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PR E'F A'C E

HE fludy of ANATOMY, as it kads to the

knowledge of nature and the art of bealing,
‘meeds not many tedious defcriptions nor minute dif-
Jections 5 what is moff worth knowing is fooneft
learned, and leaft the fubjelt of difputes; while di-
viding and deferibing the parts, more than the
knowledge of their ufes requires, perplexes the learner,
and makes the fcience dry and dificult.

THIS edition 15 a tenth part larger than the for-
mer 3 not encreafed by defcriptions, but by obferva-
tions upon the ufes and mechanifin of the parts, with
operations and cafes m furgery.

THE plates are more in number, larger, better
defigned, and better executed than thofe which were
in the former editions, which bas unavoidably en-
banced the price of this.

THE frontifpiece reprefents the flory of Hirpo-
CRATES gomng to cure DEMOCRITUS of madnefs ;
but finding bim diffecting, to difiover the feat of the
Bile, be pronounced him the wifeft man in Abdera,

THE print in_the title-page reprefents a perfon
drawing in a camera obfeura, fuch a one as was ufed
in this work,
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GENERAL INTRODUCTION.
¥ T is a received opinion, that an animal body is
I a compages of veffels, varioufly difpofed, to

form parts of different figures; for different
ufes. The ancients fuppofed that the heart and
brain were firft formed, ard that the other parts
proceeded from them; and that the membranes
were derived from the dura mater, or pia mater
of the brain. They diftinguifthed all the partg
into fpermatic and fanguinieous ; the former of
which they derived from the brain, and the lat=
ter from the heart ; and fruquently engaged in
difputes about the derivation of parts; with many
other things of the like nature, confequences of
their hypothefes; But the moderns; by the affift-

A anee



2 GENERAL INTRODUCTIONS

ance of glaffes, having made more accurate obfer-
vations, conclude, that all the parts exift in minia-
ture, from the firft formation of the feetus; and
that their increafe is only the extenfion and thick-
ning of their veffels, and that no part owes its ex-
iftence to another. Thus much I thought ne-
ceffary to premife, that the reader might fee for
what reafon no notice is taken, in this treatife, of
fome diftinétions and divifions of parts, ufed by
ancient anatomifts, and thofe who have copied
after them.

THE conftituent parts of the animal body, are,
fibres, membranes, arteries, veins, lymphaducdts,
nerves, glands, excretory veflels, mufcles, tendons,

1 igaments, cartilages, and bones; to thefe may be
‘dded, the hair and nails.

F1BRrEs, as they appear to the naked eye, are
imple threads of the minutelt blood veflels or
nerves, or both. |

MemBRrRANES are compages of fibres, expanded
to cover, or line, any other part.

ARTERIES are tubes that arife from the ventri-
cles of the heart,and thence dividing into branches,
diftribute the blood to every part of the body.

VEINs are tubes to colle& and return the blood
from the extremities of the arteries to the heart.

LympuzpUcTs are fine pellucid tubes, to
carry lymph from all parts, efpecially the glands,
which they difcharge into the larger veins, and
into the vafa lattea,

- NERVES
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N EervEs are fafciculi of cylindrical fibres,
which arife from the medulla oblongata of the
brain, and the medulla f{pinalis, and terminate in
all the fenfitive parts. They are the immediate
organs of fenfation. :

A GLAND fecretory, is compofed of an artery,
vein, lymphatic, excretory duct, and nerve. The
ufe of glands is to fecrete fluids from the blood,
for divers ufes.

ExcrRETORY vEssELs are either tubes from
glands to convey the fecreted fluids to their re-
{pective places ; or vefiels from the fmall guts, to
carry the chyle to the blood veflels ; thefe laft are
called vafa lactea.

MvuscLEs are diftin& portions of fleth, which by
contracting, perform the motions of the body.

TrNDoNs are the fame fibres of which the
mufcles are compofed ; but more clofely connect-
ed, that they may poflefs lefs fpace in a limb, and
be inferted in lefs room into a bone.

LicaAMENTS are ftrong membranes, or bodjes
of fibres clofely united, either to bind down the
tendons, or give origin to the mufcles, or tic toge-
ther fuch bones as have motion.

CARTILAGES are hard, elaftic bodies, {mooth
and infenfible : Their ufe is to cover the ends of
the bones that have motion, to prevent their at-
trition, &c.

BoNEs are firm parts, to {uftain, and give fhape
to the body, &c¢,

A 2 INTRO:
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HE ufe of the bones is to give fhape and
firmnefs to the body, to be levers for the
mufcles to a&t upon, and to defend thofe parts
from external injuries that are of greateft confe-
quence to be preferved ; as the brain, {pinal mar-
row, heart, &c. ‘Their fibres, when firft formed,
like the fhells and ftones of fruits, are very foft,
until by the addition of a matter, which is fecreted
into them, they grow by degrees to the hardnefs
of a cartilage, and then perfet bone: But this
change is neither made in a very fhort time, nor
begun in all the parts of the fame bone at once.
Flat bones, that have their fibresdirected to all fides,
begin to oflify in or near a middle point; but the
cylindrical bones, and all others whofe fibres are
nearly parallel, begin about the middle of each
fibre, and thence fhoot forth to their extremities ;
not always in continued lines, but frequently begin-
ning new offifications, which foon join the former;
and by the continual addition of this offifying mat-
ter, the bones increafe till their hardnefs refifts a
farther extenfion; and their hardnefs always increa-
fing while they are growing, the increafe of their
growth becomes flower and flower, until they ceafe
9 to
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to grow at all. In old and confumptive perfons,
and fometimes in difeafed or wounded limbs, they
decreafe as well as the flethy parts, though not {o
faft, becaufe of their hardnefs. Sometimes the of-
fifying matter flows out of the bones, and forms
bony excrefcences ; and frequently in very old men
it fixes on the arteries, and makes them grow bo-
ny, and when this happens to a degree, the arte-
ries lofe their power to propel the blood, until the
extreme parts mortify. And though the cartilages
and arteries are moft fubjet to thefe changes, yet
no part is fecure from them; for I have feen a
large part of the mufcular fibres of the heart itfelf
perfectly offified. I have known one inftance of
a deficiency of this offifying matter, in the lower
jaw of an adult body ; where all that part on one
fide, which is beyond the teeth, was of a fubftance
between that of a cartilage and a ligament. In chil-
dren that have died of the rickets, I have found
the nodes on the bones foft, fpongy, and bloody,
and 1n one {ubje feveral of them as limber as lea-
ther, and the periofteum in fome places many
times its natural thicknefs; but the cartilages and
cartilaginous epiphyfes had no apparent alteration
in their texture, though fome were fwelled to
more than twice their natural diameters.

Every cylindrical bone has a large middle
cavity, which contains an oily marrow, and a
great number of leffer cells towards their extre-
mities, which contain a bloody marrow. The

A 3 bloody
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bloody marrow is alfo found in all fpongy cells of
bones. The ufe of the firft kind of marrow, I
imagine is to foften, and render lefs brittle, the
harder fibres of bones near which it is feated;
and that the other marrow is of the fame ufe to
‘the lefs compact fibres, which the more oily mar-
row might have made too foft; and that for this
reafon there is lefs of the oily marrow, and more
of the bloody, in young bones than in old ones.
Every one of thefe cells is lined with a fine mem-
brane, and the marrow in the larger cells is alfo
contained in thin membraneous veficles ; in which
membranes the veflels are fpread, which enter
obliquely, about the middle of the cylindrical
bones, from fome of whofe branches the marrow
is fecreted, while others of them enter the internal
fubftance of the bones for their nourithment ; and
the reafon why they enter obliquely is, that they
may not weaken the bones by dividing too many
fibres in the fame place. If the bones had been
formed of the fame quantity of matter without any
cavities, they would, if they were ftraight, be able
to fuftain the fame weight: but being made hollow,
their ftrength to refift breaking tranfverfely is en-
creafed as much as their diameters are encreafed,
without encreafing their weights ; which mecha-
nifm being yet more convenient for birds, the bones
of their wings, and for the fame reafon their quills,
have very large cavities. But the bones in the legs
of all animals are more folid, being formed to fup-

port
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port weight; and mens bodies being fupported by
two limbs, the bones of thofe limbs are therefore
made more folid than thofe of quadrupeds. In-
fets, and moft of the fmalleft animals, have {hells
inftead of bones, like lobfters, which ferve them alfo
for defence ; and the mufcles, being inferted into
the fhells at a greater diftance from the center of
motion of each joint than in animals that have
bones, their motions are neceffarily flower, ftronger,
and more fimple. Therefore in this fort of animals,
quicknefs of motion, where it is wanted, is pro-
cured by a number of joints, as may be feen in the
legs of aflea; and variety of motions by joints
with different directions, as may be obferved in a
lobfter. In a fracured bone, in which the fame
kind of matter that offified the bones at firft is
thrown out from the broken ends of a bone, there
1s formed a mafs of callous matter, of equal foli-
dity with any part of the bone, and of equal or
greater diameter, which will make the ftrength
of the bone in that place greater than it was be-
tore ; which is very convenient; for bones, when
broke, are {feldom or never fet in fo good a direc-
tion as that in which they were firft formed, and
therefore they would be more liable to be broke
in the fame place again, and would be reunited
with greater difficulty, and fometimes not at all,
becaufe the callus, being lefs vafcular than a bone,
1t does not {o cafily admit the offific matter to flow
through it to form a new callus,

A 4 BonEs



2 INTRODUGCTLOWN

Bones that are without mation, s thofe of the
fcull, the offa innominata, &c, alfo bones with
their epiphyfes, when they meet, prefs into each
other, and form futures, which foon difappear in
thofe that join while their offific matter is {oft;
but thofe that grow harder before they meet, prefs
more rudely into each other, and make more un-
even futures, fome of which in the fcull endure to
the greateft age: And fometimes while a bone is
offifying from its center, a diftant part begins a new
offification, and forms a diftin¢t bone, which may
happen to be of any figure. Thefe bones are often-
eft found in the lambdoidal f{uture, and are there
called cffa triquetra. But the ends or fides of bones
that are intended for motion, are hindered from
uniting, by the cartilages which ¢over them ; for
when thefe cartilages are eroded, the bones very
readily unite, and form an ancylofis.

THE ends of all the bones that are artlculated
for very manifelt motions, or that are not placed
againft other bones, are tipped with epiphyfes
or additional bones; which in {ome meafure de-
termine their growth and figure; for if they had
nothing to give bounds to them, they would thoot
out like the callus from the broken ends of a bone
that is ill fet, and grow as ragged as the edges of
bones which are joined by futures ; and fometimes
epiphyfes are made ufe of to raife procefles upon
bones for the infertion of mufcles, as the trochan-
ters of the thigh bones, where it would weaken

the
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the banes too much to have procefles raifed out
of their fubftance.

Tue fibres of bones, for aught that we can dif-
cover from experiments or microfcopical obferva-
tions, appear to be conneted to each other by the
fame means that the parts of a fibre are connected,
that is, by the ftrong attra¢tion which belongs to
particles of matter in contact: but this cohefion
of fibre to fibre is not equal to that in the parts of
a fibre, though very nearly. Indeed if it was, a
bone would not be a ftru&ure of fibres, but one
uniform mafs, like that of any pure metal, the co-
hefion of the parts of which is every where alike.
Nor are the parts of bones difpofed into vifible la-
mella, ftratum fuper ftratum, as many have paint-
ed: for though young bones may in fome places
be {plit into lamelle, yet they not only appear one
folid uniform mafs to the naked eye, but even with
a microfcope, till we come to their inner {pongy
texture, which alfo appears uniform. Their tex-
ture, when firft formed, is every where loofe and
{pongy : but as they increafe, they become in ma«
ny places very compa& and denfe, which refults in
great meafure from the preflure of the bellies of
the mufcles, and other incumbent parts; as ap-
pears from the impreffions they make on the fur-
faces of the bones, and the rough fpines that rife
on the bones in the interftices of the mufcles, which
are very remarkable in men who have been bred
up in hard labour. In thofe parts of the flat bones

that
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that receive but little preflure, the outer lamin®
only become compact and denfe, while the mid-
dle part remains {pongy ; but where the preflure
is greater, as on the fcapula and the middle of
the ilium, they become, in an adult, one denfe
body or table, and are ufually thinner in thofe
places than in a child before it is born. The cy-
lindrical or round bones, being prefled moft in
their middles, become there very hard and ftrong,
while their extremities remain fpongy, and dilate
into large heads, which make ftronger joints, and
give more room for the origins and infertions of
the mufcles; and increafe the power of the muf-
cles, by removing their axis farther from the
centre of motion of any joint they move.

Arr the bones, except fo much of the teeth
as are out of the fockets, and thofe parts of other
bones which are covered with cartilages, or
where mulicles or ligaments arife or are inferted,
are covered with a fine membrane, which upon
the fcull is called pericranium, elfewhere pcri-
ofteum. It ferves for the muficles to {lide eafy
upon, and to hinder them from being lacerated by
the roughnefs and hardnefs of the bones. Itis
every where full of fmall blood veflels, which en-
ter the bones for their nourifhment; but the in-
ternal fubftance' of the larger bones is nourithed
by the veffels, which enter obliquely through
their middles, as has been before obferved.

CHA®Z®-
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Sutures and bones of the cranium.

SUTURE is made by the mutual inden-

tation of one bone with another. Thofe
-which have proper names are here defcribed ;
thofe which have not, derive their names from the
bones they furround, and are known by them.

SUTURA CORONALIs runs acrofs the fcull, from
one upper edge of the fphenoidal bone to the
other, and joins the parietal bones to the frontal.

SUTURA SAGITTALIS joins the parietal bones;
‘begins at the os occipitis, and is continued to the
os frontis, in children down to the nofe; the os
frontis in them being two bones, and fometimes
fo in adult bodies.

SUTURA LAMBDeIDALIS joins the back part
of the offa bregmatis, or parietal bones, to the up=
per part of the occipital : In this future are fre-
quently obferved fmall bones called offa triquetra,
and fometimes in other {utures.

SuTurA sqQuaMosa is made by the upper
part of the temporal and {phenoidal bones wrap-
ping over the lower edges of the parietal bones.

SUTURA TRANSVERSALIS runs acrofs the face,
through the bottoms of the orbits of the eyes; it
joins the lower edge of the frontal bone to the os
{phenoides, maxille f{uperioris, offa nafi, ungues
plana, palati, and jugalia, or malarum,

THE
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Tue {cull being divided into many bones, is
neither fo fubject to fractures, nor to have fractures
fo far extended, as it would have been were it
compofed of one bone only, This ftructure is alfo
convenient for the offification of the bones, as has
been already fhewn, and for the birth; becaufe
thefe bones not being perfe& at that time, may
be prefled together, and make the head lefs.

TeN of the benes of the head compofe-the
cranium, to contain the brain and defend it from
external injuries,

(OssA PARIETALIA; Or BREGMATIS, are two
large bones which compofe the fuperior and lateral
parts of the fcull; on the infide they are remarkably
imprinted by the arteries of the dura mater.

Os FrRoNTIs makes the upper and fore part of the
cranium ; its lower parts compofe the upper parts
of the orbits of the eyes, where on its infides are
imprefled the volvuli of the brain, which uneven-
nefles help to keep that part of the brain fteady.
In its middle, above the os ethmoides, ufually arifes
a thin {pine, which ftrengthens that part of the
bone, it being otherwife weak from its flatnefs. In
fome f{culls this {pine is wanting ; but then the
bone is ufually thicker in that place, and from its
middle, externally, goes a procefs which fupports
the bones of the nofe. Immediately above the os
ethmoides in this bone is a fmall blind hole, thro™
which runs a vein into the beginning of the longi-
tudinal finus of the dura mater ; and on the upper

edge
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edge of each orbit, a {mall perforation, or a notch,
through which nerves and an artery pafs fecure to
the forehead; it has alfo a fmall hole in each orbit,
near the os planum, through which pafies a branch
of the fifth pair of nerves. In the {fubftance of
this bone, near the nofe, are two, three, four, and
fometimes five finufes, which open into the nofe;
they differ very much in different perfons, and are
very rarely found in children. Thefe finufes, and
the {pine in this bone, make it very dangerous, if
not impracticable, to apply a trephine on the mid-
dle and lower part of the forehead.

Os ESTHMOIDES, Of CRIBRIFORME, 1s a {mall
bone, about two inches in circumference, feated in
the anterior part of the bafis of the fcull, being al-
moft furrounded by the laft-defcribed bone. It is
full of holes, like a fieve, through which, it is faid,
the olfacory nerves pafs, which I could never dif-
cover. In its middle arifes a large procefs named
crifta galli: and oppofite to this a thin one which
in part divides the nofe. The greater part of the
lamin {pongiofe in the nofe belong to this bone.

Os sPHENOIDES is of a very irregular figure; it
is {feated in the middle of the bafis of the fcull,
bounded by the os frontis, ethmoides, vomer, occi-
pitis, maxille {uperioris, offa parietalia, palati, ma-
larum, temporum, and petrofa, which are parts of
the former bones. Inits infide next the brain is a
cavity named {ella turcica, which is bounded by four
procefles called clinoides : under the two foremoft

of
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of which pafs the internal carotid arteries, and from
their outfides are continued two thin long procefles
upon that part of the frontal bone, which feparates
the anterior lobes of the brain from the pofterior; -
oppofite to the fella turcica isa procefs which makes
part of the feptum narium. On the outfide of the
fcull adjoining to the upper jaw, are two procefies
of this bone on each fide, named pterygoides, from
which arife one on each fide near the palate, which
have no name. Over thefe pafs the tendons of the
pterygoftaphilini externi mufcles; and nearer to-
wards the occiput, between thefe and the ftyloid
procefies of the offa petrofa, arife two more fmall
rugged procefles ; and under the fella turcica, in
this bone, is a finus or two, for the moft part, in
adults, but in children only fuch a {pongy fubftance
as 1s feen In the ends of fome of the bones. Dr.
Nicaors obferves, this finus belongs properly to
the os ethmoides. At the infide of the bafis of the
two anterior clinoid procefies are two round holes,
which are the firft foramina of the {cull ; through
thefe the optic nerves pafs; almoft under thefe, to-
wards the fides of the fcull, are two irregular {lits,
named foramina lacera, or the fecond foramina of
the {cull, through which pafs nerves and blood
veflels into the orbits of the eyes; and under thefe,
towards the occiput,are two round holes, which are
the third foramina, through which pafs nerves to
the face ; about half an inch nearer the occiputare
two more, of an oval figure, which are the fourth
fora-
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foramina, through which pafs the largeft branches
of the fifth pair of nerves; and a ftraw’s breadth
farther two very {mall ones, called the fifth fora-
mina, through which thofe branches of the carotid
arteries enter that are beftowed upon the dura
mater. Between this laft-defcribed bone and the
offa petrofa are two large rough holes, in which
I have feen large veins; and from thefe holes,
through part of the os {phenoides, under the pte-
rygoid procefles, are {mall holes, through which
pafs arteries to the back part of the nofe.

Ossa TEmMPORUM are fituated below the parie-
tal bones, at the middle and lower parts of the fides
of the fcull ; they have each at their back parts
one large {pongy procefs, called mammillaris, or.
maftoideus, and from the lower and middle parts
of each a procefs which- joins the offa malarum,
named jugalis or zygomaticus.

Ossa PETROsA lie between the former bones
and the occipital bones, or are truly portions of the
former bones, being never found feparate in adult
bodies. They have each on their outfides one long
{lender procefs called ftyliformis, and near the fide
of this procefs a foramen, which runs obliquely
forwards into the fcull, through which the carotid
arteries pafs to the brain; thefe are the fixth fora-
mina, and one foramen in the infide of the fcull
leading to the organs of hearing, which are the fe-
venth foramina. ‘The ridge on the upper parts of
each of thefe bones helps to keep the brain {teady,

IO and
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and are ftrong fupports to the thin and flat parts
of the {cull, which elfe would be exceeding weak.
What remains of this bone belongs properly to a
difcourfe on the organs of hearing.

BeTweEeN the laft-defcribed bones and the fol-
lowing bone are two large holes, which are the
eighth foramina. Through thefe holes pafs the
eighth pair of nerves and. lateral finufes; fome-
times they are two on each fide, one for the nerve
and one for the finus. To thefe we may add ano-
ther very {fmall one on each fide, through which
pafs the portiones durz of the auditory nerves ;
and fometimes there is another for an artery.

Os occipiTis makes all the back part of the
fcull : It is bounded by the {phenoidal, temporal,
petrofal, and parietal bones; it has two {mall apo-
phyfes, by which it is articulated to the fpine ;
near thofe apophyfes are two fmall feramina, which
are the ninth of the fcull ; through thefe pafs the
ninth pair of nerves; and between thefe is the
great or tenth foramen, through which the me-
dulla oblongata defcends into the {pine, the cervis
cal arteries enter, and the cervical veins pafs out,
In the infide of this bone is a crucial fpine im=
prefled by the longitudinal and lateral finufes
and on the outfide, oppofite to the middle of this
fpine, in fome bodies, is an apophyfis, and from
that down to the great foramen a {mall thin fpine.
The fpines in this bone are of the fame ufe with
thofe in theos frontis, &c. viz. to ftrengthen it. The

thinner
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parts of this bone are alfo defended by the mufcles
that cover them;: which provifion is very neceflary,
becaufe we can lgaft defend thigpart, and blows
here are of worfe confequence than on any othes
part of the fcull, becaufe wounds in the cerebel-
lum, which is undewneath, are morfal. There
are in moft {culls a foramen behind each apophy-
fis of the occipital bone ; through which pafs
finufes from the lateral finufes to the external cer=
vical veins: By means of thefe communications,
as in all other communications of the finufes, the
blood paffes from thofe that happen to be fur-
charged by any pofture of the head, into thofe
that from the fame pofture would have been al-
moft empty. Such fculls as want thefe foramina
have two finufes for the fame purpofe.

N v GHLA P Ik e
Of the bones of the face, Ec.?.c‘.‘.

OSSA Nast make the upper part of t}:nofe 3

they form that kind of arch which is fitteft
to fuftain fuch injuries as the nofe is moft expofed
to.

Ossa MmararRuM.  Thefe bones compofe the
anterior, lower, and outer parts of the orbits of the
~eyes ; they have each a thorf procefs, which pro-
cefs joins the proceflus jugales of the temporal

B bones,
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bones, and form arches which have been called
offa jugalia,

Ossa uUNGUESs are feated immediately below the
os frontis, towards the nofe, in the orbits of the
eyes ; whofe anterior and inner parts they help to
compofe; and between each of them and the up-
per jaw is a foramen as large as a goofe quill, into
which the pun&a lacrymalia lead, to carry off any
fuperfluous moifture from the eyes into the nofe.

Ossa pLana are feated immediately beyond
the foregoing bones, in the orbits of the eyes, and
are near thrice as big. They are rather fmooth
furfaces of the os {pongiofum, than diftin& bones,
and are very often imperfect.

MAXILLA SUPERIOR is always defcribed fingle,
though it is manifeftly divided by a future, which
is fcarce ever obliterated; it has two procefles,
which join the os frontis, and make part of the
nofe ; and another, which joins to the cartilage of
the feptum nafi. Its upper and outward parts make
the lower parts of the orbits of the eyes; its lower
fide, all that part of the face under the cheeks,
eyes, and nofe, to the mouth, and two thirds of the
roof of the mouth. A little below the orbits of the
eyes, in this bone, are two holes, and behind the
dentes incifores one more, which divides into two,
as it opens into the nofe, on each fide of the fep-
tum nafi. Between the pofterior grinding-teeth
and the orbits of the eyes are two great finufes,

called antra maxille fuperioris, which open in the
upper
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upper part of the nofe. And in the lower edge of
this jaw are the alveoli, or fockets for the teeth.
Part of the fides of thefe cavities, that lie next the
nofe, are only membranes which make the cavities
like drums, perhaps to give a grave found to the
voice when we let part of it through the nofe;
but brutes not needing fuch variety of founds, have
thefe cavities open to the nofe, and filled with la=
melle, which are covered with membranes, in
which the olfattory nerves terminate, for 2 more
exquifite fenfe of fmelling than is neceffary for
men.  Impofthumations fometimes happen in
thefe cavities: The figns of this difeafe are, great
pain about the part, matter in the nofe on the fide
difeafed, ftinking breath, and rotten teeth. Mr.
Cowper firft defcribed this cafe, and the cure ;
which is performed by drawing out the laft tooth
but one, or two, or more if rotten ; and through
their fockets making a perforation into the antrum
or if drawing a tooth makes a perforation, which
fometimes happens, and perhaps gave the firft hint
of this cure, then that opening muft be enlarged,
1f it is not fufficient to difcharge the matter.

Ossa PALATI are two {mall bones that make
the back part of the roof of the mouth, and 4 fmall
part of the bottom of each orbit. Between the offa
palati and os maxillare near the pterygoid procefles
of the {phenoidal bone, are two {mall fn'ram'in‘a,
ichmugh which arteries and nerves pals to the pa-
ate,

B 2 Ne
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Os voMER is feated between the bones of the
palate, and the fphenoidal bone. It isalfo joined to
the procefs of the ethmoides, and part of the lower
jaw. Its fore-part is fpongy, and is continued to
the middle cartilage of the nofe. This bone and
cartilage are the feptum nafi.

Os sponGlosum is ufually treated as a diftinck
bone, though it is only the fpongy lamine in the
nofe, of the os ethmoides and offa plana, but chiefly
of the os ethmoides, to which it always adheres.
In confidering thefe lamell® as a diftinét bone, we
follow the ancients, who did not diftinguifh the
bones of the fcull only as they are divided by fu-
tures, but according to the differences of their tex-
ture, figure, fituation, or ufe. Thus they called
thefe parts os {fpongiofum ; a procefs of the tempo-
ral bone, joined to the os malz, os jugale, &c.

MAXILLA INFERIOR is articulated with loofe
cartilages to the temporal bones, by two procefles,
named condyloides. Near thefe arife two more,
called coronales, and at the infide of the chin a
{mall rough proceflus innominatus. In the infide
of this bone, under each proceflus coronalis, is a
large foramen, which runs under the teeth, and
pafles out near the chin. In this foramen, the vef-
fels pafs that belong to the teeth ; and in the upper
edge of this jaw are the {ockets for the teeth, which
feldom exceed fixteen in each jaw; the four firft
in each are called incifores, the two next canini,
the reft molares ; the four laft of thefe are named

dentes
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dentes fapientie, becaufe they do not appear till
men arrive at years of difcretion. The incifores and
canini have only one fingle root, but the molares
more; the eight firft, two; and the reft, fome three,
fome four, efpecially in the upper jaw ; where alfo
they are fpread wider, becaufe that jaw being more
{pongy than the other, the teeth need more {pace
to fix them. Each of thefe roots has a foramen,
through which pafs an artery, vein, and nerve,
which are expanded in a fine membrane that lines
the cavity in each tooth. Thefe veflels and mem-
brane are the feat of the tooth-ach. The teeth of
children caft off while they are growing; but the
fucceeding teeth arife in new fockets, deeper and
larger than the former, for the jaws increafing fafter
than the teeth, muft otherwife have left chafins
between them, fuch as are in the mouths of brutes;
but where teeth are drawn in adult bodies, the
fockets clofe, and new ones very rarely fucceed.

CHEL AP ST T,
Of the bones of the trunk.

HE bones of the trunk are thofe which com-

pofe the {pine or chain of bones from the

head down to the rump, the ribs and fternum, to
which may juftly be added the offa innominata.

Tue fpine is compofed of twenty-four vertebra

(each of which in a young child is three bones)

2 e befides
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befides thofe of the os facrum and coccygis; feven
belong to the neck, the firft of which is called
atlas, becaufe it immediately fupports the head ; its
upper fide has two cavities, into which the apo-
phyfes of the os occipitis are received ; but thefe
two cavities together, unlike all other joints, are
laterally portions of concentric circles, by which
means they are but as one joint, and fo fuffer the
head to move eafily fide-ways, which otherwife it
could no more do than the knee, which alfo has
two heads and two cavities. 'The under fide of
this bone has a very flat articulation with the next,
which fits it for a rotatory motion. The fecond
vertebra is called dentata, or axis, from a procefs
which paffes thro’ the former bone, and is the axis
upon which it turns; neverthelefs all the verte-
bre of the neck contribute fomething to the rota-
tory motion of the head. The procefius dentatus
is ftrongly tied to the os occipitis, and to the atlas,
by ligaments, to prevent its hurting the {pinal
marrow. Twelve of which belong to the back,
five to the loins. The os facrum is fometimes five,
fometimes fix bones, and the os coccygis four. If
this chain had been compofed of fewer bones,
they muft have either not been capable of bending
fo much as they do, or have bent more in each
joint, which would have prefled the {pinal mar-
row, the ill confequences of which are fufficiently
{een in perfons grown crooked, or who have had

diftortions from external accidents,
THE
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Tur uppermoft vertebrz of the neck being
fixed behind the center of gravity of the head, the
neck is therefore {o far bent forward, as that the
laft of thefe vertebrz (which has a firm bearing
upon thofe of the thorax) may be exactly under
the center of ‘gravity. Thofe of the thorax are
bent backwards, behind the center of motion, to
make room for the parts contained in the thorax ;
and that they might not be made too weak by the
firuture, they are formed for lefs motion than
other vertebrz ; and thofe in particular, which are
bent fartheft from the center of gravity have the
leaft motion. The middle vertebrz of the loins
are again bent forwards under the center of gra-
vity, or near it ; and from thence they go back-
wards to the os facrum, where being fixed to the
offa innominata behind the center of gravity, the
articulation is therefore firm and without motion,
and from thence the offa innominata are {o form-
ed, as that their fockets, into which the thigh
bones are fixed, where there is a free motion, are
exa@tly under the center of gravity. In brutes
the fpine is differently formed, according to the
actions for which they are defigned.

In all thefe vertebra, except the firft, is a mid-
dle anterior {fpongy body, by which they are firmly
articulated with a very ftrong intervening liga-
ment; and from the middle of the hind part of
each, except the firft, ftands a procefs named fpi-
nalis, and from every one a procefs on each fide,

B 4 called
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called tran{verfalis, and two fuperior, and two in-
ferior fhort ones; by which the back parts of the
vertebre are articulated, named obliqui, fuperi-
ores, and inferiores.

Ture fore part of the feven vertebre of the
neck, and two upper of the back, are flat for-
wards, to make room for the afpera arteria an-
gula: The third and fourth of the back acute, to
give way to the veflels of the lungs and heart, and
bent to the right fide for the better fituation of
the heart, which makes that fide of the breaft
more convex than the other, and therefore ftrang-
er; which feems advantageous to the right arm,
its motions depending upon the fupport it receives
from the breaft, Hence, I think, it {eems, that
the almoft univerfal prefcrence of that arm is not
an arbitrary thing, but founded upon obfervation,
that it is capable of more perfect attions than the
other,

Tue {pinal procefles of the fecond, third, fourth,
and fifth vertebre of the neck are forked, the two
laft long and horizontal, the three or four upper
anes of the back like them, only a little declining,
the middle ones of the back run obliquely down-
wards, and the praceffes of the remaining vertebra
become fucceflively thicker, ftronger, and lefs de-
clining ; thofe of the loins being horizontal, like
the laft of the neck. The mufcles, that are inferted
into the {pinal procefies of the vertebra of the neck
and loins will act with more ftrength than thofe of

the
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the back, becaufe their proceffes being perpendicu-
lar to the fpine, they are longer leavers: befides,
thofe of the back almoft touch one another, to pre-
vent much motion, becaufe it would interrupt re-
{piration ; but more motion being neceffary in the
neck and loins, their procefles are made fit for it.

