con-
fiftence, and tafie of the bile, being merely the
confequence of ftagnation and abforption~—
When the ftemach is diftended with aliment,
this refervoir undergoes a certain degree of
compreffion, and the bile paffes out into the
inteftinal canal ; and in the efforts tovomit, the
gall-bladder feems to be conftantly affected, and
at fuch times difcharges itfelf of its contents.

‘SoME-
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SomeTiMES the hile concretes in the gall-
bladder, fo as to form what are called gall-
" flones (g); and when thefe concretions pafs
into the cyftic duct, they fometimes occafion
exquifite pain, by diftending the canal in their
way to the duodenum; and by lodging in the
ductus choledochus communis, and obftruct-
ing the courfe of the bile, this fluid will be
abforbed, and by being carried back into the
circulation, occafion a temporary jaundice.

§ECTITON X
Of the Spleen.

§HE fpleenisafoft and {fpongy vifeus, of a
4. bluifhcolour, and about five or fix fingers
breadth in length, and three in width, {ituat-

(¢) Thefe concretions fometimes remain in the gall-
bladder without caufing any uneafinefs. Dr. Heberden re-
lates, that a gall-flone weighing two drachms was found
in the gall-bladder of the late Lord Bath, though he had
never complained of the jaundice, nor of any diforder
which he could attribute to that caufe.~Med, Tran/.
Vol. IL.
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ed in the left hypochondrium, between the
ftomach and the falfe ribs. That fide of it
which is placed on the fide of the ribs is con-
vex, and the other, which is turned towards
the ftomach is concave.

Tue fplenic artery, which is a branch from
the czliac, fupplies this vifcus with blood, and
a vein of the fame name carries it back into
the venz porta.

ITs nerves are derived from a particular
plexus called the {plenic, which is formed by
branches of the intercoftal nerve, and by the
eighth pair, or par vagum. ’

TuEe ancients, who fuppofed two forts of
bile, confidered it as the receptacle of what
they called atra bilis. Havers, who wrote pro-
feffedly on the bones, determined its ufe to be
that of fecreting the {fynovia; and the late Mr.
Hewfon imagined, that it concurred with the
thymus and lymphatic glands of the body, in
~ forming the red globules of the blood ; all thefe
opinions feem to be equally fanciful. The

want of an excretory dudt has occafioned the
real

AR
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real ufe of this vifcus to be ftill doubtful. Pers
. haps the blood undergoes fome changein it,
which may affift in the preparatiod of the bile.
—This is the opinion of the generality of mo-
dern phyfiologifts; and the great quantity of
~ blood with which it is fupplied, together with
the courfe of its veins into the vena portz,
feem to render this notion probable.

S E-BT10O N XL

Of the Glandule Renales, Kz'd-':?zeys_‘_, and
Ureters.

FIHE glandulz renales, which were by the

A ancients fuppofed to fecrete the atra bilis,
and by them named capfule atrabilares, are two
flat bodies of an irregular figure, -one on each
fide between the kidney and the aorta.

Ix the feetus they are as large as the kid-
neys, but they do not increafe afterwards in
proportion to thofe parts; and in adults and
old people they are generally found fhrivelled,
and much wafted.—They have their arteries
and veins. Their arteries ufually arife from
the fplenic'or the emulgent, and {ometimes

Q from
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from the aorta; and their veins go to the
neighbouring veins, or to the vena cava: their
nerves are branches of the intercoftal.

Tue ufe of thefe parts is not yet perfeétly
known.—In the feetus the fecretion of urine
muft bein a very fmall quantity, and a part
of the blood may perhaps then pafs through
thefe channels, which in the adult is carried to
the kidneys, to fupply the matter of urine.

TuE kidneys are two in number, fituated
one on the right and the other on the left-fide
in the lumbar region, between the laft falfe
rib and the os iltum, by the fides of the ver-
tebre—each kidney in its figure refembles a
fort of bean, which from its thape is called
~ kidney-bean.—The concave part of each kidney -
is turned towards the aorta and wvena cava
afcendens. They are {furrounded by a good
deal of fat, and receive a coat from the peri-
tonzum ; and when this is removed, a very
fine membrane is found invefting their fub-

ftance and the veffels which ramify through
them.

Eacy
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EacH kidney has a confiderable artery and
vein, which are called the emulgent. The ar-
tery is a branch from the aorta, and the vein
pafles into the vena cava. Their nerves, which
every where accompany the blood-veflels, arife
from a confiderable p?mu.r, which is derived -
from the intercoftal.

Ix each kidney, which in the adult is of a
pretty firm texture, there are three fubftances
to be diftinguifhed (#). The outer part is glan-
dular or cortical—beyond this is the vafiular
or tubular fubftance; and the inner part is pa«

g pfﬂar_}' or membranous.

It is in the cortical part of the kidney, that
the fecretion is carried on; the urine being
here received from the minute extremities of
the capillary arteries, is conveyed out of this
cortical fubftanice by an infinite number of very
Imall cylindrical canals or excretory wveflels,
which conftitute the tubular part. Thefe tubes
as they approach the inner fubftance of the
kidney, gradually unite together ; and thus

(¥) The kidnieys in the foetus are diftin&ly lobulated,
but in the adult they become perfeétly firm, fmooth, and
regular. -

Q02 forming
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forming larger camals, at length terminate in
ten or twelve little protuberances called pa-
pille, the orifices of which may be feen with-
out the afitftance of glaffes. Thefe papille open
into a fimall cavity or refervoir called the pel-
vis. of the kidney, and formed by a diftiné&
membranous bag which embraces the papille.
From this pelvis the urine is conveyed through
a membranous canal which pafles eut from
the hollow fide of the kidney, a little below
the blood-veflels, dnd is called ureter.

- 'Fu E wreters are each about as large as 2
common writing-pen. They are fomewhat
curved in their courfe from the kidneys, like
theletter /; and at lenigth teriinate in the pof-

terior; anid almoft inferior part of the bladder,

at fome diftante from each other. They paf¥
into the bladder in the fame manner as the.
ductus eholedochus communis pafles into the -
teffinum digdenwn; not by a direé paflage, but
by an oblique ¢ourfe between the two coats;
fo that the difcharge of urine into the bladder
is promoted, whillt its return is prevented.—
Nor does this mode of firucture prevent the
paflage of fluids only from the bladder inta
the ureters, but likewife air:—for air thrown

into
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into the bladder inflates it, and it continues to
be diftended if a ligature is pafled round its
neck ; which feems to prove fufliciently, that
it cannot pafs jnto the ureters. N

SIB C T I o &I,
Of the Urinary Bfada'fr.

A VHE wrinary bladder is a membranous and
mufcular bag of an oblong roundifh
fhape, fituated in the pelvis, between the os
pubis and inteftinum retum in men, and be-
tween the os pubis and vagina in women. Its
upper and wideft part is ufually called the bot-
“Zom, its narrower part the zzck of the blad-
der, thc former unly is covered by the Penf-
tonxum.

THe bladder is formed of two coats, con-
- netted together by means of cellular mem-
brane. The external, or miufeular coat, is com-
pofed of irritable, and of courfe muﬁ:ulm fibres,
- which are moft cnﬂe&ed around the neck of
the bladder, but not fo as to form 2 diftinct
muicle, or fphincter, as the generality of ana-
tomifts have hitherto fuppofed. '

Q3 THE
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Tue inner or wvillous coat refembles the vil-
{ous tunic of the inteftines, and like that is
provided with a mucus, which defends it
againft the acrimony of the urine,

Of the Urine,

It will be eafily conceived from what has
been faid, that the kidneys are two glandular
bodies, through which a faline and excremen-
titious fluid called wrine, is conftantly filtring
from the mafs of blood. "

Wauire only a fmall quantity of urine is
collected in the bladder, it excites no kind of
uneafinefs'; but when a greater quantity is
accumulated, fo that the bladder is diftended
in a certain degree, it excites in us a certain
fenfation, which brings on as it were a vo-
luntary contraction of the bladder to pro-
mote its difcharge :—but this contraction is
not effected by the mufcular fibres of the blad-
der alone, for all the abdominal mufcles con-
tract in obedience to our will, and prefs down-
wards all the vifcera of the lower belly ; and

P thefa
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thefe powers being united, at length overcome
the refiftance of the fibres furrounding the
neck of the bladder, which dilates and affords
a paflfage to the urine through the urethra.

TxE frequency of this evacuation depends
on the quantity of urine fecreted ; on the de-
gree of acrimony it poflefles; on the fize of
the bladder, and on its degree of fenfibility.

Tu e urine wvaries much in its colour and
contents. Thefe varieties depend on age, fex,
climate, diet, and other circumftances. In in-
fants it is generally a clear watery fluid, with-
out fmell or tafte. As we advance in life, it
acquires more colour and fmell, and becomes
more impregnated with falts. In old people
it becomes ftill more acrid and feetid, :

In a healthy ftate it is nearly of a ftraw co-
lour.—After being kept for {fome time, it de-
pofits a tartarous matter, which is found to
be compofed chiefly of earth and falt, and foon
incrufts the fides of the veflel in which it is
contained. While this {eparation is taking
place, appearances like minute fibres or threads

Q1 of
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of a whitifh colour, may be feén in the middle
of the urine, and an oily {cum abferved float-
ing on its furface.” So that the moft com-
mon appearances of theurine are fuiﬁg_i&nt_td
afcertain that it is a watery {ubftance, impreg-
nated with earthy, fafine; and, oily particles.

Tux urine is not always voided of the fame
colour and confiftence ; for. thefe are found ta
depend on the proportion of its watery part,
to that of its other conftituent principles.-—Its
colour and degree of ﬂmdlty feem to depend
on the quantlty of fahne a.nd mﬂammable par-
tu:h,s cnutamed in it; fa that an incr eafﬁd pro-
pc-rtmn of thofe parts ‘Wlu cnnﬂa;ntly give the
urine a h;gher c-::nlum and add to the quantity
of fedxment

THE variety in the appearance of the urine,

depends. on the nature and quantity of folid
and fluid aliment we take in; and it is like-
wife DCCELﬁDIlEd by the d1fferent ftate of the
urinary veflels, by which we mean the chan-
nels through which it is feparated from the
blood, and conveyed through the pelvis into
-the ureters. The caufes of calculous concre-
tions in the urinary paflages, are to be looked

| for
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for in the natural conftitution of the body,
moade of life, &c. '

It having been obferved, that after drink-
ing any light wine or fpa water, it very foon
pafled off by urine, it has been fuppofed by
fome, that the urine is not altogether con-
veyed to the bladder by the ordinary courfe of
circulation, but that there muft certainly exift
fome other {horter means of communication,
perhaps by certain wveflels between the fto-
mach and thebladder ; or by a retrograde mo-
tion in the lymphatics ; but it is certain, that
if we open the belly of a dog, prefs out the
urine from the bladder, pafs a ligature round
the emulgent arteries, and then few up the ab-
domen, and giirf: him even the moft diuretic
liquor to drink, the {ftomach and other chan-
nels will be diftended with it, but not a drop
of urine will be found to have pafled into the
bladder. This experiment then feems to be a
fuflicient proof, that all the urine we evacuate,
is conveyed to the kidneys througli the emul-
gent arteries, in the manner we have defcribed.
—It is true, that wine dd other liquors pro-
mote a {peedy evacuation of urine, but the

difcharge {feems to be merely the effeét of the
ftimulus
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ftimulus they occafion ; by which the bladder
and urinary parts are folicited to a more copi-
ous difcharge of the urine, which was before
in the bedy, and not immediately of that-which
was laft drank ; and this increafed difcharge,
if the fupply is kept up, will continue: nor
will this appear wonderful, if we confider the
great capacity of the veflels that go tothe
kidneys ; the conftant fupply of frefh blood
that is effential to health ; and the rapidity
with which it is inceflantly circulated through
the heart to all parts of the body.

SECTION XIL
Of Digeftion.

T E are now proceeding to fpeak of di-
h geftion, which feems to be introduced
in this place with propriety, after a defcription
of the abdominal vifcera, the greater part of
which contribute to this funétion.—By dige/-
tion is to be underftood, the changes the ali-
ment undergoes for the formation of chyle—
‘thefe changes are effeted in the mouth, fto-
mach, and {mall inteftines.

THE
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Tue mouth, of which every body has a ge-
neral knowledge, is the caﬁt}f between the
two jaws, formed anteriorly and laterally by
- the lips, teeth, and cheeks, and terminating
pofteriorly in the throat.

Tae lips and cheeks are made up of fat and
mufcles, covered by the cuticle, which is con-
tinued over the whole inner furface of the
mouth, like a fine and delicate membrane— -
befide this membrane, the infide of the mouth
is furnithed with a fpongy and very valcular
fubftance called the gums, by means of which
the teeth are fecured in their fockets—a {imi-
lar {fubftance covers the roof of the mouth,
and forms what is called the velum pendilum pa-
lati, which 1s fixed to the extremity of the
arch” formed by the offa maxillaria and ofla
palati, and terminates in a foft, {mall, and co-
nical body, named #v#/a ; which appears, as it
were fufpended from the middle of the arch
over the bafis of the tongue.

THE velum pendulum palati performs the
office of a valve between the cavity of the

mouth
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mouth and the pharynx, being moved by fe-
veral muicles (a).

THE tongue is compofed of feveral mufcles (5)
which enable it to perform a variety of mo-
tions for the articulation of the voice ; for the
purpofes of maftication; and for conveying
the aliment into the pharynx.—Its upper part
is covered with papille, which conttitute the
organ of tafte, and are eafily tobe diftinguithed;
it is covered by the fame membrane that lines
the infide of the mouth, and which makes at
its inferior part towards its bails, a reduplica-
tion called franum,

PostEriorRLY under the velum palati, and
at the bafis of the tongue is the pharyny, which
is the beginning of the mfﬂphagué, ftretched
put every way, {o as to refemble the top of a
funnel, through which the aliment pafles into
the {tomach.

TwuE mouth has a communication with the
nofirils at its pofterior and upper part 3 with
(a) Thefe are the circumflexus palati, levator palati mol-
lis, palato-pharyngzus, confiri&or {!?.E-m;' Sauctum, and

atygos uvnle, See page 147, & feq.
(&) Thefe are, the genio-gloffus,’ cerato-gloffus, lingualisy
and fiylo-gloffis.  See page 146, U feg.
i it | the
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the ears by the Euflachian tubes; with the
lungs by means of the larynx; and with the
. ftomach by means of the cefophagus.

Tae pharynx is conftantly moiftened by a
fluid, fecreted by two confiderable glands call-.
ed the tonfils, one on each fide of the velum
palati. Thefe glands, from their fuppofed
refemblarnice to almonds, have likewife been
called antyadales.

~ Tat mouth is moifténed by a confiderablé
quantity of faliva: This fluid is derived from
- the parotid glands, a name which by its ety-
~ mology points out their fituation to be near
~ the cars. They are two in number, one on
~ &dch fide undet the os male, and are of the
- conglomerate kind; being formed of many
fmaller glands, each of which fends out a very
. {mall excretory duét, which unites with the
~ reft, to form one common channel, that runs
over the cheek, and piercing the buccinator
- mufcle,; opens into the mouth on each fide,
by an orifice into which a briftle may be eafily
introduced—befides thefe, the maxillary glands,
“which are placed near the inner furface of the
angle of the lower jaw on each fide,—The fub-

| lingual
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| kingual glands, which are fituated at the root of
the tongue, and the glands of the palate, whick
are {eated in the velum palati, together with
many other lefs confiderable ones, pour the
faliva into the mouth through their {everat
excretory dudts. |
Tk falivay like all the other humours of
the body, is found to be different in different
people ; but in general, it is a limpid and in-
fipid fluid, without {fmell in healthy fubjeéts 3
and thefe properties would feem to prove, that
it contains very few faline or inflammable
particles.

TuE ufes of the faliva feem to be to moiften
and lubricate the mouth, and to affift in re-
ducing the aliment into a foft:pulp before it is -
conveyed into the ftomach.

Of Hunger and Thirf3.

THE variety of functions which are con-
flantly performed by the living body, muit
neceflarily occafion a continual wafte and diffi-
pation of its feveral parts.—A great quantity
is every day thrown off by the infenfible per-

{piration
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{piration and other difcharges; and were not
thefe lofles conftantly recruited by a frefh fup-~
ply of chyle, the body would foon effect its
own diffolution. But nature has very wifely
favoured us with organs fitted to produce fuch
a fupply, and has at the fame time endued us
with the fenfations of Aunger and 7hir/?, that
our attention may not be diverted from the
neceflarybufinefs of nutrition. The fenfation of
hungeris univerfallyknown ; but it would per-
haps be difficult to defcribe it perfectly 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 out the proper quan-
tity, and time for taking it.—In defcribing the
ftomach, mention was made of the gaffric juice,
as every where lubricating its inner coat. This
~ humour mixes itfelf with the aliment in the
ftomach, and helps to prepare it for its paf-
{age into the inteftines ; but when the ftomach
is perfectly empty, this fame fluid irritates the
coats of the ftomach itfelf, and produces the
fenfation of hunger.

A cerTAIN proportion of liquid aliment is
required to aflit in the procefs of digeftion,

and
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and to afford that moifture to the body, of
which there i fuch a conftant diffipation.—
Thirf? induces s to take this neceflary fupply
of drink; and the feat of this fenfation is in
the tongue; fauces and cefophagus, which from
their great fenfibility are required to be kept
moift : for though the fauces are naturally
‘moiftened by the mucus and falival juices, yet
the blood when deprived of its watery part
or rendered acrithonious by any natural caufes;
never fails particularly to affect thefe parts,
and the whole alinientary canal; and to occa-
fion thirft.—This is the common effect of fe-
vers and of - hard labpur, by both which too
- much of the watery part of the blood is dif-
fipated.

Of Maftication and Deglutition.

It has been obferved, that the aliment un- '
dergoes fome preparation in the mouth before
it pafles into the ftomach; and this prepara-
tion is the effe@ of maflication—In treating
of the upper and lower jaws, mention was
made of the number and arrangement of the
teeth, The upper jaw was defcribed as being
immoveable; but the lower jaw was fpoken of

a8
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as bemg capable of elevation and. depreflion,
and of a grinding motion. The aliment when
ﬁrﬁ carried into the mouth, is prefled between
the teeth of the two jaws by a very ftrong
and frequent motion of the lower jaw; and
the tongue and the cheeks aflifting in this pro-
cefs, continue to replace the food between the
teeth till it is perfe@ly divided, and reduced
to the confiftence of pulp.—The incifores and
canini divide-it firft into fmaller pieces, but it
is between the furfaces of the dentes molares
by the grinding motion of the jaw that the
maftication 1s completed.

DurING this procefs, the falival gl:mds be-
1ng gently comprefled by the contraction of
the mufcles that move the lower jaw, pour out
their faliva, which helps to divide and break
down the food, which at length becomes a,
kind of pulp, and 1s then carried over the ba-
fis of the tongue into the fauces. But to ef-
fect this paflage into the ccfophagus, it is necef-
{ary that the other openings which were men-
tioned as having a communication with the
mouth as well as the pharynx, fhould be clof-
ed ; that none of the aliment, whether folid

R or



[ 242 ]
or liquid, may pafs into them, whilft the pha-
rynx alone is dilated to receive it—fuch a dif~
pofition actually takes place in a manner we
will endeavour to defcribe.

Tue trachea arterea or windpipe, througl
which the air is conveyed to the lungs, is
placed before the cefophagus—in the aét of
fwallowing; therefore, if thelarynxz (for fo the
upper part of the trachea is called) is not clofed,
the aliment will pafs into it in its way to the
cefophagus. But this 1s prevented by a fmal}
and very elaftic cartilage, called epiglostrs, which
1s attached only to the fore-part of the larynz,
fo that the food in its paflage to the cefopha-
gus, preffes down this cartilage which then
covers the glottis or opening of the larynx
and at the fame time the velum palat: being ca-
pable of fome degree of motion, 1s drawr
backwards by its muicles, and clofes the open-
ings into the nofe and the Euftachian tubes—
this, however, is not all.—The larynx, whick
being compofed of cartilaginous rings, cannot
fail in,its ordinary flate to comprefs the mem-
branous canal of the cefophagus, is in the aét

of deglutition, carried forwards and upwards by
| muicles
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thufcles deftined for that purpofe; and confe-
~ guently drawing the fore-part of the pharynx
with it, that opening is fully dilated. When
the aliment has reached the pharynx, its de-
fcent is promoted by its own proper weight,
and by the mufcular fibres of the cefophagus,
which continue to contract from above down-
wards, until the alimert has reached the fto-
mach. That thefe fibres have no inconfider-
able fhare in deglutition, any perfon may ex-
perience, by {wallowing with his head down-
wards, when the defcent of the aliment cannot
poflibly be effected by its weight.

It is necefliry that the noftrils and the lungs
fhould communicate with the mouth, for the
purpofes of {peech and refpiration: but if the
moft minute part of our food happens to be
introduced into the trachea, it never fails to
produce a violent cough, and fometimes the
motft alarming fymptoms—this is liable to hap-
pen when we laugh or fpeak in the act of de-
glutition—the food is then faid to have pafled
the wrong way ; and indeed this is not impro-
perly exprefled, for death would foon follow,
if the quantity of aliment introduced into the

Rz trachea
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trachea {hould be {ufficient to obftrué the re-
{piration only during a very thort time; or if
the irritating particles of feod thould not foon
be thrown up again by means of the cough,
which in thefe cafes very feafonably increafes
in proportion to the degree of irritation.

Ir the velum palati did net clofe the paflage
to the noftrils, deglutition would be perform-
ed with difliculty, and perhaps not at all, for
the aliment would return through the nofe,
as 1s fometimes the cafe in drinking.—Chil-
dren, from a deficiency in this velum palati,
have been {een to die a few hours after birth ;
and they who from difeafe or any other caufes
have not this part perfect, fwallow with dif-
ficulty. |

Tue aliment, after having been fufficiently
divided by the action of the teeth, and attenu-
ated by the faliva, 1s received into the ftomach,
where it 1s deftined to undergu a more con-
fiderable changm _

- Tue properties of the aliment not being
much altered at its firft entrance into the {to-
mach, and before it is thm oughly blended with

: the
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the galtric juice, is capable of irritating the in-
ner coat of the ftomach to a certain degree,
and occafions a contraction of its two orifices.
—In this membranous bag, {urrounded by the
abdominal vifcera, and with a certain degree of
natural heat, the aliment undergoes a conftant
-agitation by means of the abdominal mufcles
and of the diaphragm ; and likewife by a cer-
tain contraétion or expanfion of the mufcular
fibres of the ftomach itfelf. By this motion,
every part of the food is expofed to the action
of the gaftric juice, which gradually divides
and attenuates 1t, and prepares it for its paflage
into the inteftines. Some obfervations lately
publifhed by Mr. Hunter in the Philofophical
-Tranfaftinns, tend to throw confiderable light
on the principles of digeftion. There are few
dead bodies in which the ftemach, at its great
end, is not found to be in fome degree digeft-
ed. Animals, or parts of animals, pofiefled
of the living principle, when taken into the
-ftomach, arenot in the leaft affected by the ac-
tion of that vifcus; but the moment they lofe
the living principle, they become fubject to
“its" digeftive powers. This feems to be the
.cafe with the ftomach, which is enabled to re-
§ift the adtion of its juices in the living body,
R 3 but
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but when deprived of the living principle, is
then no longer able to refift the power of that
menftruum, which it had itfelf formed for the
digeftion of its contents: the procefs of digef-
tion appearing to be continued after death.
This is confirmed by what happens in the fto-
machs of fithes : they frequently {wallow with-
out maftication, fith which are larger than the
digefting parts of their {tomach can contain,
and in fuch cafes, that part which is taken
into the ftomach, is more or lefs diffolved,
while that part which remains in the cefophas-
gus is perfetly found ; and here, as well as
in the human body, the digefting part of the .
ftomach is often reduced to the fame ftate as
the digefted part of the food.—Thefe appear-
ances lead to prove, that digeftion is not ef-
feCted by a mechanical power, by contrac-
tions of the ftomach, or by heat; but by a
fluid fecreted in the coats of the ftomach,
which is poured into its cavity, and there ani-
malizes the food, or affimilates it to the na-
ture of blood.

Tug food, after having remained during
one, two, or three hours in the ftomach, is

converted into a grey ifh pulp, which s ufually
called
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called chymus, a word of Greek etymology,
fignifying juzce, and {ome few milky or chy-
lous particles begin to appear.—But the term
of its refidence in this bag is proportioned to
the nature of the aliment, and to the ftate of
the ftomach and its juices. The thinner and
more perfeétly digefted parts of the food pafs
by a little at a time into the duodenum, thro’
the pylorus, the fibres of which relax to af-
ford it a paffage ; and the groffer and lefs di-
geﬂﬂd particles, remain in the ftomach till they
acquire a fufficient fluidity to pafs into the in-
teftines, where the nature of the chymus is per-
fectly changed. The bile and pancreatic juice
which flow inte the duodenum, and the mii-
cus, which is every where diftilled from the
furface of the inteftines, mix themfelves with
the alimentary pulp, which they fill farther
attenuate and diffolve, and into which they
feem to infufe new properties.