Tue tran{verfe procefles of the vertebrz of the
neck are perforated, for the admiffion of the cer-
vical blood veflels, and bowed downwards, and
hollowed, for the paffages of the cervical nerves.
The eight or nine upper ones of the back receive
the upper ribs; and the reft, with thofe of the
loins, ferve only for origins and infertions of mui-
cles.

Os sacruMm has two upper oblique procefles,
fome {mall {pinal procefles, and two foramina in
each interftice of the bones it is compofed of, both
before and behind. Offa coccygis have none of
thefe parts.

TuRrRouGH every bone of the fpine, the offa
coccygis excepted, is a large foramen, which toge-
ther make a channel through the fpine, in which
is contained the medulla fpinalis; and in each
{pace between the vertebrz are two large holes for
the nerves to pafs out,

It is worth confidering the provifion which is
made to prevent luxations in this chain of bones,
fuch luxations being worfe than any other, becaufe
of the{pinal marrow which is contained within thefe
bones. The bodies of the vertebre are all in the

fame
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fame manner connetted by ftrong intervening liga-
ments or cartilages. In the neck the oblique pro-
cefles of the received bone are wrapped over thofe
of the receiving bonej which forbids their luxating
forwards. The tranfverfe procefles, with a {mall
apophyfis of the body of the fame bone, in like
manner, fecure them from flipping backwards ;
and an apophylis on each fide of the body of the
recciving bone, hinders them from flipping toeither
fide. The vertebre of the back are hindered from
diflocating forwards by the fame provifion with
thofe of the neck ; and from luxating backwards,
by the ribs which are faftened to the tran{verfe pro-
cefles of the inferior vertebra, and againft the back
part of the body of the next fuperior: they alfo
hinder them from diflocating to cither fide; but
the laft ribs are not fixed to the tran{verfe procefies
of the vertebre of the back, and therefore it is
_that luxations are moft frequently feen in this part;
but the vertebrz of the loins are received into deep
cavities, and are tied with much ftronger ligaments
for their fecurity. Each joint of the vertebrz, ex-
cept the two uppermoft, has two centers of mo-
ticn, one upon the bodies of the vertebrze, when
the trunk is bowed forward ; and the other at the
articulations of the oblique proceffes, when the
body is bowed backwards; from which ftructure
the extenfors will have about twice the leaver to
act with, and confequently twice the power to raife
the trunk into an ere@ pofture, that they have to

carry
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carry it beyond that pofture; for then the oblique
procefles begin to be the centre of motion, and give
a like advantage to the benders. Without this con-
trivance it would be more difficult to keep the body
ere@, or to recover an ere¢t pofture with confi-
derable ftrength after a bend of the body.

Tue ribs are twelve in number on each fide;
the feven uppermoft are called true ribs, becaufe
their cartilages reach the fternum; and the five
loweft are called baftard ribs. They are articulated
to the bodies of the twelve vertebrz of the back,
and all, except the two or three laft, are articu-
lated to their tranfverfe procefles, and the under
fide of the middle ribs are hollowed for the paffage
of the intercoftal veffels. They defend the parts
contained in the breaft, and when they are drawn
upwards, the cavity of the breaft is enlarged for
infpiration, and fo the contrary. In two children,
which I have diffe@ed, I found the ribs broke in-
wards, and on the outfide a very plain print of a
thumb and fingers, occafioned by their nurfes tak<
ing hold of their breafts, and hoifting them up on
one hand, which being often repeated, had broke
the ribs inwards like a green ftick, without feparat-
ing the broken ends of them. I have alfo very fre-
quently feen the fhape of childrens breafts quite
{poiled by fuch tricks, which have occafioned weak-
nefs of body, crookednefs, and other diicafes.

STERNUM, or breaft-bone, is generally made
up of three {pongy bones, fometimes more; to this

the
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the two ribs are articulated by their cartilages,

which fometimes in robuft men have moveable
joints, fuchas are feen in oxen and other quadrupeds.
At the end of the fternum is the cartilago enfifor-
mis, fo called from its fhape, but it very often is
double; there is alfo frequently found variety in
the form of the cartilages, which join the ribs and
fternum ; {ometimes one cartilage ferving two ribs,
and fometimes a cartilage not joined to any rib;
frequently 1n old perfons we find parts of them of-
fified, and I have twice found them totally offified
in men between forty and fifty years of age, both
of which died with a great difficulty of breathing ;
and befides, one had a jaundice, and the other a
drapfy, but the lungs in both were very found.
THERE are feldom found fewer than four and
twenty vertebrae in the {pine, befides the os facrum,
but often more; fometimes thirteen of the back,
with as many ribs of a fide: and fometimes fix in
the loins, and in fome bodies two ribs from the

firft vertebra of the loins, but then it has wanted

tranfverfe procefles.
Os INNOMINATUM 1i$ In young pﬂrfbns com-

pofed of three bones ; the upper is named ilium,
the lower and pofterior os ifchii, and the anterior
os bubis : the upper edge of the ilium is called its
fpine, the anterior part of the fpine its apex, and a
little lower is the proceflus innominatus. Ilium
has two procefics, the one named the obtufe pro-
cels, and the other the acute; in the centre of

thefs
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thefe bones is the acetabulum or focket for the
thigh bone; in the bottom of which focket is an-
other cavity, in which lies the lubricating gland of
this joint. When impoftumations happen in this
joint they ufually caufe a great {welling and lame-
nefs in the hip, which, in time, makes a colletion
of matter in the external part of the hip; how-
ever, this is not the only way it proceeds, for I
have twice feen the matter in the joint make way
thro’ the bottom of the acetabulum into the pelvis
of the abdomen ; in thefe cafes, when the patient
went to {tool, the matter, by ftraining, was prefled
out through the external wound.

B R

Bones of the upper lLimb.

LAVICULA is connetted at one end to the
fternum with a loofe cartilage, and at the
other to the proceffus acromien of the fcapula; its
chief ufe is to keep the {capulaa {ufficient diftance
from the breaft, by which means the fhoulders
are hindered from coming near together, as they
do in thofe quadrupeds which ufe their fore limbs
only to walk on, and not as men do their hands.
SCAPULA is fixed to the fternum by the clavi-
cula, but .is ch ef conne@ion is to the ribs and

{pine,



g0 BONES or THE

{fpine, by thofe mufcles which are made alfo for its
various motions ; and in fuch quadrupeds as have
no clavicles it is fixed only by mufcles, whofe
ations give to this bone a great deal of that mo-
tion which feems to be in the joint of the thoulder.
The under fide of this bone is a little concave,
partly to fit it to the outer furface of the ribs on
which it moves, and partly to give room for the
{ub-fcapularis mufcle. On the outfide arifes a
large fpine; the fore part of which is called the
proceflus acromion, to which the clavicula is fixed.
In men and fuch quadrupeds as have clavciles, and
ufe their fore limbs like arms, this procefs and
fpine are much larger and more prominent, not
only for the better fixing the clavicle, but alfo to
remove the mufcles farther from the center of .
motion, whereby they are able to move a greater
weight, Near this procefs is another called cora-
coides, from whofe extremity, with like advan=-
tage, arife two mufcles of the arm; this procefs
with the former and a flat ligament between them
both, hinder the os humeri from being diflocated
upwards. The fide oppofite to the focket is called
the bafis of the {capula, and the lower edge cofta
inferior from its figure, which is thick, and like a
rib to the fcapula; but its upper edge being very
thin, is improperly fo called in the human fkele-
ton, though not fo in many quadrupeds. At the
fore part of this edge, clofe to the coracoid pro-
cefs, is a femicircular nich for the pafiage of blood

vellels,
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veflels, which nich is joined at top with a liga-
ment, and fometimes with bone.

Os HUMERI : its upper end or head, where it
is joined to the {capula, 1s {fomewhat flat, and much
larger than the focket which receives it. At the
upper part are two procefles for the infertions of
mufcles of the arms; between thefe proceffes is a
long channel, in which lies a tendon of the bifeps
cubiti. At the lower end are two confiderable
procefles, both formed to give origins to mufcles
of the wrift and fingers; and the flexors of thefe
joints being much more confiderable than the ex-
tenfors, the inner procefs from which the flexors
arife is therefore much larger than the outer, from
which the extenfors take their origins: between
thefe procefles is the joint. 'That part to which
the upper end of the radius 1s fixed, is fitted not
only for the motion of the elbow, but alfo for the
rotatory motion- of the radius; the reft of this
joint is made of portions of unequal, but concen-
tric, circles, like the thanks of quadrupeds; which
inequality prevents the ulna from diflocating fide-
ways, which fo fmall a joint with {o much motion
would be very fubje& to. Ofalike ufe is the little
finus on the fore part of the humerus, and the large
one behind ; the firft of which receives a procefs
of the ulna when the arm is bent, and the other,
the olecranon, when the arm is extended.

Urxa : at the upper end it has one large pro-
cefs called olecranon, and a fmall procefs on the

9 ' fore
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fore part ; and on one fide between thefe is al{®
a fmall cavity, which receives the upper end of
the radius for its rotatory motion; and down the
fide of this bone, next the radius, is a tharp edge,
from which the ligament arifes, which connelts
thofe bones together. At the lower end is a pro-
cefs, called ftyliformis, and a round head, which
1s received into the radius for the rotatory motion
of the cubit.

Rapius: its upper end is received into the
ulna, and joined to the humerus, in a manner
chiefly fitted for its rotatory motion, for the
ftrength of the elbow joint receives but little ad-
vantage from the union of thefe two bones. A
little below this head is a large tubercle, into
which the biceps mufcle is inferted, which by the
advantage of this infertion turns the cubit fupine,
as well as bends it. At the lower end, which is
thicker, is a focket to receive the carpus, and at
the fide next the ulna a fmall one to receive that
bone, and a thin edge, into which the tranfverfe
ligament, which arifes from the ulna, is inferted.
'This ligament ties thefe bones conveniently and
firmly together: for the ulna being chiefly arti-
culated to the os humeri, and the radius to the
carpus, a weight at the hand, without this liga-
ment, would be liable to pull thefe bones afunder.

Or the bones of the hand : Carpus is compofed
of eight bones of very irregular forms, undoubted-
ly the propereft that can be; yet why in thefe

10 forms
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forms, rather than any other, no one has been
able to fhew. They have all obfcure motions one
with another, and with thofe of the metacarpus;
but the motion of thofe of -the firft rank, or or-
der, with thofe of the fecond is more confiderable,
and are moved by the fame mufcles which move
the carpus on the radius. The metacarpus con-
fifts of four bones which fuftain the fingers ; that
of the fore-finger having the leaft motion, and
that of the little one the moft: the other ends of
thefe bones have round heads for the articulations
of the fingers ; but the other joints of the fingers
double heads and fockets, The thumb is fhorter
and ftronger than any of the fingers, becaufe in its
actions it is to refift them all. The firt joint
is very fingular, each bone receiving and being
equally received. The bones of the fingers on
the infide are flat and a little hollow, which is ne-
ceflary to make room for the flexors of the fingers,
and to render their fhape proper for gra{ping ;
but this leflening their diameters, and confequent-
ly weakening them in the direction in which they
are moft liable to be broke, fuch inconvenience
is provided againft by a larger fubftance.

C CHAP.
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CHAP V.
Bones of the lower limb.

S FEmor1s at its upper end has a round head,
which is received into the focket of the os.
innominatum. In moft quadrupeds this head is
oblong, and makes a firmer articulation ; but that
fhape will not allow of fo much metion as a round-
er head. The two procefles near the head are call-
ed the greater and lefler trochanters, which are
evidently formed for the infertion of mufcles, as
the neck, which lies between thefe and the head, is
formed to make room for that neceflary quantity
of mufcles which are feated on the infide of the
thigh, and alfo by projeting outwards to make
long levers for the muifcles, which are inferted
into its upper and external parts, Between the
great trochanter and the neck is a large finus, into.
which mufcles are inferted: between the two tro=
chanters is a remarkable roughnefs for the fame ufe,
from which begins the linea afpera. The middle
of this bone, for the conveniency of the muicles,
is bent forwards, which would make it {ubject to
break backwards, if there was not a ftrong ridge
on the back fide, which ftrengthens it fufficiently,
and ferves alfo for advantageous infertions for fe-
veral mufcles ; this ridge is called the linea afpera.

At the lower end of this bone are two large heads,
I called
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called the outer and inner apophyfes: theft are fo
contrived, partly from being proje¢ted backwards,
and partly from their thapes, as to remove the cen-
ter of motion very far behind the axis of the bone,
which gives great power to the mufcles that ex-
tend this joint to raife the whole weight of the
body, though it leflens the powet of the benders
which move the leg only; between thefe procefies
the large veflels defcend fecurely to the leg.

PaTeLLa is feated on the fore part of the knee;
its firft appearance is in the center of the tendon;
through which it foon extends, until the tendinous
fibres are loft, and appear to be converted into
bone; however, when this bone is broke, the ori-
ginal tendinous fibres feem to prevail, feeing the
broken parts, unlike all other bones when frac-
tured, unite with a tendon-like fubftance, which
is rarely converted into bone, and efpecially in
thofe cafes where the joint recovers with mofk
motion : 1its ufe is to fecure the extenfors of the
tibia, left, pafling over the joint, they might be
too much expofed to external injuries; it alfo in-
creafes the advantage (mentioned in the laft para-
graph) of removing the common axis of the exten-
fors of the tibia farther from the center of motion,
and is a moft convenient medium for thofe mufcles
to unite in, to perform one common acion.

T1e14, the thin bone, is large at its upper end,
where are two fhallow fockets which receive the
thigh bone; between thefe is a rough procefs, to.

C 2 which
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which the crofs ligaments of this joint are con-
nected. Near the upper end is a procefs, into
which the ligament or tendon of the patella is in=
ferted, and at the lower end is the procefs, which
makes the inner ancle, and fecures this bone from
diflocating outwards., Towards the upper end
this bone 1s triangular, and even concave on the
fide next the mufcles, to make room for them ;
but lower, as the mufcles grow lefs and tendinous,
the bone grows rounder; that being upon the
whole a ftronger form; yet it is not made fo
ftrong as the thigh bone, though it bears a greater
weight, which it is able to do by being ftraighter,
fhorter, and bearing the weight of the body in a
more perpendicular direction,

Fisura is feated on the outfide of the tibia;
its upper end is joined to that bone below the joint
of the knee, and its lower end is received into a
{hallow finus of the fame bone, and below that
makes the external ancle; which procefs, with the
procefs of the tibia, ftrengthens the ancle joint,
which, neverthelefs, being fo {fmall, would have
been not ftrong enough, if it had been made for
more motion. It is doubtful to me, whether or
not this bone contributes to the fupport of the bo-
dy ; but its great ufe is for the origin of mufcles,
and even its fhape is fuited to theirs.

Of the bones of the foot.—T ARsUs is compofed
of feven bones, the firft of which, called aftraga-

lus, {fupports the tibia, and is fupported by the os
5 calcis,
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calcis, which being projected backwards, makes a
long lever for the mufcles to a& with, that extend
the ancle and raife the body upon the toes. Thefe
two bones have a confiderable motion between
themfelves, and the aftragalus alfo with the os na-
viculare, and all the reft an obfcure motion one
with another, and with the bones of the metatarfus,
the greateft part of thefe motions being towards
the great toe, where is the greateft {trefs of ation:
thefe bones thus giving way are lefs liable to be
broke, and, asa fpring under the leg, make the mo-
tion of the body in walking more ealy and grace-
ful, and the bones which are fupported by them
lefs fubject to be fractured in violent a&ions. To
thefe join five others, called the metatarfa] bones ;
that which fupports the great toe is much the lar-
geft, there being the greateft ftrefs in walking ;
under the end of this lie the two fefamoid bones,
which are of the fame ufe as the patella; the great
toe has two bones, the lefler three each, the two
laft of the leaft toes frequently grow together.
CHILDREN are fometimes born with their feet
turned inwards, {o that the bottom of the foot is
upwards : in this cafe the bones of the tarfus, like
the vertebrz of the back in crooked perfons, are
fafhioned to the deformity. The firft knowledge
had of a cure of this difeafe was from Mr. Pres-
GROVE, a profefled bone-fetter, then living in
Weftminfter. I recommended the patient to him,
not knowing how to cure him myfelf. His way was
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by holding the foot as near the natural pofture as
he could, and then rolling it up with ftraps of
fticking plafter, which he repeated from time to
time, as he faw occafion, until the limb was re-
ftored to a natural pofition, but not without fome
imperfection, the bandage wafting the leg, and
making the top of the foot fwell and grow larger.
After this, having another cafe of this kind under
my care, I thought of a much better bandage, which
I had learnt from Mr. CowPER, a bone-fetter at
Leicefter, who fet and cured a fraCture of my
own cubit when I was a boy at fchool. His way
was, after putting the limb in a proper pofture, to
wrap it up in rags dipped in the whites of eggs,
and a little wheat flour mixed ; this drying, grew
ftiff, and kept the limb in a good pofture. And I
think there is no way better than this in fractures,
for it preferves the pofition of the limb without
ftri& bandage, which is the common caufe of
mifchief in fraGtures. When I ufed this method
to the crooked foot, I wrapt up the limb almoft
from the knee to the toes, and caufed the limb to
be held in the beft pofture till the bandage grew
{Liff, and repeated the bandage once a fortnight.
THE bones are fubject to difeafes from all the
{ame caufes that the other parts are, but either from
their hardnefs, infenfibility, or other caufes, they
neither are {o frequently difeafed, nor do their dif-
eafes appear fo various; and it is generally of more
confequence what texture the difeafed bone, or part

of
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of the bone, is of, than from what caufe that difeafe
proceeded ; for when difeafes happen upon the
furfaces of the hard bones, they ufually admit a
cure by exfoliation ; but when matter is made in
the {pongy ends of the cylindrical bones, or in the
bodies of other {pongy bones, the matter, what-
ever was the firlt caufe, infinuates itfelf through
thofe {pongy cells, fwelling the bone, and making
generally an incurable caries ; but if the matter is
corrofive, it often ulcerates thefe parts; and ufually
makes {o large a difcharge as to deftroy the patient
where the part difeafed cannot be extirpated, which
is often the cafe when matter is made in the bones
in {crophulous habits,

THE venereal difeafe rarely attacks any but the
hardeft parts of the bones, very foon raifing large
tumors and caries or mortifications; but thefe cari-
ous parts of bones, from this or other caufes, are but
partially mortified ; for, were they perfeétly fo, the
found and unfound parts would feparate, tho’ the
integuments were not taken off; whence it happens,
that, where there is a good habit of body, carious
bones are often endured many years without much
inconvenience ; and we find from experience, that
fuch feparations are not to be made till the difeafed
part is laid bare and perfe@ly mortified, by being
expofed to the air, &c. and then the found part un-
derneath feparating from' the unfound, there firft
granulates a fungous fleth-like appearance, which
-Dught never to be treated with corrofive medicines

Ca it
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it conftantly fhrinking and hardening of itfelf, be=
ing the fame fubftance which fhoots from the ends
of broken bones, where alfo it foon fhrinks and
converts into a callus to reunite them.

THERE is a caries diftin& from thefe, which I
have only feen in two patients who died after a
long rheumatic diforder, in which the outer fur-
face of all the hardeft bones, as the middle of the
cylindrical bones, and the top of the {cull, in one
which I boiled, and in the other, as far as I was
allowed to examine, I found the outer part every
where crumbly or {caly, falling into pieces like
duft or fand, with very little appearance of tumor
any where, and no appearance of difeafe in the
{pongy parts.

SoMETIMES matter is formed in the large me-
dullary cavities of the cylindrical bones, which con-~
ftantly increafing and wanting vent, partly by cor-
roding and rendering the bone carious, and partly
by preflure, tear afunder the ftrongeft bone in an
human body, of which I have known {everal in-
ftances. In one cafe, where the matter had {uffi-
cientdifchargebyan external caries formed together
with the internal one, all the internal hard part of
the bone which contains the medulla was feparated
from the reft ; and being drawn out through the
place where the external caries made a vent, the pa-
tient received a perfect cure. In another cafe of this
kind, where the internal part which contains the
medulla was alfo feparated from the reft, and there

being
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being holes through which the matter was difc'har-*
ged, but none fufficient to take out the exfoliated
bone; the matter continued to flow in great quan-
tity till it deftroyed the patient ; and- poffibly, if
this cafe had been rightly known, the internal ex-
foliated part might have been taken out, and tlze
patient cured. In both thefe cafes, it feems as if
only fo much of the internal part of the bone was
become carious, as receives nourithment from the
artery which enters the middle of the bone ; and,
as a caries 1s 2 mortification of a bone, might not
this difeafe arife from a hurt in the veflel which
nourithes that particular part ?

C ool s Pusdl iV
Cartilages, ligaments, &,

VERY part of a bone which is articulated
to another bone for motion, is covered or
lined with a cartilage, as far as it moves upon, or
1s moved upon by another bone in any action; for
cartilage being fmoother and fofter than bone, it
renders the motions more eafy than they would
have been, and prevents the bones wearing each
other in their aétions,
IN cach articulation of the lower jaw, there isa
loofe cartilage, upon which the condyloid procefs
moves on one fide, while the jaw is moved to the

other;
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other; and the two proceflfes being thus raifed at
once; the jaw is thruft forward. Thefe cartilages
are alfo found in animals that chew the cud, but
not in beafts of prey, as far as I have examined,
their articulations being alfo deeper and firmer ;
and in the otter particularly, fections of the fockets,
which receive the condyloid procefles of the lower
jaw, are more than half circles; {o that the jaw
cannot be diflocated diredtly without breaking the
{fockets. This ftruGure renders the motions of the
jaw more firm, as that with intervening cartilages
makes it more loofe and voluble. There are alfo
cartilages of this kind between the clavicles and
the fternum.

- In the joint of the knee are two loofe, almoft
annular cartilages, which being thick at their outer
edges, and thin at their inner ones, they make the
greateft parts of the two fockets in this joint. The
ufe of thefe cartilages is to make variable fockets
to. {uit the different parts of the lower end of the os
femoris ; for none but a round head and a round
cavity can fuit in motion, unlefs the fhape of one
or the other alters; and it is plainly neceflary, that
this lower end of the os femoris fhould be flattifh,
and projected backward, to give advantage to the
mufcles that extend the tibia, by fetting the center
of motion backward : which mechanifm, though
it equally leflens the power of thole mufcles which
bend this joint, is yet of great fervice, becaufe the
extending mufcles move this jointunderthe weight

of
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" of the whole body, but the flexors only raife the

 legs; and as no head or focket moves fo cafily as
round ones, here feems to be fome provifion made
againit the inconvenience of a flattith head and ca-
vity, by having the fri¢tion made upon two fur-
faces, the os femoris upon the loofe cartilages, and
the loofe cartilages upon the tibia, This contri-
vance is practifed by mechanics, where the fri€tion
of the joints of any of their machines is great, as

- between the parts of hook-hinges of heavy gates,
and between the male and female ferews of large
vices, where they ufually place a loofe ring.

THERE are other cartilages which ferve to give
fhape to parts. Of this fort are the ciliary carti-
lages at the edge of the eye-lids, the cartilages of
the outer ears, and thofe which compofe the lower
part of the nofe, which have this particular ad-
vantage in thefe places, that they fupport and (hape
the parts as well as bones do, and without being
liable to be broke ; and to thefe might be added
thofe of the larynx, but they do not belong pro-
perly to the {keleton.

Bones that are articulated for motion are
tied together by very ftrong ligaments, to pre-
vent their diflocating, which alfo furround the
joints to contain their lubricating mucus. The
thicknefs and firength of thefe ligaments are pro-
portioned to the actions of the feveral joints, and
their lengths are no more than fufficient to allow a
proper quantity of motion ; but the forms of them

; | are
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are different according to the different aions of
the feveral joints.

Tue bones of the limbs that move to all fides
have ligaments like purfes, which arife from or
near the edges of the fockets of the receiving bones,
and are inferted all round the received bones a little
below their heads. The beginnings of thefe liga-
ments, from the edges of the fockets of the {capula
and os innominatum, are very hard, almoft cartila-
ginous, which ferves in the fcapula to make a lar-
ger focket, and fuch an one as will alter the figure
as the bone moves, for the reafon I have mentioned
in the loofe cartilage of the knee; for the head of
the os humeri not being an exact portion of a {phere,
requires {uch afocket,and the hard part of this liga-
ment of the focket of the os innominatum makes
the focket deeper than the femidiameter of the
focket, by which means the articulation is made
ftronger without any hindrance to motion, becaufe
it will give way to the neck of the os femoris when
it prefles againft it ; and the thigh bone being more
difpofed to be diflocated upwards than any other
way, the upper fide of this burfal ligament is made
exceeding ftrong to preventfuch an accident. From
the lower edge of the acetabulum or focket of the
os innominatum arifes a ligament about an inch
long, called teres, or rotundum, which length is
neceflary for that quantity of motion which this
joint has in human bodies ; it alfo hinders the os
femoris from diflocating upwards, but downwards

1t
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it will fuffer it to go far out of the focket; but in
brutes the head of the os femoris being oblong,
and the cavity fuitable, there can be only a rota-
tory motion, which in effect will be very little
more than that kind of motion which is called
bending and extending ; and this never removing
the end of the head of the bone far in the focket,
a thort ligament is enough for it, and will better
keep the bone in its place; and therefore it is
that theirs is fo thort. This ligament in men
may alfo ferve to prefs the gland in the bottom
of the acetabulum or focket,

Tue ligaments of thofe joints which admit only
of flexion and extenfion, differ from the former
in this, that they are much fhorter and ftronger at
the fides of the joints, and thinner backward and
forward. Befides thefe ligaments, in the middle
and back-part of the joint of the knee, are two very
ftrong ligaments, which arife from a procefs at the
end of the tibia. They crofs each other in fuch a
manner, as 1s beft to fecure the joint from being
difplaced any way ; they alfo hinder the extenfors
of the tibia from pulling that bone too far for-
wards, and are fo conneéed to the femilunar carti-
lages, as to move them as the joint moves; be-
fides thefe, in this joint is another fmall one, which
arifes from the os femoris, and ends in the fatty
membrane which it fupports. The knee, I think,
cannot be completely diflocated without breaking
the crofs ligaments : I have feen this cafe but once,

the



the bone indeed was eafily reftored to its placé;
but to no purpofe. |

Twue bones of the carpus and tarfus are tied to=
gether by ligaments running promifcuoufly upon
their furfaces from one to another ; which at the
under fide of the tarfus are vaftly ftrong, becaufe
they fupport the whole body ; thofe ligaments to-
gether contain the mucus for all thofe joints.
There is alfo to the carpus a ftrong ligament;
which runs from the fifth bone to the eighth, and
the procefs of the fourth bone:. the proper ufe of
this is, to bind down the tendons of the mufcles
that bend the fingers.

THE proceflus dentatus of the fecond vertebra is
tied to the fcull by a ligament, and kept clofe to
the fore part of the firft vertebra by another in that
vertebra, that it may not bruife the fpinal mar=
row ; and when either this ligament or procefs is
broke, it makes that fort of broken neck which is
attended with {udden death. All the bones of the
vertebra, and every joint that is without motion,
and not joined by a {uture, as the ofla innominata
with each other, and the os facrum with the offa
innominata, are joined by intervening ligaments,
or, as they are commonly called, cartilages. The
offa innominata are alfo tied by very ftrong liga-
ments which run from the back parts of the {pines
of the offa ilia to the os facrum, and other liga-
ments which go from the os facrum and os coccy-
gis to the acute and obtufe procefles of the offa if=

chia:

|
=
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chia : thefe ligaments ferve alfo for origins of mu{=
cles. Towards the great foramen of the offa inno-
minata the acetabulum has a deep notch, from the
one fide to the other of which runs a ligament
which completes the focket; this ligament is
fometimes offified : a ligament fomewhat like this
there is between the procefies of the fcapula,
From the edge of the ilium to that of the os
pubis, runs a ligament which is contiguous to,
and appears to be a part of, the tendons of the muf-
cles of the abdomen ; its ufe is to cover the iliac
veflels as they defcend to the thigh. Under this
ligament, together with the veflels, I have often
feen a rupture of matter, and, I think, fometimes
of the gut, from the abdomen into the anterior
part of the thigh, immediately below the groin -
however, 1 dare affirm this to be a pofiible cafe.
I is generally agreed, that the ligaments are in-
fenfible, and the reafon afligned is, that they would
elfe be injured by ordinary motions. But they are .
much better contrived ; feeing none of them, not
even thofe which lie between the vertebre, are {ub-
ject to attrition ; but the other, experience thews,
are capable of very acute pains; there being not any
thing our patients more grievoufly complain of,
than collections of matter within thefe parts, or
tharp medicines applied to them, when laid bare.
Ever¥ joint, where the bones are faced with a.
, cartilage for a fliding motion, is furnithed with
fmall glands, which feparate a mucilaginous mat-
ter
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ter for the lubricating of the ends of the bones, that
they may move eaflily upon one another ; and, that
there may be no wafte of this neceflary fluid, it is
contained in the invefting ligaments ; which, for
this very reafon, are no where divided, except to
communicate with the ligaments of the tendons.

THESE glands are generally feated in a little fat
near the infertion of the ligaments, that they may
be comprefled by them when the joints are in mo-
tion ; which is a proper time to have their fluid
prefled out. The moft confiderable parcel of thefe
glands, with their fat, are feen in the joint of the
knee, and the largeft gland of this fort is found in
the finus at the bottom of the acetabulum of the
os innominatum, and is comprefled by the liga-
mentum teres.

THE difeafes of the joints either happen from
ulcers in the lubricating glands, which, pouring
out matter that cannot be difcharged, foul the ends
of the bones, or elfe form {wellings in the ends of
the refpective bones. Either of thefein time create
exceffive pain, which appears to me to be chiefly
in the ligaments of the joints, notwithftanding what
has been faid of the infenfibility of thefe parts.
When a joint is much {welled and painfal, with-
out external inflammation, it is vulgarly called a
white {welling, and more properly fo than {pina
ventofa. It is fometimes in the beginning cured
by evacuations, but when the limb waftes below
the {welling, and the fingers or toes of the limb

grow
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gtow thinner at their joints, and lofe their fhape,
the cafe then is abfolutely irréecoverable. Some-
times the ends of the bones erode, then join toge-
ther and form an anchylofis, which, though a fe-
vere difeafe of itfelf, yet it is often a remedy of one
that is much worfe. In like manner the bones
of the hands and feet, when they are ulcerated,
fometimes unite, and are thus preferved from total
ruin, But there is one cafe of a white fwelling
that is amazing, where the pain is fo great that
we are forced to take off the limb, and yet neither
find, upon diffection, the ligaments or glands dif-
“eafed, nor matter in the joint, nor the bones ca-
rious, or any difeafed appearance, except that the
ends of the bones are a little larger and fofter,

D TA
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A, The f{keleton of a ehild twenty months old,
in which all the bones differ in thape from
thofe of an adult. The feull is much larger
in proportion, aud the bones of the limbs
without thofe roughnefles and unevennefles
which afterwards appear; their texture is
every where more loofe and fpongy, and
their outlines what the painters call tame
and infipid; their extremities are feparate,
and formed cartilaginous, which is accurate-
ly diftinguifhed in the plates by the manner
of graving. '

B, The thigh bene of a man, fawed through, in
the middle of which is feen the cavity which
contains the oily marrow, and at the extre-
mities the lefler cells, which econtain the
bloody marrow. The white line acrofs the
head of this bone, beginning at the fingers
of the fkeleton, is the place where the epi-
phyfis and the bone are united. A like line,
acrofs the lower end of this bone, fhews
there the fame thing.