Two matters very different from each other
in their nature and deftination, are the refult
of this combination.—One of thefe, which is
compofed of the liquid parts of the aliment,
and of fome of its more folid particles, ex-
tremely divided and mixed with the juices we

R 4 have
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have defcribed, conftitutes a very mild, fweet,
and whitifh fluid, refembling milk, and diftin-
‘guilbhed by the name of chyle. This fluid is
:abfnrbed by the lacteal veins, which con-
vey it into the circulation, where, by being
aflimilated into the nature of blood, it affords
that fupply of nutrition, which the continual
wafte of the bnd}r is found to require. —The
other, is the remains of the alimentary mafs
deprwed of all its nutritious particles, and
containing only fuch parts as were rejected by
the abforbing mouths of the lacteals. This
grnﬂer part, called the feces, paiTes on thmugh
the courfe of the in teﬁlnes, to be voided at the
anus, as will be explamed hereafter for
this procefs in the ceconomy cannot be well
underftood, till the motion of refpiration has
been explained. But the firucture of the in-
teftines is a fubjet which may be properly
deferibed in this place, and deferves to be at-
tended to. |

IT has been already obferved, that the in-
teftinal canal is five or fix times as long as the
body, and that it forms many circumvolutions
in the cavity of the abdomen, which it tra-
verfes from the right to the left, and again

| .« from
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from the left to the right; in one place de-
{cending, and in another extending itfelf up-
wards. It was noticed likewife, that the inner
coat of the inteftines, by being more capacious
than their exterior tunics, formed a multitude
of plaits placed at a certain diftance from each
other, and called valvwle conniventes —Now
this difpofition will be found to afford a farther
proof of that divine wifdom, which the ana-
tomift and phyfiologift cannot fail to difcaver
in all their purfuits;—for if the inteftinal ca-
nal was much fhorter than it paturally is ; if
inftead of the prefent circumvolutions it paf-
{ed in a dire&t courfe from the ftomach; and
if its inner {furface was fmooth and deftitute of
valves ; the aliment would confequently pafs
with great rapidity to the anus, and {ufficient
tlITlE would be wanting to affimilate the chyle,
and for the neceflary abforption of it into the
lacteals : fo that the body would be deprived
of the fupply of nutrition, which is fo eflential
to life and health—but the length and circum-
volutions of the inteftines, the inequality of
their internal {urface, and the courfe of the ali-
ment through them, all concur to perfect the
feparation of the chyle from the fxces, and to

afford the neceﬂaly nourifhment to the body.
SECTION
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SECTION XIV.

Of the Courfe of the Chyle, and of the Lym-
phatic Syftem.

N infinite number of very minute veflels
called the Zaéteal weins, arife like net-
work from the inner {furface of the inteftines,
(but principally from the jejunum and ileum,)
which are deftined to imbibe the nutritious
fluid or chyle. Thefe veffels which were dif-

covered by Afellius in 1622 (o), pafs obliquely,
| through

(¢) We.are informed by Galen, that the lafteals had
been feen by Erafiftratus in kids, who confidered them
as arteries carrying a milky fluid-~—but from the remote
time in which he lived, thef.r do not {feem to have been
noticed till they were difcoyered in a living dog by Afel-
lius, who denominated them la/¢als, and confidered them
as ferving to convey the chyle from the inteftines to the
liver; for before the difcovery of the thoracic duét, the
ufe of the liver was univerfally fuppofed to l_ﬁﬂ that of con-
verting the chyle into blood.—But the difcovery of the
thoracic duct by Pecquet, not long after, correfted this
error.—Pecquet very candidly confeffes, that his difcovery
accidentally arofe from his obferving a white fluid, mixed
with the blood, flowing out of the vena cava, after he
had cpt off the heart of a living dog, which he fufpefted

o
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through the coats of the inteftine, and running
along the mefentery unite as they advance,
and form larger branches, all of which pafs
through the mefenteric or conglobate glands,
which are very numerous in the human fub-
ject. As they run between the inteftines and
thefe glands, they are ftiled vene ladlea prim:
generis 3 but after leaving thefe glands they are
found to be lefs numerous, and being increafed
in fize, are then called vene latte fecund: gene-
ris, which go to depofit their contents in the
thoracic duél, through which the chyle is con-
veyed into the blood. '

Turs thoracic duél begins about the lower
part of the firft vertebra lumborum, from
whence it paffes up by the fide of the aorta,
between that and the vena azygos, clofe to the
vertebra, being covered by the pleura. Some-
times it is found divided into two branches,
but they ufually unite again into one canal,
which opens into the left fubclavian vein, af-

to be chyle, and afterwards traced to its fource from the
thoracic dut :—This duét had been feen near an hundred
years before in a horfe by Eunftachius, who fpeaks of it
as a vein of a particular ftruture, but, without knowing
any thing of its termination or ufe.

| et ter
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ter having run a little way in an oblique courfe
between its coats. The fubclavian vein com-
municates with the vena cava, which pafles to
the right auricle of the heart.

Tre lower part of this duct being ufually
lJarger than any other part of it, has been
named receptaculum chyli, or Pecquet’s recepta-
cle, in honour of the anatomift who firft difco-
'vered it in 1651. In fome quadrupeds, in
‘turtle and in fith, this enlargement () is more
"confiderable in proportion to the fize of the
dudt, than it ufually is in the human fubject,
where it is not commonly found large enough
“to merit the name of receptaculum.

OPPORTUNITIES Of obferving the lacteals
‘in the human {ubject do net often occur; but
they may eafily be demonftrated in a dog or
any other quadruped that is killed two or
three hours after feeding upon milk, for then
‘they appear filled with white chyle.

Bur thefe ladeals which we have defcribed,
as pafling from the inteftines through the me-
-fentery to the thoracic duct, compofe only a

() Hewfon’s Exp, Inq, Part. II.
part
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part of a fyftem of veflels which perform the
oflice of abforption, and which conftitute with
their common trunk the thoracic duét, and
the conglobate glands that are difperfed
through the body, what may be ftiled the
lymphatic fyffem. So that what is faid of the
ftructure of one of thefe feries of veflels, may

very properly be applied to that of the other.

THE lympbatic veins (g) are minute pellucid
tubes, which, like the lacteals, direct their
courfe towards the centre of the body, where

(7) The arteries in their courfe through the body be-
coming gradually too minute to admit the red globules
of the blood, have then been ftiled capillary or Lymphatic
arteries. 'The veflels which are here defcribed as con-
ftituting the lymphatic fyftem, were at firft fuppofed to be
continued from thofe arteries, and to convey back the
Iymph, either into the red veins or the thoracic duét; the
effice of abforption having been attributed to the red weins.
But we know that the lymphatic weins are not continnations
of the lymphatic arteries, but that they conftitute the aé/or-
ent fyftem. There are fill, however, fome very refpettable
names anmong the anatomifts of the prefent age, who con-
tend, that the red veins at likewife as abforbents :—but
it feems to have been clearly proved, that the red veins do
abforb no where but in the cavernous cells of the penis,
the erection of which is occafioned hy a diflenfion of thofe
cells with arterial blood.

they
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- they pour a colourlefs fluid into the thoracic
du&. Thelymphatics from all the lower parts
of the body, gradually unite as they approach
this dudt, into which they eriter by three or
four very large trunks, that feem to form the

lower extremity of this canal, or receptaculum

chyli, which maybeconfidered asthe great trunk
of the lymphatic fyftem. The la&eals open
into it near the fame place, and the lymphatics
from all the upper parts of the body, pour their
lymph into different parts of this duct as it
runs upwards, to terminate in the left fubcla-

vian vein,

As the lymphatics commonly lie clofe to
the large blood-veflels, a ligature paffed round
the crural artery in aliving animal, by includ-
g the lymphatics, will occafion a diftenfion
of thefe veflels below the Hgaturr—:, 16 as to de-

monfirate them with eafe; and a ligature paf~
fed round the thoracic du&, inftantly after
killing an animal, will, by ftopping the courfe

of its contents into the fubclavian vein, diftend

not only the lacteals, but alfo the lymphatics
in the abdomen and lower extremities, with

their natural fluids (7).
(#) Inthe dead bedy they may be eafily demonftrated

by opening the artery ramifying through any viifcus, as
in
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THE coats of thefe veflels are too thin to be
feparated from each other; but the mercury
they are capable of fuftaining, proves them to
be very ftrong ; and their great power of con-
tration, after undergoing confiderable diften-
fion, together with the irritability with
‘which Baron Haller found them to be endu-
ed (), feems to render it probable, that like the
blood-veflels, they have a mufcular coat.

Tur lymphatics are nourithed after the fame
manner as all the other parts of the body.
For even the moft minute of thefe veffels, are
probably fupplied with ftill more minute arte-
ties and veins. This feems to be proved by
the inflammation of which they are fufcep-
tible ; and the painful fwellings which fome-

times take -place in lymphatic veflels, prove -
that they have nerves as well as blood-veflels.

Bot the latteals, lymphatics, and thoracic
duét, are furnilhed with wvalves, which are

 in the fpleen, for inftance, and then throwinginair; by
which thelymphatics will be diftended. One of them may
then be punﬁurc&, and mercury #ntroduced into it thropgh
a blow pipe.

(+) Sur le mouvement du Sang. Exp. 2935, 298.

much
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much more common in thefe veflels than in the
red veins.  Thefe .valves are ufually in pairs,
and ferve to promote the courfe of the chyle
and lymph towards the thoracic duét; and to
prevent its return.—Mention has been made
of the glands, through which the lacteals pafs
in their courfe through the mefentery; and 1t
is to be obferved, that the lymphatics pafs
through fimilar glands in their way to the
thoracic du&.—Thefe glands are all of the
conglobate kind, but the changes, which the
chyle and lymph undergo in their paflage
through them, have not yet been afcertained.

Tue lymphatic veflels begin from furfaces
and cavities in all parts of the body as ab/for-
bents—This is a fa& now univerfally allowed;
but how the fluids they abforb are poured
into thofe cavities, is a fubject of controver{y.
—The contents of the abdomen, for inftance,
were defcribed as being conftantly moiitened
by a very thin watery fluid.—The fame thing
takes place in the pericardium, pleura, and all
the other cavities of the body, and this wa-
tery fluid is the /ymph. But whether it is ex-
haled into thofe cavities through the minute
ends of arteries, or tranfuded through their

' coats,
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coats, are the points in difpute. We cannot
here be permitted to relate the many ingenious
arguments that have been advanced in favour
of each eof thefe opinions ; nor is it perhaps of
confequence to our prefent purpofe, to enter
into the difpute.—It will be fuflicient if the
reader can form an idea of what the lymph is,
and of the manner in which it is abforbed.

Tue lymph, from its tranfparency ahd want
of colour, would feem to be nothing but water;
and hence the firflt difcoverers of thefe veflels
filed them duélns agquofi—but experiments
prove, that the lymph of an healthy animal
coagulates by being expofed to the air, or a
certain degree of heat, and likewife by being
{uffered toreft; {feeming to agree in this pro-
perty, with that part of the blood called the
coagulable lymph.—This property of the lymph
leads to determine its ufe, in moiftening and
lubricating the feveral cavities of the body, in
which it is found ; and for which, by its ge-
latinous principle, it feems to be much better
calculated than a pure and watery fluid would
be, for fuch it has been fuppofed to be by fome

- anatomufts.

S TaE
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FTrue mouths of the hymphatics and lafieals,
by acting as capillary tubes, feem to abforb

the Jymph and chyle in the fame manner as a-

capillary tube of glafs, when put into a bafon
of water, is enabled to attraét the water
into it to a certain height.—In the human bo-
dy the lymph, cr the chyle, is probably convey-
ed upon this principle, as far as the firft pair
of valves, which feem to be placed not far
trom the orifice of the abforbing veliel, whe-
ther lymphatic or lalleal: 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 ils
progrefs towards the thoracic duct—thefe vel-
fels have probably a mufular coat, which may
{ferve to prefs the fluid forwards from one pair
of valves to another; and. as the large lym-
phatic veflels and the thoracic duct are placed
clofe to the large arteries, which have a conii-
derable pulfation ; it is reafonable to fuppofe,
that they derive fome advantages from this
fituation,

SECTION
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SBRCST T 0L N XV,
Of the Male Organs of Generation.

HE male organs of generation have been
~ ufually divided into the parts which
ferve to prepare the femen from the blood, and
thofe which are deftined to convey it into the
womb. But it feems to be more proper to
~ diftinguith them into the preparing, the contain-
ing, and the expelling parts, which are the diffe-
rent offices of the feffes, the veficule feminales,
and the pems; and this is the order in which
we propofe to defcribe them.

T uE teftes are two glandular bodies, ferving
to fecrete the femen from the blood. They
are originally formed and lodged within the
cavity of the abdomen, and it is not till after
the child is born, or very near that time, that
they begin to pafs into the groin, and from
thence into the fcrotum (#).— By this difpofi-

tion

(x) It fometimes happens in diflefting ruptures, that
the inteftine is found in the fame fac, and in contalt

with the teftis, This appearance was at firlt attribured
S 2 to
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tion they are very wifely protected from the
injuries to which they would be liable to be
expofed, from the different pofitions of the
child at the time of parturition,

TuE tefticles in this ftate are loofely at-
tached to the pfoe mufcles, by means of the pe-
ritoneeum by which they are covered: and
they are at this time of life connected in a
very particular manner to the parietes of the
abdomen, and likewife to the f{crotum, by
means of a {ubftance, which Mr. Hunter calls
the ligament or gubernaculum teftis, becaufe it

to a fuppofed laceration of the peritonzum ; but later
obfervations, by pointing out the fituation of the tefticles
in the fcetus, have led to prove, that the teftis as it de-
fcends into the fcrotum, carries with it a portion or elon-
gation of the peritonzum, which becomes its tunica va-
ginalis or a kind of fac, in which the tefticle is lodged, as

will be explained in the courfe of this {feftion, The com-

munication between this fac and the cavity of the ab-

domen, is ufually foon cut off; but in fome fubjedts it

continues open during life ; and when an Aermia or de-
{cent of the ieteftine takes place in fuch a fubjeét, it does
not puth down a portion of. the peritonzum before it, as

it muit otherwife neceflarily do, but paffes at once through

thisopening, and comes in conta& with the naked tefticle,
conftituting that particular fpecies of rupture, called ber-
wia congeniia.

connects

: e
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connects the teftis with the {fcrotum, and di-
rects its courfe in its defcent.—This guberna-
culum is of a pyramidal form, with its bulbous
head fixed to the lower end of the #effis and
epididymis, and lofes its lower and {lender ex-
tremity in the cellular membrane of the {cro-
tum. It is diflicult to afcertain, what the
ftructure and compofition of this gubernacu-
lum is ; but itis certainly vafcular and fibrous;
and from certain circumitances it would {eem,
to be in part compofed of the cremafter muf~
cle, running upwards to join the lower end of
the teftis.

W E are not to {uppofe that the tefticle,
when defcended into the fcrotum, is to be feen
loofe as a piece of gut or omentum would be
in a common hernial fac.—We have already
obferved, that during its refidence in the ca-
vity of the abdomen, it is attached to the pe-
ritonggum, which defcends with it; fo that
when the fac is completed in the {crotum, the
tefticle is at firft attached only to the pofferior
part of it, while the fore-part of it lies loofe,
and for fome time affords a communication
with the abdomen.—The fpermatic chord, which

1s made up of the fpermatic artery and vein,and
S 3 of
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of the vas deferens or excretory duct of the teftis,
is clofely attached behind to the pofterior part
of this elongation of the peritonzum.—But
the fore-part of the peritonzal fac, which is at
firft loofe, and not attached to the tefticle,
clofes after a certain time, and becomes united
to the pofferior part, and thus perfeétly fur-
rounds the tefticle as it were in a purfe.

TrE tefticles of the feetus differ only in their
fize and fituation from thofe of the adult—

in their paflage from the abdomen they de-

{fcend through the abdominal rings. into the
fcrotum, where they are fupported and de-
fended by various integuments.

© WHAT the immediate caufe of this defcent

is, has not yet been fatisfactorily determined.

It has been afcribed to the effe@s of refpiration,
but the tefticles have fometimes been found in
the {crotum before the child has breathed ; and
it does not {feem to be occafioned by the action
of the cremafter mufcle, becaufe the fame ef-
fect would be liable to happen in the hedge-
hog, and fome other quadrupeds, whofe tefti-
gles remain in the abdomen during life.

THE

f .
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TaE ferotum, which is the external or com-
mon covering of both tefticles, is a kind of
fac formed by the common integuments, and
externally divided into two equal parts by a
prominent line called rapbe. '

Ix the inner part of the fcrotum we meet
with a cellular coat called dartos (y), which
by its duplicature, divides the fcrotum into
two equal parts, and forms what is called /ép-
tum fcrotz, which correfponds with the raphe.
—The collapfion which is fo often obferved to
take place in the {crotum of thehealthy fubjeé,
when excited by cold, or by the ftimulus of
venery, {feems to be very properly attributed
to the contractile motion of the fkin, and not
to any mufcular fibres, as 1s the cafe in dogs
and fome other quadrupeds.

Tae fcrotum then, by means of its feptum,
is found to make two diftinét bags, in which

({(#) The dartos has ufually been confidered as a muf-
cle, and is defcribed as fuch both by ung!:'.s and Win-
flow.—But there being no part of the ferotum of the hu-
man {ubject, which can be faid to confift of mufcular fibres,
Albinus and Haller have very properly omitted to defcribe
the dartos as 2 mufcle, and confider it mercly as a cellular

Cpat,
S 4 the
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the tefticles invefted by their propér tunics,
are fecurely lodged and feparated from each
other.—Thefe coats are the cremafler, the tunica
vaginalis, and the tunica albuginea.—The firft of
thefe is compofed of mufcular fibres, and is to
be confidered only as a partial covering of the
teftis, for it furrounds only the {fpermaticchord,
and terminates upon the upper and external
parts of the tunica vaginalis teftis, ferving to
draw up and fufpend the tefticle («). The fu=
nica vaginalis teftis has already been defcribed as
being a thin production of the peritonzum,
loofely adhering every where to the tefticle,
which it includes as it were in a bag.—The
tunica albuginea is a firm, white, and very com-
~ pact membrane of a gliftening appearance,
which immediately invefts the body of the
teftis and the epididymis; ferving in fome mea-
fure to conneét them to each other, but with-
out extending itfelf at all to the {permatic

chord. This tunica albuginea ferves to con-

(3) The eremafter mulcle is compofed of a few fibres
from the obliquus internus abdominis, which uniting with
a few from the tranfverfalis, defcend upon the fpermatic
chord, and are infenfibly loft upon the tunica vaginalis of
the tefticle, Tt ferves to fufpend and draw up the

tefticle,
fing
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fine the growth of the teftis and epididymis
within certain limits, and by giving them a
due degree of firmnefs, enables them to per-
form their proper funétions.

Havine removed this laft tunic, we difco-
ver the fubftance of the tefticle itfelf, which
appears to be made up of an infinite number
of very elaftic filaments, which may be beft
diftinguithed after macerating the tefticle in
water.—Each tefticle is made up of the fper-
matic artery and vein, and the exrcetory vef-
fels or tubuli feminiferi. There are likewife
a great number of abforbent veffels, and fome
branches of nerves to be met with in the
teiticles.

~ Tue Jpermatic arteries arife one on each fide
from the aorta, generally about an inch below
the emulgents. The right fpermatic vein com~
monly paffes mto the vena cava ; but the left
Jpermatic vein, ufually empties itfelf into the
emilgent on that fide ; and it is fuppofed to
take this courfe into the emulgent, that it may
avoid pafling over the aorta, which it would
be obliged to do in its way to the vena cava.

Tue
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- Turblood 1s circulated very flowly through
the {permatic-artery, which makes an infinite
number of circumvolutions in the fubftance of
the tefticle, where it depofits the femen, which
pafles through the tubuli ferminiferi—Thefe tu-
buli fennniferi, are feen running in thort waves
from the tunica albuginea to the axis of the
tefticle ; and are divided into difliné portions
by certain thinmembranous productions, which
originate from the tunica albuginea. They at
length unite, and by an infinite number of con-
volutions form a fort of appendix to the tefiis,
called epididymis (a), which is a vafcular body
of an oblong thape, fituate upon the {uperior
part -of each tefticle, Thefe tubuli of the
epididymis at length form an excretory duét
called was deferens, which afcends towards the
abdominal rings, with the other parts that
make up the fpermatic chord, and then a fe-
- paration takes place; the nerves and blood-
veflels pafling on to their {feveral terminations,
and the wvas deferens going to depofit its femen
in' the veficule feminales, which are two {oft bo-
dies of a white and convoluted appearance ex-

(¢) The teiticleswere named didymi by the ancients, and
the name of this part was given to iton account of its fitua-

tion upon the tefticle, A
| ternally, .
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ternally, fituated obliquely between the retum
and the lower part of the bladder, and unit-
ing together at the lower extremity: From
thefe refervoirs; which are plentifully fupplied
with blood-veflels and nerves, the {femen is oc-
cafionally difcharged through two fhort paf-
fages, which open into the urethra clofe to a

little eminence called verumontanum.

Near this eminence we meet with the pro-
. fate, which is fituated at the neck of the blad-
der, and 15 defcribed as being of a glandular
ftructure.—Tt is thaped fomewhat like a heart
with its fmall end foremoft, and invefts the
origin of the urethra. fnternally it appears to be
- of a firm fubftance, and compofed of feveral
follicles, fecr eting a whitith vifcid fluid, that is
difcharged by ten or twelve excreim‘y du&s
into the urethra, on each fide of the openings
of the veficulz feminales at the {ame time, and
from the fame caufes that the femen'is ex-
- pelled.  As this latter fluid is found te be ex-
ceedingly 11mp1d in " the veficule {feminales
of the dead fubject, it probably owes its
whitenefs and vifcidity to this liquor of the
‘Proﬁatﬁ:,

THE
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Tue penis, which 1s to be confidered as the
vehicle or active organ of procreation, is com-
poled of two columns, the corpora cavernsfa
and corpus [pongisfum.—The corpora cavernsfa,
which conftitute the greateft part of the penis,
may be defcribed as two cylindrical, ligamen-
tous tubes, each of which is compofed of an
infinite number of minute cells of a {pongy
texture, which communicate with each other.
—Thefe two bodies are of a very pliant tex-
ture, and capable of confiderable diftenfion ;
and being united laterally to each other, oc-
cafion by this union, a fpace above and ano-
ther below.—The uppermoft of thefe fpaces is
filled by the blood-veflels, and the lower one,
which is larger than the other by the urethra.
Thefe two cavernous bodies are at firft only
feparated by a partition of tendinous fibres,
which allow them to communicate with each

other ; but they afterwards divaricate from

each other like the branches of the letter Y,
and diminithing gradually in fize, are attached,

one on each fide, by means of the /igamentum
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THE corpus [pongiofum penis, OF corptts fpor-
grofum urethre, as it is ftiled by fome authors,
begins as foon as the urethra has paffed the
proftate, with a thick origin almott like a heart,
firft under the urethra, and afterwards above
© it, becoming gradually thinner, and furround-
ing the whole canal of the urethra, till it ter-
minates in a confiderable expanfion, and con-
ftitutes what 1s called the glans penis, which is
exceedingly vafcular, and covered with papiliz
like the tongue.—The cuticle which lines the
iner furface of the urethra, is continued over
the glans in the fame manner as it is {pread
over the lips.

THE penis is invefted by the common inte-
guments, but the cutis is refleéted back every
where from the glans as it is in the eye-lids,
fo that it covers this part when the penis is in
a relaxed ftate, as it were with a hood, and
from this ufe is called prepuce.

THE prepuce is tied down to the under part
- of the glans, by a fmall ligament called freaum,
- which is in faé only a continuation of the
- cuticle and cutis.—There are many fimple

{cbaceous follicles called glandule odorifere,
placed
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placed round the bafis of the glans, and the
fluid they fecrete, {ferves to preferve the exqui-
{ite {fenfibility of this part of the penis, and to
prevent the ill effects of attrition from the
prepuce. |

- THE wurethra may be defined to be a mem-
branouscanal, pafling from the bladder through
the whole extent of the penis. Several very
fmall openings called Jacune, communicate
with this canal, through which a mucus is dif-
charged into it ; and befides thefe, there are
two glands, firft defcribed by Cowper, as fe-
creting a fluid for lubricating the urethra,
and called Cowper’s glands (c); and Littre (d)
fpeaks of a gland fituated near the proftate,
as being deftined for the fame ufe.

Tae urethra being continued from the neck

of the bladder, is to be confidered as making. K I'

part of the urinary paflage; and it likewife
affords a conveyance to the femen, which we

(¢) Both Heifter and Morgagni ubferve, that they have
fomgtimes not been able to find thefe glands, fo that thr:}r |
do not feem to exift in all fubjeéts.