C, The os bregmatis of a feetus fix months old,
which fhews the fibres offifying from the
center to the circumference..
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1 Os frontis,
2 Os bregmatis.
3 Os occipitis.
4 Sella turcica.
5 A procefs of the os {phenoides, making part of
the feptum nafi,
6 A procefs of the os ethmoides, making part of
the feptum nafi.
7 Vomer.
8 Crifta galli, before which is feen in thadow the
finus frontalis.
9 The cornua of the os fphenoides.
10 Sella turcica.
11 Os frontis.
12 Crifta galli, and os ethmoides.
'13 Sinus frontales.
14 Sella turcica.
15 The fifth foramen.
16 Proceflus jugales.
17 Os petrofum.

18 Foramen magnum.
19 The outfide of the os occipitis.

T A B.



TABIL
P35

o







e T Sy e

e










P53

TAB.IV.




se )

A By IV

1 The fecond vertebra of the neck.
2 The tranfverfe procefles of the vertebrz of the

neck.
3 Clavicula.
4 The proceflus acromion of the fcapula.
5 Os humeri,
6 The ribs,
7 The tranfverfe procefles of the vertebra of the
loins,
8 The os facrum and os coccygis.,
9 Os ileum.
10 Os ifchium,
11 Os pubis,
12 Os femoris,
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1 The under fide of the firft vertebra of the neck,
2 A f{ide view of the {econd vertebra. |
3 The proceflus dentatus of the fecond vertebra,
4 The under fide of the oblique procefs,
3 The {pinal procefs, e
6 The under fide of the body of the feventh ver-
tebra of the neck.
7 The tranfverfe procefies,
8 The oblique procefes.
9 The {pinal procefs,
10 The fpinal procefs of the fecond vertebra of the
back.
11 The under and fore fide of the body of the ver-
tebra.
12 The tran{verfe procefles. :
13 The upper oblique procefles of the third ver-
tebra of the back.
14 The tranfverfe procefles.

15 The fpinal procefs.
16 The body of the third vertebra of the loins,

17 The tran{verfe procefles.
18 The upper oblique proceffes.
19 The fpinal procefs,
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1 The head of the os femoris.

2 The great trochanter,

3 The leffer trochanter.

4 The lower end which articulates with the tibia.
5 The upper end of the tibia.

6 The lower end of the tibia,

7 The procefs which makes the inner ancle,

8 The upper end of the fibula,

9 The lower end which makes the outer ancle,
1o The outfide of the patella,
11 The infide of the patella.
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Introdultion fo the Mufcles.

HE mufcles are moving powers, applied
: I to perform the feveral motions of the
| body ; which they do by contradting
their length, and thereby bringing the parts to
which they are fixed nearer together. The im-
moveable or leaft moved part any mufcle is fixed
to, is ufually called its origin, and the other its
infertion ; but mufcles that have their two ends
equally liable to be moved, may have either called
their origins or infertions.
Eacu mufcle is made up of a number of fmall

fibres,
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fibres, Which Borerr1 and others have thougflt'
to be ftrings of bladders ; and have endeavoured to
account for mufcular motion by an expanfion made
from an influx of blood and animal fpirits into thefé
bladders : but as the mufcles do not increafe their
bulk fenfibly in contracting; there needs no more
to be faid to refute this hypothefis. But another
great author thought that in this wiy the mufcles
might be contracted by a {welling; fcarce fenfible,
if the bladders were but very fmall: for, fays he,
fuppofing a bladder of any determined bignefs can
raife a weight a foot, a hundred bladders; whofe
diameters are cach a hundredth part of the former,
will raife the weight to the fame height. But the
force of inflation, and the fwelling of sl together;
will be ten thoufand times lefs, and it will alfo
taife ten thoufand times lefs weight, which he
has not obferved ; therefore not one fuch ftring of
bladders; but ten thoufand, muft be applied to do
the fame thing that the one bladder will do s and
they will have the fame f{welling ; otherwife it
would be eafy to thew how to make a perpetuum
mobile of almoft any force.

Tue mufcles are of two forts, viz. re&tilineal;
and penniform. The former have their fibres al-
moft parallel, in the {fame or near the fame dire¢tion
with the axis of the mufcle; and the latter have
their fibres joined, in an oblique direction, toa ten=
don paffing in or near the axis, or on their outfide.

Tue re¢tilineal mufcles, if their origins and 1n=

{ertions
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fertions are in little eompafs, are never of any con-
fiderable thicknefs, unlefs they are very long, be-
caufe the outward fibres would comprefs the in-
ner ones, and make them almoft ufelefs; and
therefore every rectilineal mufcle, whofe inner
fibres are comprefled by the outer, have their in-
ner fibres longer than the external, that they may
be capable of equal quantity of contraction.

Tue penniform mufeles, though they are in a
manner free from the inconvenience of one fibre
comprefling another, and though, by the obliquity
of their fibres, nothing is abated of their moment
(for in all cafes, juft fo'much more weight as reti-
lineal fibres will raife than oblique ones, the obw
hique will move their weight with fomuch greates
velocity than the re@ilineal; which is making their
moments equal : fo that in the ftru@ure of an anj-
mal, like all mechanic engines, whatever is gained-
in ftrength is loft in velocity, and whatever is gain-
ed in velocity is loft in ftrength), yet the fibres of
the penniform mufcles becomin g more and more
oblique as they contrac, their ftrength decreafes,
and their velocity increafes, which makes them lefe
uniform in their a&ions than the retilineal muf=-
cles ;. wherefore it feems that nature never ufes a
penniform mufcle where a rectilineal mufcle can
be ufed; and the cafes in which a rectilineal muf=
cle cannot be ufed, are where the fhape of a2 muf-

, €le is fuch as that the inward fibres would be too
much comprefled, or where retilineal fibres could

I not
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not have a lever to a& with, fuitable to their quari«
tity of contraction, which is the cafe of all the
long muicles of the fingers and toes. For every
mufcle muft be inferted or pafs over the center
of motion of the joint it moves, at a diftance
fuitable to its quantity of contraétion, and the
quantity of motion in the joint moved ; for if it
was inferted too near, then the motion of the joint
would be performed before the mufcle is contract-
ed all that it can ; if too far off, the mufcle will
have done contracting before the whole motion of
the joint is made. And though the quicknefs and
quantity of motion in a mufcle will be, cateris pa-
ribus, as the length of its fibres (for if a fibre four
inches long will contract ene inch in a given time,
a fibre eight inches long will contra& two inches
in the fame time; and the firength of a mufcle
or power to raife a weight, cewteris paribus, will
be as the number of its fibres; for if one fibre
will raife a grain weight, twenty fibres will raife
twenty grains), neverthelefs, two mufcles of
equal magnitude, one long, and the other thort,
will both move the fame weight with the fame ve-
locity when applied to a bone; becaufe the levers
they act with muft be as their lengths, and there-
fore the penniform and fhort thick mufcles are
never applied toa bone for the fake of ftrength, nor
long fibred mufcles for quicknefs; for whatever is
gained by the form of the mufcle, whether ftrength

or quicknefs, muft be loft by their infertions into
the
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the bone, or elfe the mufcles muft not a& all they
can, or the bones haye lefs motion than they are
made for. ' |

In the limbs feveral mufcles pafs over two
joints, both of which are liable to move at once,
with force proportionable to the levers they a
with upon each joint ; but either joint being fixed
by an antagonift mufcle, the whole force of fuch
mufcles will be exerted upon the other joint;
which in that cafe may be moved with a velocity
equal to what is in both joints, when thefe mufcles
act upon both at once. This mechanifm ‘is of
great ufe in the limbs; as I fhall thew in the pro-
per places.

TuaT only we call the proper ufe and a@ion
of any muicle, which it has without the necefiary
affiftance of any other mufcle, and what that is,
in a mufcle moving a joint, we may always know
in any fituation, and with what force it a&s, ce-
teris paribus, by dropping a line, from the center
of motion of the joint it moves, perpendicular into
the axis of the mufcle; but in a joint which ad-
mits only of flexion and extenfion, this line muft
alfo be perpendicular to the axis of motion in that
joint, and the action of the mufcles will be in the
direction of that perpendicular line, and the force
with which it aéts in any fituation will be, ceteris
paribus, as the length of that perpendicular line.

Eacu mufcle, {o far as it is diftin&, and is moved
again{t any part, is covered with a fmooth mem-

E brane
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brane to make the friction eafy ; but where they
are externally tendinous, thofe tendons are often
{fmooth enough to make fuch a covering needlefs.
Befides this membrane there is another, known by
the name of fafcia tendinofa, which deferves to be
particularly confidered. The ftrong cne on the
outfide of the thigh, which belongs to the fafcialis
and gluteus muficles, is of great ufe in raifing the
gluteus farther from the center of motion of the
joint it moves, to increafe its force : in like manner
the fafcia detached from the tendon of the biceps
cubiti alters its directions for the fame purpofe, but
thofe on the outfide of the tibia and cubit, &c. are
only flat tendons, from which the fibres of the
mufcles arife as from the bones. There are alfo
in many places fuch tendons between the mufcles,
from which each muicle arifes in like manner ; for
the bones themfelves are not fuflicient to give
origin to half the fibres of the muicles that belong
to them; befides, if all the fibres had rife from
the bones, they muft have been liable to comprefs
one another very inconveniently.
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o HaA P L1,
Of the mufcles.

Briquus DESCENDENs arifes flethy from

near the extremities of the eight inferiot
ribs, the upper part of its origin being indented
with the ferratus major anticus, and the lower ly-
ing under a fmall portion of the latiffimus dorfi.
It is inferted flefhy into the upper part of the {pine
of the ilium, and by a broad flat tendon (which
firmly adheres to a like tendon of the following
mufcle as they pafs over the rectus) into the os
pubis, and linea alba, which is a ftrong tendinous
line extended from the os pubis to the fternum,
between the mufculi reéti.

OBLIQUUS ASCENDENS arifes flefhy under the
former mufcle from the fpine of the ilium, and is
inferted flefhy in the cartilages of the three loweft
ribs, and by a flat tendon into the fternum, and
linea alba, together with the tendon of the forego-
ing mufcle. The line in which thefe two tendons
join on the outfide of the retus mufcle, is called
{femilunaris: and though fo much of this mufcle
as 1s inferted flefhy runs obliquely upward, yet the
middle and lower part is direGed tranfverfe and
downward ; and befide the tendon, which it unites
with the obliquus defcendens, it often detaches

another near the fternum to be inferted with the
- tran{verfalis under the rectus,

E 2 Pyra-
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Pyramipavris arifes from the os pubis, and
is inferted into the linea alba, about three or four
inches below the navel: this and its fellow are
often wanting.

RecTus arifes tendinous from the os pubis, but
flethy when the pyramidales are wanting, and is
inferted into the lower part of the fternum, near
the ‘cartilago enfiformis. This muifcle is divided
into four or five portions by tranfverfe tendinous
interfections, that it might conveniently bend when
the body is bowed forwards, though this mufcle
thould be then in a&tion; and thefe interfetions
are chiefly above the navel, where it is moft liable
to be bent : befides, being thus divided, its chief
preflure will not be in its middle, but under the
{everal bellies of the mufcle, and the greateft below
the navel, where is the longeft flethy belly of this
mufcle, and where the parts in the abdomen feem
to want moft to be fupported.

TraNsvERSALIs arifes by a flat tendon from
the traniverfe procefies of the lumbal vertebre, and
flethy from the infide of the ribs below the dia-
phragm, and from the fpine of the ilium ; then,
becoming a flat tendon, it pafles under the rectus
to its infertion into the linea alba. Between this
tendon and the peritoneum fometimes water is
found in great quantities, which diftemper is
called the dropfy in the duplicature of the peri-
toneum ; which fhews this membrane has been

miftaken for part of the peritoneum.
THESE
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Turse five pair of mufcles all confpire to
comprefs the parts contained in the abdomen.
The obliquus defcendens on the right fide, and
afcendens on the left, a&ing rogether, turn the
upper part of the trunk of the body towards the
leit, and vice verfa; but the trunk is chiefly
turned upon the thighs; the recti bend the body
forward, and pull the fternum downward in ex-
piration ; the two oblique muicles and the tran{-
verfe on each fide near the groin, are perforated
to let through the proceflus vaginalis with the
{permatic veflels. "T'hefe perforations are diftant
from each other, fo as to fuffer the vefiels to
defcend conveniently into the fcrotum: this way
the inteftines or the omentum defcend in rup-
tures.

CREMASTER TESTIs is a {mall portion of
fibres which arifes from the ilium, and appears to
be part of the obliquus afcendens mufcle, till it
meets with the {permatic veficls at their coming
out of the abdomen, where it begins to defcend
with them by the fide of the proceflus vaginalis,
to the tefticle, over which it is loofely expanded.
This mulcle is too {mall to be plainly difcovered
in emaciated bodies.

ErecToR PENIS arifes from the os ifchium,
and is inferted into the crus penis near theos pubis.
It is faid, by prefling the penis againit the os pubis
to comprefs the vena ipfius penis, and hinder the
reflux of blood, whereby the penis becomes ex-

E 3 tended.
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tended and ereét; but it does not appear to me to
be well contrived for that ufe.

ACCELERATOR URINZE. This, with its fellow,
are but one muicle. It arifes tendinous from the
offa ifchia, and flethy from the {phin&er ani; or,
according to Mr. CowPER, from the fuperior part
of the urethra, as it paffes under the os pubis : and
thence, being expanded over the bulb of the
urethra, it afterwards divides, and is inferted into
the penis, The ufe of this mufcle is not to acce-
lerate the urine, for that is propelled by the detrufor
urinz, or mufcular coat of the bladder, but to pro-
trude the femen, which is done only by this; and
it being feated oppofite to the os pubis, it feems to
be much better fitted to be a relaxer of the penis,
by pulling it from the os pubis, than the erector is
for the office afligned it.

TRANSVERSALIS PENIs is that part of the for-
mer muicle which arifes from the oflfa ifchia.

SPHINCTER VESICZ URINARIZE is a{mall por-
tion of mufcular fibres, not eafily to be diftin-
guifhed, running round the neck of the bladder to
prevent the involuntary effufion of urine.

DETRUsOR URINZ is the mufcular coat of the
bladder; its fibres are differently difpofed ; but
chiefly terminating in the fphincter vefica, where-
by it not only prefles the urine forward, but, when
the bladder is full, becomes an antagonift to the
{phincter, acting almoft at right angles.

ERECTOR
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ERECTOR CLITORIDIS arifes from the ifchium,
and is inferted into the crus clitoridis, like the
erector penis in men, and is {aid to caufe erection
in the fame manner.

SPHINCTER VAGINZE 1s an order of mufcular
fibres, intermixed with membranous fibres, fur-
rounding the vagina uteri near its orifice; it is con-
nected to the ofla pubis and {pinéter ani; its ufe
is to conftringe the orifice of the vagina, to prefs
out a liquor from the glands of the vagina, and
embrace the penis in coition.

DRr. DouciLas mentions two pair of mufcles of
the vagina, of his own difcovering, which I have
never diffected, and will therefore give them in his
own words; “ The firft arifes from the inner edge
““ of the os pubis, mid-way between the ifchion and
¢ the beginning of the crus clitoridis, is inferted
¢ into the vagina ; the {fecond arifes tendinous and
¢ flefhy from the os pubis internally in common
¢ with the levator ani, is inferted into the upper
<¢ part of the vagina at the fide of the meatus uri-
¢ narius or collum vefica.”

SPHINCTER ANI is a mufcle near two inches in
breadth, furrounding the anus to clofe it, and to
prevent involuntary falling out of the feces.

LevaTor anrt, by Dr. DouvcrLas called two
pair of mufcles, but Mr. Cowrer defcribes the
whole as one mufcle only, which arifes from the
ofia ifchii, pubis, and facrum, within the pelvis, and
is inferted round the lower end of the reGtum in-
teftinum, E 4 FisTuLa®
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FrsTuLZ in ano, that are within the mufcle,
generally run in the diretion of the gut, and may
be laid open into the gut with great fafety ; but
thofe fiftule, or rather abfcefles, that are frequently
formed on the outfide of the {phinéer, and ufually
furround it, all but where this mufcle is conneéted
to the penis, cannot be opened far into the gut,
without totally dividing the {phinéter, which, au-
thors fay, renders the {phincter ever after incapable
of retaining the excrement. One inftance of this
kind I have known ; but Mr. BErBeck of York,
an excellent furgeon, and particularly famous for
this operation, has affured me, that he has often
been forced to divide the fphinéer, which has
made the patients unable to hold their excrement
during their cure, but the wounds being healed,
they have retained them as well as ever.

Coccygel arife from the acute proceffes of the
offa ifchii, and are inferted into the os coccygis,
which they pull forward.

OcciPITO-FRONTALIS, is a mufcle with four
flefhy bellies, commonly named frontales and oc-
cipitales. It arifes behind each ear from the os
occipitis, and {oon becoming tendinous, pafies un-
der the hairy fcalp to the forchead, where it be-
comes broad and flethy, adhering to the fkin, and
is inferted into the upper part of the orbicular
mufcles of the eyelids, into the os frontis near the
nofe, and by two procefles into the bones of the
nofe. When this mufcle adts from the back part,

1t
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it pulls the fkin of the forchead upward, and
wrinkles it tran{verfe, and in {fome perfons the
hairy fcalp backwards; but when the fore part of
it a&ts, it draws the fkin with the eyebrows down-
ward, and towards the nofe when we frown. The
tendon of this muifcle has been miftaken for a
membrane, and been called pericranium, and the
true pericranium, periofteum.

ELeEvaToR AURIcULAZE arifes from the ten-
don of the occipito-frontalis, and is inferted into
the upper part of the ear that is connected to the
head.

RETRACTOR AURICULZ arifes by one, two,
or three {fmall portions from the temporal bone
above the mammillary procefs, and is inferted into
the ear to pull it backward.

ORBICULARIS PALPEBRARUM {urrounds the
eyelids on the edge of the orbit, and is fixed to the
futura tranfverfalis at the great corner of the eye ;
it {huts the eyelids, efpecially in winking. That
part of this mufcle that lies under the eyebrow is
very much intermixed with the occipito-frontalis,
and under it, from the os frontis near the nofe,
arifes a fmall portion of diftin& fibres which end
in this mufcle, and, I think, are a part of it;
neverthelefs, from the effeét of their a&ion, are
not improperly called mufculus corrugator.

CiLiARrIs is a very fmall portion of this muf-
cle, next the ciliary cartilages of the eyelids.

I ErLevaToR
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ELEVATOR PALPEBRZE SUPERIORIS RECTUS
rifes above the optic nerve, from the periofteum,
at the bottom of the orbit, as do alfo the five fol-
lowing mufcles, and is inferted into the whole
ciliary cartilage of the upper eyelid by a very thin
flat tendon.

ELEVvATOR ocuLl arifes from the bottom of the
orbit, between the optic nerve and the foregoing
mufcle, and is inferted in the upper part of the tu-
nica {clerotis of the eye, near the cornea.

DepPrESsoR ocuLl arifes, and is inferted di-
rectly oppofite to the laft-defcribed mufcle.

AppucTor ocvuLl arifes from the bottom of
the orbit, near the optic nerve internally, and is
inferted into the tunica {clerotis on the fide next
the nofe.

AppucToR ocuLrl has both its origin and in-
fertion directly oppofite to the adductor.

OBLIQUUS SUPERIOR feu TROCHLEARIS arifes
between the elevator and adduéor oculi, at the
bottom of the orbit, thence afcending. by the fu-
tura tran{verf{alis, becomes a round tendon, which
pafling through a pulley at the upper and inner
part of the orbit, near its edge, is inferted near the
bottom of the globe of the eye, which it pulls up-
ward and inward, and thereby directs the pupil
outward and downward.

OBLIQuUUS INFERIOR arifes from the os max-
ille {uperioris, at the edge of the orbit; thence
pafling over the depreffor is inferted near the ab-

duttor
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ductor at the bottom of the eye, but not {o low
as the infertion of the obliquus fuperior: it turns
the pupil upward and outward.

Truese mufcles are inferted with great advan-
tage to move a {imall weight, and are very long,
that the eye may be moved with fufficient quick-
nefs. The two oblique mufcles are an axis to the
motions of the other four, and acing ftrongly
againft them (which action I take to be what is
vulgarly called ftraining the eye) may, I think,
bring the cryftalline humour nearer to the retina,
and poflibly may make the cryftalline humour
more flat, to fit the eye for objects at a great dif-
tance. For this end it feems to me that there are
fix mufcles thus difpofed, when three might be
fufficient to turn the eye every way, if it was in a
proper fixed focket: and it feems alfo, that while
the mufcles are all thus in a&ion, the fuperior ob-
lique in each eye fets the pupil farther from the
nofe, while the inferior oblique dire@s it upward;
the firft of which a&ions is always neceflary, and
the latter often fo, when we look with both eyes
at very diftant objects; and when the two oblique
mufcles grow weak by age or difeafe, or ceafe to
act at all, as in paralytic cafes, and death, then the
eye finks in the orbit.

SPHINCTER, OF CONSTRICTOR ORIs, furrounds
the mouth about three fourths of an inch broad.
This mufcle is very much intermixed with all the
mufcles that are inferted into it.

ELEvATOR
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ELEVATOR LABII SUPERIORIS PROPRIUS arifes
from the bone of the upper jaw, under the anterior
and inferior part of the orbicularis palpebrarum,
and ufually takes another fmall beginning from the
os male, which feems as if 1t was fent off from
the orbicularis palpebrarum ; and paffing down by
the fide of the nofe, into which it fends fome fibres,
1s inferted into the upper part of the {phinéter oris.
This raifes the upper lip, and helps to dilate the
noftrils.

DEPRESSOR LABII SUPERIORIS PROPRIUS 1s a
fmall mufcle arifing from the upper jaw, near the

" dentes inciforii, and is inferted into the upper part
of the lip and root of the cartilages of the nofe ;
hence it is alfo a depreffor of the nofe, which action
conftriéts the noftrils.

DEPRESSOR LABII INFERIORIS PROPRIUS ari-
{fes broad from the lower jaw at the chin, and is
{oon inferted into the fphincter oris; the order of
fibres in this feems not fo confpicuous as in the
other mufcles of the face.

ELEVATOR LABII INFERIORIS PROPRIUS ari-
fes from the lower jaw near the dentes inciforii,
and is inferted into the lower part of the lip.

ELEVATOR LABIORUM COMMUNIS arifes from
a deprefled part of the {uperior maxilla, under the
middle of the orbit, and is inferted into the {phinc-
ter mufcle near the corner of the mouth.

DEPRESSOR COMMUNIS LABIoORUM arifes la-

terally from the lower jaw near the chin, and is
inferted
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inferted into the fphinéer oppofite to the for-
mer.

ZycoMATIcUs arifes from the anterior part of
the os zygoma or male, and frequently derives a
portion of fibres from the orbicularis palpebrarum,
thence running obliquely downwards. It is inferted
into the {phincter at the corner of the mouth, be-
twixt the elevator communis and buccinator ; it
draws the corner of the mouth outward and upward,
When this mufcle grows weak, the corner of the
mouth finks, as may be obferved in old perfons.

BuccinaTor arifes from the proceflus corona
of the lower jaw, and pafling contiguous to both
jaws, is inferted into the {phintter mufcle at the
corner of the mouth. It ferves either to force
breath out of the mouth, or thruft the aliment
between the teeth in maftication, or to pull the
corner of the mouth outward.

PraTysmMA Myoipes arifes loofely from over
the pectoral and part of the deltoid mufcle, and
running obliquely forward, is inferted into the
chin, and depreflor mufcles of the lips. This muf-
cle being exceeding thin, a mere membrana car-
nofa, ferves to cover the unequal furface of the
ﬁﬂyacent mufcles, and render the neck even; it
alfo pulls down the corner of the mouth, and,
from its infertion at the chin, may contribute to
the pulling down of the lower jaw.

RETRACTOR ALZE NasI is a very fmall mufcle
arifing from the bone of the nofe, and is inferted

into
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into the fkin and cartilage at the fide of the
nofe.

MyLoHYOIDEUS, with its fellow, may be ef-
teemed one penniform or elfe a digaftric muifcle.
It arifes from the linea afpera on thé infide of the
lower jaw and proceffus innominatus, both fides
meeting at about right angles in a middle line upon
the following mufcles. It is inferted by a {fmall
portion of fibres into the bafis of the os hyoides ;
it moves the tongue upward and forward, and alfo
comprefles the following mufcles, whereby they
raife the tongue more commodiouﬂy, and al{o hin-
ders them from drawing the bafis of the os hyoi-
des into a right line betwixt the chin and fternum
at fuch times as the ftylohyoidei cannot act.

GenionYOIDEUS arifes from the proceffus in-
nominatus of the lower jaw, under the foregoing
mufcle, and is inferted into the bafis of the os hy-
oides, which it pulls upward and forward. This,
with its fellow, are for the moft part but one
mufcle.

STyLoHYOIDEUS arifes from the procefius ftyl-
liformis, near its root, and paffing contiguous to
the horn of the os hyoides becomes inferted lateral-
ly into its bafis. This mufcle is fometimes perfo-
rated about the middle, by the tendon of the di-
gaftric mufcle of the lower jaw. Itsufeis to pull
the os hyoides up and backward.

CoraconyoIpius arifes from the upper cofta
of the fcapula, near the proceflus coracoides, and

pafling
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pafiing under the maftoideus mufcle becomes in

that place a round tendon ; thence pafling almoft
parallel to the following mufcle, is inferted toge-
ther with it into the bafis of the os hyoides ; this
draws the os hyoides downward, and a litle back-
ward. I have once feen one of thefe mufcles
wanting, and the fternohyoideus arifing from the
middle of the clavicle on that fide.

STERNOHYOIDEUS arifes from a roughnefs at
the under part of the clavicula near the fternum,
and the cartilaginous part of the firft rib; and is
inferted into the bafis of the os hyoides, to pull it
downward.

GentocLossus arifes’ from the proceffus inno-
minatus of the lower jaw, and is inferted broad
into the under part of the tongue, to pull it up
and forward, and {fometimes has a fmall infertion
into the os hyoides.

Bastogrossus feems a portion of the former
mufcle ; it arifes from the bafis of the os hyoides,
and is inferted into the tongue nearer its tip.

CerAaTOGLOSsUs arifes from the horn of the
os hyoides, and is laterally inferted into the tongue
near 1ts root, to pull it downward and forward,

STYLOGLOSsUS arifes from the extremity of the
procefius ftyliformis, and is inferted into the tongue
near the former, to pull it up and backward., I
have very often found another ftyloid mufcle fo
inferted, that I cannot tell whether to call it a
mufcle of the tongue or pharynx.

3 Tue
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THE TONGUE is a mufcle made of fibres, lons
gitudinal, circular, and tranfverfe, fo intermixed
as beft to ferve its feveral motions.

HyPoTHYROIDEUS or CERATOTHYROIDEUS;
arifes from part of the bafis, and the horn of the
os hyoides, and is inferted into the lower part of
the cartilago thyroides, to pull it forward.

STERNOTHYROIDEUS arifes from the infide of
the fternum, and is inferted with the former ; it
pulls the thyroid cartilage directly downward.

CRricoTHYROIDEUS arifes from the anterior
part of the cartilago cricoides, and running ob-
liquely upward and outward, is foon inferted into
the infide of the cartilago thyroides, which it pulls
towards the cartilago cricoides. Both this mufcle
and its fellow for the moft part appear double.

CRICOARYTAENOIDEUS POsTICUS arifes from
the back part of the cartilago cricoides, and is in-
ferted into the arytenoides to pull it backward.

CRICOARYTZAZNOIDEUS LATERALIS arifes la-
terally from the cartilago cricoides, and is infert-
ed laterally into the arytenoides. This, with its
fellow, pull down each cartilage toward their ori-
gin, and thereby dilate the rimula.

THYROARYTZNOIDEUS arifes from the {upe-
rior, middle, and inner part of the cartilago thy-
roides, and is inferted with the former into the
arytenoides cartilage to dilate the rimula, Thefe
two laft defcribed mufcles are not naturally divided,

and therefore ought to beaccounted but onemufcle,
ARY-
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ARYTZENOIDEUS is one fingle mufcle, which
arifes from one arytenoidal cartilage, and is inferted
into the other, to draw them together, and clofe the
rimula. Thefe few fmall mufcles of the tongue
and larynx, with only one pipe, make a greater va-
ricty of notes and founds than can be made by ar-
tificial inftruments, and that in a manner {o little
underftood by us, and by organs fo little differing
from thofe in quadrupeds, that, for aught we know
of them, brutes might be as capable of all thefe
founds as' men.

STYLOPHARYNGEUS arifes from near the bot-
tom of the proceflus ftyloides of the os petro-
fum, ancd «unning obliquely downward, is in-
ferted into the pharynx. This mufcle, with its
fellow, pulls up and dilates the pharynx to receive
the aliment.

OrsorHAGEUS arifes like a wing from feveral
parts of the fcull, tongue, os hyoides, the cricoid
and thyroid cartilages, and is inferted into the
pharynx. This, with' its fellow, conftringes the
pharynx, and prefles the aliment down the gullet.

MuscuLus vAGINALIS GULE is the mufcular
coat of the gula.

PTERYGOPHARYNGZUS i5 not a diftin@® muf-
cle, but the beginning of the pharynx near the
proceflus pterygoides of the fphenoidal bone.

PTERYGOSTAPHYLINUS INTERNUS arifes from
the os fphencides, near the iter ad palatum, or
euftachian tube, and is inferted into the uvula,

F which
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which it pulls up while we breathe through the
mouth, or {wallow.

PTERYGO-STAPHYLINUS EXTERNUS arifes by
the fide of the laft-defcribed muicle, and is alfo
inferted near it; but becomes its antagonift by be-
ing refleCted on a pully, over a procefs at the
lower part of the pterygoidal pracefles of the fphe-
noidal bone.

GLossO-STAPHYLINUS is a very {mall portion
of mufcular fibres, which pafs from the tongue to
the palate, which it pulls down when we breathe
through the nofe,

THEe palate itfelf is a fort of double mufcle,
whofe a¢tion feems only to fupport itfelf, and af-
{ift thofe mufcles which pull it upwards.

DicasTricus arifes from the finus of the mam-
millary procefs of the os temporis,and, froma flethy
belly becoming a round tendon, pafles through,
and fometimes under, the ftylohyoideus mufcle ;
and then, being tied down by a ligament to the os
hyoides, grows flethy, and is fo inferted into the
anterior part of the lower jaw internally. This
mufcle’s direction being altered by its being tied to
the os hyoides, where it makes an angle, and not
at its paflage through the ftylohyoideus, pulls the
lower jaw downward with much greater force
than otherwife it could have done ; and being con-
neéted to the os hyoides, when it alts, it prevents
the a&ion of feveral mufcles which are concerned

in fwallowing ; whence it is that we cannot {wal-
low
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low at the fame time that we open the jaw, as
thofe brutes can whofe digaftric mufcles are not
conneéted to that bone. |

TeEMPorALIs arifes from the os frontis, parie=
tale, {phenoides, mal®, and temporis, and, pafiing
under the two procefles named os jugale, is inferted
externally into the proceflus coronalis of the lower
jaw, which it pulls upward. This mufcle is co-
vered with a ftrong tendinous fafcia.

MasseTER arifes from the lower edge of the
os male or zygoma, and the procefs which joins
this from the temporal bone, and is inferted into
the outer part of the angle of the lower jaw, which
it pulls up and forward. Thefe two laft-defcribed
mufcles having different directions, when they act
together, make a fteady motion in the diagonal of
their directions.