(d) Memoires de I’ Acadamic Royale des Sciences, 1700+

have
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have obferved, is occafionally difcharged into
it from the veficulz feminales. The direction
of this canal being firft under and then before
the pubis, occafion a winding in its courfe
from the bladder to the penis, not unlike the
turns of the letter S.

THE penis has three pair of mufcles, the
ereclores, acceleratores, and tranfverfales. The
firft originate from the tuberofity of the ifchi-
um, and terminate in the corpora cavernofa.
The acceleratores arife from the {phinécter, and
by their infertion ferve to comprefs the bul-
~ bous part of the urethra; and the franfeerfales
are deftined to afford a paflage to the femen, by
dilating the canal of the urethra.

THE arteries of the penis are chiefly derived
from the internal iliacs. Some of them are
fuppofed to terminate by pabulous orifices
within the corpora cavernola and corpus {pon-
giofum ; and others terminate in veins, which
at laft make up the vena magna dorfe penis, and
- other fmaller veins, which are in general diftri-
buted in like order with the arteries.

T : Its
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I'ts netves are large and numerous ; they

arife from the great {ciatic nerve, and accom=
pany the arteries in their courfe through the
penis.

‘Wt have now defcribed the anatomy of this
organ, and there only remains to be explained,
how it is enabled to attain that degree of firm-
nefs and diftenfion, which is effential to the
great work of generation.

Tue greateft part of the penis has been
{poken of, as being of a fpongy and cellular
texture, plentifully fupplied with blood-veflels
and nerves, and as having muicles to move it
in different directions : now, the blood is con-
ftantly pafling into its cells through the {mall
branches of the arteries which open into them,
and is from thence as conftantly abforbed by
the pabulous orifices of fome of its veins, fo
long as the corpora cavernofa and corpus {pon-
giofum continue to be in a relaxed and pliant
ftate. But when from any nervous influence
or other means, which it is not neceflary here
to deline or explain, the erectores or other muf-
cles of the penis, are induced to contraét; the
veins undergo a certain degree of compreflion,

: and
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wards the retum, from which they are divided
by the perinzum, form what i§ called the
Sourchette. 'The perinzum is that flethy fpace
which extends about an inch and an half from
the fourchette to the anus, and from thence
about two inches to the cocyx.

~ Tae labia pudendi being feparated, we ob-
ferve a fulcus called foffa magna ; in the upper
part of which is placed the clitoris, a fmall
round fpongy body, in {fome meafure refem-
bling the male penis, but impervious, com-
pofed of two corpora caverngfa, arifing from
the tuberofities of the os ifchii; furnithed
with two pair of mufcles, the ereores clitori-
dis, and the conftrictores cunn: 3 and terminating
im a glans, which is covered with its prepuce,
From the lower part, on each fide of the foffa,
pafs the nymphe, two membranous and {pongy
folds which feem deftined for ufeful purpofes
in parturition, by tending to enlarge the vo-
lume of the vagina, as the child’s head pafles
through it.—Between thefe, about the middle
of the fofla magna, we perceive the orifice of
the vagina or os externum, clofed by folds and
wrinkles ; and about half an inch above this,

and about an inch below the clitoris, appears
the
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the meatus trinarius or orifice of the wrethra,
~much fhorter, though fomewhat larger than in
men, with a little prominence at its lower edge,
which facilitates the introduétion of the ca-
theter.

TiE os externum is furrounded on the in-
fide by feveral membranous folds called ca-
runcule myrtiformes, which are commonly fup-
pofed to be the remains of a thin membrane
called hymen, that covers the vagina in chil-
dren. In gencral, the hymen is fufliciently
open to admit the paffage of the menfes, if it
exifts at the time of their appearance; fome-
times, however, it has been found perfectly
clofed.

THE wvagina, {ituated between the urethra
and the rectum, is compofed of two mem-
branes, one of which is mufcular, and the
other a continuation of that which coveis the
fofla magna, furrounded with a fpongy cellu-
lar fubftance. It terminates in the uterus
about half an inch above the os tincz, and is
wider and fhorter in women who have had
children than in virgins.

e ALL
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Avrv thefe parts are plentifully fupplied with
blood-veflels and nervés. Around the nymphae
there are febaceous follicles, which pour out a |
fluid to lubricate the inner furface of the va-
-gina; and the meatus urinarius, like the ure-
thra in the male {fubject, is conftantly moiften- =
ed by a mucus, which defends it againft the
acrimony of the urine.

TuE ulerus 1s a hollow vifcus, fituated 1
the hypogaftric region,between the re¢tum and
bladder. It is deftined to receive the firft ru- .
diments of the feetus, and to aflift in the de
velopement of all its parts, till it arrives at a
flate of perfection, and is fitted to enter into *
the world, at the time appointed by the wife
Author of nature.

- TrE uterus in its unimpregnated ftate, re: .
fembles a pear in fhape, fomewhat flattened,
with its fundus or bottom part turned towards
the abdomen, and its cervix or rect furrounded
by the vagina.—The entrance into its cavity
, forms a little protuberance, which has been
cénmpared ‘to the mouth of a tench, and is
therefore called os tinca.

Taz
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" Tae fubftance of the uterus, whichis of a
“confiderable thicknefs, appears to be cﬂmpﬁfcd
of many glands interwoven with {mall liga-
‘mentous fibres, {mall branches of nerves, fome
‘lymphatics, and with arteries and veins innu-
-merable.  Its nerves are chiefly derived from
the intercoftal, and its arteries and veins from
the hypogaftric and hemorrhoidal. The mem-
brane which lines its cervix, isa céntinuation
of the inner membrane of the vagina ; butthe
outer furface of the body of the uterus is co-
- vered with the peritonzum, which is reflected
-~ over it, and defcends from thence to the intef-
tinum rectum. This duplicature of the peri-
tonzum, by pafling off from the fides of the
uterus to the fides of the pelvis, is there firmly
connected, and forms what are called /igamenta
uteri lata 3 which not only ferve to fupport the
‘uterus, but to convey nerves and blood-veflels
to it. ‘

THrE ligamenti uteri rotunda avife from the ,
- fides of the fundus uteri, and pafling along
within the fore-part of the ligamenta lata, de-
{cend through the abdominal rings, and termi-
nate in the fubftance of the mons veneris. The
fuhﬂance of thefe ligaments is vafcular, and

dtg although
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although both they and the ligamenta lata ad-
mit the uterus in the virgin ftate, to move
only about an inch up and down; yet in the
courfe of pregnancy they admit of confiderable
diftenfion, and after parturition, return nearly
to their original ftate with furprizing quick-
nefs. 7.3

'
B s St

On each fide of the inner furface of the
uterus, in the angle near the fundus, a fiall
orifice 1s to be difcovered, which 1s the begin-
ning of one of the tube fallopiane—each of
thefe tubes, which are two in number, pafling -
through the fubftance of the uterus, is ex-
tended along the broad ligaments, till it
reaches the edge of the pelvis, from whence
it refleéts back, and turning over behind the
ligaments, about an inch of its extremity is
{een hanging loofe in the pelvis, near the ova-
rium.—Thefe extremities having a jagged ap-
pearance, are called fimbrie, or morfus diabolr.
Fach tubia fallopiana is ufually about three
inches long. Their cavities are at firft very
fmall, but becomes gradually larger, like a
trumpet, as they approach the fimbriz.

NEesgr
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Near the fimbriz of each tuba fallopiana,
about an inch from the uterus, is fituated an
oval body called evarium, of about half the
fize of the male tefticle—Each of thefe svaria
1s covered by a produétion of the peritonzum,
and hangsloofein the pelvis.—Theyare of a flat
and angular form, andappearto be compofed of
a white and glandular fubftance, in which we
are able to difcover feveral minute veficles fill-
ed with a coagulable lymph, of an uncertain
number, but not often exceeding twelve in
each ovary.—In the female of riper years,
thefe velicles become exceedingly turgid, and
a kind of yellow coagulum is gradually form-
ed within one of them, which increafes till its
coat difappears, and it then changes into an
hemifpherical body, called corpus Juteum, which
refembles a bunch of currants, and is hollow,
containing within its cavity the very minute
membranes or eggs, each of which may be-
come the feat of a feetus.—In conception, one
of thefe mature ova is fuppofed to be impreg-
nated with the male femen, and to be {queez-
ed out of its nidus into the fallopian tube;
and it is obfervable, that the number of fcars
or fillures in the ovarium, conftantly corre-
T 4 {ponds
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{ponds with the number of feetufes excluded
by the mother.
Of Conception.

Max, being ever curious and inquifitive,
has naturally been led to inquire after the ori-

gin of his exiftence ; and the fubject of gene-'

ration has employed the philofophical world
in all ages: but in following nature up to her
minute recefles, the philofopher foon finds
himfelf bewildered, and his imagination often
{upplies that which he {o eagerly withes to dif-

cover, but which is deftined perhaps never to =

be revealed to him. Of the many theories
which have been formed on this {ubject, that
of the ancient philofophers {feems to have been
the moft fimple; they confidered the male fe-
men as alone capable of forming the feetus,
and believed that the female only afforded it a
lodging in the womb, and fupplied it with
nourithment after it was perfectly formed.—
This opinion, however, foon gave place to ano-
ther, in which the female was allowed a morg
confiderable {fhare in conception,

Tais
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Turs fecond fyftem confidered the'feetus
as being formed by the mixture of the feminal
liquor of both fexes, by a certain arrangement
of its feyeral particles in the uterus.—But in
the 16th century, velicles or eggs were difco-
vered in the ovaria or female tefticles ; the
feetus had been found fometimes in the abdo-
men, and fometimes in the fallopian tubes; '
and the two former opinions were exploded in
favour of a new doctrine. The ovaria were
compared to a hunch of grapes, being fuppofed
to confift of veficles, each of which had a ftalk,
{o that it might be difengaged without hurt-
ing therelt, or fpilling: the liquor it contained.
Fach veficle was faid to includea little animal,
almoft complete in all its parts; and the va-
pour of the male femen being conveyed to the
ovarium, was {fuppofed to produce a fermenta-
tion in the veficle, which approached the neareft
to maturity ; and thusinducing it to difengage
itfelf from the ovarium, it pafled into the
tuba fallopiana, through which it was con-
veyed into the uterus. Here it was {uppofed
to take root like a vegetable feed, and to form,
with the veflels originating from the uterus,
what 1s called the p/acenta; by means of which

| the
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the circulation is carried on between the mo-
ther aqd the feetus.

Turs opinion, with all its abfurdities, conti-
nued to be almoft univerfally adopted, till the

clofe of the fame century, when Leeuwen-

hoeck, by means of his glafles, difcovered cer-
tain opake particles, which he defcribed as fo
many ammalcula, floating in the {eminal fluid
of the male.

Tuis difcovery introduced a new {chifm
among the philofophers of that time, and gave
rife to a fyftem which is not yet entirely ex-
ploded. According to this theory, the male
femen pafling into the tub fallopianz, one of
the animalcula penetrates into the fubftance of
the ovarium, and enters into one of its vefi-
cles or ova. This impregnated ovum is then
fqueezed from its hulk, through the coats of
the ovarium, and being feized by the fimbriz,
i1s conducted through the tube to the uterus,
where 1t 1s nourifhed till it arrives at a ftate of
perfection. In this fyftem there is much in-
genuity, but there are certain circumftances
fuppofed to take place, which have been hi-

therto inexplicable. A celebrated modern

writer,

L
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writer, M. Buffon, endeavours to reftore, in
fome meafure, the moit ancient opinion, by
allowing the female femen a fhare in this of-
fice ; afferting, that animalcula or organic
particles are to be difcovered in the feminal
liquor, of both fexes: he derives the female
femen from the ovaria, and he contends that
no ovwm exifts in thofe parts.—But in this idea
he is evidently miftaken; and the opinion
now moft generally adopted is, that an im-
pregnation of the ovum, by the influence of
the male femen, is eflential to conception.—
That the ovum is to be impregnated, there
can be no doubt ; but as the manner in which
{uch an impregnation is fuppofed to take place,
and the means by which the ovum afterwards
gets into the fallopian tube, and from thence
into the uterus,areftillfounded chiefly on hypo-
thefis, we will not attempt to extend farther,
the inveftigation of a fubject, concerningwhich
fo little can be advanced with certainty.

Of the Featus in Utero.

OrrorTuUNITIES Of diffecting the human

gravid uterus occurring but {eldom, the {tate
of
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of the embryo ( f) immediately after conception
cannot be perfectly known.

WuEeN the ovum defcends into the uterus,
it is fuppofed to be very minute; and it is not
till {feveral days after conception, that the ru-
diments of the embryo begin to be afcertained.
—About the feventh day the eye may difcover
the firlt linecaments of the feetus; but thefe

Jineaments are as yet very imperfe@. Two
little veficles appear in an almoft tranfparent
jelly, the largeft of which is deftined to be-
come ‘the head of the fectus, and the other
{maller one is referved for the trunk. But at
this period no extremities are to be feen ; the
umbilical chord ippem*s only as a very minute
thread, and the placenta does not as yet ab-
forb the red particles of the blood. At the
end of fiftecen days, not only the head but the
features of the face begin to be developed.—
The nofe appears like a fmall prominent line,
and we are able to difcover another line un-
der it, which is deftined for the feparation of

. () The rudiments of the child are ufually diftinguifh-
ed by this name, till the human figure can be diftin&ly
afcertained, and then it has the appellation of ferus. *

the
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the lips. Two black points appear inthe
~ place of eyes, and two minute holes mark the
ears—at the fides of the trunk, both above and
below, we fee four minute protuberances,
which are the rudiments of the arms and legs.
At the end of three weeks the body of the fae-
tus is fomewhat augmented, and both the
hands and feet are to be diftinguithed. The
upper extremities are found to increafe fafter
than the lower ones, and the feparation of
the fingers is accomplithed fooner than that of
the toes.

Towarps the end of the firft month, the
feetus is about an inch long, and the human
form may be decifively afcertained—all the
parts of the face may be diftinguifhed, the
thape of the body is clearly marked out, the
haunches and the abdomen are elevated, the
fingers and toes are feparated from each other,
and the inteftines appear like mintte threads.
After fix weeks the foetus is grown much lon-
ger, and the human figure appears to be more
perfect, but the head is ftill larger in propor-

tion than the other parts of the body.

AT
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" A the end of the fecond month, the foetfis
meafures two inches and a quarter, at the end
of the third month three inches and a half,
and about the fourth or fifth month, ufually
about five inches; and from that time to the
end of the ninth month it gradually increafes
to about the length of twelve inches, fome-
times more, and fometimes not quite fo much.

TrE feetus during all this time aflames an
oval figure, which correfponds with the fhape
of the uterus. Its chin is found reclining on
its breaft with its knees drawn up towards its
chin, and its arms folded over them. But it
feems likely, that the pofture of fome of thefe
parts is varied in the latter months of preg-
nancy, fo as to caufe thofe painful twitches,
which its mother ufually feels from time to
time.—In natural cafes its head is probably
placed towards the os tincz, from the time of
conception to that of its birth; though for-
merly it was confidered as being placed to-
wards the fundus uteri, till about the eighth
or ninth menth, when the head, by becoming
{pecifically heavier than the other parts of the
body, was {uppofed to be turned downwards.

THE
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Tur capacity of the uterus increafes in pro-
portion to the growth of the feetus, but with-
out becoming thinner in its fubftance as might
naturally be expected.—The nourifhment of
the feetus, during all this time, feems to be de-
rived from the placenta, which appears to be
originally formed by that part of the ovum
which is next the fundus uteri. The remain-
ing unconnected part of the ovum, and like-
wife the furface of the placenta, are covered
by a membrane called chorion (g); and within,
this is another pellucid membrane called am-
nios (F); and thefe two include a watery fluid,

(¢) Befides thefe two membranes, Dr. Hunter has dif-
covered a third, which is the exterior one, being {uppofed
to be a lamella from the inner furface of the uterus. In
the latter months of pregnancy it becomes gradually thin-
ner and more conneéted with the chorion—he has named
it membrana m.r:;’:tm, or decidua, asitis caft off with the
placenta. ;

(#) In fome quadrupeds the urine appears to be con-
" yveyed from the bladder through a canal called srachus, to
the allantois, which is a refervoir, refembling a long and
blind gut, fituated between the chorion and amnios. The
human feetus feems to have no fuch refervoir, though fome
writers have fuppofed that it does exift. From the top of
the bladder, a few longitudinal fibres are extended to
‘the umbilical chord ; and thefe fibres have been confidered
as the urachus, though without having been ever found:

ryious, : ;
< whith
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which is the /liguor amnii (i), in which the foc-
tus floats till the time of its birth.—In the firft
months of pregnancy, the involucra bear a
large proportion to their contents; but this
proportion is afterwards reverfed, as the feetus
increafes in bulk,

THE placenta, which is the medium through
which the blood is conveyed from the mother
to the foetus, and the manner' in which this
conveyance takes place, deferve to be clearly
defcribed, as being a fubjed not generally un-
derftood.—Without fuch an explanation it
might perhaps be readily {fuppofed, that the ar-
teries of the uterus pafs into the fubftance of
the placenta ; and that the blood, after being
- conveyed through the umbilical arteries to the

(/) The liquor amnii coagulatés like the Iymph. It
has been fuppofed to pafs into the cefophagus, and to
afford nourifhment to the feetus; but this does not feem
probable. Children have come into the world without
an eefophagus, or any communication between the flomach
and the mouth; but there has been no well attefted in-
ftance, of a child’s having been born wnhuut a placenta,
and it does not feem likely, thatany of the fluid can be
abforbed through the pores of the fkin, the fkin in the fee-
tus being every where covered with a great quantity of
mucus. .

' foetus,
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foetus, is returned back by the umbilical vein
to the placenta, and from thence to the uterus.
—Such an idea, however, would bea very er-
roneous one. We will point out the true
manner in which this procefs is conducted.

Tur placenta is a broad, flat, and fpongy
fubftance, like a cake, clofely adhering to the
inner furface of the womb, ufually near the
fundus,and appearing as it were made up of the
ramifications of the umbilical arteries and vein.
The arteries of the uterus difcharge their con-
tents into the fpongy cells of this cake, and
the veins of the placenta, abforbing the blood
from thefe cells in the fame manner ds they ab-
forbit in the corpora cavernofa penis, atlength
form the umbilical vein,which pafles on to the
finusof the vena portz, and from thence to the
vena cava, by means of the canalis venyfus,
a communication that is clofed in the adult.
But the circulation of the blood through the
heart is not conduéted in the feoetus as in the
adult: in the latter, the blood is carried from
the right auricle of the heart through the pul-
monary artery, and is returned to the left au-
ricle by the pulmonary vein; but a dilata-
tion of the lungs is eflential to the paffage of

U the
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the blood through the pulmonary veflels, and
this dilatation cannot take place till after the
child 1s born and has refpired. This defici-
ency, however, is fupplied in the feetus by
an immediate communication between the
right and left auricle, through an oval open-
ing, in the feptum which divides the two au-
ricles, called foramen ovale. The blood is like-
wife tran{mitted from the pulmonary artery
to the aorta, by means of a duct called canalis
arteriofus, which, like the canalis venofus, and
foramen ovale, gradually clofes after birth.

Tur blood is returned again from the fee-
tus through two arteries called the umbilical ar-
teries, which fometimes arife from the iliacs,
and fometimes from the aorta defcendens.
Thefe two veflels taking a winding courfe with
the vein, form with that; and the membranes
by which they are furrounded; what is called
the wmbilical cherd. Thefe arteries, after rami-
fying through the fubftance of the placegta,
open and difcharge their blood into its cells,
from whence it is abforbed by the veins of the
uterus ; fo that a, conftant depofition and
abforption are carried on, and the feetus 1s

| found




[ 2281

found to have a circulation independent of its
mother.

T Ay N
Of the Thoras.

HE thorax, or cheft, is that cavity of the

trunk which extends from the clavicles
or the lowerpart of the neck, to thediaphragm,
and includes the vital organs, which are the
heart and lungs; and likewife the trachea and
cefophagus.—This cavity is formed by the
ribs and vertebrz of the back, covered by a
great number of mufcles, and by the common
integuments, and anteriorly by two glandular
bodies called the breafts.—The fpaces between
the ribs are filled up by mufcular fibres, which
from their fituation, are called intercoftal
mufcles.

Ll At SECTION
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S E.CT.TON T
Of the Breafls.

HE breaffs may be defined to be two
large conglomerate glands, mixed with
a2 good deal of adipofe membrane. The glan-
dular part is compofed of an infinite number
of minute arteries, veins, and nerves.

THE arteries are derived from two different
trunks, one of which 1s called the 7nfernal, and
the other the external mammary artery. 'The
firlt of thefe arifes from the {ubclavian, and
the latter from the axillary.

TuE veins every where accompany the ar-
teries, and are diftinguifhed by the fame name.

—The nerves are chiefly from the vertebral

pairs.—Like all other conglomerate glands, the
breafts are made up of a great many {mall
diftin¢t glands, in which the milk is fecreted
from the ultimate branches of arteries. The
excretory ducts of thefe feveral glands, gra-

dually uniting as they approach the nipple,
form
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form the #ubuli ladtiferi (1), which are ufually
about feven or eight in number, and open at
its apex. Thefe dudts, in their courfe from the
glands, are furrounded by a ligamentary elaftic
fubftance, which terminates with them in the
nipple. Both this fubftance, and the duéts
which it contains, are capable of confiderable
extenfion and contraction; but in their natural
ftate are moderately corrugated, {o as to pre-
vent an involuntary flow of milk, unlefs the
diftending force be very great, from the ac-
cumulation of too great a quantity.

Tue whole fubftance of the nipple is ve-
ry {pongy and elaftic: its external {urface
is uneven, and full of {mall tubercles. The
nipple 1s furrounded with a difk, or circle of
a different colour called the ares/z ; and on
the infide of the fkin, under the areola, are
many febaceous glands, which pour out a mu-
cus to defend the areola and nipple: for the
dkin upon thefe parts is very thin ; and the
nervous papille lying very bare, are much
expofed to irritation.

TuEe breafts are formed for the fecretion of
milk, which is deftined for the nourithment of

(/) Nuck was the firft who obferved that thefe tubuli
communicate with each other before they reach the nipple.

3 S the
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the child for fome time after its birth, This
{ecretion begins to take place foon after deli-
very, and continues to flow for many months

in very large quantities, if the woman fuckles
her child.,

TuEe operation of fution depends on the
principles of the air-pump, and the flow of
milk through the lactiferous tubes is facilitat-
ed by their being ftretched out,

. Tue milk, examined chemically, appears to
be compofed of oil, mucilage, and water, and
of a confiderable quantity of {fugar. The gene-
rality of phyfiologifts have fuppufed that, like
the chyle, it frequently retains the properties
of the aliment and medicines taken inta the
ftomach ; but from fome late experiments (m),
this fuppofition appears to be ill founded.

BE O INT 0N
Of the Pleura,

HE éavity of the thorax is every where
lined by a membrane of a firm texture
called _?_"!'L’H!‘H.I It is compofed of two diftinét

(7) See the ?’am‘m de Med. for Jan, 1781.
portions
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portions or bags, which, by being applied to,
each other laterally, form a feptum called
mediaftinum, which divides the cavity into two
‘parts, and is attached pofteriorly to the ver-
tebrz of the back, and anteriorly to the fter-
num.—But the two laminz of which this fep-
tum is formed, do not every where adhere to
each other; for at the lower part of the tho-
rax they are {feparated, to afford a lodgment
to the heart; and at the upper part of the ca-
© vity, they receive between them the thymus.

Tue pleura is plentifully fupplied with ar-
teries and veins from the internal mammary,
and theintercoftals. Its nerves, which are very
inconfiderable, are derived chiefly from the
dorfal and intercoftal nerves.

TuE furface of the pleura, like that of the
peritonzum and other membranes lining ca-
vities, is conftantly bedewed with a ferous
moifture (#), which prevents adhefions of the
vifcera.

() When this fluid is exhaled in too great a quantity,
or is not properly carried off, it accumulates and confti-

 tutes the hydrops pedforis.
U 4 ~ Tae
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Tre mediaftinum, by dividing the breaft
info two cavitiés, obviated many inconveni-
encies, to which we fhould otherwife be liable.
It prevents the two lobes of the lungs from
comprefling cach other when we lie on one
{ide ; and confequently contributes to the free-
dom of refpiration, which is difturbed by the
leaft preflure on the lungs.—If the point of a
{word penetrates between the ribs into the
cavity of the thorax, the lungs on that fide
ceafe to perform their office, becaufe the air
being admitted through the wound, prevents
the dilatation of that lobe, while the other lobe,
whichis {eparatedfrom it by the mediaftinum,
remains unhurt, and continugs to perform its
function as ufual,

S1EHCLT 170 N aslll,
of the Ti hymus.

HE thymus is a glandular fubftance, the

ufe of which is not perfeétly afcertained,

its excretory duct not having yet been difco-
vered. It is of an oblong figure, and is larger
in the feetus, and in young children than in
| adults,
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adults, being fometimes ncarly effaced in very
old fubjects. It is placed in the upper part of
the thorax, between the two laminz of the
mediaftinum; but at firft 1s not altogether con-
tained within the cavity of the cheft, being
found to border upon the upper extremity of
the fternum.