PTERYGOIDEUS INTERNUs arifes from the
procefius pterygoideus externus, and from the fi-
nus between the pterygoid proceffes, and is in-
ferted internally into the angle of the lower Jaw,
which it pulls upward.

PTERYGOIDEUS EXTERNUS arifes from the 08
maxillare and os fphenoides, near the root of the
external pterygoid procefs, and is inferted internally
into the proceflus condyloides of the lower Jaw,
which it pulls to one fide, and forwards, or acting
with its fellow pulls the Jaw dire&ly forward,

. SuBcrAvivs arifes from the fuperior part of the
firft rib, and is inferted into more than half the

P2 unaer
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under fide of the clavicula next the fcapula, Its
ufe is to draw the clavicula towards the fternum,
that they may not be fevered in the motions of
the {capula.

TRrRAPEzIUS arifes from the os occipitis, and
from a linea alba colli, from the {pinal procefs of
the laft vertebra of the neck, and the ten upper-
moft of the back, and from a linea alba between
all thefe procefles ; and is inferted into one third
of the clavicle next the feapula, almoft all the back
part of the fpine of the {capula, and as much of
the proceflus acromion as lies between the {pine of
the {capula and the clavicle, This mufcle draws
the {capula dire@ly backward.

IT is generally faid by authors, that the feveral
parts of this mufcle act at different times, and fo
pull the fcapula different ways, as obliquely up-
ward, downward, or backward ; but, I think, if
that happened, it muft neceflarily divide this muf-
cle into diftin¢t portions, thofe that contract al-
ways feparating from thofe that do not.

RuomBo1DEs arifes tendinous under the former
from the {pinal procefs of the inferior vertebra of
the neck, part of the linea alba colli, and from the
{pinal procefies of the four or five uppermoft ver-
tebre of the thorax, and is inferted into the bafis
of the fcapula, which it pulls up and backward.
The upper part of this mufcle arifing from the
neck, is, in many bodies, by the motions of the
neck, feparated and made a diftinét mufcle.

ELEVATOR
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ELEVATOR ScAPuLZ arifes from the tranf-
verfe procefles of the four fuperior vertebre of the
neck, and is inferted into the upper angle of the
feapula.

SERRATUS MINOR ANTICUS arifes under the
peoralis, from the third, fourth, and fifth ribs,
and is inferted into the proceflus coracoides fcapu-
lz, which it pulls forward and downward. This
mufcle is always faid to be an elevator of the ribs,
though it arifes from the fcapula, which is fup-

ported by the ribs.
SERRATUS MAJOR ANTICUs arifes from the

anterior part of the eight fuperior ribs, and is in-
{erted into the bafis of the fcapula, which it draws
forward, and by that means moves the focket of
the {capula upward. This mufcle has been always
accounted an elevator coftarum, though each por-
tion of it is nearly parallel to the rib it rifes from.
ArL the muicles inferted into the bafis of the
{capula are alfo inferted into one another.
PecTtoravris arifes from near two thirds of the
clavicula, next the fternum, and all the length of
the os pectoris, and from the cartilages of the ribs,
and 1s inferted into the os humeri, between the bi-
ceps and the infertion of the deltoides. The ufe of
it 1s to draw the arm forward. A fmall portion of
the lower part of this mufcle is often confounded
with the obliquus defcendens abdominis; and in
fome bodies, neither the upper part, nor its tendon,
can be eafily feparated from the deltoides; and in

F 3 others,
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others, even that part of it that arifes from the
clavicula is a diftin& portion. Near the infertion
of this mufcle the fibres crofs thofe from below,
ending above in the arm, and thofe from above
below, that the tendon of this mufcle might not
lie inconveniently low between the arm and thorax,
as it would have done had the fibres twhich arife
loweit from the fternum been inferted loweft in the
arm ; but this croffing does not make the tendon
at all ftronger, as is often faid; nor can I fee how it
came to be thought that this tendon fhould want

more ftrength in proportion than other tendons.
DerTo1pEs arifes exaltly oppofite to the infer-
tion of the trapezius, from one third part of the
clavicula, from the acromion and f{pine of the fca-
pula, and is inferted tendinous near the middle of
the os humeri, which bone it lifts direétly upward.
The outermoft parts of this mufcle, when the arm
hangs down, lie below the center of motion of the
joint, and therefore can have no fhare in lifting the
humerus up, till itis raifed part of the way by the
other part of this mufcle, and the following mufcle;
and as the outer parts of this mufcle begin to adt,
the following mufcle aéts with lefs advantage:
and it {feems to me, that the fole reafon why this
mufcle is made .of {o many parts, is, that they
may a¢t independently; for it is demonftrable, that
this mufcle, when the whole of it aéts, cannot raife
the arm with {o great advantage as a right-lined

mufcle of the fame magnitude would have done.
SUPRA~



Or o MUSCLES. 87

SuPrRASPINATUS arifes from the dorfum fca-
pulz above the {pine, and paffing between the two
procefies, is inferted into the upper part of the os
humeri, which it helps to raife until it becomes
parallel with the {pina {capule.

Tue fuprafpinatus, the deltoides, and coraco-
brachialis affift in all the motions of the humerus
except depreflion ; it being neceflary that the arm
fhould be raifed and {uftained, in order to move it
to any fide. | _

INFRASPINATUS arifes from the dorfum {ca-
pule below the fpine, and is inferted, wrapping
over part of it, at the fide of the head of the os hu-
meri ; it turns the arm fupine and backward ; for
there is a prone and fupine rotatory motion of the
humerus of near ninety degrees,

TERES MINOR is a {mall mufcle arifing below
the former from the inferior cofta fcapule, and is
inferted together with it. It affifts the former in
turning the arm fupine, but pulls it more down-
wards.

TERES Major arifes from the lower angle of
the fcapula, and is inferted at the under part of the
os humeri, about three fingers breadth from the
head, This draws the os humeri toward the
lower angle of the fcapula, and turns the arm
prone and backward.

LAaTisstmus porst arifes by a flat tendon
from the fpinal procefles of the feven or eight in-
ferior vertebre of the back, and thofe of the loins,

E 4 facrum,
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facrum, and ilium ; and growing flethy, after it has
pafled the extenfors of the trunk, receives anogther
{mall flefhy beginning from the ninth, tenth, and
eleventh ribs, and is inferted into the os humeri,
with the former. This turns the arm backward
and prone. The tendon of this mufcle feryes for
a membrane to the extenfors of the back, and is
connected to the tranfverfe procefles of the ver-
tebrz lumborum. ‘

SusscarurLaRis arifes from the hollow fide
of the f{capula, which it fills up, and is inferted
into the head of the os humeri, wrapping fome-
what over it. This pulls the arm to the fide and
prone. |

CoracoBrAcHIALIS arifes from the proceffus
coracoides fcapule, in common with the origin
of one head of the biceps, and is inferted into the
os humeri internally about its middle. This raifes
the arm, and turns it fomewhat outward.

Biceps cuBiTI FLEXOR arifes with two heads,
that the fibres of this mufcle might not comprefs
one another, one from the proceflus coracoides {ca-
pul®, in common with the coracobrachialis mufs
cle, and the other by a round tendon from the edge
of the acetabulum fcapulz, which pafling in a ful-
cus of the os humeri, afterward becomes flethy,
and joins the firft head to be inferted with it into
the tubercle of the radius: and fometimes this
mufcle has a third head, which arifes from the
middle of the os humeri. This mufcle lifts up the

| humerus,
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humerus, bends the cubit, and has as great a fhare
as any one muicle in turning the cubit fupine; the
humerus being fixed by other mufcles, the whole
force of this mufcle will be exerted upon the cu-
bit ; or the cubit being fixed by an extenfor, the
whole force of it will be {pent in raifing the arm,
and therefore ought to be always reckoned among
thofe that raife a weight at arms length. A punc-
ture of the tendinous expanfion of this mufcle is
fuppofed to be always attended with grievous pain
and inflammation, and has, if we have not mif=
taken the caufe, often proved mortal ; yet many
eminent furgeons have given inftances of larger
tendons being cut and ftitched, without any bad
fymptoms ; and we have often feen them cut,
torn, ulcerated, and mortified, without any more
fign of pain than in other parts. So that I can-
not fee what the great mifchief of pricking this
tendinous fafcia is owing to, unlefs its lying fo
much upon the ftretch, which may be wholly
avoided by bending the elbow, and turning the
cubit prone. Since I have confidered this cafe,
I have met with one who was thus injured by
an injudicious blood-letter, who ordered the pa-
tient to keep her arm extended for fear of a con-
traction, and fhe was not without the moft violent
pain for a whole fortnight ; but upon bending the
cubit, and turning the arm prone, fhe grew pre-
fently eafy, and, in a few days, well. Neverthe-
' lefs, I am perfuaded, that moit of the accidents
which
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which are thought to be merely from blood-let-
ting, are critical difcharges of fome difeafe, and
from the punéture a fmall inflammation begin-
ning, increafes and fuppurates. But however fin-
gular I may be thought in this opinion, I can be
{ure I am difinterefted in it, having never had any
ill accident follow blood-letting in my life.

BrAcHIZUS INTERNUS arifes from below the
middle of the os humeri, and is inferted into a
rough place of the ulna, immediately below the
junéture. ‘This alfo bends the cubit.

SUPINATOR RADII LONGUs arifes from the
lower and outer part of the os humeri, and is
inferted into the upper fide of the radius, near
the carpus. ‘This mufcle is not a fupinator but a
bender of the cubit, and that with a longer le-
ver than either of the two former mufcles, and
is lefs concerned in turning the cubit fupine,
than either the extenfors of the carpus, fingers,
or thumb.

TRICEPS EXTENSOR CUBITI, commonly diftin-
guifhed into biceps and brachizus externus. The
firft of thefe heads arifes from the lower cofta of
the fcapula near the acetabulum ; the fecond from
the outer and back part of the os humeri; the
third, lower and more internal ; and are inferted
into the proceflus olecranon of the ulna, The
firft of thefe heads draws the arm backward, with
as long a lever as it extends the cubit.

ANCONZEUS
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Anconzvus arifes from the outward extube-
rance of the os humeri, and is inferted into the
upper part of the ulna: this is alfo an extenfor.

ParLmARris LoNGUs arifes fmall from the inner
extuberance of the os humeri, and from a fhort
belly foon becomes a tendon, which is conneéed
to the ligamentum tranfverfale carpi, and expanded
in the palm of the hand. This mufcle is often
wanting, but the expanfion in the hand never; yet
it being connected to the ligament of the carpus,
it muft bend the carpus, and cannot conftrié the
palm of the hand ; and when it is wanting, the
flexor carpi radialis is larger.

PALMARIS BREVIS, or CARO QUADRATA,
arifes obfcurely from the ligamentum tranfverfale
carpi, and feems to be inferted into the eighth bone
of the carpus, and the metacarpal bone of the little
finger. This helps toconftrict the palm of the hand,
and 1s very different in fize in different bodies.

FLEXOR cARPI RADIALTS arifes from the in-
ner extuberance of the os humeri, and foon becom-
ing a ftrong tendon, pafles through a channel of
the fifth bone of the carpus, and is inferted into the .
metacarpal bone of the fore-finger. 'This not only
bends the carpus upon the radius, but al{o the bones
of the fecond order upon thofe of the firft ; which
motion is nearly as much as that upon the radius.

FLEXOR CARPI ULNARIS arifes from the {ame
extuberance with the former, and a fafcia betwixt
this muicle and the tenfor ulnaris contiguous to the

ulna,
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ulna, and is inferted by a fhort tendon into the
fourth bone of the carpus.

EXTENSOR CARPI RADIALIS; the firft arifes
from the os humeri, immediately below the fupi-
nator radii longus, and is inferted into the meta-
carpal bone of the firft finger; the fecond arifes
immediately below this, from the outerextuberance
of the os humeri, and is inferted into the metacar-
pal bone of the fecond finger. The firft of thefe
muicles is a bender of the cubit, as well as an ex-
tenfor of the carpus, and its often ating with the
benders of the cubit, while the other is not in ac-
tion, is the reafon why it is fo diftin& from it.

ExTENsoR ULNARIs arifes from the fame extu-
berance with the former, and half the ulna below
the anconeus muicle; then becoming a tendon,
runs in a fmall finus at the bottom of the ulna,
and is inferted into the metacarpal bone of the
little finger. See ULna, p. 31, 32. The ex-
tenfors of the carpus being inferted into the me-
tacarpus, at once perform the motion between the
bones of the carpus, and that between the carpus
and radius. The flexor and tenfor ulnaris acting
together turn the hand downward, the tenfor and
flexor radialis upward.

PERFORATUS, Or FLEXOR SECUNDI INTERNO=
DII DIGITORUM, arifes from the inner tubercle of
the os humeri, and from the upper part of the
ulna, and the middle of the radius; then becom-

ing four ftrong tendons, paffes under the ligamen-
tum
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tum tranfverfale carpi, and is inferted into the be-
ginning of the fecond bone of each finger.

PERFORANS, Or FLEXOR TERTII INTERNODIIL
DIGITORUM, arifes from half the ulna, and a great
part of the ligament between the ulna and radius,
then becoming four tendons, paffes under the li«
gamentum tranfverfale carpi, and through the ten-
dons of ‘the former mufcle to their infertion into
the third bone of each finger. The tendons of
both thefe mufcles are tied down to the fingers by
a ftrong ligament. If thefe mufcles had not pafied
one through the other, the perforatus, which is
the lefler mufcle, muft have gone to the laft joint,
where the ftronger mufcle is wanted ; and, befides,
the tendons of the fecond joints would have pref-
fed thofe that bend the laft, and not lain firmly
upon them neither.

LUMBRICALES, Of FLEXORES PRIMI INTER~
NODII DIGITORUM, arife from the tendons of the
laft-mentioned mufcle, and are inferted laterally
toward the thumb into the beginning of the firft
bone of each finger.

EXTENSOR DIGITORUM cCoMMUNIS arifes from
the outer extuberance of the os humeri, and pafiing
under a ligament at the wrift, is divided into four
tendons, which communicate upon the firft joint,
which keeps them from {liding off the joints of
the fingers, where they are a little conne&ed to
the firft bones, and afterward are inferted into the

" beginning of the fecond bone of each finger.
2 ExXTENsOR
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EXTENSOR AURICULARIS, Or MINIMI DIGITI,
1s a portion of the laft mufcle paffing under the li-
gament in a diftinét channel.

EXTENsOR INDICIs arifes from the middle of
the ulna, and paffing under the ligament of the
carpus, is inferted with the extenfor communis in-
to the fore-finger. This mufcle extends the fore-
finger fingly. I have twice feen it wanting.

ABDUCTOR PRIMI DIGITI, INTEROSSEI, and
ABDUCTOR MINIMI DIGITI, are eight mufcles,
one for each fide of each finger. Abduétor pri-
mi digiti arifes from the firft bone of the thumb,
and the fide of the metacarpal bone of the firft
finger. The interoffei are three pair, fitly di-
vided into external and internal; the external
arife from the metacarpal bones, whofe fpaces
they fill up next the back of the hand; the in-
ternal arife from the fame bones, in the infide of
the hand. Abduétor minimi digiti arifes from
the tran{verfe ligament, and fourth bone of the
carpus ; thefe muicles are inferted, two into the
firft joint of each finger, and then pafiing obliquely
over the tops of the fingers, are inferted into their
laft bones ; they bend the firft joints, and extend
the two laft, as in holding a pen, and in playing
upon fome mufical inftruments. The abductors
of the fore and little fingers, with the fecond and
fifth interoffei mufcles acting, the fingers are di-
varicated, and the other four acing bring them
together, and thefe mufcles which divaricate the

fingers,
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fingers, being extenders of the fecond and third
joints, we never can divaricate them without ex-
tending them a little.

ADDUCTOR 0§5IS METACARPI MINIMI DIGITI
arifes from the eighth bone and tranfverfe liga-
ment of the carpus, and is inferted into the meta-
carpal bone of the little finger, which it pulls to-
ward the thumb to conftrict the palm of the hand.

EXTENSOR PRIMI INTERNODII POLLICIS
arifes from the ulna below the anconeus muf{cle,
and the ligament between the ulna and radius;
then becoming two, three, or four tendons, is
inferted into the fifth bone of the carpus, and firft
of the thumb. The firft of thefe infertions can
only affift the bending of the wrift upward, and
in turning the arm fupine.

EXTENSOR SECUNDI INTERNODII POLLICIS
arifes immediately below the former from the ra-
dius and tran{verfe ligament, and is inferted by a
few fibres into the fecond bone of the thumb, but
chiefly into the third.

EXTENSOR TERTII INTERNODII POLLICIS
arifes immediately below the laft deferibed, from
the ulna and ligament, and paffes over the radius
nearer the ulna, to be inferted at the third bone of
the thumb. This extends the thumb more toward
the ulna than the former mufcle, and is very much
a fupinator.

FLEXOR PRIMI ET SECUNDI 0§SIS POLLICIS
arifes from the fifth bone and tranfverfe ligament

5 of
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of the carpus, and from the beginnings of the two
firft metacarpal bones, and is inferted into the
whole length of the firft bone of the thumb, and
tendinous into the beginning of the fecond ; the
fefamoid bones of the thumb in fuch bodies as
have them, lie in this tendon, where it pafles over
the joint.

FLEXOR TERTII INTERNODII POLLICIS arifes
large from almoft 2ll the upper part of the radius,
and becoming'a round tendon, paffes under the
ligamentum tranfverfale carpi, to be inferted into
the third bone of the thumb. This mufcle fingly
a&ing, draws the thumb towards the metacarpal
bone of the little finger; but the laft-mentioned
mufcle acting with it, turns it toward the fore-
finger.

AppucTOR PoLLICIs arifes from the carpus,
and almoft the whole length of the metacarpal
bone of the long finger, and is inferted into the
beginning of the fecond bone of the thumb. This
mufcle naturally enough divides into two, and
might better be called a flexor than addu&or.

ABpucToRr porrLicIs arifes from the fifth bone
and ligamentum tran{verfale of the carpus, and
is inferted laterally into the beginning of the
fecond bone of the thumb, to draw it toward the
radius.

Tue mufcles which bend the thumb are much
lefs than thofe which bend the fingers ; neverthe-

lefs the thumb is able to refift all the fingers,
merely



Or Tik MUSCLES:. 97
mercly from the advantages that arife from the
thicknefs and fhortnefs of the bones of the thumb,
compared with thofe of the fingers; but then the
quicknefs of motion in the fingers will exceed
that of the thumb, as much as the fingers exceed
the thumb in length, and their mufcles thofe of
the thumb in largenefs:

SUPINATOR RADII BREVIS 4arifes from the
outer extuberance of the os humeri and u pper
part of the ulna, and running half round the ra-
dius, is inferted near its tubercle.

PRONATOR TERES arifes from the inner apo-
phyfis of the os humeri, and upper and fore-part
of the ulna, and is inferted tendinous into the ra-
dius below the former.

PRONATOR QUADRATUS arifes from the lower
cdge of the ulna, near the carpus, and pafling under
the flexors of the fingers, is inferted into the radius.

Tuese mufcles are occafionally aflifted in their
actions by the mufcles of the hands, the extenfors
aflifting the fupinators, and the flexors the prona-
tors, and moft of the extenfors of the hand take 2
great part of their origin from the tendinous faf-
cia that covers them.

MasToIpEUS arifes tendinous from the fterw
num near the clavicula, and by a feparate flethy
portion from the clavicula, which foon unites with
the other beginning, and is inferted into the outer
(part of the mammillary procefs of the temporal
bone. It pulls that fide of the head it is inferted

G into



98 Or Tue MUSCLES.

into towards the fternum, and turns the face to-
ward the contrary thoulder. This, and its fellow,
pull the head and neck toward the breaft, and a&
with a much longer lever upon each lower verte-
bra, than they do upon the next above, and with
more power upon any of thofe joints than upon
the head. This mufcle being inferted into the
head, beyond the center of motion of the head
with the firft vertebra, has been {uppofed, by feve-
ral anatomifts, to pull the head backward ; but the
pafling beyond fignifies nothing to that purpofe,
unlefs a line going through its axis would pafs be-
low the center of motion : and it is the more to be
wondered how this miftake prevailed, if we con-
fider that this mufcle’s being added to the exten-
fors of the head and neck, would make the force
of that aftion a hundred times greater than that of
the benders. And if this is not enough to con-
vince, let any one lying on his back raife his head,
and he will foon feel this mufcle in a&ion; but
bowing the head forward in an eret pofture will
not fhew this, unlefs fome refiftance is made to the
head, becaufe the center of the gravity of the head
lying before the center of motion, there needs no
more than a relaxation of the extenfors, to bring
the head forward in that pofture.

REcTUs INTERNUsS MAJor arifes from the
anterior part of the tranfverfe procefles of the third,
fourth, fifth, and fixth cervical vertebrz ; and paf-
fing over the two {uperior, is inferted intoa rough-

5 nefs
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nefs of the occipital bone near the fore-part of the
great foramen. This bends the head on the two
firlt vertebrz of the neck.

REcTUs MINOR INTERNUS arifes under the
laft mufcle, from the firft vertebra, and is infert-
ed under it into the os occipitis. This bends the
head on the firft vertebra.

Recrus LATERALIs arifes from the anterior
part of the tranfverfe procefs of the firft vertebra
of the neck, and is inferted into the os temporis
and occipitis between the mammillary and ftyloid
procefles. This turns the head on one fide.

SPLENIUS arifes by a thin tendon from the {pi-
nal procefies of the five fuperior vertebrz of the
thorax, and the loweft of the neck, and linea al-
ba colli, and is inferted into the os occipitis, the
upper part of the mammillary procefs of the tem-
poral bone, and the tranfverfe procefles of the
three fuperior cervical vertebrez. This pulls the
head and neck backward, and to the contrary
fide; but both of thefe acting together pull them
directly backward.

ComrLrExUs arifes from the tranfverfe procefies
of the fix or feven fuperior vertebra of the thorax ;
and fix inferior of the neck, and is inferted into
the os occipitis, and back part of the os temporis ;
this laft part is fometimes diftiné enough to be

accounted another mufcle. It pulls the head and
y neck back.

G2 REcTUS
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RECTUS MAJOR POsTICUS arifes from the fpi«
nal procefles of the fecond vertebra of the neck,
and 1s inferted broader into the os occipitis. It
pulls the head back on the two firft vertebre.,

REcTUs MINOR PosTICUS arifes from the back
part of the firft vertebra of the neck, it having no
{fpinal procefs, and is inferted below the former
‘into the fame bone, to pull the head back on the
firft vertebra.

OBL1QUUS SUPERIOR arifes from the tran{verfe
procefs of the firft vertebra, and is inferted into the
os occipitis and back part of the os temporis, near
the rectus major; either of thefe acting, affift the
reCtus lateralis on the fame fide; but both toge-
ther pull the head back.

OBrLiquus INFERIOR arifes from the {pinal
procefs of the fecond vertebra of the neck, and
1s inferted into the tranfverfe procefs of the firft.
This, with its fellow, alternately acting, turns the
head with the firft vertebra in a rotatory manner
on the fecond, whofe proceflus dentatus is the
axis of this motion.

INTERSPINALES COLLI are three or four pair
of mufcles between the bifid proceflcs of the cer-
vical vertebra, which they draw nearer each other

when the neck is bent backward,
LonGus corLi arifes laterally from the bodies

of the four fuperior vertebrz of the thorax, and
from the anterior part of the tranfverfe procefles of

the five inferior vertebrz of the neck, and is in-
7 {ferted
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ferted into the fore-part of the firft and fecond
vertebre of the neck, which it bends forward.

INTERTRANSVERSALES COLLI are portions of
fleth between the tranfverfe procefles of the verte-
bra of the neck, like the inter{pinales, but not {o
diftin@ ; they draw thefe procefles together.

SpINALIs coLLI arifes from the tran{verfe pro-
cefles of the five fuperior vertebre of the back, and
is inferted into the {pinal procefles of the fecond,
third, fourth, and fifth vertebra of the neck. This
pulls the neck backward.

TRANSVERSALIS corLLI arifes from the ob-
lique procefies of the four inferior vertebra of the
neck, and is inferted into the {pinal procefs of the
fecond vertebra of the neck. This mufcle is but
a continuation of the tranfverfalis or {emifpinalis
dorfi.

Tue mufcles of the head and neck are moft of
them obliquely dire®ed, which makes them per-
form the oblique motions, as well as extenfion and
flexion ; which is highly convenient in this cafe,
becaufe the joints moved by thefe mufcles, being
under the weight moved, it is neceffary that the
head fhould be kept fteady by the extenfors, and
flexors too, when any great weight is upon the
head ; and thefe mufcles, from the obliquity of
their diretions, not only perform thefe two actions
at once, but acting by pairs they move the head
and neck fteadily, in a diagonal direction, which

' firait mufcles could not have done fo well.
G 3 SCALENUS
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ScaLeNus arifes from the tranfverfe procefies
of the fecond, third, fourth, fifth, and fixth cervi-
cal vertebre. It is inferted, in three parts, into
the two uppermoft ribs, being thus divided for the
tran{miflion of the fubclavian veffels. This muf-
cle may bend the neck; but its chief ufe is to fup-
port the upper ribs, which is neceflfary to deter-
mine the contra&ion of the intercoftal mufcles
that way, and a ligament could not have done
this, becaufe of the various pofitions that the neck
and back are liable to.

SERRATUS SUPERIOR PosTIcUs arifes with a
thin tendon, infeparable from the rhomboides,
from the {pinal procefs of the inferior cervical ver-
tebra, and the three fuperior of the thorax, and is
inferted into the fecond, third, and fourth ribs,
immediately beyond their bendings; this, with
the fcalenus, fuftains the upper ribs, that they
might not be pulled downward by the deprefiors
of the ribs in ex{piration, as the lower ribs are up=-
ward in infpiration.

SERRATUS INFERIOR PosTIcUs arifes with a
broad tendon, infeparable from that of the latiffi-
mus dorfi, from the {pinal procefles of the three
fuperior vertebra of the loins, and two inferior of
the thorax, and is inferted into the tenth rib, but
chiefly the ninth and eleventh : it pulls down the
ribs in exf{piration.

INTERCOSTALES are eleven pair on each fide,

in the interftices of the ribs; from their fituations
diftinguifhed
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diitinguifhed into external and internal ; they all
arife from the under edge of each rib, and are in-
ferted into the upper edge of the rib below. The
external are largeft backward, having their firft
beginnings from the tran{verfe procefles of the ver-
tebra, like diftin&t muficles, which fome call leva-
tores coftarum. The internal run all from above
obliquely backward ; being thickeft forward, and
thinneft toward the {pine. Thefe are alfo continu-
ed betwixt the cartilages of the fternum, with fi-
bres perpendicular to the cartilages ; and between
the cartilages of the lowelt ribs, they are infepa-
rable from the obliquus afcendens abdominis.
Thefe mufcles, by drawing the ribs nearer to each
other, pull them all upward, and dilate the tho-
rax, they being fuftained at the top by the fcale-
nus and ferratus {uperior pofticus. To thefe Mr.
CowpER adds fome flethy fibres, which run from
one rib over a fecond to ‘a third, near the fpine,
which are levatores coftarum.

TRIANGULARIS STERNI arifes internally from
the cartilago enfiformis, and the lower edge of the
os peGoris, and is inferted into the end of the
third, fourth, fifth, and fixth ribs. This pulls the
ribs to the bone of the fternum, and thereby bends
its cartilages in ex{piration,

DiarurAGMA arifes, on the right fide, by a
procefs from three lumbal vertebra, and one of the
thorax ; and on the left, from the one fuperior of
the loins, and inferior of the thorax ; this laft part

G 4 being
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being lefs to give way to the great artery, and is
inferted into the lower part of the fternum and the
five inferior ribs. ‘The middle of this mufcle is a
flat tendon, from whence the flethy fibres begin
and are diftributed, like radii, from a centre to a
circumference. When this mufcle aés alone, it
conftricts the thorax, and pulls the ribs downward,
and approaches toward a plane; which action is
generally performed to promote the ejection of the
feces. In large infpirators, when the intercoftals
lift up the ribs to widen the thorax, this mufcle
acts enough to bring itfelf toward a plane, without
overcoming the force of the intercoftals, by which
means the breaft is at once widened and lengthen-
ed: when it acts with the abdominal muficles, it
draws the ribs nearer together, and conftrits the
thorax, and the fuperior force of the abdominal
mufclesthrufting the parts of the lower belly againft
it, it becomes at the fame time convex upward,
and {hortens the thorax, which occafions the largeft
exfp’iratiﬁns ; ar alting alternately with the abdo-
minal mufcles only, a more moderate in{piration
and cxl‘pi'ration is made by thortening and lengthen-
ing the thorax only, which is what we chiefly do
when lying down ; or acting alternately with the
intercoftals only, a moderate exf{piration and in{pi-
ratjon is caufed, by the widening and narrowing the
breaft, which is what we are moft prone to in an
erect pofition, the mufcles of the abdomen at fuch
times being employed in fupporting the parts con-

tained
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tained in the abdomen. And though thefe mo-
tions of the ribs require at any one time but very
little force, the air within the thorax balancing that
without; yet that thefe muicles, whofe motions are
eflential to life, may be never weary, the in{pirators
in moft men have force {ufficient to raife mercury
in a tube four or five and twenty inches in an
eret pofture, and the exf{pirators fix or feven ; the
firlt of which will require about four thoufand
pound force in moft men, and the other propor-
tional. But I imagine, that lying down, thefe pro-
- portions will differ by the weight of the parts con-
tained in the abdomen. In all the bodies I have
diffected, I have found the diaphragm convex up-
ward, which gave me occafion to think, that all
animals died in ex{piration ; till the forementioned
experiment difcovered, that the mufcles of infpira-
tion were ftronger than thofe of ex{piration ; which
led me to make the following experiment. I cut
the wind-pipe of a dog, and having a ftring ready
fixed, I put a cork into it, and tied it faft inftantly,
after infpiration; upon which I obferved, that the
diaphragm, and the other mufcles of infpiration and
ex{piration, were alternately contracted and diftend-
ed for fome time ; but when he was dead, the ab-
dominal mufcles were in a ftate of contracion,
the ribs were elevated to dilate the thorax, and the
diaphragm was convex upward. This experiment
alfo thews, that the diaphragm is not a mufcle of
cqual force cither to the depreflors or elevators of

the

3
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the ribs, it ncither hindering the elevators from
raifing the breaft; nor the depreflors from thruft-
ing 1t upward, by comprefiing the parts contained
in the abdomen, though the breaft was full of
air.

SACERSACROLUMBALIS, LONGISSIMUS DORSI,
and SEMISPINALTS, areall that portion of fleth be-
twixt the os facrum and the neck, which feeing
there 1s no membrane to diftinguith it into feveral
mufcles, and that it is all employed in the fame
attions, I fhall give it the name of extenfor dorfi
et lnumborum, and defcribe it all as one mufcle.