SEBC Tula@ulls <1V
Of the Diaphbragm.

H E cavity of the thorax is {eparated from

that of the abdomen, by a flelhy and
membranous feptum called the diaphragm or
midriff. The greateft part of it is compofed
of mufcular fibres ; and on this account, fyf-
tematic writers ufually place it very properly
among the mufcles.—Its middle part is ten-
dinous, and it is covered by the pleura above,
and by the peritonzum below.—It feems to
haye been improperly named /feptum tranfver-
Jfum, as it it does not make a plane, tranfverfe
divifion of the two cavities, but forms a kind
of vault, the fore-part of which is attached to
the fternum.—Laterally it is fixed to the laft
of the true ribs, and to all the falfe ribs ; and
its
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its lower and pofterior part is attached to the
vertebre lumborum, where it may be faid to
be divided into two portions or crura (o).

TwE principal arteries of the diaphragm are
derived from the aorta, and its veins pafs in-
to the vena cava.—Its nerves are chiefly de-

rived from the cervical pairs.—I[t affords a
paflage to the vena cava throughits tendinous
part, and to the cefophagus through its flethy
portion.—The aorta pafles down behind it be-
tween its crura.

Tue diaphragm not only ferves to divide
the thorax from the abdomen, but by its muf-
cular ftructure, is rendered one of the chief
agents in velpiration.—When its fibres con-
tract, its convex fide which is turned towards
the thorax, becomes gradually flat, and by
increafing the cavity of the breaft, affords room
for a complete dilatation of the lungs, by means
of the air which is then drawn into them by

. -

(¢) Anatomical writers have ufually defcribed the dia-
phragm, as being made up of two mufcles united by a
middle tendon ; and thefe two portions or crura, form
what they fpeak of as the inferior mufile, arifing from the
fides and fore-part of the vertebra.

the
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the a& of infpiration.—The fibres of the dia-
phragm then relax, and as it refumes its former
ftate, the cavity of the thorax becomes gra-
dually diminithed, and the air is driven out
again from the lungs, by a motion contraryto
the former one, called exfpiration.

I T is in fome meafure by means of the dia-
phragm, that we void the feces at the anus,
and empty the urinary bladder.—Befides thefe
offices, the actsof coughing, {neczing, {peak-
ing, laughing, gaping, and {ighing, could not
take place, without its affiftance; and the gen-
tle preflure, which all the abdominal vifcera
receive from its conftant and regular motion,
cannot fail to aflift in the performance of the
feveral funétions, which were afcribed to thofe
vifcera,

BiR.C T -O: N\,
Of the Trachea,

HE trachea or windpipe, is a cartilagi-

nous and membranous canal, through
which the air pafles into the lungs.—Its up-
per part, which is called the imyzx, is com-
pofed
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pofed of five cartilages. The uppermoft and
fmalleft of thefe cartilages, is placed over the
glottis or mouth of the larynx, and is called
epiglottis, which has been before fpoken of, as
clofing the paflage to the lungs in the at of
{wallowing. The fides of the larynx are com-
pofed of the two arytenside cartilages, which
are of a very complex figure, not eafy to be
defcribed. The anterior and larger part of the
larynx is made up of two cartilages, one of
which is called thyroides or feutiformis, from its
being fhaped like a buckler; and the other
cricoides or annularis, from its refembling a
ring. Both thefe cartilages may be felt imme-
diately under the fkin, at the fore-part of the
throat, and the #hyroides, by its convexity,
forms an eminence called pomum adami, which
1s ufually more confiderable in the male than
in the female fubject.

AwLL thefe cartilages are united to each other
by means of very elaftic, ligamentous fibres ;
and are enabled by the affiftance of their {feve-
ral mufcles, to dilate or contract the paflage of
the larynx, and to perform that variety of
motion which feems to point out the larynx,

as the pnnclpal organ of the voice; for
when
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when the air pafles out through a wound in
the trachea, it produces no found.

Taese cartilages are moiftened by a mucus,
which feems to be fecreted by minute glands
fituated near them.—The upper part of the
trachea, and the cricoid and thyroid cartilages,
are in fome meafure covered anteriorly by a
confiderable body, which is {fuppofed to be of
a glandular ftructure, and from its {ituation is
called the thyraid gland ; though its excretory
duct has not yet been difcovered, or its real
ufe afcertained. |

TuEe glottis is interiorly covered by a very
fine membrane, which is moiftened by a con-
ftant fupply of a watery fluid.—From the la-
rynx, the canal begins to take the name of #ra-
thea or afpera arteria, and extends from thence
as far down as the fourth or fifth vertebra ot
the back, where it divides into two branches,
which are the right and left bronchial tube.—

Each of thefe bronchi (p), ramifies through the
{ubftance

(#) The right bronchial tube is ufually found to be
fomewhat fhorter and thicker than the left; and M. Por-

tal, who has publilhed a memoir on the adlion of the
lungs
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fubftance of that lobe of the lungs, to which
it is diftributed, by an infinite number of
-branches, which are formed of cartilages fe-
parated from each other like thofe of the tra-
chea, by an intervening membranous and liga-
mentary fubftance. Each of thefe cartilages
is of an angular figure; and as they beconre
gradually lefs and lefs in their diameter, the
lower ones are in fome meafure received into
thofe above them, when the lungs after be-
ing inflated, gradually collapfe by the air be-
ing puthed out from thém in expiration.—As
the branches of the bronchi become more mi-
nute, their cartilages become more and more
angular and membranous, till at length they
are found to be perfectly membranous, and at
laft become invifible.

Tuke trachea is furnithed with flethy or muf-
cular fibres, fome of which pafs through its
whole extent longitudinally, while the others

lungs on the aorta in refpiration, obferves, that the left .
bronchial tube is clofely contrafted by the aorta; and
from fome experiments, he is induced to conclude, that
in the firft refpirations, the air only entersinto the right
lobe of the lungs.~Memoires de I’Academic Royale des
Sciences, 176g. -3

are
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are carried round it in a circular direction ; fo
that by the contraction or relaxation of thefe
fibres, it is enabled to fhorten or lengthen it-
{elf, and likewife to dilate or contraét the dia-
meter of its paflage.

TrE trachea and its branches, in all their
ramifications, are furnithed with a great num-
ber of {mall glands which are lodged in their
cellular fubftance, and difcharge a mucous
fluid on the inner {urface of thefe tubes.

THe cartilages of the trachea, by keeping
it conftantly open, afford a free paffage to the
air, which we are obliged to be inceflantly re-
fpiring ; and its membranotis part, by being
capable of contraction and dilatation, enables-
us to receive and expel the air in a greater or
lefs quantity, and with more or lefs velocity,
as may be required in finging or in declama-
tion. This membranous ftructure of the tra-
chea pofteriorly, feems likewife to aflift in the
defcent of the food, by preventing that im-
pediment to its paffage down the cefophagus,
which might be expeted, if the cartilages
were complete rings.

THE
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Tur trachea receives its arteries from the
carotid and fubclavian arteries, and its veins
pafs into the jugulars.—Its nerves arife from
the recurrent branch of the eighth pair, and
from the cervical plexus.

S EiErTely O N . Vk
Of the Lungs.

HE lungs fill the greater part of the ca-

vity of the breaft. They are of a foft
and {pongy texture, and are divided into two
lobes, which are {feparated from each other by
the mediaftinum, and are externally covered
by a production of the pleura. FEach of thefe
is divided into two or three lefler lobes ; and
we commonly find three in the right fide of
the cavity, and two in the left. 5

To difcover the ftructure of the lungs, it is
required to follow the ramifications of the
bronchi, which were defcribed in the laft fec-
tion.—Thefe becoming gradually more and
more minute, at length terminate in the cel-

lular fpaces or veficles, which make up the
oreateft

4
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greateft part of the fubftance of the lungs, and
teadily communicate with each other. .

Tre lungs feem to poflefs but little fenfibi-
lity. Their nerves, which are fmall, and few
in number, are derived from the intercoftal
and eighth pair. This laft pair having reach-
éd the thorax, fends off a branch on each fide
of the trachea, called the recurrent, which re-
afcends at the back of the trachea, to which
it furnifhes branches in its afcent, as well as
to the cefophagus, but it is chiefly diftributed
to the larynx and its mufcles. By dividing
this recurrent nerve at its origin, an animal is
deprived of its voice.

THERE are two feries of arteries which car-
Ty blood to the lungs, thefe are the arterie
bronchiales, and the pulmonary artery.

THE arterie bronchiales, begin ufually by
two branches, one of which commonly arifes
from the intercoflal, and the other from the
‘trunk of the aorta: but fometimes there are
three of thefe arteries, and in fome {fubjelts

only one.—The ufe of thefe arteries is to ferve
X for
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for the nourithment of the lungs, and their ra-
mifications are feen creeping every where on
the branches of the bronchi.—The blood is
brought back from them by the bronchial vein
mnto the vena azygos.

Tue pulmonary artery and vein are not in-
tended for the nourifhment of the lungs, but
the blood in its paflfage through them, is def-
tined to underge fome changes, or to acquire
certain eflential properties (from the action
of the air), which it has loft in its circula-
tion through the other parts of the body.
The pulmonary artery receives the blood from
the right ventricle of the heart, and dividing
into two branches, accompanies the bronchi
every where, by its ramifications through the
lungs; and the blood is afterwards conveyed

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 greater than that which
is fent in the fame proportion of time, through
all the other parts of the body.

SECTION

A ey e

—-.--l..u-l—.;'.-...h'h.-l-. =" .




[ 307 1

8BRS OB WIT,
Of Refpiration.

ESPIRATION conftitutes one of thofe
functions which are properly termed vi-
tal, as being eflential to life; for tolive and
to breathe are in fact fynonymous terms. It
confifts in an alternate contraction and dilata-
tionof the thorax, by firft infpiring airinto the
lungs, and then expelling it from them in ex~
{piration.

It will perhaps be eafy to diftinguifh and
point out the feveral pheznomena of refpira-
tion ; but to explain their phyfical caufe will
be attended wijth difficulty ; for it will natu-
rally be enquired, how the lungs, when empti-
ed of the air, and contracted by ex{piration,
become again inflated, they themfielves being
perfectly paflive’—How the ribs are elevated
in oppofition to their own natural fituation ?
and why the diaphragm is contracted down-
wards towards the abdomen? Were we to af-
fert that the air, by forcing its way into the

X 2 | cavity
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cavity of the lungs, dilated them, and confe-
quently elevated the ribs, and prefled down the
diaphragm, ‘we thould {peak erroneouily.
What induces the firft infpiration, it is not eafy
to afcertain ; but after an animal has once re-
{pired, it would feem likely that the blood
after expiration finding its paflage through
the lungs obftructed, becomes a fFimulus, which
- induces the intercoftal mufcles and the dia-
phragm to contract, and enlarge the cavity of
the thorax, in confequence perhaps of a cer-
tain nervous influence, which we will not
here attempt to explain. The air then rufhes
into the lungs; every branch of thebronchial
tubes, and all the cellular fpaces into which
they open, become fully dilated ; and the pul-
monary veflels being equally diftended, the
blood flows through them with eafe. ‘Butas
the {timulus, which firft occafioned this dilata- J
tion ceafes to operate, the mufcles gradually
contrad, the diaphragm rifes upwards again,
and diminifhes the cavity of the cheft; the ribs
return to their former ftate, and as the air paffes
out in exfpiration, the lungs gradually collapfe,
and a refiftance to the paflage of the blood
again takes place. But the heart continuing to
, veceive and expel the blood, the pulmonary
artery
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artery begins again to be diftended, the ftimu-
lus is renewed, and the fame procefs is repeated,
and continues to be repeated, in a regular fuc-
ceflion during life : for though the mufcles of
refpiration, having a mixed motion, are, (un-
like the heart) in fome meafure dependent on
the will, yet no human being, after having once
refpired, can live many moments without it,—
In an attempt to hold one’s breath, the blood
{foon begins to diftend the veins, which are
. unable to empty their contents into the heart;
and we are able only, during a very little time,
torefift the ftimulus to infpiration. In drown-
ing, the circulation feems to be {topped upon
this principle; and in hanging, the preflure
~ madeon the jugularveins, may co-operatewith
theftoppage of refpiration in bringing on death.

-~ Trrc within thefe few years, phyfiologifts
were entirely ignorant of the ufe of efpira-
tion. It was at length difcovered, in part,
by the illuftrious Dr. Prieftley. He found
that the air expired by animals was phlogifti-
cated ; and that air was fitter for refpiration,
or for fupporting animal life, in - proportion
as it was freer from the phlogiftic principle.
it had long been obferved, that the blood in

X 3 pafling
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pafling through the lungs acquired a more
florid colour. He therefore fufpected, that it
was owing to its having imparted phlogifton
to the air : and he {atjsfied himfelf of the truth
of this idea by experiments, which fhewed,
that the craflamentum of extravafated blood,
phlogifticated air in proportion as it loft
its dark colour. He farther found, that
blood thus reddened had a ftrong attrac-
tion for phlogifton; infomuch that it was ca-
pable of taking it from phlogifticated air, there-
by becoming of a darker colour. From hence
it appeared that the blood, in its circulation
through the arterial fyftem, imbibes a confider-
able quantity of phlogifton, which is difcharg-
ed from it to the air in the lungs.

Txur1s difcovery has fince been prnfecuted__

by two very ingenious phyfiologifts, Dr. Craw-
ford, and Mr. Elliot. It had been fhown by
profeflors Black and Irvine, that different bo-
dies have different capacities for containing
fire. For example, that oil, and water, when
equally hot to the fenfe, and the thermometer
contain different proportions of that princi-

ple; and that unequal quantities of it are re-
quired, in order to raife thofe fubftances tq

like temperatures. The enquiries of Dr.Craw-

il

ford, §
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ford, and Mr. Elliot, tend to prove, that the ca-
pacities of bodies for containing fire are dimi-
nithed by the addition of phlogifton, and in-
creafed by its feparation : the capacity of calx
of antimony, for example, being greater than
that of the antimony itfelf. Common air con-
tains a great quantity of fire ; combuftible bo-
dies very little. Incombuftion, a double elec-
tive attraction takes place ; the phlogifton of
the body being transferred to the air, the fire
contained in the air to the combuftible body.
But as the capacity of the latter is not increaf-
ed fo much as that of the former is diminifh-
- ed, only part of the extricated fire will be ab-
{forbed by the body. The remainder therefore
will raife the temperature of the compound;
and hence we may account for the heat at-
tending combuftion. As the ufe of refpira-
tion is to dephlogifticate the blood, it feems
probable, that a like double elective attraction
takes place in this procefs; the phlogifton of
the blood being transferred to the air, and the
fire contained in the air to the blood ; but with
this difference, that the capacities being equal,
the whole of the extricated fire is abforbed
by the latter. The blood in this ftate circu-
lating through the body, imbibes phlogifton,

X 4 and
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and of courfe gives out its fire; part only 6f
which is abforbed by the parts furnithing the
phlogifton, the remainder, as in combuftion,
becoming fenfible; and is therefore the caufe
of the heat of the bnd}r, or what is called ani-

mal heat.

IN confirmation of this doctrine it may be
obferved, that the venous blood cuﬁtains-_]e[s -
dire than the arterial ; combuftible bodies lefs
than incombuftible ones; and that air con-
tains lefs of this principle, according as it is
rendered, by combination with phlogjﬁoxk
lefs fit for refplramﬂn % Sl

Ix afcending very high mountains, refpira-
tion 1s found to become fhort and frequent,
and fometimes to be attended with a {pitting
of blood.—Thefe fymptoms {feem to be occa-
fioned by the air being too rare and thin to
‘dilate the lungs fufficiently ; and the blood
gradually accumulating in the pulmonary
vellels, fometimes burits thr_ﬂﬁgh their coats,
and is braught up by coughing.—This has

* See Crawford’s Experiments and Qbfervations on Animal
Hmr, and Elliot’s Pﬁrfz-;-f pbrm! Oﬁﬁrmarmm

likewife
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likewife been accounted for in a different way,
by fuppofing that the air contained in the
blood, not receiving an equal preflure from
that of the atmofphere, expands, and at length
ruptures the very minute branches of the pul-
monary veflels ; upon the fame principle that
fruits and animals put under the receiver of
an air-pump, are feen to {well as the outer air
becomes exhaufted. But Dr. Darwin of Litch-
field, has lately publifhed fome experiments,
which feem to prove, that no air or elaftic va-
pour does exift in the blood-veflels, as has
been generally fuppofed ; and he is induced
to impute the fpitting of blood, which has
fometimes taken place in afcending high
mountains, to accident, or to violent exer-
tions; as it never happens to animals that are
put into the exhaufted receiver of an air-
pump, where the diminution of preflure is
many times greater, than on the fummit of the

highe{t mountains.

SECTION
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SECT TON VIIL,
Of the Viice.

ESPIRATION has already been de-
{cribed as affording us many advantages;
and next to that of life, its moft important
ufe feems to be that of forming the voice and
fpeech. The ancients, and almoft all the mo-
derns, have confidered the organ of fpeech as
a kind of mufical inftrument, which may be
compared to a flute, to an hautboy, to an or-
gan, <rc. and they argue after the following
manner.—

- THE trachea, which begins at the root of
the tongue, and goes to terminate in the lungs,
may be compared to the pipe of an organ, the
lungs dilating like bellows during the time of
infpiration ; and as the air is driven out from
them in expiration, it finds its paflage ftraiten-
ed by the cartilages of the larynx, againft
which it ftrikes.—As thefe cartilages are more
or lefs elaftic, they occafion in their turn more
or lefs vibration in the air, and thus produce

the
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the found of the voice ; the wvariation in the
found and tone of which, depends on the ftate
of the glottis, which when ftraitened produces
an acute tone, and a grave one when dilated.

Tre late M. Ferein communicated to the
French Academy of Sciences, a very ingenis
ous theory on the formation of the voice.
He confidered the organ of the voice as a fring,
as well as a wind inftrument—{o that what art
has hitherto been unable toconftru&, and what
both the fathers Merfenne and Kircher fo much
wifhed to fee, M. Ferein imagined he had at
- length difcovered in the human body.—He
obferves, that 'there are at the edges of the
glottis certain tendinous chords, placed hori-
zontally acrofs it, which are capable of con-
fiderable vibration, fo as to produce found,
in the fame manner as it is produced by the
ftrings of a violin or a harpfichord : and he
fuppofes that the air as it pafles out from the
Iungs, acts as a bow on thefe firings, while the
efforts of the breaft and lungs regulate its mo-
tion, and produce the variety of tones. So
that according to this {yftem, the variation in
the voice 15 not occafioned by the dilatation
or contraction of the glottis, but by the dif-

tenfion
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tenﬁon or relaxation of thc;{'c ﬂ'.!‘il]gs,thg found
being more or lefs acute, in proportion as they
are more or lefs firetched out. Another wri-
ter on this fubject fuppofes, that the organ of
voice is a double inftrument, which produces
in unifon two founds of a different nature—
one by means of the air, and the. other by
means of the chords of the glottis. Neither
uf thefe fyftems, however, are univerfally
adopted. They are both liable to infuperable
difficulties, fo that the manner in which the
voice is formed, has never yet been fatisfacto-
rily afcertained; we may obferve, however,
that the found produced by the glottis is not
articulated. To eflect this, it isrequired to pafs
through the mouth, where it is differently mo-
dified by the action of the tongue, which is
either puthed againft the teeth, or upwards
towards the palate; detaining it inits paflage,
or permitting it to flow freely, by contracting
or dilating the mouth. :

SECTION
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S Dl Didl Dl 09 8 LI B ¢
Of Dejection.

Y dejection, we mean the act of voiding

the faces at the anus; and an account of

the manner in which this 1s conduéted was

referved for this part of the work, becaufe it

feemed to require a knowledge of refpiration,
to be perfectly underftood.

TuE inteftines were defcribed as having a
periftaltic motion, by which the feces were
gradually advancing towards the anus. Now
whenever the feeces are accumulated in the in-
teftinum rectum in a fufficient quantity to be-
come troublefome, either by their weight or
acrimony, they excite a certain uncafinefs
which induces us to go to ftool.—To effect
this, we begin by making a confiderable in{p:-
ration, in confequence of which the diaphragm
is carried downwards towards the lower belly;
the abdominal mufcles are at the {ame time
contrated in obedience to the will, and the in-
teltines being comprefled on all fides, the re-

ftance
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fiftance of the fphincler is overcome, and the
tzces pafs out at the anus, which is after-
wards drawn up by its longitudinal fibres,
which are called /evatores ani, and then by
means of its fphincler; is again contracted ;
but it fometimes happens, as in dyfenteries, for
inftance, that the fxces are very liquid, and
have confiderable acrimony; and then the irri-
tation they occafion is more frequent, fo as to
promote their difcharge, without any preflure
from the diaphragm or abdominal mufcles;
and fometimes involuntarily, as is the cafe
when the fphincter becomes paralytic.

5. BLCHT T On DX

Of the Pericardium, and of the Heart and
1ts Auricles.

TI—IE two membranous bags of the pleura,
which were defcribed as forming the me-
diaftinum, recede one from the other, fo as to
afford a lodgement to a firm membranous fac,
in which the heart is fecurely lodged ; this
fac, which is the pericardium, appears to be
compofed of two tunics, united to each other

by
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by cellular membrane.—The outercoat, which
in thick, and in fome places of a tendinous
complexion, is a production of the medi-
aftinum; the inner coat, which is extremely
thin, is refleted over the auricles and ventri-
cles of the heart, in the fame manner.as the
tunica conjunctiva, after lining the eye-lids,
is refletted over the eye. '

TH1s bag adheres to the tendinous part of
the diaphragm, and contains a coagulable
lymph, the liquor pericardiz, which {erves to
lubricate the heart and facilitate its motions s
and feems to be fecreted and abforbed in the
fame manner, as it is in the other cavities of

the body.

THE arteries of the pericafdium are derived
from the phrenic, and its veins pafs into veins
of the {fame name—its nerves are likewife
branches of the phrenic.

Tue fize of the pericardium 1is adapted to
that of the heart, being ufually large enough
to contain it loofely. As its cavity does not
extend to the fternum, the lungs cover it in

infpiration ; and as it every where invefts the
heart,
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heart, it effectually fecures it from being int
jured by lymph, pus, or any other fluid, ex:
travafated into the cawtws of the thﬂrax.

Of the Heart.

Tue heart is a hollow mufcle of a conical
fhape, fituated tranfverfely between the two'

laminz of the mediaftinum;, at the lower part
of the thorax ; having' its fafis turned towards
the right ﬁda, and its point or apex towards
the left.—Its lower furface is fomewhat flatten-
ed toﬁards the diaphragm. Its bafis, from
avhich the great veflels originate, is covered
with fat, and it has two hollow and flethy
appendages, called auricles—Round thefe fe-
veral openings, the heart feems to be of
a firm, ligamentous texture, from which all
itsfibres {feem to originate ; and as they advance
from thence towards the apex, the {ubftance
of the heart feems to become thinner.

TreE heart includes two cavities or ventricles
which are feparated from each other by a
flefhy feptum; one of thefeis called the right;

and the other the /eft wventricle; though per-
haps,
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haps, with refpeét to their fituation, it would
be more proper to diftinguith them into the

anterior and pofferior ventricles.