EXxTENSOR DORSI ET LUMBORUM arifes from
the upper part of the os facrum, the {pine of the
os ilium, the back parts of the lowermoft vertebra
of the loins, and remarkably from thofe ftrong ten-
dons which appear on their outfides. That part of
this mufcle, which is known by the name of facro-
lumbalis, is inferted into all the ribs near their ar-
ticulations, with the tranfver{e procefies of the ver-
tebre, and into the tran{verfe procefles of the laft
vertebra of the neck ; befides, as this paffes over
the ribs, it receives an origin from every rib, in a
manner that cannot well be defcribed. The por-
tions of this mufcle, which arife from the ribs, and
are inferted into the other ribs above, will neceflarily
draw the back part of theribsnearer together,which
muft always be done as the back extends, and in-
dependent of other actions of the thorax.. The next
portion of this mufcle, called longiffimus dorfi,
- 15
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is inferted into all the tranfverfe procefles of the
vertebrz of the back, and partly into the ribs, and
the uppermoft tranfverfe procefies of the vertebra
of the loins; and the upper end of it is neither
very diftinét from the complexus of the head, nor
fpinalis of the neck. The reft of this mufcle,
known by the names of femilpinalis, facer, &c.
arifes alfo from all the tranfverfe and oblique pro-
cefles of the loins and back ; every portion, except
the lowermoft, pafling over five joints, is inferted
‘into the fpinal procefs of the fixth vertebra above
its origin, all the way up the back, and at the
neck commences tranfverfalis colli. This paffing
of each portion of a mufcle over a few joints, di-
fiributes their force equally enough among all thefe
joints, without the fibres being dire@ed more ob-
liquely than thofe of penniform mufcles; but the
neck and loins not having fufficient provifion of this
fort, there are {fmall mufcles between their pro=-
cefies, which, though they are of little importance
for the motions of thofe parts, yet are fufficient to
diftribute the force of larger mufcles equally
among thofe joints; and befides the ufes of the
extenfor dorfi et lumborum, which its name im-
plics, it and its fellow alternately raife the hips in
walking, which any one may feel by laying his
hand upon his back, -
QUADRATUS LUMBORUM arifes from the up-
per part of the fpine of the ilium, and is inferted
into all the tranfverfe procefles of the four upper-

moft
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moft lumbal vertebre. This, and its fellow, aét-
ing alternately, affift the laft-mentioned mufcle in
raifing the offa innominata in progreflion: or each
acting fingly, while the lower limbs are not moved,
inclines the body to one fide.

INTERTRANSVERSALES LUMBORUM are {mall
mufcles {eated between all the tranf{verfe procefles
of the vertebre lumborum, to bring them nearer
together.

Psoas pARvuUs arifes laterally from the body of
the firft lumbal vertebra, and the loweft of the
back, and {foon becoming a {mall tendon, is inferted
into the os pubis, near the ilium. It either aflifts
in bending the loins forward, or raifing the os in-
nominatum in progreflive motions. ‘This mufcle
is often wanting.

Psoas macgNus arifes lateraily from the bodies
and tran{verfe procefles of the four fuperior ver-
tebrz of the loins, and the laft of the back, and is
inferted, with the following muficle, into the lefier
trochanter. This bends the thigh, and when the
pfoas parvus is wanting, this is larger.

ILiacus INTERNUs arifes from the concave
part of the ilium, and from its lower edge, and
pafling over the ilium, near the os pubis, joins the
former muficle, and 1s inferted with it, to be em-=
ployed in the fame action.

PrcTineus arifes from the os pubis or petinis,
near the joining of that bone with its fellow, and
is inferted inte the linea afpera of the thigh bane,

four
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four fingers breadth below the leflfer trochanter.
This bends the thigh, and turns the toes outward.

TricePs FEMORIS. The two lefler heads of
this mufcle arife under the pectineus, and the third
from the inferior edges and back part of the os
pubis and ifchium, and is inferted into the whole
length of the linea afpera and the inner apophyfis
of the os femoris. This alfo bends the thigh, and
turns the toes outward: When the thigh bone is
moved in a plane, which cuts at right angles a plane
that paffes through the axis of either head of the
laft mufcle, that head rifing lower than the center
of motion of the hip joint, it will either affift the
flexors or extenfors, and that moft when the
bone has been moved moit backward or forward :
and as either of thefe heads lie more or lefs out
of the faid plane, they will give greater afiiftance
to that motion which is made on the fide of the
faid plane contrary to their fituation, and lefs on
the fame fide. This mechanifin is frequently
made ufe of to make one mufcle ferve different
actions ; but I have only explained it in this in-
ftance, becaufe it is the moft confiderable one that
I know.

CruTeus maxiMus arifes from the back part
of the fpine of the ilium, and the dorfum ilii, and
fide of the os coccygis and facrum, and a ligament
extended between thefe bones, and from a thin
fafcia, fpread over that part of the following
mufcle which this does not cover, and 1s inferted

by
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by a ftrong tendon into the upper part of the linea
afpera of the thigh bone, and al{o into the flat ten-
don of the fafcialis mufcle, which infertion into,
or connection with, that tendon, raifes this mufcle
farther from the center of motion, and increafes its
firength. This extends the thigh, and both thefe
together being contracted, occafionally affift the
levatores ani in fupporting the anus., The breadth
of the origin and infertion of this mufcle is very
obfervable : for by that means, though it is the
largeft mufcle in the body, it is neverthelefs right-
lined, without one fibre comprefling another any
more than in penniform mufcles.

GruTEeus MEDIUs arifes from all the anterior
part of the {pina and dorfum ilii, and under part
of the laft-mentioned muficle, and is inferted into
the upper part of the great trochanter of the thigh
bone. This extends the thigh outward.

GLUTEUs MINIMUs arifes entirely under the
former, from the dorfum ilii, and is inferted into
the upper and interior part of the great trochanter
and neck of the thigh bone to extend the thigh.

PyrirorMmIs arifes internally from the infide
of the os facrum, and growing, in more than half
its progrefs, into a round tendon, is inferted into
the upper part of the finus, at the root of the great
trochanter. This affifts fomewhat in extending
the thigh, but more in turning it outward.

QuADRATUS FEMORIS arifes from the obtufe
procefs of the ifchium, and is inferted into the up-

per
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| per part of the linea afpera of the thigh bone, be-
tween the two trochanters. This draws the thigh
inward, and direcs the toes outward.

OBTURATOR INTERNUS Orf MASUPIALIS
arifes generally from a firong membrane, or liga-
ment, which fills up the hole of the os innomina-
tum, and from the circumambient bone; thence
pafling over a channel in the ifchium, betwixt its
two proceffes, it receives from them two other
portions, which are a fort of marfupium, and is
inferted into the finus of the great trochanter.
This turns the thigh outward.

OBTURATOR EXTERNUS arifes oppofite to the
former, from the outfide of the os innominatum,
and is inferted into the finus of the great trochan-
ter. This alfo turns the thigh utward. Thefe
four laft-mentioned mufcles a&ing with the ex-
tenfors, prevent their turning the toes inward, and
in ftepping forwards are continually a&ting to turn
the toes outwards; for though the toes are placed
perpendicular to the front of the body, in taking
a long ftep, thefe mufcles bring them perpendi-
cular to the fide of the body; and as thefe dire,
the fame extenfors will turn the thigh cither out-
‘ward or backward, with their full force, |

FAscravris, or MEMBRANOsUS, arifes from the
fore-part of the fpine of the ilium, and in about
five inches p‘mgrefs becomes a flat tendon, or faf-
cna, which is joined by a .confiderable detach-
'ment from the tendonvof the gluteus maximus,

and
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and from the linea afpera of the thigh bone, and
then covering in an efpecial manner the vaftus
externus, is inferted at the top of the tibia and fi-
bula, and then proceed to join the fafcia, which
covers the upper part of the mufcles fituate on the
outfide of the tibia, and from which a great part
of the fibres of thofe mufcles arifes. About the
middle of the leg it grows loofe, and is fo conti-
nued to the top of the foot, being conneéted there,
and at the lower part of the leg, to the ligaments
which tie down the tendons. This tendon, where
it covers the vaftus externus, receives additional
tran{verfe fibres, which run through the thigh,
but are moft confpicuous on the outfide. This
draws the thigh outward, and paffing over the
knee forwarder than its axis of motion, it will
help to extend that joint.

GraciLis arifes from the os pubis, clofe to the
penis, and is inferted into the tibia, four or five
fingers breadth below the knee. This draws the
thigh inward, and paffing over the knee, behind
its axis of motion, it will help to bend it.

SarTor1Us arifes from the fore-top of the
{fpine of the ilium, and thence defcending ob-
liquely to the infide of the tibia, is there inferted
four or five fingers breadth below the joint. This
at once helps to bend both the thigh and leg,
particularly the thigh, at very long levers; it di-
rectly helps to lift up the leg in walking up ftairs,
or laying the legs acrofs, like taylors.

SEMI=



OrFr Tur MUSCLES. 1173

SEMITENDINOSUS arifes from the obtufe procefs
of the ifchium, and growing a round tendon in
fomewhat more than half its progrefs, is inferted
near the former mufcles into the tibia: it helps to
extend the thigh and bend the tibia.

SEMIMEMBRANOSUs arifes by a flat tendon
like 2 membrane from the obtufe procefs of the
ifchium, and being continued tendinous betwixt
the bellies of the laft-mentioned and following
mufcles, and then growing flethy, becomes again
tendinous above the joint, and is inferted nearer the
joint than the former mufcle for the fame ufe.

THESE two make the internal hamftring, and
arifing and inferting {o near together, they might
have been one mufcle, but their fibres would have
been near twice as long, which would have given
a motion near twice as quick, but not o ftrong,
unlefs it had been inferted at a diftance from the
joint it moves proportionable to its length, which
could not well be; therefore they are made two
mufcles of a number of fibres nearly equal to what
one could have been, and are inferted at diftancesg
from the axis of motion of the knee, proportional
to the different lengths of their fibres in the direc<
tions of their axes.

Biceps TiB1.&E, the firft head arifes, in common
with the two preceding mufcles, from the obtufe
procefs of the ifchium ; the fecond from the lower
part of the linea afpera of the thigh bone. This
foon joins the former, and is inferted with it into

H the
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the upper part of the fibula to bend the leg, and
the fir{t head alfo extends the thigh. The tendon
of this mufcle makes the external hamftring, when
the knee is bent; and when we fit down, the bi-
ccpé will turn the leg and toes outward, and the
{femitendinofus and femimembranofus will turn
them inward.

PorriTEeus arifes from the outer apophyfis of
the os femoris, and thence running obliquely in-
ward, 1s inferted into the tibia immediately below
its head. This affifts the flexors, and draws the ti-
bia toward the outer apophyfis of the thigh bone.

RecTus TiB1& arifes with a tendon from the
upper part of the acetabulum of the os innomina-
tum, and by another tendon, which is a fort of
ligament to this, from a proceffus innominatus of
the ilium below its {pine forward, and is inferted,
together with the threefollowing muicles, into the
patella. It bends the thigh, and extends the tibia.

VAasTUs EXTERNUs arifes from the anterior
part of the great trochanter and upper part of the
“linea afpera of the thigh bone, and is inferted into
the upper and external part of the patella. It ex-
tends the tibia.

VAsTUS INTERNUS arifes from the inner and
lower part of the linea afpera, and is inferted into
the upper and inner part of the patella, to extend
the tibia; and the fibres of this mufcle being ob-
lique, it keeps the patella in its place: the other

mufcles lying in the direGtion of the os femoris,
10 which
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which makes an obtufe angle with the tibia, they
would alone be liable to draw the patella outward.
This contrivance is moft obvious in thofe whofe
knees bend moft inward.

CRUREUS arifes between the two laft, below the
rectus, from all the convex part of the os femoris,
and is inferted in like manner into the patella; the
patella being tied down by a ftrong ligament to the
tibia. ‘Thefe three laft mufcles extend the tibia
only, and might very properly be called extenfor
tibiz triceps.

GAasTEROCNEMIUS arifes by two fimall begin-
nings above the back part of the apophyfis of the
os femoris, which foon becoming large bellies
unite, and then become a flat tendon which joins
the following mufcles to be inferted into the os
calcis.  The two parts of this mufcle are by fome
writers diftinguithed into two mufcles. Its ufe is
to extend the tarfus and bend the knee.

PLANTARIS arifes under the outer beginning of
the laft-named mufcle, from the external apophyfis
of the os femoris, and foon becoming a {mall ten-
don, is fo continued betwixt the foregoing and
fubfequent mufcles, and is inferted with them. It
bends the knee, and extends the tarfus. Authors
derive the tendinous expanfion on the bottom of
the foot from the tendon of this mufcle; but feeing
the expanfion is much more than this tendon could

,make, and that this tendon can be traced no far-
ther than the os calcis, and that the expanfion is
H 2 as
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as large when the mufcle is wanting, which is not
feldom, I cannot be of that opinion.

GASTEROCNEMIUS INTERNUS arifes from the
upper part of the tibia, and one third of the fibu-
la, below the popliteus, and is inferted with the
two foregoing mufcles by a ftrong tendon into the
upper and back part of the os calcis. This mufcle
only extends the tarfus.

TiB1ALIs ANTICUS arifes from the upper and
exterior part of the tibia, and is inferted laterally
into the os cuneiforme majus of the tarfus, and by
a fmall portion of its tendon into the metacarpal
bone of the great toe. This bends and turns the
tarfus inward.

TiB1aLIs PosTicuUs arifes firft by a fmall be-
ginning from the upper part of the tibia between
that bone and the fibula, then pafling between
the bones through a perforation in the tranfverfe
ligament which connects thofe bones, it takes other
beginnings from the upper and middle part of the
tibia, and from the middle of the fibula, and the
ligament betwixt the tibia and fibula; then grow-
ing a round tendon, pafies under the inner ancle,
and is inferted into the lower part of the os navi-
culare, and into the os cuneiforme majus. This
extends and turns inward the tarfus.

PrroNEUs LoNGUSs arifes from the upper and
outer part of the fibula, and growing a tendon to-
ward the lower part of this bone, pafles under the
outer ancle, and the mufcles fituated on the bot-

tom
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tom of the foot, and is inferted into the beginning
of the metatarfal bone of the great toe, and the
os cuneiforme next that bone. This turns the
tarfus outward, and dire&s the force of the other
extenfors of the tar{us toward the ball of the great
toe.

PERONEUS BREVIs arifes upon the middle of
the fibula, under part of the former, and grow-
ing tendinous, paffes under the outer ancle, and
is inferted into the beginning of the upper part of
the os metatarfi of the little toe, and fometimes
beftows a fmall tendon on the little toe. Its ufe
1s to extend the tarfus, and turn it outward.

THESE two laft mufcles riding over the lower
end of the fibula, are often the caufe of a {prain
in the outer ancle, when they are vehemently ex-
erted to fave a fall.

EXTENSOR POLLICIS LoNGUS arifes from the
upper and middle part of the fibula and the liga-
mentum tranfverfale, and {oon becoming a ftrong
tendon, is inferted into the laft bone of the great
tce. This alfo bends the tarfus with a much
longer lever than it extends the toe.

EXTENSOR POLLICIS BREVIS arifes from the
fore-part of the os calcis, and is inferted into the
fame place with the former.

FLEXOR PorLICIS LoNGUS arifes from the
fibula, oppofite to the extenfor longus, and then
paffing under the inner ancle, is inferted into the
pnder fide of the laft bone of the great toe, This

15 extends
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extends the tarfus at a longer lever than it bends
the toe.

FLExOR BREVIS and ADDUCTOR POLLICIS are
the fame mufcle, arifing from the two lefler offa
cuneiformia and os cuboides and calcis. They are
inferted into the offa fefamoidea, which are tied
by a ligament to the firft bone of the great toe,
reckoning only two bones to the great toe. Thefe
mufcles bend the great toe.

AppucToR PoLLICIS arifes pretty largely
from the inner and back part of the os calcis, and
by a {mall beginning from the os naviculare ;
thence pafling forward contiguous to the os cu-
neiforme majus, pafles by the external fefamoid
bone of the great toe to its infertion into the firft
bone of the great toe, This mufcle is lefs an
abduc&or than a flexor pollicis pedis ; it alfo very
much helps to conftri¢t the foot lengthways.

TRANSVERSALIS PEDIS arifes from the lower
end of the metatarfal bone of the toe next the leaft,
and 1s inferted into the internal fefamoid bone.
This truly is an adductor of the great toe, and helps
to keep the conftrictor of the bottom of the foot.

EXTENSOR DIGITORUM PEDIS LONGUS arifes
acute from the upper part of the tibia, and from
the upper and middle part of the fibula and liga-
ment between thefe bones ; then dividing into five
tendons, four of them are inferted into the {fecond
bone of each lefler toe, and the fifth into the be-
ginning of the metatarfal bone of the leaft toe, and

fometimes
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fometimes by a fmall tendon alfo into the little toe,
This laft portion for the moft part is feparate ﬁ'mfl
its beginning, and may be accounted a diftin& mui-
cle. The four firft tendons only of this mufcle ex~
tend the toes, but all five bend the tarf{us, and that
with a longer lever than any of them bend a toe.

EXTENSOR DIGITORUM BREVIS arifes, toge-
ther with the extenfor pollicis brevis, from the os
calcis, and dividing into three {mall tendons is in-
ferted into the fecond joint of the three toes next
the great one. Thelong extenfors of the toes ferve
not only to extend them, but alfo to contribute to
the bending of the ancle, which motions are ufu-
ally performed together in progreffion; but the
fhort extenfors arifing below the ancle, extend the
toes only ; and when the long extenfors are em-
ployed for that ation only, the extenfors of the
tarfus muft aét at the fame time, to prevent the
bending of the ancle.  This is the reafon why the
toes have need, though their motions are lefs, of
more extenfors than the fingers.

FLEXOR BREVIS or PERFORATUS arifes from
the under and back part of the os calcis, thence
pafling toward the four lefler toes, divides into
four tendons, which are inferted into the beginning
of the fecond bone of each of the lefler toes. Thefe
tendons are divided to let through the tendons of
the following mufcles,

FLEXOR LONGUS or PERFORANS arifes from
the back part of the tibia, above the infertion of

H 4 the
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the popliteus, and part of the fibula; thence de-
{cending under the os calcis to the bottom of the
foot, there becomes tendinous, often crofles, and,
1n moft bodies, communicates with the flexor lon-
gus pollicis pedis; then it divides into four tendons,
which pafs through thofe of the flexor brevis, and
are inferted into the third bone of the four lefler
toes. This mufcle alfo extends the tarfus. 'The
{econd beginning of this mufcle arifes from the os
calcis, and joins the tendons where they divide.
- This portion only bends the toes ; and feeing the
flexor longus of the toes will, when it acts alone,
extend the tarfus as well as bend the toes, this
portion, like the fhort extenfors of the toes, {feems
purpofely contrived to bend the toes alone. |
LuMsRIcALEs arife from the tendons of the
perforans, and are inferted into the firft bone of
each of the lefler toes which they bend.
ABDUCTOR MINIMI DIGITI PEDIs arifes by
the perforatus from the os calcis, and being part
of it inferted into the metacarpal bone of the leaft
toe, it receives another beginning from tlie os cu-
boides, and is inferted into the firft bone of the leaft
toe, which it bends and pulls outward, and very
much helps to conftrict the bottom of the foot.
ABDUCTOR SECUNDUS MINIMI DIGITI arifes
under the former mufcle of the metatarfal bone,
and is inferted into the little toe.
INTERrROssED are feven mufcles which lie like
thofe of the hands, and arife like them from the
metatarfal
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metatar{al bones, and are inferted like them into
the laft joints of the four leffer toes ; and being in
their progrefs attached to the tendons, which ex-
tend the fecond joints of the toes, they will ex=-
tend both thefe joints. Thefe mufcles may be
fitly divided into external and internal; the inter-
nal alfo bend the firft joints, as do all the inter-
offei in the hand, but here the outer ones extend
the firft joints; and if we confider that the firft of
thefe mufcles is analogous to the abdu&or indicis
of the hand, and that the abdu@or minimi is alike
in both, we find that the mufcles to move the
fingers and lefler toes fideways are alike in num-
ber, though this motion of the toes is in a manner
loft from the ufe of fhoes. The mufcles that
bend or extend the laft joints of the toes will al-
fo move the fecond and firft, and thofe that move
the fecond will alfo move the firft, as they do in
the fingers,

i v
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T RO,

1 Mufculus frontalis.

2 Temporalis.

3 Orbicularis.

4 The parotid gland, with its duﬂ?, which

pafies through the buccinator.

5 Maftoideus. /)10 Aoy

6 Zygomaticus. .

7 Elevator labi fuperioris proprius.
8 Elevator labiorum communis.

g Depreflor labiorum communis.
10 Sphincter oris.
11 Depreflor labii inferioris proprius.
12 Buccinator.
13 Sterno-hyoidei.

14 Coraco-hyoideus.
15 Maftoideus.

16 Trapezius.
17 Pectoralis.

18 Deltoides.
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A B. XIV,

1 Mufculus deltoides.

2 Triceps extenfor cubiti.

3 Anconzus.

4 Extenfor carpi radialis primus.
5 Extenfor carpi radialis fecundus.
6 Extenfor carpi ulnaris.

7 Flexor carpi ulnaris.

8 Deltoides.

g Biceps fiexor cubiti.
10 Brachizus internus.
11 Triceps extenfor cubiti.
12 Supinator radii longus.

13 Extenfores carpi radiales.
14 Extenfor communis digitorum.
15 Extenfor carpi ulnaris
16 Flexor carpi ulnaris.

17 Anconzus,

18 Extenfor pollicis primus.

19 Extenfor pollicis fecundus.
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TA-B.o XVI,

1 Mufculus re©us femoris.

2 Vaftus externus.
3 Vaftus internus.
4 Sartorius.

5 Pectinzus.

6 The large head of the triceps.

7 Galtrocnemius.

8 Sol=zus.
9 Membranofus.

10 Reftus femoris.
11 Vaftus internus.
12 Vaftus externus.
13 Sartorius.

14 Pe&inzus.

15 Gaftrocnemius.
16 Sol=zus.

17 Tibialis anticus.

18 Extenfores digitorum,

T A B.
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TR BV,

1 Mufculus abductor pollicis.

2 Adductor pollicis,

3 Flexor brevis.

4 Quadratus feu palmaris brevis.

5 The ftrong ligament of the carpus that binds
down the tendons of the flexors of the fin-
gers.

6 Abductor minimi digiti.

7 A probe under the tendons of the perforatus.

8 A probe under the tendons of the perforans.

g Lumbricales.

10 Perforatus.

11 Flexor carpi radialis.

12 Flexor carpi ulnaris.

TA B.
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1 Tendo achilles.

2 That part of the aftragalus which articulates
with the tibia.

3 The tendon of the tibialis anticus.

4 The tendon of the extenfor pollicis+ pedis
longus.

g The tendons of the extenfor digitorum com-
munis,

6 Extenfor pollicis pedis brevis.

7 Extenfor digitorum brevis.

8 The union of the tendons of the extenfor lon-

gus and the extenfor brevis.
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CuH A1 P, .

Of the external parts, and common integuments.

HE vulgar names of the external parts

l of the human body being futhiciently

known for the defcription of any difeafe

or operation ; I fhall only defcribe thofe which

anatomifts have given for the better underftanding’
of the fub-contained parts.

Tuz hollow on the middle of the thorax, un-

der the breafts, is called fcrobiculis cordis: the

'middle of the abdomen, for about three fingers
I3 breadth
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breadth above and below the navel, is called regio
urnb:hcalls, the middle part above this, epiga-’
firium ; on each fide of the epigaftrium, under the
cartilages of the lower ribs, hypochondrium ; and
from below the regio umbilicalis, down to the offa
ilia and offa pubis, hypogaftrium.

CuTIicuLA, or SCARF-SKIN, is that thin infen-
fible membrane which is rzifed by blifters in living
bodies. It is extended over every part of the true
{kin, unlefs where the nails are. Itappears to me
ina mlcrc}fcnpe a very fine fmooth membrane, only
unequal where the reticulum mucofum adheres
to it. LEWENHOECK, and others, fay it appears
fcaly, and compute that a grain of fand of the”
hundredth part of an inch diameter, will cover
two hundred and 'ﬁfty of thefe {cales, and that™
each fcale has about five hundred pores ; fo that a
grain of fand will cover 125,000 pores thro’ which
we perfpire. Its ufe is to defend the true fkin that
it may not be expcfed to pain from whatever it
touches; and alfo to preferve it from wearing:
it is thickeft on thofe parts of the bottom of the
foot which fuftains the body, and in hands much
ufed to labour, being fo contrived as to grow the
thicker the more thofe parts are ufed. In {corbu-
tic diforders the cuticula will fometimes become
fcurfy and full of little ulcers, which are apt to
remain even when the caufe is taken away, but the
cuticle being taken off by a blifter, the new cuti-

cle will be found ; and though the cutis is affe@ted
and
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and full of little tumors, the difcharge of the
blifter will often cure them alfo.

BerweeN this and the true fkin is a {mall
quantity of {limy matter, which was {uppofed by
Marpricur and others, to be contained in proper
veflels, interwoven with one another, and there-
fore by‘ them named reticulum mucofum. It is
moit confiderable where the cuticula is thickeft,
and is black, white, or dufky, fuch as is the com=
plexion ; the colour of this and the cuticula being
the only difference between Europeans and Afri-
cans or Indians, the fibres of the true fkin being
white in all men; but the florid colour of the
cheeks is owing to the blood in the minute veffels
of the fkin, as thatin the lips to the veflels in the
mufcular fleth; for the cuticula being made of
excrementitious matter, has no blood veflels.

Curis, or TRUE SKIN, is a very compatt,
ftrong, and fenfible membrane, extended over all
the other parts of the body, having nerves termi-
nating fo plentifully in all its fuperficies, for the
fenfe of touching, that the fineft pointed inftru-
ment can prick no where without touching fome
of them. Thefe nerves are faid by MALPIGHI
and others, who have examined them carefully, to
terminate in {mall pyramidal papille ; neverthelefs,
it feems, that a plain faperficies of the fkin is much
fitter and more agreeable to what we experience of

 this fenfation ; for a plain fuperficies expofing all
the nerves alike, I think, would give a more equal
| 14 {fenfation,
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fenfation, while nerves ending in a pyramidal pa-
pilla would be exceeding fenfible at the vertex of
that papilla; and thofe at the fides and round the
bafe, which would be far the greateft part, would
be the leaft ufeful. Immediately under the fkin
upon the thin bone, I have twice feen little tumors,
lefs than a pea, round and exceeding hard, and fo
painful that both cafes were judged to be cancerous;
they were cured by extirpating the tumor: but
what was more extraordinary, was a tumor of this
kind, under the fkin of the buttock, {fmall as a
pin’s head, yet fo painful that the leaft touch
was infupportable, and the fkin for half an inch
round was emaciated ; this too I extirpated, with
fo much of the fkin as was emaciated, and fome
fat. The patient, who before the operation could
not endure to fet his leg to the ground, nor turn
in his bed without exquifite pain, grew immedi-
ately ealy, walked to his bed without any com-
plaint, and was foon cured.

GLANDULZE MILIAREs are {mall bodies like
millet feeds, feated immediately under the {kin in
the axillas; and are faid to have been found under
all other parts of the fkin, where they have been
looked for with microfcopes. Thefe glands are
{uppofed to feparate {weat; which fluid was thought
to be only the materia perfpirabilis flowing in a
greater quantity, and condenfed, till SANCTORIUS
affured us that it is not fo, and that more of the

materia per{pirabilis is feparated in equal times than
of
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of {weat; of the former, he fays, ufually fifty-two
ounces a day in Italy, where his experiments were
made, and of the latter not near fo much in the
moft profufe fweats; which feems to favour the
opinion of the exiftence of thefe glands : but who-
ever reads Mr. HavrLes’s experiments will find,
that what SancTorius accounted for by an
imaginary infenfible perfpiration, different from
that which in the greateft degree produces {weat,
is really made by the lungs in refpiration, and is
ten times more than all the ordinary perfpiration
through the cutis, and {feems to be but the fame
kind of fluid difcharged both ways; for whenever
it is interrupted through the fkin in cold weather,
then the lungs are overcharged, which occafions
coughing to get rid of it, which in a greater
degree is an afthma. Hence too it is that thofe
who perfpire moft in the {fummer are moft fub-
jeét to afthmatic diforders in the winter ; and moft
of all fo, when the air they breathe is fulleft of
vapour, and therefore leaft capable of conveying
this matter from the lungs., 'That this kind of
perfpiration is very great, is {ufficiently fhewn by
breathing upon glafs, or any thing that is fmooth
and cold.

MEMBRANA ADIPosA is all that membrane
immediately under the fkin, which contains the
fat in cells ; it is thickeft on the abdomen and but-
tocks, and thinneft near the extremities ; and
‘where the mufcles adhere to the fkin, and on the

penis,
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penis, little or none. It contributes to keep the
inner parts warm, and by filling the interftices of
the mufcles, renders the furface of the body {mooth
and beautiful, and may ferve to lubricate their fur-
faces. Whether the decreafe of fat, which often
follows labour or ficknefs, proceeds from its being
re-afflumed into the blood veflels, or whether it is
conftantly perfpiring through the fkin, and the
leflening of its quantity is from the want of a fup-
ply equal to its confumption, is with me a matter
of doubt, though the former opinion, I know, ge-
nerally prevails, The cells of this membrane com-
municate throughout the whole body fo much,
that from any one part the whole may be filled
with air. I have feen two cafes where the wind-
pipe being cut, and the external wounds being
clofely ftitched by injudicious furgeons, the air
that efcaped at the wound of the wind-pipe get-
ting into the cells of the membrana adipofa, blew
up. the upper part of the body like a bladder.
The like accident I have feen from a broken rib,
where, I {uppofe, the end of the rib had pricked
the lungs; all thefe perfons died. In thefe cells
the water is contained in an anafarca, which from
its wmght firft fills the depending parts, as thé
air in the former cafes did the upper parts; and
When thefe {:t:_lls are very full, the water frequently
paffes from them into the abdomen, and after
tapping, though the limbs were ever fo full,
they will almoﬁ empty themfelves in one night’s
tune.
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time. This membrane is the ufual feat of im-
poftumations and boils, 1n both which nature,
uninterrupted, always corrodes a hole in the fkin;
from whence we may learn, that the beft way of
opening any impoftumation is by a hole, and that
too as near the time of its breaking naturally as
may be, that nature may make the utmoft ad-
vantage of the difcharge. There is fometimes a
large kind of boil or carbuncle in this membrane,
which firlt makes a large flough and a number of
{mall holes through the fkin, which in time mor=
tifies and cafts off, but the longer the flough is
fuffered to remain, the more it difcharges, and the
more advantage to the patient; at the latter end of
which cafe the matter has a bloody tincture, and a
bilious fmell, exactly like what comes from ulcers
in the liver; and both thefe cafes are attended .
with fweet urine, as in a diabetes.

MamMmzzE, the BREAsTS, feem to be of the
fame ftructure in both fexes, but largeft in women.
Each breaft is a conglomerate gland to {eparate
milk, with its excretory ducts ; which are capable
of very great diftention, tending toward the nipple,
which as they approach, they unite, and make but
a few dults at their exit. There are to be met
with- in authors inftances attefted of men giving
fuck, when they have been excited by a vehement
defire of doing it: and it is a common obfervation, -
that milk will flow out of the breafls of new-born -
children, both male and female.

2 THE
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TuEe breafts and uterus in women, the tongue,
mouth, and penis in men, and the eyes in chil-
dren, are the parts moft fubje& to cancers; yet
there is no part where this difeafe has not fome-
times fixed. Itisa matter of difpute among fome
furgeons, whether cancerous tumors fhould ever be
extirpated or not, though it is certain none of thefe
ever were cured without, and being extirpated,
there have been many. The objection againft ex-
tirpation is this, that the operation often provokes
the part, which otherwife might lie quiet: but I
do not think this is true ; in defperate cafes, where
we cannot extirpate, we find the beft remedy is
plentiful bleeding (which alfo 1s nature’s laft refort)
gentle conftant evacuations by ftool, and a vegeta-.
ble diet ; and though phyfic never cures while the
tumor remains, yet after extirpation it is highly
ufeful, and even the worft conftitutions have fome-
times been brought to their primitive ftate. An
eminent furgeon in the city, having a patient with
a cancerated breaft, extremely large, and fo much
ulcerated that the ftench of it was infupportable ;
fhe infifted upon the extirpation, againft all advice,
with no other hopes but to be delivered from the
offenfive finell. Some time after the operation the
wound looking extremely fordid, he fprinkled it
all over with red mercury precipitate, which put
the patient into a high falivation, upon which the
breaft grew clean and healed, the patient recover-
ad, and, contrary to all expettation, lived many

years
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years in good health. From this accident I learng
the ufefulnefs of falivating, after extirpating can-
cerous tumors, though nothing is more hurtful be-
fore. In the extirpation of a breaft, and all other
tumors, as much fkin as is poffible thould be faved ;
for the lofs of a great deal of fkin is fuflicient to
make an incurable ulcer in the moft healthful

body, and much more in {o bad a conftitution.