TaE heart is ¢xteriorly covered by a very
fine membrane; and its ftructure is perfectly
mufcular or flefhy, being compofed of fibres
which are defcribed as pafling in different di-
- rections ; fome as heiﬁg extended longitudinal-
ly from the bafis to the apex—others, as taking
an oblique or {piral courfe; and a third fort
as being placed in a tranfverfe direction (y).—
Within the two ventricles we obferve feveral
furrows, and there are likewife tendinous
firings, which arife from flethy columna in the
two cavities, and are attached to the valves of
the auricles—that the ufe of thefe, and the
other valves of the heart, may be underitood,
it muft be obferved, that four large veflels
pafs out from the bafis of the heart, v7z. two
arteries and two veins; and that each of thefe
veflels is furnifthed with a thin membranous
production, which is attached all round to the

(y) Authors differ about the courfe and diftin&ions of
thefe fibres ;—and it feems right to obferve, that the ftruc-
ture of the heart being more compaét than that of other
mufcles, its fibres are not eafily feparated,

Y borders ‘
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borders of their {feveral orifices, from whence
hanging loofely down, they appear to be di-
vided into two or three diftinét portions.—But
as their ufes in the arteries and veins are dif-
ferent, {o are they differently difpofed. Thofe
of the arteries are intended to give way to the
paffage of the blood into them from the ven-
tricles, but to oppofe its return:. and on the
contrary, the valves of the veins are con-
firucted fo as to allow the blood only to pafs
into the heart.—In confequence of thefe diffe-
rent ufes, we find the valves of the pulmonary
artery and of the aorta, attached to the orifices
of thofe veflels, {o as to have their concave fur-
faces turned towards the artery ; and their con-
vex furfaces, which mutually meet together,
being placed towards the ventricle, only per-
mit the blood to pafs one way, which is into
the arteries. There are ufually three of thefe
valves belonging to the pulmonary artery, and
as many to the aorta, and from their figure
they are called valvule femilunares. The com-
munication between the two great veins and
the ventricles, is by means of the two appen-
dages or auricles, into which the blood is dif-
charged ; fo that the other valves which 1 may

be ﬁud to belong to the veins, are placed in. 1
: each “
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each ventricle, where the auricle opens into it.
The valves in the right ventricle are ufually
three in number, and are named valvule tri
cufprdes ; but in the left ventricle, we com-
monly obferve only two, and thefe are the
wvalvule mitrales. The membranes which form
thefe valves in each cavity, are attached fo as
to project fomewhat forward, and both the
tricufpides and the mitrales are connected with
the tendinous ftrings, which were defcribed as
arifing from the flethy co/umnz. By the con-
traction of either ventricle, the blood is driven
into the artery which communicates with that
ventricle, and thefe tendinous firings being
gradually relaxed, as the fides of the cavity
are brought nearer to each other, the valves
naturally clofe the opening into the auricle,
and the blood neceflarily directs its courfe
into the then only open paflage, which i1s into
the artery ; but after this contraction, the
heart becomes relaxed, the tendinous ftrings
are again ftretched out, and drawing the valves
of the auricle downwards, the blood is poured
by the veins into the ventricle, from whence,
by another contraction, it is again thrown inte
the artery, as will be defcribed hereafter. The
right ventricle is not quite {o long, though

Y 2 fomewhat



| [ 324 ]
fomewhat larger than the left, but the latter
‘has more {ubftance than the other; and this
feems to be, becaufe it is intended to tranfmit
the blood to the moft diftant parts of the bo-
dy, whereas the right ventricle diftributes it
only to the lungs.

T uE heart receives its nerves from the par
vagum and the intercoftals. Thearterieswhich *
ferve for its nourithment, are two in number,
and arife from the aorta. They furround in
{fome meafure the bafis of the heart, and from
this courfe are called the coronary arteries.—
From thefe arteries the blood is returned by
veins of the {ame name inta the auricles, and
even into the veniricles.

Tre mufcular bags called the quricles, are
fituated at the bafis of the heart, at the fides
of each other; and correfponding with the
two ventricles, are like thofe two cavities,
diftinguifhed into right and Jgft. Thefe facs,
which are interiorly unequal, have externally
a jagged appendix, which from its having
been compared to the extremity of an ear, has

" given them their name of auricles.

_d}'igiﬂfﬂ‘:gj'r |
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Angiology, or a Defeription of the Blood-vzffels.

- Tue heart has been defcribed as contraéting
itfelf, and throwing the blood from its two
ventricles into the pulmonary artery and the
aorta, and then as relaxing itfelf and receiving
a frefh fupply from two large veins, which
are the pulmonary vein, and the vena cava;
we will now point out the principal diftribu-
tions of thefe veflels.

Tug pulmonary artery arifes from the right
ventricle by a large trunk, which foon divides
into two confiderable branches, which pafs to
the right and left lobes of the lungs—each of
thefe branches is afterwards divided and fub-
divided, into an infinite number of branches
and ramifications, which extend through the
whole fubftance of the lungs, and from thefe
branches the blood is returned by the veins,
which, contrary to the courfe of the arteries,
begin by very minute canals, and gradually
become larger, forming at length four large
trunks called pulmonary veins, which terminate
in the /eft auricle by one common opening,

e 2 from
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from whence the blood pafies into the Jff ven-
tricle. From this {fame ventricle arifes the gorta
or great artery, which at its beginning is near-
ly an inch in diameter: it {oon fends off two
branches, the coronaries, which go to be diftri-
buted to the heart and its auricles. After
this, at or about the third or fourth vertebra
of the back, 1t makes a confiderable curva-
ture; from this curvature (2) arife three arte-
ries; one of which foon divides into two
branches. The firft two are the left {fubcla-
vian and the left carotid, and the third is a
common trunk to the right fubclavian and
right cartoid; though fometimes both the ca-
rotids arife diftinétly from the aorta,

TrE two carteids afcend within the {fubcla-
vians, along the fides of the trachea, and when
they have reached the larynx, divide into two
principal branches, the #nfernal and external
carotid, The firft of thefe runs a little way

(z) Anatomifts ufually call the upper part of this cur-
vature, aorta -afcendens, and the other part of the artery
to its divifion at the iliacs, aorta defcendens; but they dif-
fer about the place where this diftinétion is to be introdu-
ced; and it feems fufficiently to anfwer every purpofe, to
fpeak only of the aorta and its curvature,

backwards
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backwards in a bending direction, and having
reached the under part of the ear, paffes thro’
the canal in the os petrofum, and entering
into the cavity of the cranium, is diftributed
to the brain and the membranes which inve-
lope 1t.—The external carotid divides into fe-
veral branches, which are diftributed to the
lirynx, pharynx, and other parts of the neck;:
and to the jaws, lips, tongue, eyes, temples,
and all the external parts of the head.

Eacu fubdlavian is likewife divided into a
great number of branches. It {ends off the
vertebral arfery, which paffes through the open-
in3s, we fee at the bottom of the tranfverfe
procefles of the vertebrz of the neck, and in
its courfe fends off many ramifications to the
neighbouring parts. Some of its branches are
diftributed to the fpinal marrow, and after a
confiderable inflection, it enters into the cra-
nium, and is diftributed to the brain.—The
Sfubclavian likewife {fends off branches to the
mufcles of the neck and fcapula ; and the me-
diaftinum, thymus, pericardium, diaphragm,
the breafts, and the muicles of the thorax, and
even of the abdomen, derive branches from
the fubclavian, which are diftinguithed by dif-

G| ferent
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ferent names, alluding to the parts to which
they are diftributed ; as the mammary, the plre-
nic, the intercoftal,&c. But notwithftanding the
great number of branches which have been
defcribed as arifing from the fubclavian, it is
ftill a confiderable artery when 1t reaches the
axilla, where it drops its former name, which
alludes to its paflage under the clavicle, and
1s called the axillary artery; from which a va-
riety of branches are diftributed to the mui-
cles of the breaft, fcapula, and arm.— But its
main trunk taking the name of brachialis, runs
along within fide- the arm, near the os hu-
meri, till it reaches the joint of the fore-
arm, and then it divides into two branches.
This divifion however is different in different
fubjeds; for in fome it takes place higher up,
and in others lower down. When it happens

~ to divide above the joint, it may be confidered

as a happy difpofition in cafe of an accident
by bleeding;—for fuppofing the artery to be
unfortunately punétured by thelancet, 2and that
the hemorrhage could only be ftopt by making
a ligature on the veflfel, one branch would re-:
main unhurt, through which the blood would
pafs uninterrupted to the fore-arm and hand.T—
One of the two branches of the brachialis,
plunges
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plunges down under the flexor mufcles, and
runs along the edge of the ulna; while the
otheris carried along the outer furface of the
radius, and 1s ealily felt at the wrift, where it
is only covered by the common integuments.
Both thefe branches commonly unite in the
palm of the hand,andform an arterialarchfrom
whence branches are detached to the fingers.

THE aorta, after having given off at its cur-
vature, the carotids and fubclavians, which con-
vey blood to all the upper parts of the body,
defcends upon the bodies of the vertebrz a
little to theleft, as far as the os facrum, where
it drops the name of aorfa, and divides into
two confiderable branches. In this courfe from
its curvature to its bifurcation, it {fends off fe-
veral arteries, in the following order: 1. Two
little arteries, and fometimes only one, firft
demontftrated by Ruyfch as going to the bron-
chi, and called arterie bronchiales Ruyfchii. 2. The
arterie efophagee ; thefe are commonly three
or four in number. They arife from the fore-
part of the aorta, and are diftributed chiefly
to the cefophagus. 3. The nferior intercoftal
arteries, which are diftributed between the
ribs in the fame manner as the arteries of the

three
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¢hree or four fuperior ribs are, which are de-
rived from the fubclavian. Thefe arteries fend
off branches to the medulla fpinalis. 4. The
celiac, which fends off the two diaphragmatic
or inferior phrehic arteries, the coronary flomachic
artery, and the bepatic arfery ; which are dif-
tributed to the diaphragm, ftomach, omen-
tum, duodenum, pancreas, {pleen, liver, and
gall-bladder. . The fuperior mefenteric artery,
which is diftributed to the mefentery and fmall
inteftines. 6. The emulgents, which go to the
kidneys. 7. The arteries which are diftribut-
ed to the glandulz renales. 8. The [permatic.
9. The inferior mefenteric artery, which ramifies
through the lower portion of the mefentery .
and the large inteftines.—A branch of this ar-
tery which goes to the reftum, is called the
anternal hemorrboidal. 10. The lumbar arteries,
and a very fmall branch called the facra, which
are diftributed to the mufcles of the loins and
abdomen, and to the os {acrum, and medulla

{pinalis.

Tue trunk of the aorta, when it has reached
the laft vertebra lumborum, or the os facrum,

drops the name of aorta, and {eparates into
two
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two forked branches called the #/iges. Each of
thefe foon divides into two branches, one of
which is called the internal ihac, or hypogaftric
artery, and is diftributed to the urinary blad-
der, inteftinum rectum, and the neighbouring
parts. That branch which goes to the redum,
is called the external bamorrboid.—The external
iliac, after having given off the wmbilical arte-
ry, and the epigaflric, which is diftributed to
the recti mufcles, pafles out of the abdomen
under Poupart’s ligament, and takes the name
of crural artery. 1t defcends on the inner part
of the thigh, clofe to the os femoris, fending
off branches to the mufcles, and then finking
deeper in the hind part of the thigh, reaches
the ham, where it takes the name of popliteal :
after this it feparates into two confiderable
branches, one of which is called the anferior
tibial artery; the other divides into two
branches, and thefe arteries all go to be dif-
tributed to the leg and foot.

Tur blood, which is thus diftributed by the
aorta to all parts of the body, is brought back
by the veins, which are fuppofed to be conti-
nued from the ultimate branches of arteries,
and uniting together as they approach the

heart,
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heart, at length form the large trunks, the
vena cava afcendens, and vena cava defiendens.

. Arv the veins, which bring back the blood
from the upper extremities, and from the head
and breaft, pafs into the wvena cava defeendens;
and thofe which return it from the lower parts
of the body, terminate in the vena cava 'cyfm-
dens; and thefe two cavas uniting together as
they approach the heart, open by one common
orifice into the left auricle.

- It does not here feem to be neceffary to
follow the different divifions of the veins, as
we did thofe of the arteries; and it will be
fufficient to remark, that in general, every ar-
‘tery is accompanied by its vein, and that both
are diftinguithed by the fame name.— But like
many other general rules, this too has its ex-
ceptions (b). The veins, for inftance, which
accompany the external and internal carotid,
are not called the carotid wveins, but the ex-
ternal and internal jugular.—In the thorax, there
is a vein, diftinguifhed by a proper name, and

(8) In the extremities, fome of the deep feated veins,
and all the fuperficial ones, take a courfe different frem

‘that of the arteries. ‘
this




[*'333 4]
this is the azygos, orvena fine pari. This vein,
which is a pretty confiderable one, runs alﬁng
by the right fide of the vertebra of the back,
and 1s chiefly deftined to receive the blood from
the intercoftals on that fide, and to convey it
into the vena cava defcendens.—In the abdo-
men, we meet with a vein, which is ftill 2 more
remarkable one, and this is the vera porta,
which performs the office both of an artery
and a vein.—It is formed by a re-union of ali
the veins which come from the ftomach, intef-
tines, omentum, pancreas and fpleen, {o as to
compoie one great trunk, which goes to ra-
mify through the liver, and after having depo-
fited the bile, its ramifications unite and bring
back into the wena cava, not only the blood
which the vena portz had carried into the Li-
ver,. but likewife the blood from the hepatic
artery. Every artery has a vein which corre-
{ponds with it; but the trunks and branches of
the veins are more numerous than thofe of the
arteries.—The reafons for this difpofition are
perhaps notdifficult to be explained — the blood
in its courfe through the veins is much farther
removed from the fource and caufe of its mo-
tion, which arein the heart, than it was when
in the arteries; fo that its courfe is canfequent-
ly
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Iy lefs rapid, and enough of it could not poi=
{ibly be brought back to the heart in the mo-
ment of its dilatation, to equal the quantity
which 1s driven into the arteries from the two
ventricles, at the time they contra&; and
the equilibrium, which is {o eflential to the
continuance of life and health, would confe-
quently 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.

A LARGE artery ramifying through the bo-
dy, and continued to the minute branches of
veins, which gradually unite together to form
a large trunk, may be compared to two trees
united to each other at their tops; or rather as
having their ramifications {o difpofed, that the
two trunks termifiate in one common point ;
and if we farther {uppofe, that both thefe
trunks and their branches are hollow, and that
a fluid 1s inceffantly circulated through them,
by entering into one of the trunksand return-
ing through the other, we fhall be enabled to
conceive how the blood is circulated through
the veflels of the human body.

EvERY
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Every trunk of an artery, before it divides,
is nearly cylindrical, or of equal diameter
through its whole length, and fo are all its
branches when examined feparately. But
every trunk feems to contain lefs blood, than
the many branches do, into which that trunk
{eparates; and each of thefe branches probably
contains lefs blood, than the ramihtications do
into which it 1s fubdivided : and it is the fame
with the veins; the volume of their{everal ra-
mifications when confidered together, being
found to exceed that of the great trunk,which
they form by their union.

Tue return of the blood through the veins
to the heart, is promoted by the action of the
mulcles, and the pulfation of the arteries. And
this return is likewife greatly aflifted by the
walves, which are to be met with in the veins, -
and which conftitute one of the great dif-
tinctions between them and thearteries. Thele
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 molt
frequent in the fmaller veins, As the column
of blood increafes, they feem to become lefs

neceflary,



[ "536 1

neceflary, and therefore in the vena cava afcen-
dens, we meet with only one valve, which is
near its origin.

THE arteries are compofed of feveral tunics.
Some writers enumerate five of thefe tunics ;
but perhaps we may more properly reckon
only three, viz. the nervous, mufcular, and cuti-
cular coats. The wveins are by {fome anato-
mifts defcribed as having the fame number of
coats as the arteries; but as they do not feem
to be irritable, we cannot with propriety fup-
pofe them to have a mufcular tunic. We
are aware of Dr. Verfchuir’s (¢) experiments to
prove that the jugular and {fome other veins
poflefs a certain degree of irritability ; butitis
certain, that his experiments, repeated by
others, have praducéd a different refult; and
even he himfelf allows, that fometimes he was
unable to diftinguith any fuch property in
the veins. Both thefe feries of veflels, are nou-
rithed by ftill more minute arteries and veins,
which are feen creeping over their coats, and
ramifying through their whole {fubftance, and
are called vafa vaforum—they have likewife
many minute branches of nerves. -

‘(¢) De Arteriarum & Venarum vi irritabili, 4to.

Tue
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THE arteries are much fironger than the
veins, and they feem to require this force to
be enabled to refift the impetus with which the
blood circulates through them, and to impel it
on towards the veins.

‘W EN the heart contralts, it impels the
blood into the arteries and {fenfibly diftends
them ; and thefe veflels again contraét, as the
heart becomes relaxed to receive more blood
from the auricles; fo that the caufe of the con~ -
traction and dilatation of the arteries, feems to
be eafy to be underftood, being owing in part
to their own contractile power, and 1n part to
the action of the heart; but in the veins, the
effects of this impulfe not being {o fenfibly felt,
and the veflels themfelves having little or no
contractile power, the blood feems to flow 1n
a conftant and equal fiream; and this, together
with its pafling gradually from a {mall chan-
nel into a larger one, feems to be the reafon
why the veins have no pulfatory motion, ex-
cept the large ones near the heart ; and in thefe
it feems to be occafioned by the motion of the
diaphragm, and by the regurgitation of the
blood in the cavas.,

Z SECTION
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SECTION XL

Of the Attion of the Heart, Auricles, and
Arteries.

HE Jleart at the time it contradts, drives

the biood from its ventricles into the
arteries; and the arteries being thus filled and
diftended, are naturally inclined to contract,
- the moment the heart begins to dilate and
ceafes to fupply them with blood.—Thefe al-
ternate motions of contraction and dilatation
of the heart and arteries, are diftin guifhed by
the names of fyffole and diaftole—When the

heart is in a ftate of contraction or fyffole, the . |

arteries are at that inftant diftended with blood,
and in their dmﬂaz'f . and it is in this ftate we
feel their pulfatory motion, which we call the
pulfe.. When the heart dilates, and the arte-
ries contract, the blood is impel[éd onwards
into the veins, through which it is returned
back to the heart.—While the heart, however,
is in its fj/lole, the blood cannot pafs from the
veins into the ventricles, but is detained in the
auricles, which are two refervoirs formed for

' this

*
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this ufe, till the diaffole, or dilatation of the
heart takes place, and then the diftended au-
ricles contract, and drive the blood into the
ventricles, {o that the auricles have an alter-
nate /jffole and diaflole, as well as the heart.

AvrtroucH both the ventricles of the heart
contract at the fame time, yet the blood pafles
from one to the other.—In the fame moment,
for inftance, that the left ventricle drives the
blood into the aorta, the riglit ventricle im-
pels it into the pulmonary artery, which is
diftributed through all the fubftance of the
lungs.—The blood 1s afterwards brought back
into the left ventricle by the pu]ﬂmﬁary velin,
at the fame time that the blood is returned by
the cavas, into the right ventricle, from all the
other parts of the body.

Tuis feems to be the mode of a&tion of the
heart, and its veflels ; but the caufe of this
action, has, like all other intricate and intereft-
ing fubjects, been differently explained. It
feems to depend on the ftimulus made on the
different parts of the heart by the blood itfelf,
which by its quantity and heat, or other pro-

Z 2 ... % sperties,
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perties (g), is perhaps capable of firft exciting
that motion, which is afterwards continued
through life, independent of the will, by a
regular return of blood to the auricles, in a
quantity proportioned to that which is thrown
into the arteries,

Tt heart poflefles the vis in/ite, or principle
of irritability, in a much greater degree than
any other mufcle of the body. The pulfe is
quicker in young than in old fubjeés, becaufe
the former are cat. par. more irritable than
the latter. Upon the fame principle we may
explain, why the pulfe is conftantly quicker
in weak than in robuft perfons.

(g) Dr. Harvey long ago fuggefted, that the blood is

poflefled of a living principle; and Mr. J. Hunter has

lately endeavoured to revive this doétrine ; in fupport of
which, he has adduced many ingenious arguments. The
fubjeét is a curious one, and deferves to be profecuted as
2n inquiry which cannot but beinterefting to phyficlogifts,

SECTION
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SaBe G T QN - X
Of the Circulation.

FTER what has been obferved of the
L ftructure and action of the heart and its
auricles, and likewife of the arteries and veins,
there {eem to be burt very few arguments re-
quired to demonftrate the circulation of the blood,
which has long fince been eftablithed as a me-
dical truth. This circulation may be defined
to be a perpetual motion of the blood, in con-
fequence of the action of the heart and arteries,
which impel it through all the parts of the
body, from whence it is brought back by the
veins to the heart,

A very fatisfactory proof of this circulation,
and a proof eafy to be underftood, may be
deduced from the different effects of preflure
on an artery and a vein. If a ligature, for
inftance, is paffed round an artery, the veffel
fwells confiderably between the ligature and
the heart; whereas if we tie up a vein, it

only becomes filled between the extremity and
i3 the
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the ligature, and this is what we every day
obferve 1n bleeding. The ligature we pafs
round the arm on thefe occafions, comprefles
the fuperficial veins, and the return of the
blood through them being impeded, they be-
come diftended.—When the ligature is too
Ioofe, the veins are not fuficiently comprefled,
and the blood continues its progrefs 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 vems cannot be dif-
tended.

ANoTHER phenomenon, which effetually
proves the circulation, is the lofs of blood that
every living animal {uftains by opening only a
fingle artery of a moderate fize; for it conti-
nues to flow from the wounded veflel till the
equilibrium 1s deftroyed, which 1s eflential to
life. This truth was not unknown to the an-
cients, and it feems ftrange that it did not lead
them to a knowledge of the circulation, as it
fufficiently proves, that all the other veflels
muft communicate with that which is opened.
Galen, who lived more than 1500 years ago,
drew this conclufion from it; and if we farther

obferve,
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obferve, that he defcribes," (after Erafiftratus
who flourithed about 450 years before him)
the {feveral valves of the heart, and determines
their difpofition and ufes, it will appear won-
derful, that a period of near 2000 years thould
afterwards elapfe, before the true courfe of the
blood was afcertained. This difcovery, for
which we are indebted to the immortal Har-
vey, has thrown new lights on phyfiology,
and the doétrine of difeafes, and conftitutes
one of the moft important periods of anato-
mical hiftory.

SELCHT IO N ~=X11I.
Of the Nature of the Blood.

§) LOOD, recently drawn from a vein into

a bafon, would {feem to be an homoge-
neous fluid of a red colour (¢); but when fuf-
fered to reft, it foon coagulates, and divides
" into two parts, which are diftinguifhed by the
names of craffamentum and ferum. The crafla-

(z) The blood, as it flows through the arteries, is ob-
ferved to be more florid than it is in the veins; and this
rednefs is acquired in its paffage through the lungs. Fid.

Sedt, VII, .
Z 4 mentum
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mentum is the red coagulum, and the ferum is
the water in which it floats. Each of thefe
may be again {eparated into two others; for
the craffamentum, by being repeatedly wathed
in warm water, gives out all its red globules,
and what remains, appears to be compofed of
the coagulable lymph (#), which is a gelatinous
fubftance, capable of being hardened by fire
till it becomes perfe@tly horny: and if we ex-
pofe the ferum to a certain degree of heat, part
of it will be found to coagulate like the white
of an egg, and there will remain a clear and
-limpid water, refembling urine both in its ap-
pearance and {mell,

THE ferum and craffamentum differ in their
- proportion in different conftitutions; mn a
firong perfon, the craffamentum is in a greater
pmimrti{m to the ferum, than in a weak

(%) It may not be improper to obferve, that till of late |
the coagulable lymph has been confounded with the Jerum
of the blood, which contains a fubftance that is likewife

coagulable, though only when expofed to heat, or com-
bined with certain chemical fubftances ; whereas the other

coagulates {pontancoudly, when expofed to the air or to
reft.
one;




[ 345 1]
one(/); and the fame difference is found to
take place in difeafes (7).

S T A T
- Of Nutrition.

HE variety of fun&ions which we have
defcribed as being inceflantly performed
by the living body, and the continual circula-

(/) Hewfon’s Experim. Enq. PartI; -

(=) When the blood feparates into ferum and craffa-
mentum, if the latter be covered with a cruft of a whitifh
or buff-colour, it has been ufually confidered as a certain
proof of the blood’s being in a ftate of too great vifcidity.
This appearance commonly taking place in inflammatory
difeafes, has long ferved to confirm the theory which af-
cribes the caufe of inflammation to lentor and obftruc-
tions. But from the late Mr, Hewfon’s experiments it

. _ appears, that when the action of the arteries is increafed,

the blooll, inftead of being more vifcid, is on the contrary,
more fluid than in the ordinary ftate, previous to inflam-
mation : and that in confequence of this, the coagulable
Iymph fuffers the red globules, which are the heavieft part
of the blood, to fall down to the bottom before it coagu-
lates ; fo that the craffamentum is divided into two parts;
one of which is found to confift of the coagulable lymph
alone, (in this cafe termed the é«f), and the other, partly

of this, and partly of the red globules. Al
‘ tion
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tion of the blood through it, muft neceflarily
occafion a conftant diflipation of the feveral
parts which enter into its compofition.—In
fpeaking of the infenfible perfpiration, we ob-
ferved, how much was inbeﬁ'anﬂy pafling off
from the lungs, and the {furface of the fkin.—
The difcharge by urine, is likewife every day
confiderablé ; and great part of the bile, fali-
va, & are excluded by ftool.—But the fi/id,
as well as the fuid parts of the body, require
a conftant renewal of nutritious particles.
They are expofed to the attrition of the fluids
which are circulated through them, and the
contraction and relaxation they repeat {o many
thoufand times in every day, would necefla-
rily occafion a diffolution of the machine, if
the renewal was not proportioned to the wafte.

It is eafy to conceive how the chyle formed
from the aliment, is aflimilated into she na-
ture of blood, and repairs the lofs of the fluid
parts of our body; but how the folids are
renewed, has never yet been fatisfactorily ex-
plained. The nutritious parts of the blood,
are probably depofited by the arteries by ex-
fudation through their pores into the ze/a cel-
lulsfa ; and as the {olid parts of the body are,

in
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in the embryo, only a kind of jelly, which
gradually acquires the degree of confiftence
they are found to have, when the body ar-
rives at a more advanced age: and thefe
{ame parts, which confift of bones, cartilages,
ligaments, mufcles, &¢. are fometimes redu-
ced again by difeafe, to a gelatinous ftate;
we may, with fome degree of probability,
confider the coagulable lymph as the fource of
nutrition. |

Ir the fupply of nourithment exceeds the
degree of wafte, the body increafes; and this
happens in #nfancy and in youth : for at thofe
periods, but more particularly the former
one, the fluids bear a large proportion to the
folids; and the fibres being {foft and yielding,
are proportionably more capable of extenfion
and increafe. But when the fupply of nutri-
tion only equals the wafte, we neither increafe
nor decreafe ; and we find this to be the cafe,
when the body has attained its full growth or
acme: for the folids having then acquired a cer-
tain degree of firmnefs and rigidity, do not per-
mit a farther increafe of the body. But as we
approach to old age, rigidity begins to be in

excefs,
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excefs, and the fluids () bear a much lefs pro-
portion to the {olids, than before. The diffi-
pation of the body, is greater than the fupply
of nourifhment ; many of the fmaller veflels
become gradually impervious (¢); and the
fibres lofing their moifture and their elafticity,
appearflaccid and wrinkled.—The lilies and the
rofesdifappear, becaufe the fluids by whichthey
were produced, can no longer reach the extre-
mities of the capillary veflels of the fkin.—As
thefe changes take place,the nervous power be-

ing proportionably weakened, the irritability

and fenfibility of the body,which were formerly
{o remarkable, are greatly diminifhed; and in
advanced life, the hearing, the eye-fight, and
all the other {fenfes become gradually impaired.

(#) Asthe fluids become lefs in proportion to the folids,
their acrimony is found to increafe; and this may per-
haps compenfate for the want of flnidity in the blood, by
diminifhing its cohefion. ;
~ (¢) Ininfancy, the arteries are numerous and large, in
refpeét 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 fyftem exceeds that of the arteries,
and the Jymphatic fyftem almoft difappears.

*

SE CTION
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S BT O N XY,
Of the Glands and Secretions.

HE glands are commonly underftood to

be fmall, roundifh, or oval bodies, form-
ed by the convolution of a great number of
veflels, and deftined to feparate particular hu-
mours from the mafs of blood.

TrEev are ufually divided into two claffes,
but it feems more proper to diftinguith three
kinds of glands, viz. the mucots, conglobate, and
conglomerate.

T HE mucous glands, or jfollicles, as they are
moft commonly called, are fmall cylindrical
tubes, continued from the ends of arteries.
In {fome parts of the body, asin the tonfils, for
example, {everal of thefe follicles may be {feen
folded together in one common covering, and
_ opening into one common finus. Thefe fol-
licles are the veflels that fecrete and pour out
mucus in the mouth, cefophagus, ftomach, in-
teftines, and other parts of the body.

THE

L ]
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Tk conglobate glands are peculiar to the lym-
phatic {yftem. Every lymphatic vein pafles
through a gland of this kind in its way to the
thoracic duc¢t. They are met with in different
parts of the body, particularly in the axilla,
groin and mefentery, and are either folitary, or
in diftin¢t clufters.

THE conglomerate glands are of much greater
bulk than the conglobate, and feem to be an
affemblage of many fmaller glands. Of this
kind are the liver, kidnies, &c. Some of them,
as the pancreas, parotids, &c. have a granu-
lated appearance. All thefe conglomerate
glands are plentifully fupplied with blood-
veflels, but their nerves are in general, very
minute, and few in number. Each little gra-
nulated portion furnifhes a fmall tube, which
unites with other fimilar duéts, to form the
common excretory duct of the gland.

THE principal glands, and the humours they
fecrete, have been already defcribed in different
. parts of this work ; and there only remains
for us to examine the general firucure of the
- glands, and to explain the mechanifm of fe-
- cretion.

v
R e e
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cretion.—On the firft of thefe fubjeéts two
different fyftems have been formed, each of
which has had, and {till continue to have, its
adherents. One of thefe {yftems was advanced
by Malpighi, who fuppofed that an artery,
entering into a gland, ramifies very minutely
through its whole fubftance; and that its
branches ultimately terminate in a veficnlar
cavity or follicle, from whence the fecreted
fluid pafles out through the excretory duct.—
This doctrine at firlt met with few opponents,
but the celebrated Ruyfch, who firft attempt-
ed minute injections with wax, afterwards
difputed the exiftence of thefe follicles, and
aflerted, that every gland appears to be a con-
tinued feries of veflels, which after being re-
peatedly convoluted in their courfe through
its fubftance, at length terminate in the excre-
tory duct. Anatomifts are ftill divided be-
tween thefe two fyftems; that of Malpighi,
however, feems to be the beflt founded.

Tue mode of fecretion has been explained
in a variety of ways, and they are all per-
fectly hypothetical.—In fuch an enquiry, it is
natural to alk, how one gland conftantly {epa-
rates a particular humour, while another gland

' * {ctretes
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{fecrets one of a very different nature from the
blood? —The bile, for inftance, is feparated
by the liver, and the urine by the kidneys.—
Are thefe fecretions to beimputed to any par-
ticular difpofition in the fluids, oris their caufe
to be looked for in the folids?

It has been fuppofed, that every gland con-
tains within itfelf a fermenting principle, by
which it is enmabled to change the nature of
the blood 1t receives, and to endue it with a
particular property. So that, according to this
fyftem, the blood, as it circulates through the
~ kidneys, becomes mixed with the fermenting
principle of thofe glands, and a part of it is
converted into urine; and again, in the liver,
in the falival and other glands, the bile, the
faliva and other juices, are generated from a
fimilar caufe—but it feems to be impofiible for -
any liquor to be confined in a place expofed to
the circulation, without being carried away by
the torrent of blood, every part of which
would be equally affected ; and this fyftem of
fermentation has long been rejected as vague
~ and chimerical. But as the caufe of {ecretion
continued to be looked for in the fluids, the

former fyftem was fucceeded by another, in
, which
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which recourfe was had to the analogy of the
humours.—It was obferved, that if paper is
moiftened with water, and oil and water are
afterwards poured upon it, that the water only
will be permitted to pafs through it. But that,
on the other hand, if the paper has been pre-

-vioully foaked in oil inftead of water, the ojl

only, and not the water, will be filtered
through it. Thefe obfervations led to a fup-

~pofition, that every fecretory organ is origi-

nally furnithed with ahumour analogous to that
which it is afterwards deftined to {feparate from
the bleed ; and that in confequence of this dif-
pofition, the fecretory veflels of the liver, for
inftance, will only admit the bilioys particles
of the blood, while all the other humours will
be excluded. This fyftem is an ingenious one,
but the difficulties with which it abounds, are
unan{werable. - For oil and water are immif-

-cible, whereas the blood, as it is circulated

through the body, appears to be an homoge-
neous fluid. Every oil will pafs through a
paper moiftened only with one kind of oil.—

" And wine or fpirits mixed with water, will

eafily be filtered through a paper, previouily

{oaked in water. Upon the fame principle,

all our humours, though differingin their other
A a properties,
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pmpzzrtma yet au'reemg in that of being per-
fectly mifcible with each other, will all eafily

pafs through the fame filtre.—But thefe are

not’ all the objeétions to this fyftem, the hu-
mours which are fuppofed to be placed in the
fecretory veflels, for the determination of fi-
milar particles from the blood, muft be origi-
‘nally feparated without any analogous fluid;
‘and that which happens once, may as eafily
happen always.. 'Again, it fometimes happens,
from a vicious difpofition, that humours are
filtered through- glands, which are naturally
‘not intended to afford them a paflage ; and
when this once has happened, it ought, ac-
cording to this fyftem, to be expected always
to'do fo; whereas this is not the cafe, and we
‘are, after all, natui'ﬁl_ljr led to feck for the caufé
of fecretion in the folids.—It does not feem
- right to “afcribe it to any particular figure of
the fecretory veflels, becaufe the foft texture
of thofe parts, does not permit them to pre-
Herve any conftant thape, and our fluids feem
to be capable of accommodatin g themfelves to
every kind of figure. Some have imputed it
to the difference of diameter in the orifices of
the different fecretory veflels.—To this doc-
trmc, abjections have likewife been raifed ;

| and
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and it has been argued, that the veflels of the
liver, for inftance, would, upon this principle,
afford a paflage not only. to the bile, but to all
the other humours of lefs confiftence with it.
In reply to this objection it has been {fuppofed,

that fecondary veflels exift, which originate
from the firft, and permit all the humours

thumer th&n the bile to pafs thrﬂugh them.

Eacu nf thf:fe hypothefes is probably very
I‘EHIOIE from thc truth.

Y. B CHAPI.
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CHAP. VI

Of the Brain and its Integuments.

HE bones of the cranium were dﬂfcnbed

in the o{i:colaglcal part of this work, as
mclnﬁng the brain, and dafchg it from ex-
ternal injury : but they are not its only pro-
tection, for when we make an horizontal fec-
tion thraugh thefe bones, we find this mafs
everywhere furrounded by two membranes (g),
the dura and ;;-zcz ﬂmfer.--—ThE firft Df thefe lines
the interior {urface of the cranmm, to ‘Whll:h it
adheres ﬁrungly ) at the futures, and at the
many for a.mma, thmugh wh1ch vcﬂ'els Pafs be-

() The Greeks called thefe.membranes, meninges 5 but
the Arabians, fuppofing them to be the fource of all the
other membranes of the body, afterwards gave them the
names of dura and pia mater, by which they are now ufuall}r
diﬂmguﬂhed '

() In young fub_]e&s, thls ndhel'nn is greater than in
adult; but even then, in the health}' fubje& it is no

where eafily feparable, without breaking thrnugh fome of

the minute wifels, b}' Jmeans af which 1t 15 attached to
_I.he bcrnc. .

tween

1
.'_'I.J‘.'
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tween it and the pericranium. The dura ma-
ter (s) is perfectly fmooth and inelaftic, and
its inner furface is conftantly bedewed with 2
fine pellucid fluid, which every where fepa-
rates it from the pia mater~~The dura mater
fends off feveral confiderable procefles, which
divide the brain into feparate portions, and
prevent them from comprefling each other.
Of thefe procefles there is one fuperior and
longitudinal, called the falx, or falciform pro-
cefs, from its refemblance to a {cythe. It arifes
from the {pine of the os frontis, near the crifta
galli, and extending along in the direction of
the fagittal future, to beyond the lambdoidal
future, divides the brain into two hemifpheres.
A little below the lambdoidal future, it di-
vides into two broad wings or expanfions call-
ed the tranfverfe or lateral proceffes, which pre-

(s) This membrane is commonly defcribed, as confifting
of two laminz, of which the external one is fuppofed to
perform the office of periofteum internum to the cranium,
while the internal one forms the folds and procefles of the
dura mater. In the natural flate, however, no fuch fepa-
ration is apparent; like other membranes, we may 1N
deed divide it, not into two only, but many laminz; but
this divifion is artificial, and depends on the dexterity of
she anatomift.

A a3  vents
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vents the lobes of the cerebrum fiom prefling!
on the cerebellum.  Befides thefe there is 4
fourth, which is fituated under the tranfuers(s
~ procefles, and being idontihued to the fpiné
of the occiput, *ﬂmdes thne cétdlaeﬂtm inta
two Iebes, /1 pldsiobitnos vl o fiol

: *::f,‘. et b -.kf 4M shivih
T blood, after being diftfibuted throvgls
the cavity of the cranium by means of the ar
teries, is returned, as in the other parts of the
body, by veins which all pafs on ‘to certain
channels, ﬁtuated hehlnd thefe f&‘ﬁ"ﬁﬁl pm-
cefles. : -

Tur st canals or finufes, communicate with
each other, and empty themfelves into the in-
ternal jugular veins, which convey the blood
into the vena cava. They are in faé triangu*
lar veins, running through the fubftance of
the dura mater, and, like the procefles, are dif-
i tinguifhed into longitudinal and fatérnf; ‘and
where thefe three meet, and where the fourth
procefs pafles off, we obferve a fourth finus,
which is called torcular : Herophilus, who firft
defcribed it, having fuppofed that the blood
at the union of thefe two veins, is, as it wer&
m a prei"s. :

BESIDES
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BesipEes thefe four canals, which were
known to the ancients, modern anatomiits
enumerate many others, by giving the appel-
lation of finufes, to other veins of the dura ma-
ter, which for the moft part empty themf{elves
into fome of thofe we have jufl now defcribed.
There are the inferior longitudinal finus, the
{fuperior and inferior petrous {finufes, the ca-
vernous finufes, the circular finus, and the
anterior and pofterior occipital finufes.

TrEsk finufes or veins, by being conveyed
thro’ a thickden{e membrane, firmlyfufpended,
as the duramateris, within the cranium,arelefs
liable to rupture ; at the fame time, they are
well fupported, and by running every where
along the 1nner furface of the bones, they are
prevented from prefling on the fubftance of
the brain. To prevent too great a dilatation
of them, we find filaments (called chorde Wil-
lifu, from their having been firft noticed by
Wilks) ftretched acrofs their cavities; and the
oblique manner in which the veins from the
brain run through the fubftance of the brain
into thefe channels, ferves the purpofe of a

walve, which prevents the blood from turning
Aag back
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Back into the fmaller and weaker veflels of the
brain.

- THE pia mater is a2 much fofter and finer
membrane than the dura mater ; being exceed-
ingly delicate, tranfparent, and vafcular. It
invefts every part of the brain, and fends off
an infinite number of elongations, which in-
finuate themfelves between the convolutions,
and even into the {ubftance of the brain. This
membrane is compofed of two laminz, of
which the exterior one is named tunica arach-
noidea, fromits thinnefs, whichisequal to thatof
a {pider’s web. Thefe two lamina are intimate-
Ty adherent to each other at the upper part of
the brain, but are eafily feparable at the bafis
of the brain, and through the whole length of

the medulla fpinalis. "Fhe external layer or
tunica arachnoidea, appears to be {pread uni-
formly over the furface of the brain, but with-
out entering into its furrows as the inner layer
does; thelatterbeing found toinfinuateitfelf be-
tween the convolutions, and even into the in-
terior cavities of the brain. The blood-veflels
of the brain are diftributed through it in their
" way to that organ, and are therefore divided
into
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into very minute ramifications, before they
penetrate the fubftance of the braimn.

Tuere are {everal parts included under the
general denomination of brain. One of thefe,
which is of the fofteft confiftence, and fills
the greateft part of the cavity of the cranium,
is the cerebrum or brain, properly fo called.—
Another portion, which is feated in the inferior
and pofterior part of the head, is the cerebellum
and a third, which derives its origin from
both thefe, is the medulla oblongata.

Tuke cerebrum 1s a medullary mafs of 2 mo-
derate confiftence, filling up exadly all the
upper part of the cavity of the cranium, and
divided into two hemifpheres, by the falx of
the dura mater.—Each of thefe hemifpheres
1s ufually diftinguithed into an anterior, a mid-
~dle, and a pofterior Jobe. The firft of thefe is
lIodged on the orbital procefles of the os fron-
tis; the middle lobes lie in the middle fofle
of the bafis of the cranium, and the pofterior
lobes are placed on the tranfverfe feptum of
the os occipitis, immediately over the cerebel-
lum, from which they are {feparated by the la-
teral procefles of the dura mater. Thefe two

portions,
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portions afford no diﬂnngmfhmg mark of {e«
paration, .and on this account Haller, and
many other modern anatomifts omit the dif-
tinction of middle lobe, and fpeak only of the
anterior and pofterior lobes of the brain.
‘THE cerebrum appears to. be compofed of
two diftinét fubiftances. (Of thefe, the exterior
one, Wblc:h is.ofa greyu{h or a:[h colour, is called
- the corfex, and. is f-:::mewhat fofter than the
other, which is very white, and is called me-
dulla, or fﬁbﬂﬂﬁhﬁ alba.

ArTER having removed the falx, and fepa-
rated the two hemifpheres from each other, we
perceive a white convex body, the corpus cal-
fum, which i§ a portion of the medullary
{fubftance, uniting the two hemifpheres to
each other, and not invefted by the cortex. By
making an horizontal incifion in the brain,
‘on a level with this corpus callofum, we difcover
two oblong cavities, named the anterior or /a-
teral ventricles, one in each hemifphere. Thefe
two ventricles, which communicate with each
other by a hole immediately under the plexus
choroides, are feparated laterally, by a very
fine medullary partition, called feprum lucidum,

from its thinnefs and tranfparency. The lower
edge




edge of this feptum is fixed to-the: fornix,
which is a kind of medullary arch (as its name
implies): fituated under the! corpus c¢allofum,
and neénrlyof a triangular thape. Anteriorlythe
fornix fends off two medullary chords, called
its anterior crura ; which feem to be united to
¢ach other by a portion of medullary fubftance,
namied coiniffura antérior cerebri.”* Thefe crura
diverging from one another, ave loft at the
outer fide of the lower and fore-part of the
third ventricle. Pofteriorly the fornix is
formed into two other crura, which unite with
two medullary protuberances called pedes hips
pocampi, and fometimes cornua Amimonis, that
extend along the back part of the lateral ven-
triclés. “The concave edge of the pedes hippo-
campi, is covered by a medullary lamina,
called corpus fimbriatum. '

Nerruer the edges of the fornix, nor its
pofterior crura, can be well diftinguithed, till
we have removed the plexus choroides. This
is a production of the pia mater, which is fpread
over the lateral ventricles. Its loofe edges are
collected, fo as to appear like a vafcular band
on each {ide.

WHEN
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Waen we have removed this plekus; we

difcover feveral other protuberances included
in the lateral ventricles. Thefe are the corpora
firiata, the thalami nervorum opticorum, the tu-
bercula quadrugemina, and the pineal gland.:
- THE corpora [iriatq are two curved oblong
eminences, that extend along the anterior part
of the lateral ventricles. They derive their
name from their firiated appearance, which is
owing to an intermixture of the cortical and
medullary fubftances of the brain. The tha-
lami nervorum opticorum, are {o called, becaufe
the optic nerves arife chiefly from them, and
they are likewife compofed both of the cortex
and medulla. They are {eparated from the
corpora ftriata only by a kind of medullary
chord, the geminum centrum femi-circulare. The
thalami are nearly of an oval fthape, and are
fituated at the bottom of the upper cavity of
the lateral ventricles. They are clofely unit-
ed, and at their convex part {feem to become
one body.

ANTERIORLY, in the {pace between the tha-
lami, we obferve an orifice called va/va; and

their feparation from each other pofteriorly,
forms
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forms another called anus. Both théfe open-
ings communicate with the third ventricle,
The back part of the anus is formed by a kind
of medullary band, which connects the tha-
lami to each other, and is called commiffura pofs
tertor cerebri.

Benixp the thalamiand commiflura pofterior,
we obfervea fmall, foft, greyifh, and oval body,
about the fize of a pea. This is the glandula
pinealis ; it is defcribed by Galen, under the
name of conarion, and has been rendered fa-
mous by Defcartes, who fuppofed it to be the
feat of the foul. Galen {feems formerly to have
entertained the fame opinion. Some modern
writers have, with as little reafon imagined,
that the foul is placed in the corpus callofum.

THE pinep.l gland refts upon four remark-
able eminences, difpofed in pairs, and feated
immediately below it. Thefe tubercles, which
by the ancients were called zeffes and nates,
have fince the time of Winflow, been more
commonly named tubercula quadrugemina.

UNDER the thalami we obferve another ca-

‘.uty, the third ventricle, which terminates
anteriorly
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anteriorly in a {mall medullary canal, the iz
fundibulum, that leads to the glandula pituita-
ria. ‘1t has been doubted, whether the infun-
dibulum is really hollow, but fome late expe-
riments on this part of the brain (a) by pro-
feflor Murray of Upfal, clearly prove it to bea
- medullary canal, furrounded by both laminz
of the pia'mater. After freezing the brain,
this channel was found filled with ice; and
de Haén tells (&) us, he found it dilated, and
filled with a calearagus matter -

rl HE fcwft fpongy body in which tha mfum
dibulum terminates, was by the ancients fup-
pofed to be of a-glandular firuéture, and def-
tined to filter the ferofity of the brain. Spi-
gehm pretended to have difcovered its exere-
tory duct, but it feems certain, that no fuch
duét exifts: It is of an oblong fhape, ¢compofed
as it were of two lobes.  In ruminant &mmala
it is much largm than!in‘man. | 1Libocu

Frowm thc-pnﬂerinr par{ of the third ven-
tricle; we fee a fmall groove or channel, de-
Jcending obliquely backwards. This chann el,

(6) Difp- de Infandibulo Cerebri, . - (4) Ratio Med,

Tom. YI. p. 271, »
e which
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which is called the aguedult of Sylvius, though
it was known to the ancients, opens into ano-
ther cavity of the brain, placed between the

cerebellum and medulla oblongata, and called
the jfourth wventricle.

THE cerebellum, which is divided into two
lobes, 1s commonly fuppofed to be of a firmer
texture than the cerebrum; but the truth is,
that in the greater number of fubjeéts, there
appears to be no {enfible difference in the con-
fiftence of thefe two parts. It has more of the
cortical than of the medullary {ubftance in its
~compofition. |

Tae furrow that divides the two lobes of
the cerebellum, leads anteriorly to a procefs,
compofed of medullary and cortical fubftances,
covered by the pia mater, and which, from
its being divided into numerous furrows, re-
fembling the rings of the earth-worm,is named |
procefJus vermiformes. This procefs forms a kind
of ring in its courfe between the lobes.

Tue furface of the cerebellum does not af-
ford thofe circumvolutions which appear in
the cerebrum ; but, inftead of thefe, we ob-

{erve
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{erve a great number of minute furrows, run-
ing parallel to each other, and nearly inatran{-
verfe direction. The pia mater infinuates it-
{elf into thefe furrows.

Waew we cut into the {ubftance of the ce-
rebellum, from above downwards, we find the
medullary part running in a kind of ramify-
ing courfe, and exhibiting an appearance that
has gotten the name of arbor vite. Thefe ra-
mifications unite, to form a medullary trunk,
the middle, anterior, and moft confiderable
part of which, forms two procefles, the crura
cerebellr, which unite with the crura cerebri, to
form the medulla oblongata. The reft fur-
nithes two other procefles, which lofe them-
felves under the nates, and thus unite the lobes
of the cerebellum to the pofterior part of the
~cerebrum. Under the nates we obferve a tran{-
" verfe medullary line, or /inea alba, running
from one of thefe procefles to the other; and
between them we find a very thin medullary
lamina, covered with the pia mater, which the
generality of anatomifts have (though feem-
ingly without reafon) confidered as a valve
formed for clofing the communication between

the
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the fourth ventricle and the aqueductus Sylvii.
Vieuflens named it valvula major cerebri,

THE medulla oblongata is fituated in theé mid-
dle, lower, and pofterior part of the cranium,
and may be confidered as a produ&ion or con-
tinnation of the whole medullary fubftance
of the cerebrum and cerebellum, being formed
by the union of two confiderable medullary
procefles of the cerebrum, called crura cerebri,
with two other fmaller ones from the cere-
bellum, which were juft now fpoken of under
the name of crura cerebellr.

TuEk crura cerebri arife from the middle and
lower part of each hemifphere. They are fe-
parated from each other at their origin, but
are united below, wheré they terminate in a
middle protuberance, the pons Varoli, fo call-
ed, becaufe Varolius compared it to a bridge.
This name, however, can convey no idea of
itsreal appearance. It is, in fact, nothing more
than a medullary protuberance, nearly of a
femni-fpherical fhape, which unites the crura
¢erebri to thofe of the cercbellum.

_.B b -~ BETWEEN
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BerwreeN the crura cerebn, and neat the
anterior edge of the pons Varolii, are two tu-
bercles, compofed externally of medullary, and
internally of cineritious fubftance, to which
Euftachius firft gave the name of enizentic mam-
mffami

Avrowc the mlddle of the pofterior furface
of the medulla oblongata, where it forms the
anterior part of -the fourth ventricle, we ob-
ferve a Kind of furrow which runs downwards
and terminates in a point. About an inch
above the lower extremity of this fiflure, {feve-
ral medullary filaments are to be {feen running
towards it on eachfide, in ‘an oblique direc-
tion, {o as to give it the appearance of a writ-
ing-pen ; hence it is called calamus feriptorius,

Frow the pofterior part of the pons Varoliz,
the medulla oblongata defcends obliquely back-
wards; at its fore-part, immediately behind
the pons Varolii, we obferve two pair of emi-
nences, which were defcribed by Euftachius,
but received no particular appellation till the
time of Vieuflens, who gave them the names
of corpora olivaria, and corpora pyramidalia.
The former are the outermoft, being placed

ane
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bne on each fide. They are nearly of an oval
{hape, andarecompofed of medulla, with ftreaks
of cortical fubftance.. Between thefe are the
corpora pyramidalia, each of which terminates
in a point. In the human fubjet thefe four
eminences are fometimes not cafily d.1f’c111-

gulﬂlﬂd 0

THE medulla j}ﬁmfz}, or j}vimf marrozww, which
is the name given to the medullary chord that
is extended down the vertebral canal, from
the great foramen of the occipital bone, to the
bottom of the laft lumbar vertebra, is a con-
tinuation of the medulla uhlnngata. Like the
other parts of the br:un, it is invefted hjr the
dura and pia mater. The firft of thefe in its
paflage out of the cranium, adheres to the fo-
ramen of the os occipitis. Its conneétion with
the ligamentary fubftance that lines the cavity
of the fpine, is only by means of cellular mem-
brane, but betweenithe feveral vertebre, where
the nerves pafs out of the fpine, it fends off
pr ﬂlongatmns, which adhere ftrongly to the
vﬂrtebral.hgamcnts. Here, as in the craniim,
the dura mater has its finufes or 1afgé veins.
Thefe are two in number, and are feen run-

nmg on each fide of the medu]]ary column,
B ba from
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from the foramen magnum of the os oceipitis,
to the lower part of the os facrum. “They
communicate together by ramifying branches
at each vertebra, and terminate in the verte-
bral, intercoftal, and facral veins. - '

TuE pia mater is connected with the durg
mater by means of a thin tranfparent fubftance,
which from its indentations between the {pinal
nerves, has ebtained the nameof Zigamentum den-
ticulatum. 1t is fomewhat firmerthan the tunica
arachnoidea, but in other refpeéts refembles
that membrane. Its ufe is to fuppert the {pi-
-nal marrow, that it may not affet the me-
dulla oblongata by its weight.