CoHsA Pl

Of the membranes in general.

VERY diftin& part of the body is covered,

and every cavity is lined with a fingle mem-

brane, whofe thicknefs and ftrength is as the bulk

of the part it belongs to, and as the friction to
which it is naturally expofed.

Tuose membranes that contain diftinét parts,
keep the parts they contain together, and render
their furfaces fmooth, and lefs {ubject to be lace-
rated by the ations of the body ; and thofe which
line cavities ferve to render the cavities fmooth,
and fit for the parts they contain to move againft.

Tue membranes of 21l the cavities that contain
folid parts, are {tudded with glands, or are provided
with veflels which feparate a mucus, to make the
parts contained move glibly againft one another,
and not grow together ; and thofe cavities which
“are expofed to the air, as the nofe, ears, mouth,

and
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and trachea arteria, have their membranes befet
with glands which feparate matter to defend them
from the outer air. Thofe membranes that have
proper names, and deferve a particular defeription,
will be treated of in their proper places.

B o W s ¢
Of the falivary glands.

AROTIS, or MAXILLARIS SUPERIOR, is the

largeft of the falivary glands; it is fituate be-
hind the lower jaw, under the ear; its excretory
du& paffes over the upper part of the mafleter
mufcle, and enters the mouth through the buceci-
nator. This gland has its faliva promoted by the
motions of the lower jaw. Its duct pafies over the
tendinous part of the maffeter muicle, that it may
not be comprefied by that mufcle, which would
obftru& the faliva in it, though it is frequently faid
that it pafles over that mufcle that i1t may be com-
prefled by it, to promote the faliva. In fheep,
horfes, &c. whofe jaws are long, this mufcle 1§ in-
ferted far from the center of motion, that the end
of the jaw may be moved with {ufficient ftrength,
and that diftant infertion requiring a greater length
of mufcle, that its motion may be quick enough,
no part of this mufcle could be allowed to be ten-

dinous ; therefore, it feems, to avoid the inconve-
nience
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nience of compreflion from the mufcle, the duc in
thofe animals goes quite round the lower end of it.
When this duct is divided by an external wound,
the faliva will flow out on the cheek, unlefs a con-
venient perforation be made into the mouth, and
then the external wound may be healed. I have
{een patients with this gland ulcerated, from which
there was a conftant effufion of faliva, till the
greateft part of the gland was confumed with red
mercury precipitate ; and then they healed with
little trouble. HirpANus mentions the fame cafe,
which for two years had been under the care of a
furgeon without fuccefs ; and was at laft cured by
the application of an a&ual cautery.

MAXILLARIS INFERIOR is fituate between the
lower jaw and thé tendon of the digaftric mufcle.
Its duct paffes under the mufculus mylohyoideus,
and enters the mouth under the tongue, near the
dentes inciforii. T was at the opening of a woman
who was fuffocated by a tumor which begun in
this gland, and extended itfelf from the {ternum
to the parotid gland on one fide in fix weeks time,
and in nine weeks killed her; it was a true {chirrus,
and weighed twenty-fix ounces. In a man which
I diffeéed, I found a quantity of pus near this
gland, and a bundle of matter not unlike hair, as
large as a hen’s egg.

SUBLINGUALIS is a {mall gland fituated under
the tongue, between the jaw and the ceratogloflus
mufcle. Inacalf I found feveral duts. of this

" gland
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gland filled by an injection into the du@ of the
fubmaxillary gland; but MorGaan1 and others
fthew, that the ducs of this gland enter the meuth
direitly from the gland in feveral places near the
grinding teeth.

Tonsirra is aglobular gland, about the bignefs
of a hazel nut, fituate upon the pterygoideus in-
ternus mufcle, between the root of the tongue and
the uvula. It has no du& continued from it, but
empties all its fmall duéts into a finus of its own,
which finus, when the gland is inflamed, may ea-
fily be miftaken for an ulcer. This gland, with its
fellow, direct the mafticated alimentinto the pha-
rynx, and alfo ferve for the uvula to fhut down
upon when we breathe through the nofe. They
are comprefled by the tongue and the aliment, when
the former raifes the latter over its root, and there-
by opportunely emit their faliva to lubricate the
food for its eafier defcent through the pharynx. A
{chirrous tumour of either of thefe glands is a com-
mon difeafe, and it admits of no remedy but ex-
tirpation. ‘The beft way of extirpating them, is,
I think, by ligature : if the gland is fmall at its
bafis, the ligature may be tied round it, which I
have often performed by fixing the ligature to the
end of a probe bent, and fo drew it round the
gland, and tied it; and in a few days the glands |
dropped off ; but meeting with other cafes of this |
kind, where the bafis of the gland was too large to

tie, I contrived an inftrument like a crooked ncedle |
fet |
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fet in a handle, with an eye near the point; I
thruft this inftrument, with aligature into it thro’
the bottom of the gland, and then taking hold
of the ligature with a hook, I drew back the in-
ftrument ; then drawing the double ligature for-
wards, I divided it, and tied one part above and
the other below, in the fame manner that I did to
extirpate part of the omentum in the cure of an
hernia, and this {ucceeded as well as the former :
See the plate at the latter end of this book.
PRrEssurE upon the furface of a gland very
much promoting the fecretion that is made in it,
thefe glands are fo feated as to be preffed by the
lower jaw, and its mufcles, which will be chiefly
at the time when the fluid is wanted; and the
force with which the jaw muft be moved, being
as the drynefs and hardnefs of the food mafticated,
the fecretion of the glands depending very much
upon that force, it will alfo be in proportion to the
drynefsand hardnefs of that food : which is neceffa ry;
for, all food being to be reduced to a pulp, by be-
ing broke and mixed with faliva, before it can be
{wallowed fit for digeftion, the drier and harder
foods needing more of this matter, will from this
mechanifm be fupplied with more than moifter
foods in about that proportion in which they are
drier and harder; and the drier foods needing more
faliva than moifter, is the reafon why we can eat
lefs and digeft lefs of thefe than thofe. What
' quantity of faliva thefe glands can feparate from

K the
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the blood, 1n a given time, will be hard to deter-

mine, but in eating of dry bread it cannot be lefs

than the weight of the bread ; and many men,

in a little time, can eat more dry bread than twice
the fize of all thefe glands ; and {ome, that are not
ufed to fmoaking, can {pit half a pint in the {moak-

ing one pipe of tobacco; and {ome men in a fali-

vation, have fpit, for days or weeks together, a
gallon in four and twenty hours ; and yet, I be--
lieve, all thefe glands put together, do not weigh

more than four ounces.

Tue membrane which lines the mouth and pa-
late, and covers the tongue, is every where befet
with {mall glands, to afford faliva in all parts of
the mouth to keep it moift ; for thofe more remote
are chiefly concerned in time of maftication. Thefe
{mall glands have names given them according to
their refpective fituations, as buccales, labiales,
linguales, fauciales, palatin®, gingivarum, and
uvulares.

A Granbp is chiefly compofed of a convolution
of one or more arteries of a confiderable length,
from whofe fides arife a vaft number of excretory
dudts, as the lacteals arife from the guts, to receive
in each gland their proper juices, as the lateals do
the chyle; and though the larger fecretionsare made
by vifible glands, yet unconvolved arteries may alfo
have excretory ducts for the fame purpofe. And
this way, I imagine, fecretions are made from all

the membranes that line cavities, and fome others.
There
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There alfo arife from thefe arteries lymphatic vef-
fels, whofe ufe feems to be to take off the thinneft
part of the blood, where a thick fluid is to be f;-
creted, feeing they are found in greateft plenty 1n
fuch glands as feparate the thickeft fluids, as in
the tefticles and liver ; and it is obfervable that
where the thickeft {fecretions are made, the velocity
of the blood is the leaft, as if 1t was contrived to
give thofe feemingly more tenacious parts more
time to feparate from the blood. The arteries that
compole different glands are convolved in different
manners; but whether or no their different fecre-
tions depend at all upon that, I doubt will be dif-
ficult to difcover. The excretory duéts arife from
the arteries, and unite in their progrefs, as the roots
of trees do from the earth; and as different trees,
plants, fruits, and even different minerals, in their
growing, often derive their diftiné, proper, nu-
tritious juices from the fame kind of earth ; fo the
excretory dudls, in different glands, feparate from
the fame mafs of blood their different juices: but
what thefe different fecretions depend upon, whe-
ther the ftruéture of the parts, or different attrac=-
tions, or what elfe, we haveno certatnty about, tho’
this fubject has employed feveral ingenious writers.
For my own part, from the great fimplicity and
uniformity ufually feen in nature’s works, I am
moit inclined to think different fecretions arife
from different attractions, feeing that in plants and
' minerals there feems to be no other way.

K2 CHAP.
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CalicALP. - IV,

Of the peritoneum, omentum, duflus alimentalis,
and méfentery.

ERITONAUM is a membrane which

lines the whole cavity of the abdomen. It
contains the liver, {fpleen, omentum, ftomach, guts,
and mefentery, with all their veflels and glands;
the upper part of it is no other than the proper
membrane of the diaphragm, for there is no more
reafon to call that, part of the peritonzum, than
there is for calling the membrane on the other fide
of the diaphragm, part of the pleura or mediafti-
num. The fore-part next the mufcles of the ab-
domen, and their tendons, may be divided into two
lamine, yet, I think, anatomifts in defcribing the
duplicature or lamina of the peritonzum have not
always meant this divifion, but have taken the ten-
dons of the tranfverfe mufcles for the outer lamina,
and confidered the other as one membrane, {eeing
that it is between thefe tendons and the peritonzum
that the water is found in that kind of dropfy which
is called the dropfy in the duplicature of the peri-
tonzum. Upon the loins the inner furface only is
{inooth, and the outer part a fort of loofe mem-
brana adipofa, in which are contained the aorta,
vena cava, vafa fpermatica, and pancreas, with
other parts of lefs note. The middle of the per1-

tonzum upon the loins is joined to the mefentery
in
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in fuch a manner, as makes fome account it a pro-
" duction of the peritonzum, and fome part of the
external membrane of the duodenum, becoming
~ one membrane with the inner or fmooth lamina of
the peritonzum, and part of the re&tum is covered
in the {fame manner ; but the kidneys and bladder
of urine are contained in a diftin& duplicature of
this membrane. The dropfy of the peritonzum
may be diftinguithed by being leaft prominent
about the navel, for there the tendons and the
peritoneum will not feparate ; and the water, in
thofe that I have diffe@ted, had made the parts
where it was contained as foul as any ulcer ;
therefore none of them, I prefume, could have
been cured by operation.

For the umbilical veffels, fee chap. Of the fe-
tus. For the proceffus vaginalis, chap. Of the
parts of generation in men.

OMENTUM, or cawtL, is a fine membrane,
larded with fat, fomewhat like net-work : It is
fituated on the furface of the {mall guts, and re-
{embles an apron tucked up; its outer. or upper
part, named ala fuperior, is connected to the bot-
tom of the ftomach, the {pleen, and part of the in-
teftinum duodenum ; and thence defcending a lit-
tle lower than the navel, is refle@ed and tied to the
inteftinum colon, the {pleen, and part of the duo-
denum ; this laft part is called ala inferior ; and the
afpa-::e between the alx is named burfa. This ca-

vity is very diftin& in moft brutes, but feldom fo in
K3 men,
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men. Sometimes both ale are tied to the liver,
and, in difeafed bodies, to the peritonzum. Itsufe
15 to lubricate the guts, that they may the better
perform the periftaltic motion. MALPIGHI de-
{cribes adipofe dudts in thismembrane, to carry the
fat from the cells into the vena porte, and thinks
it a neceffary ingredient in the bile. In dropfies of
the abdomen, and in perfons who from any other
caufe have died tabid, it is generally rotten and de-
cayed ; and {fometimes the guts in thefe cafes adhere
to one another ; but whether thefe adhefions pro-
ceed from the omentum’s ceafing to perﬂ}rni its
office, or from the periftaltic motion of the guts
being long difcontinued through abftinence, or
both, I cannot determine.

DucTus ALIMENTALIS, is the cefophagus,
ftomach, and guts, viz. duodenum, jejunum,
‘ileum, colon, cecum or appendicula vermiformis,
and reGtum.

OxrsorHAGUS, or gullet, is the beginning of the
alimentary dut ; its upper part is wide and open,
fpread Lehind the tongue to receive the mafticated
aliment; it begins from the balfis of the {cull, near
the proceflus pterygoides of the {phenoidal bone,
then defcending becomes round, and is called va-
ginalis gule ; it runs from the tongue clofe to the
fpinc, under the left {ubclavian blood vefiels, into
and thro’ the thorax on the left fide, then piercing
the diaphragm, it immediately enters the ftomach.
It is compofed of a thin outer coat, which is no

more
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more than a proper membrane to the middle or
mufcular coat. The middle coat is compofed of
longitudinal and circular mufcular fibres, but chiefly
circular, abundantly thicker than the fame coat
in the guts; becaufe this has no foreign power to
affift it, as the guts have, and becaufe it is necef-
fary the food fhould make a fhorter ftay here than
there. The inner coat is a pretty fmooth mem-
brane, befet with many glands, which fecrete a
mucilaginous matter, to defend this membrane,

and render the defcent of the aliment eafy.
VenTRricuLvus, the ftomach, 1s fituated under
the left fide of the diaphragm, its left fide touch-
ing the {pleen, and its right is covered by the thin
edge of the liver; its figure nearly refembles the
pouch of a bag-pipe, its left end being moft capa-
cious, the upper fide concave, and the lower con-
vex : it has two orifices, both on its upper part;
the left, through which the aliment pafies into the
ftomach, is named cardia; and the right, through
which it is conveyed out of the ftomach into the
duodenum, is named pylorus; where there is a
circular valve which hinders a return of aliment
out of the gut, but does not at all times hinder

the gall from flowing into the ftomach.

THE coats of the ftomach are three; the ex-
ternal membranous, the middle mufcular, whofe
fibres are chiefly longitudinal and circular, the in-
ner membranous, and befet with glands, which
\feparate a mucus, This laft coat is again divided
K 4 by
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by anatomiils into a fourth, which they call villofa.
As the mufcular coat of the ftomach contracts, the
1nner coat falls into folds, which increafe as the fto-
mach leflens, and confequently retard the aliment

moft when the flomach is neareft being empty.
THe manner in which digeftion is performed
has been matter of great controver{y. The ancients
generally fuppofed the food concocted by a fermen-
tation in the ftomach ; but the moderns more ge-
nerally attribute it to the mufcular force of the fto-
mach ; which Dr. PrTrcairne has computed to
be equal to a hundred and feventeen thoufand and
eighty-eight pounds weight ; to which being added
the abfolute force of the diaphragm and abdominal
mufcles (but for what reafon I am at-a lofs to con-
ceive, when fo fmall a part of that force can be ex-
erted this way) the fum then will be more than
twice as much ; a force indeed equal to the end for
which he affigns it. Now this force of the mufcu-
lar coat of the ftomach is ncar forty times greater
than what Borerr1i has affigned to the heart,
which is much ftronger; and Dr. Ke1r has under-
taken to prove, that the force which the heart exerts
is not thrice as many ounces as BorRELLI computes
it to be thoufand pounds weight. Yet this is as
certain, as that action and reaction are the fame ;
that the abdominal mufcles and the diaphragm
comprefs the ftomach with no greater force than
they do the liver and all other parts contained in the
abdomen ; and that the feetus in utero, and all the
vifcera
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vifcera in the abdomen, receive much more of this
force, during the time of geftation; and yet nei-
‘ther the feetus, nor any other contained part, is di-
1'gf:f’ced by that force; and for the force with which
the ftomach itfelf acts, it will be juft the fame with
the reaction of the food upon it, and therefore
fhould be as much more liable to be digefted by
this and the other force, than the food, as it oftener
feels thefe forces than that (only that living bodies
are not fo liable to digeltion as dead ones) : befides,
it may be demonftrated, that the force with which
the ftomach compreiles any part of its contents, is
not greater than whatis given to equal parts of the
contents in the {mall guts; for if the moment of a
muficle is as its weight, and if the mufcular coat of
the ftomach does not bear a greater proportion to
the mufcular coat of a fmall gut, than their diame-
ters bear; af{eCtion of the ftomach having fo many
more equal parts to prefs than a like fection of a
gut, it will require juft {o much more force to give
cach part the fame preflure. Dr. Draxk has fup-
pofed, that digeftion is performed in the ftomach,
as in PAriN’s Digefter; in which hypothefis are
contained all the abfurdities of that of PiTc A7 RNE,
with this addition, that the ftomach muft be as ir-
refiftible to diftention at that time, as his iron pot,
and the orifices as forcibly fecured ; but then in-
deed it thews how bits of bones, which dogs {wal-
low, may be retained in the ftomach without teat-
\ ing 1t; which difficulty, in my opinion, Dr. Pi7-
CAIRNE
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cAIRNE has not {ufficiently accounted for, though
it is none of the leaft in his hypothefis. In gra-
nivorous birds, where digeftion is made by mufcu-
lar force, their fecond ftomach is plainly contrived
for comminuting or digefting their food that way ;
for befides that it is one of the ftrongeft mufcles in
their bodies, its infide is defended with a hard and
ftrong membrane that it may not be torn; and
thefe birds always eat with their grain the rougheft
and hardeft little flones they can find, which are
neceflary for grinding their food, notwithftanding
it 1s firft foaked in another ftomach, and is alfo
food of very eafy digeftion. In ferpents, fome birds,
and feveral kinds of fith, which {wallow whole
animals, and retain them long in their ftomachs,
digeftion feems to be performed by a menftruum ;
for we frequently find in their ftomachs animals {o
totally digefted, before their form is deftroyed, that
their very bones are made foft. In horfes and oxen,
digeftion is but little more than extracting a tinc-
ture ; for in their excrements, when voided, we fee
the textureof their food is not totally deftroyed, tho’
grafs, in particular, feems to be as eafily divided
as any food whatever, and the corn they eat is often
voided entire : and in the excrements of men,
are often feen the fkins of fruits undigefted, and
{mall fruits, fuch as currants, unbroke, and worms
alfo continue unhurt, both in the ftomach and guts.
Therefore, by comparing our ftomachs with thofe
here mentioned, it appears to me, that our digeftion

5 15
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is performed by a menftruum, which is chiefly
faliva, gently aflifted by the action of the ftomach,
and the abdominal mufcles, and by that principle
of corruption which is in all dead bodies. For di-
geftion is no other than corruption or putrefaction
of our food ; therefore meats preferved from cor-
ruption by falt or fpirits, are hard of digeftion and
unwholefome. Neverthelefs, when this digefting
menftruum of the ftomach is too crude, the fame
falts or {pirits, moderately ufed, become a remedy ;
and though meat long falted is {fo very unwhole-
fome, it feems not to be from the falt it{elf, but
the meat made undigeftible by being long falted ;
for thofe who eat the greateft quantity of falt at
their meals are not fubjected thereby to the fame
diftempers. And this digefting menftruum, when
the ftomach is empty, exciting that uneafinefs
which we call hunger, our appetites and our di-
geftion are thereby neceflarily fuited both as to
time and quantity.

DuopenuM is the firlt of the three fmall guts;
it begins from the pylorus of the ftomach, and is
thence refleCted downward ; it firft paffes by the
gall bladder, and then under the following gut and
mefentery, and coming in fight again in the left
hypochondrium, it there commences jejunum,
which is the fecond of the fmall guts; but the
place where this ends and the other begins is not
Pr&cifcly determined.

JEjuNUM
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Jejunum is {o called from its being found,
for the moft part, empty; it is fitnated in the regio
umbilicalis, and makes fomewhat more than a
third part of the fmall guts. It is diftinguifhed
from the following gut by its coats, which are a
fmall matter thinner, and lefs pale.

" JLEuM 1s the continuation of the former, fitu-
ated in the hypogaftrium, and very often fome
part of it in the pelvis of the abdomen, upon the
bladder of urine, efpecially in women ; it enters
the colon on the right fide, near the upper edge
of the os ilium. This great length of the {mall
guts is evidently for the convenience of a greater
number of lacteals, that the chyle which miffes
their orifices in one place may not efcape them in
another; but thofe animals which {wallow their
food whole, and have it a long time in their fto-
mach and guts, have fhorter guts and fewer lacteals.

Covon is the firft of the great guts; it begins
at the upper edge of the right os ilium ; thence
afcending pafles under fome part of the liver, and
the bottom of the ftomach, from the right hypo-
chondrium to the left, and thence defcends to the
pelvis of the abdomen. 7

Ca&cuM, Or APPENDICULA VERMIFORMIS, IS
fituated on the beginning of the colon: it is lefs
than an earth-worm, with a {mall orifice opening
into the colon: this gut has feldom any thing
in it. In men it is called one of the large guts,
though it is the fmalleft by far; but the miftake

7 arifes
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arifes from copying the antients, whofe defcriptions
of all the parts contained in the abdomen, feem to
be taken from dogs; for in them, and in many other
animals, it is very large : and fome fith have them
in great numbers, but very {mall ; I have counted
in a mackarel above one hundred and fifty.
RectuM is the continuation of the colon thro’
the pelvis to the anus. The lower end of this gut
is the feat of the true fiftula in ano, which ufually
runs betwixt the mufcular coat and the inner coat:
it is cured by opening it the whole length into
the cavity of the gut; it is yet better, if it can be
done, to extirpate all that is fiftulous and {chirrous,
for that is a fure way to make one operation perfect
the cure. The other kind of fiftula, improperly fo
called, is an abfcefs running round the outfide of
the {phincter, in the fhape of a horfe-thoe, being a
circle all but where this mufcle unites with thofe
of the penis : this is beft cured by opening and re-
moving part of the outer tkin. The firft of thefe
cafes happens oftenett in full habits, proceeding fre-
quently from the piles; the laft is generally a criti-
cal difcharge, and one of nature’s laft efforts in con-
fumptive and {corbutic habits of body. The inver~
fion and fliding down of this gut is called prolapfus
ani, a difeafe common in children, efpecially thofe
who are afflicted with tHe flone, and of not much
confequence; in men it is more rare and more
dangerous, being generally attended with a flux of
shumours. This cafe I have cured by taking away a

.piz‘:-:t:
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piece of the prolapfed gut with a cauttic, length-
ways of the gut; the wound difcharged the flux of
humours, upon which the gut was eafily reduced,
and cicatrifing in that ftate it never more fell down.

I HAVE feen a cafe, where a bold unthinking
furgeon having cut off the prolapfed part, the ci-
catrix was {o hard and contracted that the patient
could never after go to ftool without a clyfter, and
then not without great mifery.

OrTENTIMES the piles occafion large tumours
at the lower end of this gut; thefe are always
beft extirpated by ligature; for if they are cut,
they will fometimes bleed exceflively, and it is
no ealy matter to apply any thing to ftop a flux of
blood in that part.

Tue guts have the fame coats with the flomach;
the fibres of their middle or mufcular coat are cir-
cular, or fpiral, and longitudinal ; of the latter, but
very few. The antagonifts to thefe mufcular fibres
of the ftomach and guts, are their contents prefled
from one place to another, and the mufcles of the
abdomen, for thefe prefling upon them alter their
form into one lefs capacious; which neceflarily
extends their circular fibres.  The great guts have
three membranes, or ligaments, on the outfide, run-
ning their whole length, and {fupporting the facculi,
into which thofe guts are divided. The lefler guts
have, atvery fmall diftances, femilunar valves placed
oppofite to the interftices of each other, to prevent
the aliment from paffing too f{peedily through the

guts;
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guts ; and the better to anfwer that end, they are
larger and more numerous near the ftomach, where
the food is thinner, than they are towards the colon,
where the food is continually made thicker in its
progrefs, by a difcharge of part of the chyle. This
contrivance, {o neceflary to men, becaufe of their
erect pofture, when they are obliged, by ficknefs
or accident, to lie along, becomes a great inconve-
nience, and calls for the help of clyfters and purges.
But brutes have not thefe valves, becaufe they are
not convenient in an horizontal pofture. At the
entrance of the ileum into the colon, are two very
large valves, which effectually hinder the regrefs of
the feeces into the ileum. But clyfters have been
frequently known to pafs them, and be vomited
up; tho’ the excrement that is fometimes vomited
up, I am inclined to think, is fuch as had not paf-
fed into the great guts. The other valves in the
colon are placed oppofite, but not in the fime
plane, to each other, and make, with their ante-
rior edges, an equilateral triangle ; but as the gut
approaches the anus, they become lefs remarka-
ble, and fewer in number.

Arr the guts have in their inner membrane an
almoft infinite number of very {mall glands : thefe
glands will, efpecially fome of them in the large
guts, appear to the naked eye when they are dif-
cafed : they are called glandulz pyeriana.

THE length of the guts to that of the body is

»as five to one in a middle-fized man : in taller men

the



160 MESENTERY.

the proportion is uwfually lefs, and in fhort men
greater.

MEesENTERY Is 2 membrane beginning loofely
upon the loins, and is thence produced to all the
guts: it preferves the jejunum and ileum from
twilting in their periftaltic or vermicular motion,
and confines the reft to their places. It fuftains all
the vefiels going to and from the guts, viz. arteries,
veins, lymphadudls, laCteals, and nerves, and alfo
contains many glands, called, from their fituation,
mefenterice. The beginning of this membrane
from the loins, is about three or four inches broad,
but next the guts of the fame length with the fide of
the guts they adhere to, which is in the fmall guts,
about a fourth part fthorter than the other fide ; but
when this membrane is feparated from the fmall
guts, it fhrinks, and meafures about two thirds lefs.

I oreNED a boy, about twelve years old, that
died of the iliac paffion, vulgarly called the twift-
ing of the guts; the guts, ftomach, duodenum,
and jejunum were diftended, with vapour and air,
to near ten times their natural capacity, which fo
comprefled theintettinum ileum, that nothing could
pafs through it. The relations of this boy could
give no other account of the caufe of this difeale,
than that of his having eaten a large quantity of
raw young carrots. ‘This cafe happens very fre-
quently to lambs that have been houfed, and turned
out early in the fpring to grafs, when the grafs 1s
very rank and fucculent; and alfo to horfes, oxen,

and
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and theep, when they happen to feed, by any acci-

dent, upon young beans or peas, or rich clover
grafs, which are very apt to ferment in their fto-
machs. In thefe animals this cafe is commonly
cured by running a Knife into their guts ; fome in-
ftances of which I have feen, and have heard a
great many reported ; but this cafe happening very
rarely to men, I believe that practice has never yat
been ufed ; though the inftrument which is ufed
for tapping in a dropfy of the abdomen, might do
it with great eafe and fafety. Some anatomifls,
who have confidered the impoflibility of a twift-
ing of the guts, which is the vulgar name of this
difeafe, have imagined that it proceeds from one
gut being involved in another. Theft involutions
are found frequently in bodies that die a natural
death, and without any inflammation, or any
other fymptom of pain.

CoEitAspr ey
Of the liver, gall-bladder, pancreas, and fpleen.

HE liver is the largeft gland in the body;
of a dutky red colour. It is fituated imme-

diately underthe diaphragm in the ri ght hypochon-
drium; its exterior fide is convex, and interior con-

cave ; backward towards the ribs it is thick, and
" thin on its fore-part, where it covers the upper fide

L of
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of the ftomach, and fome of the guts; the upper
fide of it adheres to the diaphragm, and is alfo tied
to it and the fternum by a thin ligament, which is
defcribed commonly as two ; the upper part called
{ufpenforium, and the anterior latum: but either of
thefe names is {ufhicient for it all. " It is alfo tied to
the navel by a round ligament called teres or umbi-
licale, which is the umbilical vein degenerated into
a ligament ; it is inferted into the liver at a {mall
fiffure in its lower edge. The ligamentum latim,
or fufpenforium, fuftains the liver in an ereét pof-
ture, or rather fixes it in its fituation, while itis fup-
ported by the other vilcera, they being comprefied
by the abdominal mufcles; in lying down the teres
prevents it from prefling on the diaphragm : and
in lying on the back, they both together fufpend
it, that i1t may not comprefs and obftruct the af-
cending vena cava. It is nourifhed by the branches
of the celiac and mefenteric arteries in the liver,
called arteriz hepatice, but its blood veflels that
compofe it as a gland, are the branches of the vena
porte, which enters the liver, and diftributes its
blood like an artery, to have the bile fecreted from
it; and the branches of the cava in the liver, which
return the redundant blood into the cava afcendens:
It has alfo feveral branches of nerves, and a great
number of lymphatics: of which I fhall treat in
their refpetive places. Dogs and cats, and other
animals, that have a great deal of motion in their
backs, have their livers divided into many diftin&k

lobules ;
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lobules ; which, by moving one againft another,
comply with thofe motions, which elfe would
break their livers to pieces.

Tue gall-bladder is a receptacle of bile, feated
in the hollow fide of the liver; it is compofed of
one denfe coat fomewhat mufcular, which is co-
vered with a membrane like that of the liver ; and
is alfo lined with another, that cannot eaflily be fe-
parated. Modern anatomifts have defcribed 2 num-
ber of fmall dults leading from the liver to the gall-
bladder, by which they fuppofe the gall-bladder is
filled ; and thefe I thought I had feen in a human
body that died of a jaundice, when I was a very
young anatomift; but never being able to fee any
fince in any animal, -though I have made very di-
ligent enquiry by experiments and diffection, I am
now perfuaded that there are no fuch dués; for if
they are too little to be feen or filled by injections,
I think they are too little for the end for which
they are affigned.  As to the argument for the ex-
iftence of fuch dués, which is fetched from the
difficulty of the gall-bladder’s being filled through
the dutus cyfticus from the ducus hepaticus, I
think it is of little weight, fecing the veficule fe-
minales are filled with a thicker fluid through a lefs
direct paffage. From the gall-bladder towards the
duodenum runs a duct called cyfticus; and from
the liver to this duct one called hepaticus, which
carries off the gall this way, when the gall-bladder

‘1s full ; then the du&us cyfticus and hepaticus

L2 being
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being united, commence dutus communis chole=
dochus, which enters the duodenum obliquely
about four inches below its beginning. The ori-
fice of this dué in the gut is fomewhat eminent,
but has no caruncle, as is commonly faid. As the
liver, from its fituation in the fame cavity with
the ftomach, will be moft prefled, and confequently
feparate moft gall when the ftomach is fulleft,
which is the time when it 1s moft wanted ; fo the
gall-bladder, being feated againft the duodenum,
it will have its fluid prefled out by the aliment
pafling through that gut, and confequently at a
right time and in due proportion ; becaufe the
greater that quantity of aliment is, the greater will
be the compreflion ; and fo the contrary.