TaE fpiral marrow itfelf is externally of z
white colour, but upon cutting mto it we
find its middle-part compofed of a darker co-
loured mafs, refembling the cortex of the brain.
When the marrow has reached the firft lumbar
vertebri, it becomes extremely narrow, and at
Iength terminates in an oblong protuberance,
from the extremity of which the pia mater
fends off a prolongation or ligament, refem=
bling a nerve, that perforates the dura mat::r:

and is fixed to the os cuccygis.
THE
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Tue medulla fpinalis gives rife to thirty or
thirty-one pair of nerves, but they are not all
of the fame fize, nor do they all run in the
{ame direction. The upper ones are thinner
than the reft, and are placed almoft tranfverfe-
ly : as we defcend we find them running more
-and more obliquely downwards, till at length
their courfe is almoft perpendicular, {fo that
the lowermoft nerves exhibit an appearance
that is called cauda equina, from its refemblance
to a horfe’s tail.

TweE arteries that ramify through the diffe-
rent parts of the brain, are derived from the in-
ternal carotid and from the vertebral arteries.
The medulla {pinalis is fupplied by the ante-
rior and pofterior {pinal arteries, and likewife
receives branches from the cervical, the infe-
rior and fuperior intercoftal, the lumbar, and
the {acral arteries,

Of the Nerwves.

T1 & nerves are medullary chords, differing
from each other in fize, colour, and confift-
gnce, and deriving their origin from the me-

B b3 dulia
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dulla oblongata, and medulla fpinalis.—There
are th:rty-mne, and {fometimes forty pair of
‘thefe nerves ; nine (2) of which originate from
‘the medulla oblongata, and thirty or thirty-
one from the medulla {pinalis. They appear
‘to be perfectly inelaftic, and likewife to pof-
fefs no irritability.: If we irritate’ mufcular
fibres, they immediately contraét, but nothing
‘of this fort” happens if we irritate a nerve.
They carry with them a covering from the
pia mater, but derive no tunic from the dura
mater, as hath been generally, though erro-
neoufly fuppofed, ever {ince the time of Ga-
len (&), the outer covering of the nerves being
in'fact'nothing more than cellular membrane.
‘This covering is very thick where the nervg

[

(2) It has been ufual to defcribe ten pair of nerves, as
arifing from the medulla pblongita ; but as the tenth pair
arife in the fame manner as the other fpinal nerves, Sans
torini, Heifter, Haller, and others, feem very properly tq
have clafled them among the nerves of the fpine,

(8) Baron Haller and ‘profeflor Zinn feem to have
been the firft who'demonftrated, that the dura mater is re-
fleCted upon, and adheres to the periofteum at the edges
of the foramina that afford a paﬂ'agﬂ to the nerves out of
the cfamum, and verl:ehral r.anaI or is foon loft in the
gellular fnbﬂance

H
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- 1s expofed to the action of mufcles, but where
it runs through a bony caml or is fecure from
p eﬁure, the cellular tumc is extremely thm

or :litogfther wantmg WE have inftances of
this in thﬂ parﬂa muffr.r nf the audltnry nerve:;,
imd in the IIEI'VE:S of the heart.

By e]eva.tinrr c;u‘ef'ully and gently, the brain
from the balis of the cranium, we find the firlt
:mne p:ur anﬁng in the fGH{meg order :
1. The rervi olfaélorii, diftributed j:hrqugh thr:.
P1tu1tary membrane, whlch cunﬂltutcs the or-
gan of {mell. ~ 2. The ﬁpe‘m, which go to the
eyes, where they reccive the impreflions of
vifible objects. 3. The oculorum motoress {o
called, becaufe they are diftributed to the muf-
cles of the eye. 4.The pathetici, diftributed
to the fuperior oblique mufcles of the eyes,
the motion of which is expreflive of certain
paffions. of the foul. . The nerves of this
pair foon divide into three principal branches,
and cach of thefe has a different name. Its
upper divifion is the opthalamicus, which is dif-
tributed to various parts of the eyes, eye-lids,
fore-head, nofe, and mteguments of the face.
The fecond is called the maxillaris fuperior, and
the third, maxillaris inferior, both which names

Bb g4 alludg
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allude to their diftribution. 6. The abduélores 5
cach of thefe nerves is diftributed to the ab-
ductor mufcle of the eye, o called, becaufe it
helps to draw the globe of the eye from the
nofe. 4. The auditorit (¢), which are diftri-
buted through the organs of hearing. 8. The
par 'pagum, which derives its name_fr_nm the.
great number of parts, to which it gives
branchies both in the thorax and abdomer.
9. The linguales or b_}rpagf offi, which are diftri-

buted to the tongue, and appear to contribute
both to the organ of tafte, and to the mﬂtmm
nf thﬂ tongue (d)s

It has already been obferved, that the fpl- :
nal marrow fends uff thu-ty or thirty-one pair

(¢) This pair, foun after its entrance into the meatus
auditorius i internus, feparates into two branches. One of
thefe is of a very foft and pul py confiftence, is called the
jarm siollis of the feventh pair, and is fpread over the inner
part of the ear. —-The. other paffes out through the aquz-
dut of Fallopins in a firm chord, which is diltinguithed

as the portio dura, and is dﬁtnbuted to the external ea.r,
and other parts of the neck and face.

(a‘} Heifter has fummed up the ufes of thefe nine pa:l.rbf
nerves in the two following Latin verfes :

¢ Olfaciens, cernens, oculofgue movens, patienfjue,
“ ¢ Guftans, ahdm:eus, audienfque, vagan{que, loquenf~

B 1 i:put:
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of nerves ; thefe are chiefly diftributed to
the exterior parts of the trunk, and to the ex-
tremities—They are commonly diﬁingui{héd
into the cervical, dorfal, lumbar, and facral nerves.
The cervical, which pafs out from between the
feveral vertebrze of the neck, are eight (¢) in
number ; the dofal, twelve ; the lumbar, five;
and the facral, five or fix ; the number of the
latter depending on the number of holes in
the os facrum. Fach fpinal nerve at its ori-
gin, is compofed of two fafciculi of medul-

lary fibres. One of thefe fafciculi arifes from

(¢) Befides thefe, there is another pair called accefloris,
which arifes from the medulla fpinalis atitsbeginning, and
afcending through the gréit foramen of theos occipitis
into the cranium, pafies out again clofe to the eighth pair,
with which, however, it does not unite; and iu is af-
terwards diftributed chiefly to the mufcles of the neck,
back and feapula.—In this courfe it lends-off filaments
to different parts, and likewife communicatés with feve-
ral other nerves.—Phyficlogifts are at a lofs how to account
for the fingular origin and courfe of .thefe nervi acceflorii.
The ancients confidered them as branches of the eighth
pair, diftributed to mufcles of the fcapula: Willis like-
wife confidered ‘them as appendages to that pair, and on
that account named them accgforii. 'They are fometimes
;;:'alled the /pinal pair; bat as this latter name is applicable
to all the nerves of the fpine indifcriminately, it feems
better to adopt that given by Willis.
'S ' | the
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the anterior, and the other from- the pofterior
furface ‘'of the medulla. Thefe fafciculi' are
feparated by the ligamentum derticulatum,
after which we find them contigtious to one
another. They then pérforate the dura mater,
and unite to form a‘confiderablé knot or gan-
glion. Each of thefe ganglions fends off two
branches, one anterior, and thc other pofte-
rior. ‘The anterior branches communicate
with each nther at their coming- out of the
Tpmf:, and l1k:-;w1fe {end off one, and fometimes
more branches, to aflift in the formation ef

the in_lterf,:ﬂﬁal nerve,
;

T e knots or ganghons of the nerves juft
now f{poken of arc not only to be met with
at their exit from the {pine, but likewife in
various parts of the body. They occur in the
nerves of the medulla oblongata, as well as
in thofe of the fpine. They are not the ef-
felts of difeafe, but are to be met with in the
fame parts of the fame nerves, both in the fee-
tus and adult. They are commonly of an ob-
long thape, and of a greyifh colour, fomewhat
inclined to red, which is perhaps owing to
their being extremf:ly vafcular. Internally we

al ﬁ
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are able to diftinguith fomething like an ia-
termixture of the nervous filaments, -

- ‘SomE writers have confidered them as fo
many little brains ; Lancifi fancied he had difs
covered mufcular fibres in them, but they ar¢
;ertmuly not uf an 1rritable nature a late
writer, Dr. ]Dhnﬂt}ne (f), imagines they are
intended to depriveus of the power of the will
over certain parts, as the hgarE for inftance : .
but if this hypothefis were WEII fgunded, we
fhould meet with them only in nerves leadmg
to involuntary mufcles; whereas it is certain,
that the voluntary mufcles receive their nerves
through ganglmus Other thennes have been
formed concerning them, none of which, hows-
gver, have as yet led to afcertain their ufe,

THE nerves, like the blood-veflels, in their
courfe through the body, communicate with
each other, and each of thefe communications
conihtutts what is called a plexus, from whence
branches are again detached to different parts
of the body. Sﬂme of thefe are conftant and
gonfiderable enough to be diftinguithed by par-

(f ) An Effay on the Ufc of the Ganglions of the Nerves.

’ ticular
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ticular names, as the femilunar plexus ;5 the puk
monary plexus, the bepatic, the cardiac, &e.

I would be foreign to the purpofe of this
work, to follow the nerves through all their
diftributions; but it may be remembered, that
in defcribing the different vifcera, mention was

made of the nerves diftributed to them. There

is one pair, however, called the intercoftal or
great fympathetic nerve, which feems to require
particular notice, becaufe it has an almoft
wuniverfal conneétion and correfpondence with
~ all the other nerves of the body.—Authors
are not perfectly agreed about the origin of the

Pntercoftal; but it may perhaps not improper--

1y be defcribed, as beginning from filaments
of the fifth and fixth pair; it then pafles out of
the cranium, through the bony canal of the
¢carotid, from whence it defcends laterally clofe
to the bodies of the vertebrz, and receives
branches from almoft all the vertebral nerves;
forming almoft as many ganglions in its courfe
through the thorax and abdomen. It fends off
an infinite number of branches to the vifcera
in thofe cavities, and forms{everal plexus with
the branches of the cighth pair, or par vagum,

e ! '111'1 AT
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TuaT the nerves are deftined to convey the -
principles of motion and fenfibility to the brain
from all parts of the fyftem, there can be no
doubt; but how thefe effects are produced, no
one has ever yet been able to determine. The
enquiry has been a conftant {fource of hypothe-
fis in all ages, and has produced fome ingeni-
ous ideas, and many erroncous pofitions, but
without having hitherto afforded much {fatif~
factory information. o
SomE phyfiologifts have confidered a trunk -
of nerves as a {olid chord, capable of being
divided into an infinite number of filaments,
by means of which the impreflions of feeling
are conveyed to the fenforiaum commune.—
Others have {uppofed to be a canal, which
afterwards feparates into more minute chan-
nels; or, perhaps, as being an aflemblage of
many very {mall and diftinét tubes, connected
to each other, and thus forming a cylindrical
chord. They who contend for their being folid
bodies, are of opinion, that fecling is occa-
fioned by vibration; fo that, forinftance, ac-
cording to this fyftem, by pricking the finger,
a vibration would be occafioned in the nerve,

diftributed through its fubftance, and the ef-
|  felts
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folts of this vibration, when extended to the
{fenforium, would be an excital of pain. But
the inelafticity, the foftnefs, the connection,
and the fituation of the nerves, are fo many
proofs, that vibration has no fhare in the caufe
of feeling. '

Oruers have fuppofed that in the brain and
{pinal marrow, a very fubtile fluid is fecreted,
and from thence conveyed through the imper-

- ceptible tubes, which they confider as exifting’

in the nerves.—They have farther fuppofed,
that this very fubtilefluid, to which they have
given the name of animal {pirits, is fecreted
in the cortical fubftance of the brain and pi-
nal marrow, from whence it pafles through
the medullary fubftance. This, like the other
{yftem, is founded altogether on hypothefis ;
but it feems to be an hypothefis derived from
much more probable principles, and there are
many ingenious arguments to be brought in its

{fupport.

CHAP,
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ColHlc APor .Y 1L
Of the S.e_’?;fﬂ.

¥ N treating of the fenfes, we mean to con-
fine ourfelves to the external ones of #ouch,
¢afle, finelling, hearing, and vifion. The word
Jenfe, when applied to thefe five, feems to im-
ply not only the fenfation excited in the mind
by certain impreflions made on the body, but
likewife the organ deftined to receive and tranf-
mit thefe impreflions to the fenforium.—Each
of thefe organs being of a peculiar ftrutture,
is fufceptible only of particular impreffions,
which will be pointed out as we proceed to
defcribe each of them feparately. :

o Tl Bl el G 1) Jagii [ [
Of the Senfé of Touch.

HE fenfe of touch rmajr be defined to be

the faculty of diftinguithing certain pro-
perties of bodies by the feel. In a general
| acceptation,
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acceptation, this definition might perhaps not
improperly be extended toevery part of the bo-
dy poflefled of fenfibility (g), butit is commonly
confined to the nervous papille of the cutis,
or true fkin, which, with its appendages, and
their {feveral ufes, have been already defcribed.

T uE exterior properties of bodies, fuch as
their folidity, moifture, inequality, fmooth-

(g) In the courfe of this volume, mention has often
been made of the fenfibility or infenfibility of different
parts of the body ; it will therefore, perhaps, not be amifs
10 obferve in this place, that many parts which were for-
merly fuppofed to poflefs the moft exquifite fenfe, are
now known to have but little or no feeling, at leaft in a
found ftate ; for in an inflamed flate, even the bones, the
moft infenfible parts of any, become fufceptible of the moft
painful fenfations. This curious difcovery is due to the
late Baron Haller. His experiments prove, that the bones,
cartilages, ligaments, tendons, epidermis, and membranes,
(as the pleura, pericardium, dura and pia mater, periof- .
teum, &c.) may in a healthy ftate be confidered as infen-
fible. As {enfibility depends on the brain,and nerves, of
courfe, different parts will poflefs a greater or lefs degree
of feeling, in proportion as they are fupplied with a greater
or {maller number of nerves. Upon this principle it is,
that the fkin, mufcles, ftomach, inteftines, urinary bladder,
ureters, uterus, vagina, penis, tongue, and retina, are
extremely fenfible, while the lungs and glands have only
a0 obfcure degree of feeling, ;
2008 nefs,

e
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nefs, drynefs, or fluidity, and likewife their
degree of heat, feem all to be capable of mak-
ing different impreflions on the papille, and
confequently of exciting different ideas in the
fenforium commune. But the organ of touch,
like all the other fenfes, is not equally deli-
cate in every part of the body, or in every

{fubject ; being in fome much more exquifite
than it is in others.

.

SECTION H
Of the Tafte.

HE fenfe of tafte is feated chiefly in the

tongue, of the fituation and firuéture
of which, fome account has already been given
in a former part (b) of the work.

O the upper furface of this organ we may
obferve a great number of papille, which, on
account of their difference in fize and fhape,
are commonly divided into three clafles. The
“largeft are fituated towards the bafis of the
- tongue. Their number commonly varies from

(h) See page 215‘.
Cc feven
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feven to nine, and they feem to be mucous

follicles. Thofe of the fecond clafs are fome-
what fmaller, and of a cylindrical thape. They

are moft numerous about the middle of the

tongue. Thofe of the third clafs are very mi-
nute, and of a conical thape. They are very
numerous on the apex and edges of the tongue,
and have been {uppofed to be formed by the
extremities of its nerves.

W e obferve a line, the lirea lLinguz me-
diana, running along the middle of the tongue,
and dividing it as it were into two portions.
Towards the bafis of the tongue, we meet with
a little cavity, named by Morgagni, foramen
cecum, which feems to be nothing more than
the excretory ducts of mucous glands fituated
within the fubftance of the tongue.

W E have already obferved, that this organ
is every wherc covered by the cuticle, which,
by forming a reduplication, called the frenum,
at its under part, ferves to prevent the too
great motion of the tongue, and to fix it in its
fituation. But, befides this attachment, the
tongue 1s connected by means of its muicles

and
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and membranous ligaments, to the lower jaw,
the os hyoides and the ftyloid procefles:

Tue principal arteries of the tongue aré
the /linguales, which arife from the exter-
nal carotid. Its veins empty themfelves into
the external jugulars. Its nerves arife from
the fifth, eighth, and ninth pair:

THE variety of taftes feems to be occafioned
by the different impreflions made on the pa-
pille by the food. The different ftate of the -
papille with refpect to their moifture, their
figure, or their covering, feems to produce a
confiderable difference in the tafte, not Unly
in different people, but in the fame fubjeé, in
ficknefs and in health. The gteat ufe of the
tafte feems to be to enable us to diftinguifh
wholefome and falutary food from that which
is unhealthy; and we obferve that many qua-
drupeds, by having their papillz () very large
and long, have the faculty of diftinguithing
~ flavours with infinite accuracy.

() Malpighi’s defcription of the papille, which has

been copied by many anatomical writers, feeme to have
been taken chiefly from the tongues of fheep.
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2 B C T 1 O N T
Of Smelling.

HE fenfe of fmelling, like the fenfe of
tafte, {feems intended to direct us to a

proper choice of aliment, and is chiefly feated
in the nofe, which is diftinguifhed into its ex-
ternal and internal parts. The fitnation and
figure of the former of thefe do not feem to
require a definition. It is compofed of bones
and cartilages, covered by mufcular fibres,
and by the common integuments. The bones
make up the upper portion, and the cartilages
- the lower one. . The feptum nartum, Iike*the
nofe, is likewife in part bony, and in part car-
tilaginous. Thefe bones and their connections,
were deicribed in the ofteology.

TuE nternal part of the nofe, befides the
ofla fpongiofa, has fix cavities or {inufes; the
maxillary, the frontal, and the /phencid, which
were all defcribed with the bones of the head.
They all open into the noftrils, and the nofe

likewife communicates with the mouth, la-
Iynx,
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rynx, and pharynx, poﬁenﬂrl}r behind the
velum palati.

Avv thefe feveral parts which are included
in the internal divifion of the nofe, viz. the
inner furface of the noftrils, the lamellz of the
offa fpongiofa, and the finufes, are lined by a
thick and very vafcular membrane, which, tho®
not unknown to the ancients, was firit well
defcribed by Schneider (4), and is therefore
now commonly named membrana pituitaria
Schneideri. This membrane is truly the organ
of {melling, but its real firucture does not yet
feem to be perfectly underftood. It appears
to be 2 continuation of the cuticle, which lines
the inner furface of the mouth, In fome parts
of the nofe it is fmooth and firm, and in others
it is loofe and fpongy It is conftantly moii-
tened by a mucous fecretion, the finer parts of
which are carried off by the air we breathe,
and the remainder by being retained in the
finufes, acquires confiderable confiftence. The
manner in which this mucus is fecreted has
not yet been fatisfactorily afcertained, but it
feems to be by means of mucous follicles.

(#) De Catarrho, Lib. IIL |
€ c3 | Izs
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ITs arteries are branches of the internal
maxillary and internal carotid. Its weinsg
~empty themfelves into the internal jugulars.
The firft pair of nerves ; the o/factory, are {pread
over every part of it, and it likewife receives
branches from the fifth pair.

ArTER what has been faid of the pitunitary
‘membrane, it will not be difficult to conceive
how the air we draw in at the noftrils, being
impregnated with the effluvia of bodies, ex-
cites in us that kind of fenfation we call fme/l-
ing. As thefe efluvia, from their being ex-
ceedingly light and volatile, cannot be capa-
ble in a {mall quantity of making any great
impreflion on the extremities of the olfactory
nerves, it was neceflary to give confiderable
extent to the pituitary membrane, that by this
means a greater number of odoriferous partis
cles might be admitted at the fame time.
W hen we with to take in much of the efflu-
via of any thiag, we naturally clofe the mouth,
that all the air we infpire, may pafs through
‘the noftrils; and at the fame time, by means
of the mufcles of the nofe, the noftrils are di-
lated, and a greater quantity of air is drawn

into them,
Iy
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 In many quadrupeds, the fenfe of finelling
‘is much more extenfive and delicate than it is
in the human fubject; and in the human fub-
jeét, it {feems to be more perfect, the lefs it is
vitiated by a variety of {mells.—It is not al-
ways in the fame ftate of perfection, being na-
turally affected by every change of the pitui-
tary membrane, and of the lymph with which
that membrane is moiftened, '

SEFCHIT O NIV,
Of Hearing.

EFORE we undertake to explain the
manner in which we are enabled to re-
ceive the impreflions of found, it will be ne-
- ceflary to defcribe the ear, which is the ergan
of bearing. It is commonly diftinguilhed into
external and internal. - The former of thefe
divifions includes all that we are able to difca-
ver without diffetion, and the meatus audito-
rius, as far as the tympanum; and the latter,
all the other parts of the ear.

THE external ear is a cartilaginous funnel,
covered by the common integuments, and at-
Ccq4 - tached,
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tached, by means of its ligaments and mufcles,
to the temporal bone. Although capable only
of a very obfcure motion, it is found to have
feveral mufcles.—Different parts of it are dif-
tinguifhed by different names; all its cartila-
ginous part is called a/z or wing, to diftinguifh
it from the foft and pendent part below, called
the kbe. . Its outer circle or border is called
belix, and the {emicirle within this, antibelix.
"The moveable cartilage placed immediately
before the meatus auditorius, which it may be
made to clofe exactly, is named #ragus ; and an
eminence oppofite to this at the extremity of
the antibelix, is called antitragus. The concha
1s & confiderable cavity formed by the extre-
mities of the belix and antibelix.—The meatus
auditorius, which at its opening is cartilagi-
nous, is lined with a very thin membrane,
which is a continuation of the cuticle, from
the furface of the ear.

- Ix this canal we find a yellow wax, which
is fecreted by a number of minute glands or
" follicles, each ﬂf'-:which has an excrctbry duct,
This fecretion, which 1s at firft of an oily con-
fiftence, defends the membrane of the tympa-
num from the injuries of the air; and by its
bitternefs,

5
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bitternefs, prevents minute infects from en-
tering into the ear. But, when from neglett
or difeafe, it accumulates in too great' a quan-
tity, it fometimes occafions deafnefs. The in-
ner extremity of the meatus is clofed by a very
thin tranfparent membrane, the membrana tym-
pani, which is fet in a bony circle like the head
of a drum.—In the laft century, Rivinus, pro-
feflor at Leipfic, fancied he had difcovered a
hole in this membrane, furrounded by a fphinc-
ter, and affording a paffage to the air, between
the external and internal ear. Cowper, Heif-
ter, and fome other anatomifts, have admitted
this fuppofed foramen, which certainly does
not exift.” Whenever there is any opening
in the membrana tympani, it may be confi-
dered as accidental.—Under the membrana
tympani, runs a branchof the fifth pair of .
nerves, called chorda tympam ; and beyond this
membrane is the cavity of the tympanum,
which is about feven or eight lines wide, and
half {o many in depth—it is {femi-{pherical, and
every where lined by a very fine membrane,
There are four openings to be obferved in this
cavity. It communicates with the mouth, by
means of the Euffachian tube. 'This canal,
which is in part bony, and in part cartilagi-

nous,
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nous, begins by a very narrow opening at the
anterior and almait fuperior part of the tym-
~panum, increafing in fizeas it advances towards
the palate of the mouth, where it terminates
By an oval opening. This tube is every where
lined by the fame membrane that covers the
infide of the mouth.—The real ufe of this ca-
nal, does not feem to have been hitherto fati{-
factorily afcertained; but found would feem to
‘be conveyed through it to the membrana tym-
pani, deaf perfons being often obferved to lif-
ten attentively with their mouths open. Op-
pofite to this is a minute paflage, which leads
to the finuofities of the maitoid procefs; and
the two other openings, which, are in the in-
ternal procefs of the os petrofum, are the fe-
neftra ovalis, and feneftra rotunda, both of which
are covered by a very fine membrane,

Turre are three diftin& bones in the cavity °
of the tympanum, and thefe are the malleus,
incus, and flapes. Belides thefe there is a
fourth, which is the os orbiculare, confidered
by {fome :inatumi{ls? as a procefs of the jfapes,
which is neceflarily broken off by the violence
we are obliged to ufe, in getting at thefebones;

| but
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but when accurately confidered, it feems to be
a diftint bone,

T u e malleus is Tuppofed to refemble a ham-
mer, being larger at one extremity, which is
its head, than it is at the other, which is its
ﬁqndfe, The latter is attached to the mem-
brana tympani, and the head of the bone is
articulated with the ncus,

THE incus, as it is called from its thape,
though it feems to have lefs refemblance to an
anvil, than to one of the dentes molares with
its roots widely feparated from each other,
is diftinguifhed into its body and its legs. One
of its legs is placed at the entry of the canal
which leads to the maftoid procefs; and the
other, which is fomewhat longer, is articulated
with the fZapes, or rather with the os grbiculare,
which is placed between them.

Tue third bone is very properly named
[tapes, sbeing perfectly fhaped like a ftirrnp.—
Its bafis is fixed into the feneffra ovalis, and its
apper part is articulated with the os orbiculare.
What is called the feneftra rotunda, though per-

s haps

T
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‘haps improperly, as it is more oval than round,
is obferved a little above the other, in an emi-
nence formed by the os petrofum, and is
clofed by a continuation of the membrane that
Tines the inner furface of the tympanum. The
flapes and malleus are each of them furnifhed
with a little mufcle, the fapedeus and tenfor
fympani. The firft of thefe, which is the {mall-
eft in the body, arifes from a little cavern in
the pofterior and upper part of the cavity of
the tympanum ; and its tendon, after pafling
through a hole in the fame cavern, is inferted
- at_the back part of the head of the ftapes.
- “This mufcle, by drawing the ftapes obliquely
upwards, aflifts in ﬁretcinng th'c mhmna

tympani,

THE feﬂﬁr tﬁ@ani (1) or internus. mallei, as it
is called by fome writers, arifes from the carti-
faginous extremity of the Euftachian tube,and s
inferted into the back part of the hand!z of the
malleus, which it ferves to pull inwards, and

() Some anatomifts defcribe three mufcles of the mal-
Jeus, but only this one feems to deferve the name of mul-
cle, what are called the exteraus, and obliguus wmollei, feem-
jng to be ligaments, rather than muicles.

qf
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of courfe helps to ftretch the membrana tym-

pani.

THE labyrinth, is the only part of the ear
which. remains to be defcribed. It 1s {ituated
in the os petrofum, and is feparated from the
tympanum by a partition which is every where
bony, except at the two feneftre. —It is com-

‘pofed of three parts ; and thefe are the vefi-
bulum, the femi-circular canals, and the cochlea.

THE veffibulum 1s an ii‘regular cavity, much
imaller than the tympanum, fituated nearly in
the center of the os petrofum, between the
tympanum, the cochlea, and the femi-circular
canals. It is open on the fide of the tympa-
num, by means of the feneftra ovalis, and com-
municates with the upper portion of the coch-
lea by an oblong foramen, which is under the
feneftra ovalis, from which it is feparated only
by a very thin partition.

- Eacu of the three femi-circudar canals, forms
about half a circle of nearly aline in diame-
ter, and running each in a different direction,
they are diftinguithed into vertical, oblique, and
horizental. 'Thefe three canals open by both
| 4 their
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their extremities into the veftibulum ; but the
vertical and the obligue, being united together
at one of their extremities, there are only five
orifices to be feen in the veftibulum.

Tae cochlea is a canal which takes a fpiral
courfe, not unlike the fhell of a fnail. From
its bafis to its apex it makes two turas and a
half, and is divided into two canals by a very
thirt lamina or feptum, which is in part bony,
and in part membranous, in fuch a manner,
that thefe two canals only communicate with
each other at the point. One of them opens
into the veftibulum, and the other is covered
by themembrane that clofes the feneffra rotunda.
The bony lamella which feparates the two ca-
nals, is exceedingly thin, and fills about two
thirds of the diameter of the canal. The reft
of the feptum is compofed of a moft delicate
membrane, which lines the whole inner fur-
face of the cochlea, and feems to form this di-
vifion in the fame manner as the two mem-
branous bags of the pleura, by being applied
to each other, form the mediaftinum.

Every part of the labyrinth is furnifhed with
a very delicate periofteum, and filled with a
watery
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watery fluid, fecreted as in other cavities.
This fluid tranfmits to the nerves the vibra-
tions it receives from the membrane clofing
the feneftra rotunda, and from the bafis of the
ftapes, where it refts on the feneftrum owale.
When thisfluid is colleéted in too great a quan-
tity, or is comprefled by the ftapes, it efcapes

through two minute canals or aquaeduéls, lately

defcribed by Dr. Cotunni (7), an ingenious
phyfician at Naples. One of thefe aquzduéts
opens into the bottom of the veftibulum, and
the other into the cochlea, near the feneftra
rotunda. They both pafs throughthe os petro-
fum, and communicate with the cavity of the
cranium, where the fluid that pafles through
them is abforbed; and they are lined by a
membrane, which 1s fuppofed to be 2 produc-
tion of the dura mater.

THE arteriesof theexternal earcomefromthe
temporal and other branchesof the external ca-
rotid, and its veinspafs into the jugular.—The
internal ear receives branches of arteries from
the bafilary and carotids, and its veins empty

(m) De Agqueduftibus Auris Humanz Intern=, 8Bvo.
Neapol, 1760.

them{elves
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. themfelves into the finufes of the dura mater,
and into the internal jugular.

THE portio mollis of the feventh pair is diftri-
buted through the cochlea, the veftibulum, and
the femi-ctrcular canals ; and the portio- dura
fends off a branch to the tympanum, and
other branches to the external ear and parts
near it.

Tus fenfe of hearing, in producing which
all the parts we have defcribed affift, is occa-
fioned by a certain modulation of the air col-
le&ed by the funnel-like fhape of the external
ear, and conveyed through the meatus audito-
rius to the membrana tympani. That {found
is propagated by means of the air, is very eafily
proved by ringing a bell under the receiver of
an air-pump ; the found it affords being found
to diminifh gradually as the air becomes ex-
haufted, till at length it ceafes to be heard at
all. Sound moves through the air with infi-
nite velocity, but the degree of its motion
feems to depend on the flate of the air, as it
cnnﬁa:ﬁtly movesfafter in a denfe and dry, than
it does in a moift and rarefied air.

TaAT
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THAT the air vibrating on thé membrana
tympani, communicates its vibration to the
different parts of the labyrinth, and by means
of the fluid contained in this cavity, affects
the aunditory nerve fo as to produce found;
{eems to be very probable; but the ﬁtpatinn,-,
the minutenefs, and the variety of the parts
which compofe the ear, do not permit much
to be advanced with certainty, concerning
their mode of action.

SomME of thefe parts feem to conftitute the
immediate organ of hearing, and thefe are all
the parts of the weffibulum : but there are others
which feem intended for the perfection of this
fenfe, without being abfolutely effential to its
It has happened for inftance, that the mems-
brana tympani, and the lictle bones of the ear;
have been deftroyed by difeafe, without des
priving the patient of the {enfe of hearing (n):

; (#) This obfervation has led to a fuppofition, that a
perforation of this membrane; may, in fome cafes of deaf-
fefs, be ufeful ; and Mr, Chefelden relates, that fome
years ago; amalefator was pardoned, on condition that he
fhould fubmit to this operation; but the public clamonr
raifed againft it was fo great, that it was thought right not
to perform it,

D d SouND
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"Souxp is more or lefs loud, in proportion
to the {h'-e'ngth of t;he vibration ; and ‘the va-
riety of founds feems to depend on the diffe-
rence of this vibration; for the more quick
and frequent it is, the more acute wﬂl be the
found, and vice verfa.

Berore we conclude this article, it will be
right to explain certain phenomena, which
will be found to have a relation to the organ
~ of hearing.

~ EvEery body has, in confequence of parti-
cular founds, occafionally felt that difagrec-
able fenfation which is ufually called, ftting
the teeth on edge; and the caufe of this fenfa-
tion may be traced to the communication
which the portio dura of the auditory nerve
has with the branches of the fifth pair, that
are diftributed to the teeth, being probably
occafioned by the violent tremor produced in
the membrana tympani, by thefe very acute
founds. Upon the fame principle we may ex-
plain the ftrong idea of found which a perfon

has who holds a vibrating firing, between- his
‘teeth.

Tag
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Tae humming which is fometimes perceived
in the ear, without any exterior caufe, may be
occafioned either by an inereafed action of the
arteries in the ears, or by convulfive contrac-
tions of the mufcles of the malleus and ftapeus,
affecting the auditory nerve in fuch a manner
as to produce the idea of found. An inge-
nious philofophical writer (o) has lately difco-
vered, that there are founds liable to be ex-
cited in the ear by irritation, and without any
afliftance from the vibrations of the air.

(o) See Elliot’s Philofophical Obfervations, on the Senfes of
Vifion and Hearing, 8yo. |

D d = SECTION
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SR € T IOy
Of Vifion.

NHE eyes, which conftitute the organ of
vifion, are fituated in two bony eavities,
named orbits, where they are furrounded by
feveral parts, which are cither intended to pro-
tect them from external injury, or to affift in
their motion.

Tue globe of the eye 1s immediately covered
by two eye-lids or palpebre, which are com-
pofed of mufcular fibres () covered by the
common integuments, and lined by a very
fine and fmooth membrane, which is from
thence extended over part of the globe of the
eye, and is called funica conjunctroa. Each eye-
Iid is cartilaginous at its edge, and this border,
which is called ¢arfus, is furnifhed with a row of

hairs, named cilia or eye-lafbes.

T uE clia ferve to protect the eye from in-
{ects and miinute bodies floating in the air, and

(2) See page 136. - .
likewife
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likewife to moderate the action of the rays of
light in their paffage to the retina. At the
roots of thefe hairs there are febaceous folli-
cles, firft neticed by Meibomius, which difcharge
a glutinous liniment.. Sometimes the fluid
they fecrete has too much vifcidity; and the
eye-lids become glued to6 each other.

- TaE upper border of the orbit is covered by
the eye-brows or fupercilia, which by means of
their two mufcles are capable of being brought
towards each other, or of being carried up-
wards.—They have been confidered as ferving
to proteé the eyes, but they are probably in-
tended more for ornament than utility (g).

TuE orbits, in which the eyes are placed,
are furnifhed with a good deal of fat, which
affords a foft bed on which the eye performs its
feveral motions.—The inner angle of each or-
bit, or that part of 1t which is near the nofe,
is called canthus major or the great angle; and
the outer angle, which is on the oppofite fide
of the eye, is the canthus minor or litile angle.

(¢) It is obfervable, that the eye-brows are peculiar to
ghe human fpecies.

Ddj THE
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Tae little reddifh body which we obferve in
the great angle of the eye-lids, and which is
“called caruncula lachrymalis, is {uppofed to be of
‘a glandular ftructure, and like the follicles of
the eye-lids, to fecrete an oily humour. But
-its ftructure and ufe, do not feem to have been
hitherto accurately determined. The furface
of the eye, is conftantly moiftened by a very
~ fine limpid fluid called the fears, which is
chiefly, and perhaps wholly derived from a
-large gland of the conglomerate kind, fituated
‘in a fmall depreflion of the os frontis near the
outer angle of the eye. Its excretory duéts
‘pierce the tunica conjunétiva, jult above the
cartilaginous borders of the upper eye-lids.
When the tears were {uppofed to be fecreted
by the caruncule, this gland was called glan-
dula innominata; but now that its ftructure and
ufes ave afcertained, it very properly has the
“name of glandula lachrymalis. The tears poured
out by the ducts of this gland are in a natural
and healthy ftate, inceflantly fpread over the
furface of the eye, to keep it clear and tranf-
parent, by means of the eye-lids, and as con-
ftantly pafs out at the oppofite corner of the
eye or inner angle, through two minute ori-
3 TP | Ao e
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fices, the pundla lachrymaha (7)3 being deter-
‘mined into thefé little openings by a redupli-
cation of the tumnica conjundétiva, thaped like a
crefcent, the two points of which anfwer to
the pundla, This reduplication is named mem-

‘brana, or walvila femilunaris. Fach of thefe

punéla is the beginning of a fmall excretory
tube, through which the tears pafs into a little
pouch or refervoir, the facculus lachrymalis,
which lies in an excavation formed partly by
the nafal procefs of the os maxillare fuperius,
and partly by the os unguis. The lower pait
of this fac forms a dut, called the duéius ad
nares, which is continued through a bony
channel, and opens into the nofe, through
which the tears are occafionally difcharged ().

{r) It fometimes happens, that this very pellucid fluid
which moiftens the eye, being poured out through the ex-
'crctnry duéts of the lachrymal gland, fafter than it can be
carried off through the Pun&a, trickles down the cheels,
and is then frittly and properly called tears.

() When the duftus ad nares becomes obftruéted, in
confequence of difeafe, the tears are no Jonger able to pafs
into the noftrils, the facculas lachrymalis becomes diflend-
ed, and inflammation, and fometimes ulceration taking

place, conltitute the difeafe called fifula lachrymalis,

D d 4 THE
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Tur motions of the eye are performed by
fix mufcles; four of which are fraight and
‘two obligue. The firaight mufcles are diftin-
guifhed by the names of ¢levator, depreffor, ad-
ductory and abdudior, from their feveral ufes in
elevating and depreiﬁng_the eye, drawing it to-
wards the nofe, or carrying it from the nofe to-
wards the temple. All thefe four mufcles
arife from the bottam of the orbit, and are in-
ferted by flat tendons into the glube of the
eye. The obligue muicles are intended for the
more compound motians of the eye. The
firlk of thefe mufcles, the obliquus fuperior, does
not, like the other four mufcles we have de-
fcribed, arife from the bottom of the prbit, but
from the edge of the foramen that tran{mits
the optic nerve, which feparates the origin of
this mufcle from that of the others. From
this beginning it paffes in a ftraight line to-
wards a very fmall cartilaginous ring, the
fituation of which is marked in the fkeleton
by a little hollow in the internal orbitar pro-
cefs of the os frontis. The tendon of the mu{-
cle after paffing through this ring, is inferted
into the upper part of the globe of the eye,
which it ferves to draw forwards, at the fame
time turning the pupil downwards.

THE
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THE obliquus inferior avifes from the edge of
the orbit, under the opening of the ductus la-
chrymalis, and is inferted fomewhat poftetiorly
into the outer fide of the globe, ferving to
draw the eye forwards and turn the pupil up-
wards. When either of thefe two mufcles adls
feparately, the eye is moved on its d4xi¢; but
when they act together, it is comprefled both
above and below.—The eye itfelf, which is
now to be deferibed with its tunics, humours,
and component parts, is nearly of a fpherical
figure. Ofits tunics, the conjunciroa has been al-
ready deferibed as a partial covering, reflected
from the inner furface of the eye-lids over the
gnterior portion of the eye. What has been
named albuginea, cannot properly be confidered
asa coat of the eye, being in faét nothing more
than the tendons of the ftraight muicles {pread
over fome parts of the fclerotica.

‘Tue immediate tunics of the eye, which are
to be demonitrated when its partial coverings
and all the other parts with which it is fur-
rounded are removed, are the filerotica, choroi-
des and retina.

Tug
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THuE flerotica, which is the exterior coat,
is every where white and opaque, except at its
anterior part, where it has more convexity
than any other part of the globe, and being
exceedingly tranfparent, is called cornea (£).—
Thefe two parts are perfectly different in their
ftructure, fo that fome anatomifts fuppofe
them to be as diftinét from each other, asthe
glafs of a watch is from the cafe into which it
is fixed. The {clerotica is of a compadt, fib-
rous {tructure; the cornea, on the other hand,
is compofed of a great number of laminz unit-
ed by cellular membrane. By macerating
them in boiling water, they do not feparate
from each other as fome writers have afferted,
but the cornea foon foftens, and becomes of
a glutinous confiftence.

TuE ancients fuppofed the fclerotica to be
a continuation of the dura mater. Morgagni
and fome other modern writers are of the fame
opinion, but this point is difputed by Win-
flow, Haller, Zinn, and others. The truth

() Some writers who haye given the name of cornea
to all this outer coat, have named what is here, and moft
commonly called fc/erotica, cornea opaca ; and its anterior
and tranfparent portion, coruea lucida.

{feems
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feems to be, that the {clerotica, though nota
production of the dura mater, adheres inti-
mately to that membrane.

T

THuE chorades is {o called, bhecaufe it is fur-
nifthed with a great number of veflels. It has
likewife been named #veq, on account of its
refemblance to a grape. Many modern ana-
tomical writers, have confidered it as a pro-
du&tion of the pia mater. This was likewife
the opinion of the ancients; but the ftrength
and thicknefs of the choroides when compared
with the delicate firuéture of the pia mater,
are fufficient proofs of their being two diftin&
rrembranes,

TaE choroides has of late generally been
delcribed as confifting of two laminz, the in-
nermoft of which has been named after Ruyfch,
who firft defcribed it. It is certain, however,
that Ruylch’s diftinction is ill founded, at leaft
with refpeét to the human eye, in which we
are unable to demontftrate any {uch ftruéture,
although the tunica choroides of fheep and
fome other quadrupeds, may eafily be fepar
yated into two layers.

THE
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Tur choroides adheres intimately to the
fclerotica, round the edge of the cornea, and
at the place of this union we may obferve a
little whitifth areola, named Zigamentum ciliare,
though it is not of a ligamentous nature.

Taey who fuppﬁfe the choroides to be com-
pofed of two laminz, defcribe the external one
as terminating in the ligamentum ciliare, and
the internal one as extending farther to form
the iris, which is the circle we are able to dif-
tinguith tlirnugh the cornea; but this part is of
avery different ftruéture from the choroides,
fo that fome late writers have perhaps not im-
properly confidered the iris as a diftinct mem-
brane. It derives its name from the variety
of its colours, and is perforated in its middle.
This perforation, which is called the pupil or
fight of the eye, is clofed in the feetus by a
very thin vafcular membrane. This membrana
pupillaris commonly difappears about the fe-
venth month.

On the under fide of the iris we obferve
many minute fibres, called ciliary procefles,
which pafs in radii or parallel lines, from the

circumference to the centre. The contraction
and
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and dilatation of the pupil are fuppofed to de-
pend on the action of thefe procefles. , Some
have confidered them as mufcular, but they
are not of an wrritable nature ; others have fup-
pofed them to be filaments of nerves; but
their real firucture has never yet been clearly
afcertained.

Besipes thefe ciliary procefles, anatomifls
ufually {peak of the circular fibres of the iris,
but no fuch feem to exiit.

Tue pofterior furface of the iris, the ciliary
procefles, and part of the tunica choroides,
are covered by a black mucus for the purpofes
of accurate and diftiné vifion; but the man-
ner in which it is fecreted, has not been de-

termined.

IMMEDIATELY under the tunica choroides
we find the third and inner coat, called the
retina, which feems to be merely an expanfion
of the pulpy fubftance of the optic nerve,
extending to the borders of the cryftalline
humour. .

THe greateft part of the globe of the eye,

within thefe feveral tunics, is filled by a very
tranfparent
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tranfparent and gelatinous humour of confide-
rable confiftence, which, from its fuppofed re-
femblance to fufed glafs, is called the witresus
bumonr. It is invefted by a very fine and deli-
cate membrane, called tunica vitrea, and fome-
times arachnoides.—It is fuppofed to be com-
pofed of two }a,minse, one of which dips into
its fubftance, and by dividing the humour into
cells, adds to its firmnefs. The fore-part’ of -
the vitreous humour is a little hollowed, to re-
ceive a very white and tranfparent fubflance
of a firm texture, and of a lenticular and fome-
what convex fhape, named the cryffalline hu-
mour. It is included 1n a capfida, which feems
to be formed by a feparation of the two la-
minx of the tunica vitrea.

Tue fore-part of the eye is filled by a very
thin and tranfparent fluid, named the aquesus
humour, which occupies all the fpace between
the cryftalline and the prominent cornea.—
That part of the choroides which is called the
iris, and which comes forward to form the pupil,
appears to be fufpended as it werein this hu-
mour, and has occafioned this portion of the
eye to be diftinguithed into two parts. One
of thefe, which is the little {pace between the

anterior
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anterior furface of the cryftalline and the iris, is
called the poffertor chamber ; and the other,which
is the fpace between the iris and the cornea,
is called the anterior chamber of the eye (u).—
Both thefe {paces are completely filled with the
aqueous humour (x).

THE eye receives its arteries from the inter-
nal carotid, and its veins empty themfelves
chiefly into the external jugulars. Some of
the ramifications of thefe veflels appear on the
inner furface of the iris, where they are feen
to make very minute convolutions, which are

(#) Iam aware that fome anatomifts, particularly Lieu-
taud, are of opinion, that the iris is every where in clofe
conta& with the cryftalline, and that it is of courfe right
to fpeak only of one chamber of the eye—but as this
does not appear to be the cafe, the fituation of the iris and

the two chambers of the eye are here defcribed in the
ufual way.

() When the cryftalline becomes opaque, fo as to pre-
vent the paflage of the rays of light to the retina, it con-
ititutes what is called a cataraf; and the operation of
couching, confifts in removing the difeafed ecryftalline
from its bed in the vitreous humour—In this operation the
cornea 1s perforated, and the aqueous humour efcapes out
of the eye, but it is conftantly renewed again in a very
fhort time. The manner however in which it is {ecreted,
has not yet been determined.

fufficiently
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fufliciently remarkable to be diftinguiﬁled Bf
the name of circulus anteriofus, though perhaps
improperly, as they are chiefly branches of

velns.

THE optic nerve pafles in at the pofterior
part of the eye, in a confiderable trunk, to be
expanded for the purpofes of vifion, of which
it is now univerfally fuppofed to be the imme-
diate feat. But Meflrs. Mariotte ind Mery con-
tended, that the choroides is the {eat of this
fenfe ; and the ancients fuppofed the cryftal-
line to be fo.—Befides the optic, the eye res
ceives branches from the third, fourth, fifth;
and fixth pair of nerves.

Tur humours of the eye, together with the
cornea, are calculated to refract and converge
the rays of light in fuch a manner, as to form
at the bottom of the eye a diftinct image of
the object we look at ; and the point where
thefe rays meet, is called the focus of the eye.
—On the retina, as in a camera ebfcura, the ob-
ject is painted in an inverted pofition; and it
is only by habit that we are enabled to judge
of its true fituation, and likewife of its dif-

tance and magnitude. To a young gentle-
man,




B e e B "
."' o' ':‘" :#:?. , X . .
L] % ’ e »
B ey [ 417 Mg
 “man, who was born blind, and who was

couched by Mr. Chefelden, every object, (as
he e_xpl_"eifed himfelf) feemed to touch his eyes,
as what he felt did his fkin ; and he thought
no objects fo agreeable as thofe which were
fmooth and regular, although for fome time
he could form no judgment of their thape, or

guefs what it was in any of them that was
pleafing to him.

Ix order to paint objedts diftinély on the
retina, the cornea is required to have fuch a
degree of convexity, that the rays of light
may be collected at a certain point {o as to ter-

~minate exactly on the retina.—If the cornea is
_ too prominent, the rays, by diverging too foon,
will be united before they reach the retina, as
is the cafe with near-fighted people or Mysges;
and cn the contrary, if it is not fufficiently
convex, the rays will not be perfectly united
when they reach the back part of the eye;
and this happens to long-fighted people or
Prefbi, being found conftantly to take place as
we approachto.old-age,when the eye gradually
flattens (y).—Thefe defects are to be fupplied
() Upon this principle they who in their youth are near-

fighted may expect to fee better as they advance in life,
#nd their eyes gradually become more flat.
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by means nf glaﬁ'es—-He who has tou prnnum.f .
nent"an cye, will find his vifion mPrnvccl by
means of a concave glafs, and upon the fame
jjfinciples, a convex glafs will be found ufeful

- to a perfon whofe eye is naturally too flat.-
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P.144, laftline, for callls, read calls.
146, 5th line fro mthe bottom, far ufed, read ufe.

T = = ftylo-hoideus, read ﬂylg-hgrmdeus- "
150,34 - - - - - - - prery-pharyngzus, . pterygo-pharyngayss
158, gth - - - < = < Boyle; read Bayle ;
159, 4th - - - - - = from, read form A
163, 4th - - = -. = = fafeculi, read fafciculi, s

2hgyigth Se T e TR = Every read layer.
182, in the note, for Spigalius, read Spigelius.
279, 8th line from the top, fer glandular, read oellulqrf






