I xNow no way of computing, with any exact-
nefs, the quantity of bile that is ufually fecreted by
the liver in a given time; but if it is four times as
much as all the falivary glands fecrete, it may be
twenty four ounces for every meal: to which be-
ing added fix ounces of faliva, which, from what
is obferved in the chapter of the falivary glands, I
think will appear a moderate computation : and
fuppofing the pancreas in the fame time fecretes
three ounces, there will then be thirty-three
ounces of fluids feparated for the digeftion of one
meal ; and that thefe neceflary fluids may not be
wafted in fuch quantities, they pafs into the blood
with the chyle, and may be foon feparated again for
the fame ufe; and very likely, {ome of the fame bile

= may



PANCREAS. 16§

may be employed more than once, for digefting
part of the fame meal : and as the liver exceeds all
the glands in the body in magnitude, and its excre-
tory ducts ending in the duodenum, it feems to me
to be much more capable of making thofe large {e-
parations from the blood, which are procured by
cathartics, than the fcarce vifible glands of the guts.
The liver ordinarily weighs, ina middle-fized man,
about three pounds twelve ounces, the pancreas
three ounces, and the fpleen fourteen ounces. I
have feen a difeafed liver in a2 man, that weighed
fourteen pounds four ounces: and in a boy but nine
years old, that died hydropic, the liver full of hy-
datids, and cyfts of hydatids adhering to it, which
together weighed feven pounds one ounce and a
half, though feveral pints of water had been let out
of it before. The fpleen in the fame boy, together
with the hydatids contained in its membrane,
weighed three pounds. Inaman I founda difeafed
fpleen, weighing five pounds two ounces ; and in
an old man, fix foot high, I found a found liver
weighing no more than twenty-eight ounces, and
the fpleen but ten ounces : and in a man that had
been cured of a dropfy I found a polypus very folid,
almoft filling the large branches of the porta in the
liver, and a ftone between the liver and gall-blad-

der, larger than a nutmeg,
PaNCREAS, the fweet-bread, is a large gland
of the falivary kind, lying acrofs the upper and
» back part of the abdomen, near the duodenum ; 1t
Liia has
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has a fhort excretory dult, about half as large as a
crow quill, though it is commonly painted as large
as the dutus communis choledochus: it always en-
ters the duodenum together with the bile duét; but
in dogs fome diftance from it ; and, I think, al-
ways in two ducts diftant from one another. The
juice of this gland, together with the bile, helps to
compleat the digeftion of the aliment, and renders
it fit to enter the lacteal veffels. In a man that died
of ajaundice, I found the ductus communis chole-
dochus conftritted by a {chirrhous pancreas, the
gall-bladder extended to the fize of a goofe egg,
and all the ducts to twice their natural bignefs.
This is the cafe in which I thought I had fo plainly
feen the cyftihepatic duéts : I once faw the ductus
cyfticus obftructed, without the gall-bladder be-
ing diftended, which, I think, furnithes us with
a very probable argument againft the exiftence of
cyftihepatic ducts. In thofe who die of the jaun-
dice, for the moft part are found in the gall-bladder
and the biliary duts concretions of bile fo light as
to fwim in water, yet are called gall-ftones: thefe
caufe the jaundice, by obftructing the ducts ; many
of thofe who have been cured of this difeafe, have
had great numbers of thefe ftones found in their ex-
crements. A patient of mine, who had voided by
ftool feveral of thefe ftones, had afterwards two of
half an inch diameter, which made their way thro’
the integuments of the abdomen, and was cured
without much pain. Ozxen, as the fame gentleman

informed



SPLEEN. 167

informed me, who have been long fed upon dry
meat, abound with them ; while others, fed with
them, and afterwards turned to grafs, when killed
are found without them. This gentleman could
never eat any herbs. He alfo informed me of a
phyfician in France, that with great reputation
cured the jaundice by giving his patients large
quantities of the juice of herbs.

Tue {pleen is feated in the left hypochondrium,
immediately under the diaphragm, and above the
kidney, between the ftomach and the ribs; it is
fupported by the fub-contained parts, and fixed to
its place by an adhefion to the peritonzum and dia=
phragm ; it is alfo connected to the omentum, as
has been obferved. The figure of it is a fort of a de-
prefled oval, near twice as long as broad, and almoft
twice as broad as thick. Sometimes it is divided into
lobules, but for-the moft part has only one or two
fmall fiffures on its edge, and fometimes none; in
its colour it refembles caft iron. The inner texture,
in brutes, is veficular, like the penis; in which
veficles are found grumous blood, and {inall bodies
like glands: but Ruyvscu denies that the human
fpleen is of the fame texture. The {pleen I have
{een taken out of a dog, without any remarkable
inconvenience to him. I have twice, in a human
body, feen three fpleens, twice two, and once four;
fome of thefe were very fmall, others nearly equal,
but all together, in any of thefe bodies, were not

¢ larger than the one which is ufually found.

iV CHAP.
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6 s e
Of the wvafa laétea,

ASA LAcCTEA are the venz laétex, recepta=
culum chyli, and ductus thoracicus.
VENZ LACTEE, &c. are a vaft number of very
fine pellucid tubes, beginning from the fmall guts,
and proceeding thence through the mefentery ;
they frequently unite, and form fewer and larger
veflels, which firft pafs through the mefenteric
glands,and then into thereceptaculum chyli. Thefe
veflels, ere they arrive at the mefenteric glands, or
in dogs the pancreas afellii, which is thefe glands
collected, are called vena lacte® primi generis; and
thence to their entranceinto the receptaculum chy-
li, vena lactez fecundi generis. The office of thefe
veins is to receive the fluid part of the digefted ali-
ment, which is called chyle, and convey it to the
receptaculum chyli; that it may be thence carried,
thro’ the du&us thoracicus into the blood veffels.
For the following excellent defcription, thus
marked ¢, of the receptaculum chyli, and ductus
thoracicus, I am obliged to Mr. MoNRo.
¢¢« REcCEPTACULUM CHYLI PECQUETI, eor
¢¢ saccus LACTEUS VAN HorNE, is a membra-
“ nous fomewhat pyriform bag, two thirds of an
¢¢ inch long, one third of an inch over in its largeit
¢ part, when collapfed; fituated on the firft vertebra

¢¢ lJumborum, tothe right of the aorta, a littlehigher
- ¢¢ than
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than the arteria emulgens dextra, under the right
inferior mufcle of the diaphragm. Itis formed
by the union of three tubes; one from under
the aorta, the fecond from the interftice of the
aortaand cava, the third from under the emulgents
of the right fide. The facchus chyliferus at its
fuperior part becoming gradually {maller, is con-
tracted into a {lender membranous pipe of about
a line diameter, well known by the name of
¢« Dpctus THORAcIcUS. This pafles betwixt
the appendices mufculofe diaphragmatis, on
the right of, and fomewhat behind the aorta,
then lodged in the cellular fubftance under the
pleura ; it mounts between this artery and vena
fine pari, or azygos, as far as the fifth vertebra
thoracis, where it is hid by the azygos, as this
vein rifes forward to join the cava defcendens ;
after which the duét pafies obliquely over to the
left fide under the efophagus, aorta defcendens,
and great curvature of the aorta, until it reaches"
the left carotid, ftretching farther towards the
left internal jugular, by a circular turn, whofe
convex part 1s uppermoft: at the top of this arch
it {plits into two for one half line, the {fuperior
branch receiving into it a large lymphatic from
the cervical glands. This lymphatic appears, by
blowing and injettions, to have two valves ;
when the two branches are united, the duct con-
tinues its courfe to the internal jugular, behind
which it defcends, and immediately at the left
“ fide
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¢¢ fide of the infertion of this vein, enters the {u-
¢ perior and pofterior part of the left {ubclavian,
‘¢ whofe internal membrane duplicated forms a fe-
““ milunar external convex valve that covers two
“¢ thirds of the orifice of the dué. Immediately
¢ below this orifice a cervical vein from the muf-
¢ culi {caleni enters the fubclavian. The thin coat
‘¢ and valves, commonly ten or twelve, of this duét,
¢ are fo generally known, I need not mention them.
¢ In my notes I find little variation in the recepta-
¢ culum, only its different capacities in different
‘¢ fubjetts, and fometimes more ducts concurring
¢ in the formation of it. The diameter of the du&
‘¢ varies in moft bodies, and in the fame {ubjett is
‘¢ uniform, but frequently fudden enlargements or
*¢ facculi of it are obfervable. The divifions which
¢ authors mention of this du& within the thorax
“¢ are very pncertain: In a woman I diffected laft
¢ fummer, at the eighth vertebra thoracis, one
¢« branch climbed over the aorta, and about the
¢¢ fifth vertebra flipped back again under that artery
¢ to the other branch, which continued in the or-
¢¢ dinary courfe. Laft winter I found this duct of
¢¢ 3 man difcharging itfelf entirely into the right
¢¢ fubclavian vein. The precife vertebra, where it
«« begins to turn towards the left, is alfo uncertain.
< Frequently it does not {plit at its {uperior arch;
¢ in which cafe a large faccus is found near its aper-
¢ ture into the fubclavian vein. Generally it has
¢ but one orifice, though I have fcen two in one

5 6 bad}f’
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¢ body, and three in another; nay, fometimes
¢¢ it divides into two under the curvature of the
« great artery ; one goes to the right, another to
¢« the left fubclavian ; this however is very rare.
«¢ The lymphatic, which enters the fuperior arch,
‘¢ 15 often fent from the thyroid gland.”

SuprosiNG there ordinarily pafles five pounds
of chyle in a day through the lacteals, and that
four ounces of this only are added to the blood
(though it may be any other quantity for aught I
know) and that a man neither decreafes or in-
creafes during this time, then all the feparations
from the fluids and folids muft be juft five pounds ;
four ounces of which muit be thofe fluids and par=
ticles of folids, which are become unprofitable ;
and the remaining four pounds twelve ounces
will ferve as a vehicle to carry the four ounces off
fo that we fee for what reafon more fluids are car-
ried into the blood than are to be retained there,
and how the body is by the fame means both nou-
rithed and preferved in health,

CHAP.
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CeHARP. VI,

Of the pleura, mediaflinum, lungs, pericardium, and
beart.

LEURA is a fine membrane which lines

the whole cavity of the thorax, except on
the diaphragm, which is covered with no other
than its own proper membrane. The back part
of it is extended over the great veflels, like the
peritonzum ; and in regard this membrane’paﬂ'ﬂs
partly under thefe veflels, as the peritonzum does
in the abdomen, they may be faid to lie in a du-
plicature of it ; it ferves to make the infide of the
thorax fmooth and equal.

MepiasTiNuM divides the thorax lengthways,
from the fternum to the pericardium and pleura,
which is a very fhort {pace, but in many brutes
very confiderable. It divides into two in men, but
in brutes it is fingle ; it divides the thorax not ex-
actly in the middle, but towards the left fide, and
is fo difpofed, that the two cavities, into which it
divides the thorax, do not end toward this mem-=
brane in an angle, but a fegment of a circle; it
hinders one lobe of the lungs from incommoding
the other, as in lying on one fide the uppermoft
might do ; and prevents the diforders of one lobe
of the lungs from affecting the other.

TuE lungs are compofed of two lobes, one feated

on each fide of the mediaftinum; each of which
lobes
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lobesare {ubdivided intotwo or three lobules, which
are moit diftin@ly divided in fuch animals as have
moft motion in their backs, for the fame end that
the liver is in the fame animals. They are each com-
pofed of very {fmall cells, which are the extremi-
ties of the afpera arteria or bronchos. The figure
of thefe cells is irregular ; yet they are fitted to each
other {o as to have common fides, and leave no void
{fpace. Into thefe cells the blood veflels difcharge
a large quantity of lymph, or materia perfpirabilis,
which at once keeps them from being dried by
the air, and makes a large and neceflfary difcharge
from the blood, as has already been obferved upon
the fubje&t of perfpiration through the fkin. Dr,
Wirris has given a very particular defcription of
the inner texture of the lungs, but it is only 1ma-
ginary and falfe, as he, and they who have copied
hiscutsand defcriptions, could not but have known,
if they had evermade the leaftenquiry into the lungs
of any animal ; nor is his account of the lympha-
tics on the furface of the lungs, at all more true
than that of their texture. In the membranes
of thefe cells are diftributed the branches of the
pulmonary artery and vein. The known ufes of
the air’s entering the lungs, are to be inftrumental
in {peech, and to convey effluvia’ into the nofe, as
it paffes for the fenfe of {melling; but the great
ufe of it, by which life is' preferved, I think we
do not underftand. By fome the force of the air is

» thought to feparate the globuli of the blood that
have
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have cohered in the flow circulation through the
veins : and this opinion feems to be favoured by
the many inftances of polypufes, which are large
concretions of the globuli of the blood, found in
the veins near the heart, and in the right auricle
and ventricle of the heart; and their being fo feldom
found in the pulmonary veins, or in the left auricle
or ventricle of the heart, or in any of the arteries ;
but if it is true that, while the blood paffes through
the lungs, many cohering globuli are feparated, yet
it remains to be proved that thefe feparations are
made by the force of the air. Dr. Keir has com-
puted the force of the air in the ftrongeft ex{pira-
tions, againft the fides of all the veficles, to be equal
to fifty thoufand pound weight; which though we
fhould grant, we fhall ftill find the moment of the
air in the lungs exceeding {fmall in any fmall fpace.
For the velocity with which the air moves in the
lungs is as much lefs than that with which it moves
in the wind-pipe, as the {quare of a {ection of the
cells in the lungs is greater than the fquare of a fec-
tion of the wind-pipe; and therefore if the {quare
of all the extreme blood-vefiels in the lungs do not
bear a greater proportion to the fquare of the large
pulmonary veflels than the fquare of the cells do to
the wind-pipe, and if the blood in thefe large vefiels
moves as faft as the air in the wind-pipe, then the
blood moving in the {malleft veffels of the lungs
with a velocity equal to that of the air of the cells,

the blood will have as much more attrition from
the
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the power that moves it in its own veffels, than the
air can give upon them, as blood is heavier than
air. Befides, air prefling equally to all fides, and
the globuli of the blood {wimming in a fluid ; this
preflure, be it what it will, I think can be of lit-
tle ufe to make fuch feparations. Indeed it may
be objected that the greateft preflure is in ex{pira-
tion ; yet that {urely cannot be very great, while
the air has {o free a paffage out of them. Others
have thought, that the air enters the blood-veficls
from the cells in the lungs, and mixes with the
blood ; but this opinion, however probable, wants
fufficient experiments to proveit; air being found
in the blood, as it certainly is, is no proof of its
entering this way, becaufe it may enter with the
chyle: nor is the impoffibility which has been
urged of its entering at the lungs without the blood
being liable to come out the fame way into the ve-
ficles of the lungs, a good argument to the contra=-
ry ; for if a pliable duct pafles between the mem-
branes of a veflel, through a {pace greater than
the {fquare of its orifice, no fluid can return, becaufe
the preflure which fhould force it back will be
greater againit the fides of that duct than its orifice;

which is the cafe of the bile-du& entering the duoa
denum, and the ureters entering the bladder. I
think the moft probable argument for the air’s en-
tering into the blood by the lungs, or rather fome
particular part of the air, may be fetched from 2
yknown experiment of each man in a diving hell

wantin g
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wanting near a gallon of frefh air in 2 minute; and
if preflure only was wanted in this cafe, they often
defcend, till the prefiure of the air is three or four
times what 1t is upon the furface of the earth, with-
out any advantage from that preflure; and animals
dying {o foon in air that has been burnt, and their
being fo eafily intoxicated by breathing air much
impregnated with {pirituous liquors, are alfo argu-
ments of a paflage this way into the blood. Befides,
if preflure of theair in the cells of the lungs is the
only ufe of it, I do not fee but enough of that may
be had while 2 man is hanging, if the mufcles of
the thorax do but a¢t upon the air which was left
in the thorax when the rope was firft fixed ; and
yet death is brought about by hanging no other
way than by interrupting of the breath, as I have
found by certain experiments. Dr. DRAKE has
endeavoured to fthew, that the ufe of refpiration is
to affift the fyftole of the heart: but this ufe re-
quires that the fyftole and diaftole of the heart
fhould keep time with exfpiration and infpiration,
which is contrary to experience. The lungs of ani-
mals, before they have been dilated with air, are
fpecifically heavier than water; but upon inflation
they become fpecifically lighter, and {wim in wa-
ter ; which experiment may be made to difcover
whether a dead child was {till born, or not; but if
the child has breathed but a little, and the experi-
ment is made long after, the lungs may be collapfed
and grow heavier than water, as I have experiment-

Eﬂ,
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ed, which may fometimes lead a man to give a
wrong judgment in a court of judicature, but then
it will be on the charitable fide of the queftion,
Adhefions of the lungs to the pleura are in men
fo common, that I know not how to call it a dif-
cafe; they being found fo more or lefs in moft
adult - perfons, and without any inconvenience, if
the lungs are not rotten.

PEricarRDIUM, Or HEART-PURSE, 1S an €x-
ceeding ftrong membrane which covers the heart ;
its fide next the great veffels is partly connected
to them, and partly to the bdfis of the heart, but
I think not properly perforated by thofe veflels;
and its lower fide is infeparable from the tendinous
part of the diaphragm ; but not fo in brutes, in
fome of which there is a membranous bag between
it and the diaphragm, which contains a lobule of
the lungs. It inclofes all the heart to its bafis;
its ufes are to keep the heart in its place without
interrupting its office, to keep it from having any
friction with the lungs, and to contain a liquor to
lubricate the furface of the heart, and abate its
friction againt the pericardium.

Tae heart is a mufcle of a conic figure, with
two cavities or ventricles ; its bafis is fixed by the
veflels going to and from it, upon the fourth and
firlt vertebre of the thorax; its apex, or point,
is inclined downward, and to the left fide, where
it 1s received in a cavity of the left lobe of. the
ylungs, as may be obferved, the lungs being extended

M with
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with air. This incumbrance on the left lobe of the
lungs, I imagine, is the caufe of that fide’s being
moft {ubject to thofe pains which are ufually call-
ed pleuritic, which I have ever found upon diffe&-
ing of them to be inflammations in the lungs.
AT the bafis of the heart, on each fide, are fitu-
ated the two auricles to receive the blood ; the right
from the two venz cave, and the left from the pul-
monary veins : in the right, at the meeting of the
cave, is an eminence called tuberculum LowEeRri,
which dire&ts the blood into the auricle ; immedi-
ately below this tubercle, in the ending of the cava
afcendens, is the veftigium of the foramen ovale
(vid. chap. Of the feetus) ; and near this, in the au-
ricle, is the mouth of the coronary veins. Both au-
ricles are ftrengthened by mufcular columne, like
the ventricles. The left is much lefs than the right;
but the difference is fupplied by a large mufcular
cavity,which the veins from the lungs afford in that
place. The fides of this mufcular cavity are thicker
than the fides of the right auricle, in about that
proportion, in which the left ventricle of the heart
is ftronger than the right. Their ufes being to re-
ceive blcod from the veins that lead to the heart,
and prefs it into the ventricles, a ftrength in each
auricle proportionable to the ftrength of the ventri-
cle that it is to fill with blood, feems neceflary: and
this different thicknefs of the coats of the auricles
makes the blood in the left, which is thickeft, ap-

pear through it of a paler red ; but when it is let
| 5 out
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out of theauricles, it appearsalike from both : which
they would do well to, examine, who affirm the
blood returns from the lungs of a more florid co-
lour than it went in; and offer it us as an argument
of the blood’s being mixed with air in the lungs.
The ventricles or cavitiesin the heart which receive
the blood, are hollow mufcles, or two cavities in
one muicle, whofe fibres interfet one another, {o
as to make the preffure of the heart upon the blood
more equal and effetual, and are alfo lefs liable to
be {eparated than they would have been, if they had
lain in one direétion. Both thefe cavities receive-
ing the fame quantities of blood in the fame times,
and always acting together, muft be equal in fize,
if they equally difcharge what they contain at every
fyftole, as I doubt not but they do; neverthelefs
the left appears lefs than the right, it being found
empty in dead bodies, and the right ufually full of
blood ; which made the antients think the veins
and the right ventricle only were for the blood to
move 1n, and that the left and the arteries con-
tained only animal {pirits. The left ventricle is
much the thickeft and ftrongeft, its office being to
drive the blood through the whole body, while the
right propels it through the lungs only. Over the
entrance of 'the auricles in each ventricle, are placed
valves to hinder the return of blood while the heart
contracts, Thofe in the right ventricle are named
tricufpides, thofe in theleft, mitrales. One of thefe
JJaft feems to do further fervice, by covering the

M 2 mouth
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mouth of the aorta while the ventricle fills ; which
{uffering none of the blood to pafs out of this ven-
tricle into the aorta before the ventricle aéts, it will
be able to give greater force to the blood than it
otherwife might have done; becaufe a greater quan-
tity of blood more fully diftending the ventricle,
and making the greater refiftance, it will be capa-
ble of receiving the greater impreffed force from
the ventricle ; and if the blood is no way hindered
in the right ventricle from getting into the pulmo-
nary artery, whilethe ventricledilates, as it is in the
left, the left then may be fomewhat bigger than
the right, if they both empty themfelves alike in
every {yftole. Though the auricles of the heart
are equal to each other, and the two ventricles al{o
equal or nearly equal, yet the auricles are not fo
large as the ventricles; for the ventricles contain
not only all the blood which flowed from the veins
into the auricles during the contractionof the heart,
but alfo that which flows (which will be directly
into the heart) while the auricles contract, and the
ventricles dilate ; which leads us to the exa& know-
ledge of the ufe of the auricles, If the fyftole and
diaftole of the heart are performed in equal times,
then the auricles muft be half the fize of the ven-
tricles ; or whatever proportion the fpace of time
of the fyftole of the heart bears to the fpace in
which the fyftole and diaftole are both performed,
that proportion will the cavities of the auricles

bear to the cavities of the ventricles. The inner
fibres
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fibres of each ventricle are difpofed into fmall cords,
which are called columne: from fome of thefe
ftand fmall portmns of fleth called papille; thefe
papille are tied to ‘the valves by flender fibres,
whereby they keep the valves from being prefled
into the auricles by the action of the blood againit
them in the {yftole of the heart; and when that
is over, the blood flowing in between them opens
them, as the preffure of blood on the other fide
thuts them in the {yftole. For the courfe of the
blood through this part, vid. chap. Of the courfe
of the aliment and fluids. In the beginning of
each artery from the heart, are placed three valves,
~which look forward, and clofe together to hinder
a regrefs of blood into the ventricles. Thofe in
the pulmonary artery are named figmoidales; thofe
in the aorta, femilunares. For the canalis arteri-
ofus, vid. chap. Of the feetus.

In a2 boy I found a great quantity of pus in the
pericardium, and the bafis of the heart ulcerated.
In perfons that have died of a dropfy, I have ufu-
ally obferved the heart large, its fibres lax, and the
veffels about it immoderately diftended, and poly-
pufes fometimes in both auricles and ventricles,
and in the large veins; but more frequently in
the right auricle and ventricle. . Mr. PiLE has
prepared a heart thus difeafed, whofe circumfe-
rence from the vertex round the bafe of the auri«~
cles meafures twenty-four inches and a quarter,

s and round the bafe of the ventricles {eventeen

M 3 inches
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inches and a half, I diffeéted a man that died
tabid, in whom the pericardium univerfally ad-
hered to the heart, and a portion of the mufcular
part of the heart was offified as large as a fix-
pence. The beginning of the aorta is frequently
{een ofiified, efpecially in aged perfons. In a wo-
man that died of a dropfy, I found the valves of
the aorta quite covered with chalk-ftones, which
not fuffering the valves to do their office, the left
ventricle of the heart was conftantly overcharged
with blood, and diftended to above twice its na-
tural bignefs, which, I imagine, deftroyed the
cconomy of the body, and occafioned the dropfy.
Uron opening the body of a perfon who died
with exceflive palpitations of the heart and un-
even pulfe, which began after very hard drinking,
in extreme hot weather, fome years before, I found
about ten inches of the aorta neareft the heart
diftended three times its natural diameter ; and 1n
a man one hundred and three years old, I found
the fame part of the aorta extended twice its natu-

ral capacity, without any {ymptom of {uch a dif<
order when living.

C'H:A Ps
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GeaBli A B 5 VI

Of the arteries and wvemns.

R OM the right ventricle of the heart arifes
the pulmonary artery, which {oon divides into
two branches, one to each lobe of the lungs; then
they fubdivide into fmaller and {maller branches,
until they are diftributed through every part of the
lungs. From the extreme branches of the pulmo-
nary artery arife the {fmall branches of the pulmo-
nary veins ; which, as they approach the left auri-
cle of the heart, unite in fuch a manner as the pul-
monary artery divides going from the heart ; only
that the veins enter the mufcular appendix of the
left auricle in feveral branches, and the blood being
brought back from the lungs by thefe vefiels to the
left auricle and ventricle of the heart, it is from the
left ventricle of the heart thrown into the aorta.
AORTA, Or GREAT ARTERY, arifes from the
left ventricle of the heart, and deals out branches
to every part of the body. The firft part of this
veflel is called aorta afcendens; it pafles over the
left pulmonary artery, and veins, and branch of the
afperaarteria,and being reflected under the left lobe
of the lungs, it commences aorta defcendens; which
_name it keeps through the thorax and abdomen,
where it paffes on the left fide of the fpine, till its

M 4. divifion
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divifion into iliac arteries between the third and
fourth vertebrz of the leins.

From under two of the femilunar valves of the
aorta, which is ere it leaves the heart, arife two
branches (fometimes but one) which are beftowed
upon the heart, and are called coronariz cordis.
From the curved part of the aorta, which is about
two or three inches above the heart, arife the {ub-
_clavian and carotid arteries ; the right fubclavian
and carotid in one trunk, but the left fingle. By
{fome authors thefe veficls have been defcribed in
a different manner: but I believe their deferip-
tions were, for want of human bodies, taken from
brutes ; for I have never yet feen any variety in
thefe veflels in human bodies, though I have in
the veins nearer the heart: and indeed there feems
to me to be a mechanical reafon for their going
off in the manner here defcribed, in human bo-
dies; for the right fubclavian and ‘carotid arteries
neceflarily going off from the aorta at a much
larger angle than the left, the blood would move
more freely into the left than the right, if the
right did not go off in one trunk, which gives lefs
friction to the blood than two branches equal in
capacity to that one: fo that the advantage the
Jeft have by going off from the aorta at much
acuter angles than the right, is made up to the right
by their going off at firft in but one branch.

Tue carotid arteries run on both fides the la-
rynx to the fixth foramina of the fcull, through

6 which
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which they enter to the brain; but as they pafs
through the neck, they detach branches to every
part about them, which branches are called by the
names of the parts they are beftowed upon; as,
laryngea, thyroidew, pharynge, linguales, tempo-
rales, occipitales, faciales, &c.: but juft before they
enter the fixth foramina of the fcull, they each
fend a {fmall branch through the fifth foramina
to that part of the dura mater which contains
the cerebrum. It is thefe arteries which make
thofe imprefiions which are conftantly obferved on
the infide of the offa bregmatis: thefe branches,
Mr. Moxnro obferves, oftenerarife from the tempo-
ralarteries. The internal carotids{end two branches
to the back part of the nofe, and feveral branches
through the firft and fecond foramina of the fcull
to the face, and parts contained within the orbits of
the eyes ; and then piercing the dura mater, they
each divide into two branches, one of which they
fend under the falx of the dura mater, between the
two hemifpheres of the brain, and the other be-
tween the anterior and pofterior lobes. Thefe
branches take a great many turns, and divide into
very fmall branchesin the pia mater, before they en-
ter the brain; as if the puife of larger arteries would
‘make too violent an impreflion on fo tender and
fielicatc a part.  And perhaps it may be from an
increafe of the impulfe of the arteries in the brain,
which ftrong liquors produce, that the nerves are
y fo much interrupted in their ufes thronghout the

whole
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whole body, when a man is intoxicated with drink«
ing; and may it not alfo be from a like caufe that
men are delirious in fevers? Befides thefe two ar-
teries, viz. the carotids, the brain has two more,
called cervicales, which arife from the fubclavian
arteries, and afcend to the head through the fora-
mina in the tran{verfe procefles of the cervical
vertebrz, and into the fcull through the tenth or
great foramen. Thefe two arteries uniting {foon
after their entrance, they give off branches to the
~ cerebellum, and then paffing forward, divide and
communicate with the carotids ; and the carotid
arteries communicating with each other, there is
an entire communication between them all; and
thefe communicant branches are fo large, that eve-
ry one of thefe four great veflels, with all their
branches, may be eafily filled with wax through
any one of them.

'Tue {ubclavian arteries are each continued to
the cubit in one trunk, which is called axillaris as
it pafles the arm-pits, and humeralis as it paffes by
the infide of the os humeri, between the mufcles
that bend and extend the cubit. From the {ub-
clavians within the breaft arife the arteriz mamma-
rie, which run on the infide of the fternum, and
lower than the cartilago enfiformis. Soon after the
arteria humeralis has paffed the joint of the cubit,
it divides into two branches, called cubitalis {fuperi-
or,and cubitalis inferior; which latter foon fends off
a branch, called cubitalis media, which is beftowed

upon
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upon the mufcles feated about the cubit. 'The
cubitalis {uperior pafles near the radiuas, and round
the root of the thumb, and gives one branch to
the back of the hand, and two to the thumb ; one
to the firft finger, and a branch to communicate
with the cubitalis inferior. The cubitalis inferior
paffes near the ulna to the palm of the hand, where
it takes a turn, and fends one branch to the outfide
of the little finger, another between that and the
next finger dividing to both, another in the fame
manner to the two middle-fingers, and another to
the two fore-fingers. 'Thefe branches which are
beftowed on the fingers, run one on each fide of
each finger internally to the top, where they have
fmall communications ; and very often there is a
branch of communication between the humeral
and inferior cubital arteries. This communicant
branch is fometimes vefy large, and liable to be
pricked, by carelefs or injudicious blood-letters, in
bleeding in the bafilic vein; immediately under
‘which, as far as I have been able to obferve, this
branch always lies. Mr. MonRro has found the
fubclavian artery divided, in one fubje&, into two,
the exterior of which formed the cubitalis fuperi-
or, and the inner artery, the cubitalis inferior; from
which ftru&ture he accounts for the fuccefs in the
operation of the aneurifm fometimes performed
above the cubit. When the operation for an
aneurifm is made upon this communicant branch,
v it is found neceffary to tie it on both fides of the

orifice,
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orifice, becaufe the blood is liable to flow freely
into it either way.
From' the defcending aorta on each fide is fent
a branch under every rib, called intercoftalis, and
about the fourth vertebra of the back it fends off
two branches tothelungs, called bronchiales, which
are fometimes both given off from the aorta, fome-
times one of them from the intercoftal of the fourth
rib on the right fide ; and as the aorta pafles under
the diaphragm, it fends two branches into the dia-
phragm, called arteriz phrenice, which fome-
times rife in one trunk from the aorta, and fome=
times from the ceeliaca ; but oftener the right from
the aorta, and the left from the ceeliaca., Immedi-
ately below the diaphragm arifes the ceeliac artery
from the aorta; it foon divides into {everal branch-
es, which arc beftowed upon the liver, pancreas,
fpleen, ftomach, omentum, and duodenum. Thefe
branches are named fiom the parts they are beftow-
ed on, except two that are beftowed upon the fto-
mach, which are called coronzria fuperior and infe-
rior, and the branch beftowed upon the duodenum,
which is named inteftinalis. Ata very {mall diftance
below the arteria cceliaca, from the aorta arifes the
mefcnterica {uperior, whofe branches are beftowed
upoan all the inteftinum jejunum and ilium, part of
the colon, and fometimes one branch upon the liver.
A little lower than the {fuperior mefcnteric-artery
arife theemulgents, which are thearteries of the kid-
neys : and a little lower than the emulgents, for-
ward
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ward from the aorta, arife the arteriz {permaticz;
for which, vid. chap. Of the parts of generation
in men. Lower laterally the aorta fends branches
to the loins, called lumbales ; and one forward, to
the lower part of the colon and the retum, called
mefenterica inferior. Between the arteria ceeli=
aca, mefenterica fuperior and inferior, and the
branches of each near the guts, there are large
communicant branches to convey the blood from
one to another, when they are either comprefied
by excrements, or from any other caufe.

As foon as the aorta divides upon the loins, it
{ends off an artery into the pelvis upon the os fa-
crum, called arteria facra; and the branches the
aorta divides into are called iliace, which in about
two inches fpace divide into external and internal.
The iliacz internz firft fend off the umbilical ar-
teries, which are dried up in adult bodies, except at
their beginnings, which are kept open for the col-
lateral branches on each fide, one to the bladder,
and one to the penis in men, and in women the
uterus : the reft of thefe branches are beftowed
upon the buttocks and upper parts of the thighs.
The iliacz externe run over the ofla pubis into
the thighs; and, as they pafs out of the abdomen,
they fend off branches, called epigaftricz, to the
fore-part of the integuments of the abdomen un-
der the re@ti mufcles: and the epigaftric arte-
ries fend each a branch into the pelvis, and through
the foramina of the off2 innominata to the mufcles

there-
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thereabouts. As foon as the iliac artery is paffed
out of the abdomen into the groin, it is called in-
guinalis, and in the thigh cruralis, where it fends
a large branch to the back part of the thigh ; but
the great trunk is continued internally between
the flexors and extenfors of the thigh, and pafling
through the infertion of the triceps mufcle into the
ham, it is there called poplitea; then below the
joint it divides into two branches, one of which is
called tibialis antica; it pafles between the tibia
and fibula to the fore-part of the leg, and is be-
ftowed upon the great toe, and one branch to the
next toe to the great one, and another between
thefe toes to communicate with the tibialis pofti-
ca ; which artery, foon after it is divided from the
antica, fends off the tibialis media, which is be-
ftowed upon the mufcles of the legs; the tibialis
poftica goes to the bottom of the foot and all the
leffer toes. The tibialis antica is difpofed like the
cubitalis fuperior ; the poftica like the cubitalis in-
ferior ; and the mediz in each have alfo like ufes.
Thefe arteries which I have defcribed are uniform
in moft bodies ; but the leffer branches are diftri-
buted like the branches of trees, in fo different a
manner in one body from another, that it is highly
probable no two bodies are exactly alike, nor the
two fides in any one body.

I navE once feen a rupture of matter, and once
of blood and matter, which flowed out of the ab-
domen into the fore-part of the thigh, through the

{fame
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fame paffage at which the iliac artery goes out of

the abdomen.
Tue veins arife from the extremities of the ar-

teries, and make up trunks which accompany the
arteries in almoft every part of the body ; and have
the fame names, in the feveral places, as the ar-
teries have which they accompany. ‘The veins of
the brain unload themfelves into the finufes (vid.
chap, Of the dura and pia mater); and the finufes
into the internal jugulars and cervicals; and the
internal jugulars and cervicals into the {ubclavians,
which joining, make the cava defcendens. The
internal jugulars are feated by the carotid arteries,
and receive the blood from all the parts which the
carotids ferve, except the hairy fcalp and part of
the neck, whofe veins enter into the external ju-
gulars, which run immediately under the mufcu-
lus quadratus genz, often twoon each fide. The
cervical veins defcend, two through the foramina
in the tran{verfe procefles of the cervical vertebre,
and two through the great foramen of the {pine,
and one on each fide the fpinal marrow; thefe join
at the lowelt vertebra of the neck, and then empty
into the fubclavians, and at the interftices of all
the vertebrz communicate with one another.

Tue veins of the limbs are more than double
the number of the arteries, there being one on each
fide each artery, even to the {malleft branches that
we can trace, befides the veins which lie immedi-
ately under the fkin. Thofe which accompany the

arteries,



192 ARTERIES axp VEINS,

arteries, have the fame name with the arteries; thofe
which run immediately under the {kin, on the back
of the hand, have no proper names ; they run from
thence to the bend of the elbow, where the upper-
moft is called cephalica, the next mediana, the next
bafilica. Thefe all communicate near the joint of
the elbow, and then fend one branch which is
more directly from the cephalica, and bears that
name until it enters the fubclavian vein ; it pafles
immediately under the {kin, in moft bodies, be-
tween the flexors and extenfors of the cubit, on the
upper fide of the arm. Theother branches joining
and receiving thofe which accompany the arteries
of the cubit, they pafs with them by the artery
of the arm into the fubclavian vein. The external
veins have frequent communications with the in-
ternal, and are always fulleft when we ufe the
moft exercife ; becaufe the blood being expanded
by the heat which exercife produces, it requires the
veficls to be diftended; and the inner veffels being
comprefled by the actions of the mufcles, they
cannot dilate enough ; but thefe veflels being feated
on the outfides of the mufcles, are capable of be-
ing much dilated : and this feems to me to be the
chief ufe of thefe external veflels. The cephalic
vein, as it runs up the arm, is very vifible in moft
men, but in children is rarely to be feen; there-
fore great care fhould be taken not to wound it in
the cutting of iffues in children’s arms: and I know

no way to be fure of avoiding it, but by cutting the
iffue



ARTERIES anp VEINS. 193

iffue more externally than is ufual in men, which
may be done without any inconvenience.

In the thorax, befides the two cave, there is a
vein called azygos, or vena fine pari; it is made up
of \the intercoftal, phrenic, and bronchial veins,
and enters the defcending cava ncar the auricle,
as if its ufe was to divert the defcending blood
from falling too directly upon the blood in the
afcending cava, and dire¢t the blood of the de-
{cending cava into the auricle.

In the abdomen (befides the cava afcendens and
the veins which are named like the arteries, viz.
the emulgents from the kidneys, the lumbal and
fpermatic veins, the facra, iliac, and hypogaftric
veins) there is one large one called vena porte,
whofe branches arife from all the branches of the
ceeliac and two mefenteric arteries, except thofe
branches of the cceliac and fuperior mefenteric,
which are beftowed on the liver ; and uniting in
one trunk, enters the liver, and is there again di-
ftributed like an artery, and has its blood colle&ed
and brought into the cava by the branches of the
cava in the liver. This vein being made ufe of, in-
ftead of an artery, to carry blood to the liver for
the feparation of bile, it moves here about eight
times {lower than in the arteries hereabouts; and
this flow circulation being fuppofed neceffary, I
think there feems no other way fo fit to procure
it; for if an artery had been employed for this ufe,
and been thus much dilated in {o fthort a paffage,

N the
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the blood would not have moved fo uniformly in
it, but fafter through its axis than near its fides ;
and befides, it 1s very probable that the blood in
this vein, having been firft employed in nourifh-
ing feveral parts, and having through a long fpace
moved flowly, may be made thereby fitter for the
~ {eparation of bile, than blood carried by an artery
dilated to procure a circulation of the fame velo-
city with that in this vein.

In the leg the veins accompany the arteries in
the fame manner as in the arm, the external veins
of the foot being on the upper fide ; and from them
is derived one called faphena, which is continued
on the infide of the limb its whole length, and
has feveral names given it from the feveral places
through which it paffes.

THE arteries have three coats; a middle muf=
cular, and an external and internal membranous :
the veins are faid to have the fame. The internal
coat of an artery may be pretty eafily {eparated, but
not the external ; and though the veins have muf-
cular fibres, yet I could never feparate any one di-
ftin&ly into three coats. And in the infide of the
veins there are many valves, efpecially in the lower
limbs, to hinder any reflux of the venal blood ;
which otherwife would have happened from the
frequent actions of the mufcles on the outfides of
the veins : and both the arteries and veins, as they
run in the infide of the limb, or as they are dif-
perfed in parts that fuffer great extenfions, as the

ftomach,
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ftomach, gits, and uterus, are curved fo much,
as that, when thefe parts come to be diftend-
ed, they may comply with thofe diftenfions by only
being ftraightened ; and fo preferved from being
ftretched, which would leffen their diameters. The
{mall arteries near the heart go off from the large
trunks at obtufe angles, farther at lefs obtufe angles,
then at right angles, farther ftill at acute angles,
and near the extremities at very acute angles ; be-
caufe the blood in the veffels far from the heart
moving with lefs velocity than the blood in the
veflels near the heart, the blood in the collateral
branches more remote from the heart wants the
advantage of a direter courfe: and, becaufe a very
large branch arifing out of another might weaken
too much the fides of the veflel it would arife from,
that inconvenience is prevented by increafing the
number, and fo leflening the fize, of the collateral
branches, where otherwife one large branch would
have ferved better ; as in the going off of the fub-
clavian and carotid arteries, which might have gone
off for fome {pace in one trunk : but this mecha-
nifm is more evident in the going off of the arteria
ceeliaca and mefenterica fuperior. And the {mall
arteries always divide fo as that the leffer branch
may lie leaft in the direion of the blood flowing
into them ; which makes the blood flow moft freely
into that branch that hath fartheft to carry it: and
the fmaller branches arife more or lefs ubiiqUﬂly
from the fides of other arteries, according to the

N2 proportion
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proportion they bear to the arteries they arife from s
becaufe an artery, comparatively large, arifing ob-
liquely from the fide of another, would make an
orifice in that it arifes from too large, and weaken
it. And both thefe ends are at once brought about,
by making the arteries, that give off the branches,
bend more or lefs toward the branches they give
off, according to the comparative magnitude of the
branches given off.

Borerr1 has computed the force which the
heart exerts at every {yftole, to be equal to three
thoufand pounds weight; and the force which all
the arteries exert at every {yftole, to be equal to
fixteen thoufand pounds weight ; and that they to-
gether overcome a force equal to an hundred and
thirty-fix thoufand pounds weight : and Dr. K1
has computed that the heart in every f{yftole exerts
a force not exceeding eight ounces. The firft com-
putation was made by comparing the heart with
othermufcles, whofe power to fuftain aweight could
be beft determined ; and the latter was made from
the velocity of the blood moving in an artery:
therefore, if we confider that BoreErL1’s way of
computing led him to find out the abfolute force of
the heart, and Dr. Ke1L'’s the force which the heart
ufually exerts, perhaps thefe very different compu-
tations may be accounted for ; for if the force of
the heart, which is conftantly exerted, thould, com-
pared with any other mufcle, be butin a reciprocal

proportion to the frequency of their actions, and
the
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the importance of their ufes, may not the heart
very fitly have a force vaftly greater than ufually it
exerts, becaufe it is always in action, and muft be
able to exert a certain force in the loweft ftate of
health? Whatforce the heart ever exerts in a grown
man, I cannot fay ; but it muft be lefs in each ven-
tricle than is fufficient to burft the valves, which
hinder the blood from returning into the auricles
out of the ventricles, or than is {ufficient to break
thofe threads by which thefe valves are tied to the
papille. In a dog, I found the force which the
heart would exert, would not raife to one foot per-
pendicular height a column of blood through the
aorta afcendens: and when I inje& the arteries of
a child, I find a force exceeding little will throw

water through all the veflels, with a velocity equal
‘to that with which the blood moves in thofe vef-
fels when living. And if the heart, like other
mufcles, can perform the firft part of its contrac-
tion with moft eafe, are not the quick aétions of

the heart in hectic fevers owing to its not being'

able to empty the ventricles every {yftole, which, I
think, will oblige it to ac, ceteris paribus, fo much
the oftener? For the following ingenious attempt

to account for the fyftole and diaftole of the heart,

and the reciprocal ations of the auricles and ven-

tricles, I am obliged to Mr. MonRro, \

““ PosturaTa, that the aéion of the muftles

‘“ depends on the influx of blood and liquidum

, ¢ nervofum into the mufcular fibres; and therefore,
N 3 ‘“ when-
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¢ whenever the mufcles are deprived of either or
¢¢ both thefe fluids, their action ¢eafes : this a great
“ many authors have fully proved by tying and
¢ cutting the nerves and arteries that ferve any
¢« mufcle. That all mufcles are in a conftant ftate
‘¢ of contraction,as lang as the blood and liquidum
‘“ nervofum are freely fupplied to them ; which
“ feems evident from the {phinéter ani and vefica,
“¢ and from the continued contra&ion of {uch muf~
¢ cles, whofe antagonifts are cut afunder, or pa-
¢ ralytic. That the nerves of the heart run to it
¢¢ between the auricles and arteries, and that the
¢ arterie coronariz rife from the aorta behind the
¢¢ yalvule femilunares ; both which are evidentfrom
¢ diffe€tions. If then both auricles and ventricles
¢¢ are ready, upon the firft communication of mo-
‘¢ tion, to contraét at the fame time, the ventricles,
¢ as Dr. Ke1r well obferves, being ftronger, will
¢ firlt contract, and hinder the contra&ion of the
¢ aquricles; which muft be in the mean time much
¢¢ dilated by the influx of blood from the veins,
‘¢ while the arteries are alfo diftended by the blood
‘¢ thrown out of the ventricles: therefore the car-
¢¢ diac nerves lying between the two will be com-
¢« prefled, and the courfe of theliquids in them ftop-
¢ ped; at the {fame time the blood that rufhes out
“ of the left ventricle into the aorta, pufhes the
‘¢ valves of that artery upon the orifices of the ar-
‘¢ terie coronariz, fo that no blood can enter into
s¢ the fubftance of the heart: thus both caufes of

“ contraétion
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« contraction failing, this mufcle muft become pa-~
« ralytic. The refiftance then to the contraGion of
¢« the auricles being now removed, they will throw
s« their blood into the ventricles; and the impulfion
¢« of blood into the arteries from the heart now 2lfo
¢ ceafing, the two great arteries will be conftrict-
« ed: the nerves are therefore now again free from
¢t compreflion, and the valves of the aorta being
¢¢ thruft back upon the mouth of the ventricle, the
¢ blood enters the arterie coronari®: fince the ven-
“¢ tricles are again fupplied with both the liquids
¢ on which their contraction depends, they muft
¢ again act. And thus, as long as thefe caufes con-
‘¢ tinue, their effe€ts muft follow; i.e. as long as
¢¢ the creature lives, the heart muit have an al-
“ ternate {yftole and diaftole, and the auricles and
¢ ventricles have reciprocal ations.”

Ir the arteries contra@, {uppofe a fourth part of
the fquares of their diameters, at every {yftole; and
if the heart does not throw out a quantity at every
{fyftole equal to the fourth part of the folid con-
tents of all the arteries when dilated ; it is evident
the heart does not throw the blood through the
whole arterial {yftem, but into fo much of the ar-
teries neareft the heart, as will contain four times
as much as is thrown out of the left ventricle at
once : and then this portion of arteries throws the
blood forwards,and dilates the arteries thatlie next,
and fo on. But if the capacities of all the arteries

, taken together, in their utmoft dilatations, exceed

N 4 their
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their capacities, in their utmoft contra@ions, juft fo
much as the quantity of blood amounts to which
is thrown out of the left ventricle of the heart at
every fyftole, which I believe is the cafe; then every
contraction of the heart propels the blood through
the whole arterial {fyftem : which may be the reafon
why the largeft animals, cateris paribus, have the
floweft pulfes and leaft vigour in their motions; and
perhaps too, for the fame reafon, require a lefs pro-
portion of food. The fetions of all the remoter
veffels being greater than a fection of the aorta,
the blood will move fo much flower in the leffer
veflels than in the greater, as the fections of the
lefler veflels taken together exceed the fetion of
the greater veffel or veflels. The ftrength of the
coat of the arteries, if the blood prefled equally
againft the fides of them all, czteris paribus, ought
to be one to another as their circumferences ; be-
caufe fo much as the circumference of one artery
is greater than another, fo much greater preflure
its fides muft fuftain. But the arteries neareft the
heart {uftaining the re-action of all the arterial
blood, they muft have a ftrength yet greater than
in that proportion : and the veflels, both arteries
and veins, the more diftant they are from the
head the greater proportional ftrength their coats
muft have ; becaufe the arterial and venal blood
communicating, they will prefs upon the lower
veflels with a force proportional to the perpendi-

cular altitude of blood above, which will be that of
the
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the perpendicular altitude of the whole body: for
though the afcending blood of the arteries may be
faid not to prefs upon the deicending, becaufe it
moves another way, neverthelefs, it being thrown
from the heart into one common veflel which af-
terwards divides, the blood moving both ways com-
municates ; and that force which is neceffary to
overcome the natural inclination of the afcending
blood to defcend, will be imprefled alfo upon the
defcending blood, which is juft the fame with the
weight of the afcending blood ; and the veins both
from above and below communicating at the right
auricle, the preflure in them will alfo be as the
perpendicular altitude of the body. So that the
blood in all the veins and arteries may be compared
to a fluid in a curved tube, in which that part in
one leg exa&iy balances that in the other, and both
prefling moft upon thofe parts which are neareft
the center of the earth. Accordingly we find by
experience that humours are moft apt to flow to
theloweft parts; and that, bylaying thofe parts upon
alevel with the whole body, this inconvenience is
remedied : but laying a leg only on a chair does it
but in part, juft fomuch as the perpendicular alti-
tude of the body from that part is {hortened. There
1s alfo to be confidered, concerning the thicknefs
of the coats of the veffels, that the blood moving
flower in the fmall veflels than in the great, the mo-
ment of the blood againft the fides of a {mall veflel
~ will be as much lefs than the moment of the blood
2 againft
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againft equal parts of a great one, as the velocity of
the blood in a fmall veffel is lefs than thatin a great
one; and therefore their coats may alfo differ from
the former proportion, as the velocity of the blood
differs. Moft of the {mall veffels in the limbs ly-
ing againft one another, are 2 mutual fupport; and
therefore lefs liable to be dilated or burft than ca-
pillaries which lie in the thin membranes of cavi-
ties, fuch as in the nofe: hence thefe, I fuppofe,
are moft fubje& to he@morrhages. And if hemor-
rhages of blood do frequently arife from obftruc-
tions in the minuteft veffels, does it not appear how
opium and the bark, if they thin the blood inwardly
taken (as they do moft powerfully when mixed
with it), come to be fo often effeGual remedies in
that cafe ? And the coats of the leffer veffels being
proportionably weaker than the great ones, accord-
ing to the decreafe of the velocity of the blood,
which leflens the moment with which it moves in
them; whenever the blood begins to move in them
with an equal velocity, or greater, as it happens
after an amputation, when the larger veflels are tied,
the force of the blood fometimes overcomes the
ftrength of the coats of the {maller veffels, and di-
lates them fo, that thofe veflels, which fcarce bled
during the operation, will fometimes bleed after-
wards. And this conftant effort of the blood to
dilate veffels upon the obftru&ions of others, may
caufe thofe throbbing pains which are felt in
wounds when the bleeding is ftopped, and in all

violent
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violent inflammations, until the collateral branches
are dilated, or the tenfion of the parts otherwife
taken off.

Tue extreme branches both of the arteries and
veins have very numerous communications, like
thofe in the ftamina of the leaves of plants, by
which communications the bloed that is obftruét-
ed in any veflels may pafs off by other veffels that
are not obftructed ; and the moment of the blood
in the veflels leflening, and the friction from the
vefiels increafing as it approaches the extremities ;
and as many of the leffer veffels are more expofed
to preffure than any of the large ones, thofe com-
munications in the lefler vefiels are therefore made
more numerous. By means of thefe communica-
tions, the blood circulates in a limb that has had
part amputated, and into any veffels that have
been feparated from the trunks that fupplied
them, which otherwife muft have mortified for
want of nourifhment, and with them, for the
fame reafon, all the branches that arife from fuch
fcparated vefiels : and I can difcern no other way,
than by thefe communications, that the fluids
contained in a large inflammation can fuppurate
into one cavity.

IF we inject by the arteries a large quantity of a
coloured fluid, we find all the large veins full of
that liquor before any of the folid parts are much
coloured with it; and upon frequent repetitions all
~ of them much lefs coloured than, I think, might be

expected,
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expected, if it had gone into all the veffels of the
body: and I have often thrown wax or tallow,
coloured with vermilion or verdigreafe, through
all the arteries, and back again through the veins,
even to the heart, every where filling veflels that
cannot be difcerned without a microfcope; and all
this without filling or much difcolouring any one
entire part. In viewing with a microfcope the cir-
culation of the blood in the tail of a fith, the eye
eafily traces arteries to their extremities, and their
return in veins ; yet all the veffels we can fee make
but a fmall part of the whole of what we fee;
though we are taught that the whole animal body
is a compages of veflels, fuch as we fee. But if it
were {o, I think, we could not well diftinguifh any;
and if the fum of the diameters of all the veflels
we can fee, is to that of the breadths and thick-
nefles of all the reft of the parts, which we fee at
the fame time, taken together, but as one to five,
thefe veflels then are no more than the twenty-
fifth part of what we fee with them. What then
fhall we fuppofe the reft of the tail, and thofe parts
which were fo little tinged, and thofe which were
not filled with wax, in the foregoing experiments,
compofed of ? Are they not compofed of veflels
which arife from the arteries, as excretory ducts do
in a gland, but terminate in the veins ? And thefe
veflels being only to convey the nutritious juices,
and what elfe may be a proper vehicle for them,

is it not fit the circulation in them fhould be ex-
ceeding
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ceeding flow, that the nutritious particles may ad-
here the eafier to the fibres of the veffels which
they are to augment or repair ? Befides, if any
whole part was made up of blood-veffels, or any
other veflels with fluids moving {wiftly in them, it
feems to me impofiible, that one part of a limb can
be very cold while another part is hot, if the warmth
of the parts is owing to the fluids they contain.
And if there are fuch veffels as thefe, the velocity
of the motion of their fluids will not depend upon
any proportion they bear to the veflels they arife
from, but upon the velocity with which their fluids
are {eparated from the arteries into them, and the
proportion of the fections of all their orifices to
the fum of their own fections, at any diftance

where we would compare the velocity of their
fluids. And the ftrength of the coats of thefe vef-

{els may not only be as much lefs than the ftrength
of the coats of an artery, as their diameters are
lefs, but alfo lefs in that proportion in which the
velocity of their fluids is lefs, and the motions more
uniform, than the velocity and motion of the blood
in an artery.

THE coats of the veins are much thinner than
thofe of the arteries, comparing veffels whofe fec-
tions are equal, becaufe the blood moving flower
in the veins than in the arteries, it prefles with lefs’
moment againft their fides: and befides, the blood
in the veins has nearly an equal uniform motion,

, but in the arteries a very unequal one; and that
will
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will require a farther difference in the ftrength of
their coats, for thofe of the arteries muft be equal
to the greateft natural preflure : and if the arterial
blood propels the venal, that is a farther reafon
for the different ftrength of their coats.

ALrr thefe things being confidered, it appears to
be a difficult thing to determine nearly, what pro-
portion the fluids of an animal body bear to the
folids, or what proportion the fum of all the mi-
nuteft arteries bears to the aorta; without which, I
think, we can neither determine the comparative
velocity of the blood moving in the different vefiels,
nor the quantity of blood in any animal body, nor
the time in which the whole mafs of blood, or 2
quantity equal to the whole mafs, is flowing thro’
the heart. But if each ventricle of the heart holds
five ounces of blood, and they are filled and emp-
tied every fyftole and diaftole, which, I think, is
true ; and if eighty pulfes in a minute be allowed
~ to be a common number, there then flows twenty-
five pounds of blood through each ventricle of the
heart in 2 minute. Dr. Keir has thewn that the
fum of all the fluids in 2 man exceeds the {um of
all the folids ; and yet the quantity of blood which
all the vifible arteries of a man will contain, is lefs
than four pounds; and if we may {uppofe all the
vifible veins, including the vena portz, hold four
times as much, the whole then that the vifible vef-
fels can contain is not twenty pounds: but the whole
that they do contain is but very little more than the

velns
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veins can contain, feeing the arteries are always
found almoft emptyin dead bodies. But how much
the invifible arteries and veins contain, I mean thofe
which contain fuch a compound fluid as is found
in the larger veflels, I know no way to judge; un-
lefs we knew what proportion thefe veflels bear to
thofe that carry the nutritious juices and ferum (if
there are fuch) without the globuli of the blood.
Cateris paribus, is not the velecity of the blood in
all animals proportionable to their quantity of
action, and their neceffity of food alfo in propor-
tion to their quantity of action? If {o, it appears
how thofe animals which ufe noexercife, and whofe
blood moves extremely {low in the winter, can {ub-
fift without any frefh fupply of food ; while others
that ufe a little more exercife, require a little more
food ; and thofe who ufe equal exercife winter and
fummer, require equal quantities of food at all
times : the end of eating and drinking being to re-
pair what exercife and the motion of the blood has
deftroyed or made ufelefs. And is not the lefs velo-
city of the blood in fome animals than in others,
the reafan why wounds and bruifes in thofe anj-
mals do not fo foon deftroy life, as they do in
animals whofe blood moves {wifter ?

I HAD a patient, whofe mulcles on the infide
of the thigh were torn to pieces with the cramp,
from whence was a vaft effufion of blood among
the mufcles. The tumor being opened, it was
judged neceffary to take off the limb, The pa-

tient,
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tient, having a great difcharge from the wound,
was eafy for about ten days; but the cramp then
returned into the ftump with fuch exceflive tor-
ment, that he died foon after. I have never heard
but of one other cafe of this kind, which ended in
the fame manner.

WHEN any of the veffels are lacerated by bruifes,
ftrains, or otherwife, without any external wound,
purging (which is of more ufe than one can well
account for) and cooling applications are always
proper to prevent as much as may be extravafations
of blood or ferum. But the lacerations once healed,
which may be in eight or ten days, and the pain
quite gone, then warm medicines may be applied,
with opium, or {p. cornu cervi (which powerfully
feparate coagulated fluids), to help to attenuate and
thereby diffipate the extravafated juices.

WHuEN the blood-veflels become unable to pre-
ferve the circulation in the extreme parts, whether
from particular weaknefs in the veflels, or any
other decay, I have always obferved it to be hurtful
to fearify. It lets out the juices that thould affift
nature to make a feparation of the mortified part ;
nor can it be known in what place we may fafely
amputate till fuch a feparation, which teaches us
where it can be fupported ; and in any place fhort
of that, an operation will be both ufelefs and mif-
chievous. I have known many fucceed well who
have been thus left tc feparate, but very few that

were otherwife treated; nay, have known fome
extraordinary
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extraordinary inftances of fuccefs, where the pa-
tients had the happinefs to have no one about them
to interrupt the kind afliftance of nature.

C AR, eoX
Of the lymphedulis.

YMPHZADUCTS are {mall pellucid cylin-

_4 drical tubes, which arife invifible from the
extremities of the arteries throughout the whole
body, but more plentifullyinglandsthanother parts,
and in greateft number from fuch glands as feparate
the moftvifcid fluids, as may be obferved in the liver
and teftes. They cannot be difcerned in a natural
ftate to have more than one coat, and that exceed-
ing thin, having valves at fmall and uncertain di-
ftances, to prevent the regrefs of their fluid. They
have frequent communications like the veins, but
do not unite {o often; the larger trunks are in many
places attended with f{inall glands, through which
they run, and at the fame time fend communicant
branches over them, that they might be fecured
againft obftructions from difeafes in thofe glands.
They all terminate in the vafa lactea, or in the large
veins. All that rife in the abdomen empty into the
venelactex {fecundi generis and receptaculum chyli;
thofe in the cavity of the thorax into the du&us
thoracicus and the fubclavian veins. Their ufes are
O to
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to carry lymph to dilute the chyle, to make it in«
corporate more readily with the blood (but not to
make it flow the better in the lacteals, as appears
{ufficiently from their not entering into the minuteft
lacteals) and to carry off fo much lymph as is
neceffary to leave the bloed in fit temper to flow
through the veins; for it is always obferved, that in
fuch perfons as have their blood too thin, the glo-
buli cohere and form molecul®, or polypufes ;
which I imagine may arife from the globuli of the
blood not rubbing often enough, and with f{ufficient
force one againft another to difunite them as faft
as they cohere. Thefe polypufes are frequently
found in all the large veins, and in the right au-
ricle and ventricle of the heart, efpecially in fuch
bodies as die hydropic or of any chronic difeafes.
AvuTHors have defcribed and painted thefe vef-
fels as they appear when injected with mercury ;
in which cafe the coat of thefe vefiels being exceed-
ing thin, it is not able any where between the valves
torefift the mercury’s attractingitfelf into globules:
and the fame appearance alfo happens when they
are vaftly diftended ; becaufe the valves hindering
a diftention where they are feated, the fpaces be-
tween them approach to a {pherical figure from the
equal preflure of the fluid, according to the degree
of their diftention : but in a natural ftate, when
they are filled with lymph, or when they are mo-
derately injected with air or water. they appear as

cylindrical as the veins, Any of thefe vefiels Eeix;tg
urit,
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burft, they caufe a dropfy in the cavity into which
they open, which isoftener in the abdomen than the
thorax. This kind of dropfy is fometimes cured by
tapping, and I believe the reafon why it no oftener
fucceeds is, that it generally takes its rife from a dif-
eafed liver. Formerly in this operation only part of
the water was drawn off ata time, and the tap fome-
times left in the wound to draw off more, which
was exceeding painful, and fometimes brought on
a mortification ; and if they drew off much water
at one time the patient was in great pain, and ge-
nerally fainted, which was thought to proceed from
the lofs of too much of the liquor at once. . But
Dr. Meap, obferving that thefe fymptoms could
not proceed from the lofs of an extravafated fluid,
foon found the true caufe, which was the fudden
want of the preflure of the abdominal mufcles
againft the parts contained in the abdomen ; and
in the year 1703, being then phyfician to - St.
Thomas’s hofpital, ordered it to be tried there in
the following manner :—He dire@ed the abdomen
to be prefled by the hands of afliftants while the
water was running out, and afterwards kept rolled
till the mufcles recovered force to do their office,
and fo took out all the water at once, without any
inconvenience; which has made this operation not
very painful, fometimes fuccefsful, and never dan-
gerous. I preferved one woman, by fixteen ope-
rations, from the fifty-fixth year of her age to eigh-
ity 5 another, fix years, by fixty-fix tappings : it

£ o muft
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muft be confeflfed, that few cafes fucceed hku
thefe, and very few recover.

I oPENED a woman who died of a dropfy in
the liver, in which I found the gibbous part en-
tirely wafted, and the coat of the liver about 2
quarter of an inch thick, which contained about
five gallons of a grofs yellowith fluid, in which
were many hydatids about the fize of goofeberries,
and fome pieces of matter of as brighta red as ver-
milion. At about fourteen years of age fhe firft
began to fe€l pain in this part, which returned
monthly, but in time grew continual, her belly
conftantly increafing till fhe died, which was in |
the twenty-eighth year of her age, without ever |
having had her menfes. All the other vifcera both

in the thorax and abdomen were perfectly found,
nor was there the leaft fign of the dropfy in any

of the limbs, or yellownefs in the fkin, which is
frequent in difeafes of the liver.

C-R AP SRl
Of the lymphatic glands.

HE glands accompanying the lymphatics
T are fituated in the three cavities, in the in-
terftices of the mufcles, where the lymphatics lie
with the large blood-veflels, and in the fouremunc-

tories, viz. the arm-pits and groins. In the brain
18
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is feated the glandula pinealis, which I judge to
be of this fort, having often feen large lympheducts
running into it from the plexus choroides ; and at
the bafis of the brain in the cella turcica is the glan-
dula pituitaria,into which entersa large lymphatic,
as I imagine, named infundibulum (vid. chap. Of
the brain). In the neck are fituated a great many
of thefe, by the fides of the carotid arteries and in-
ternal jugular veins, and two, or a fort of double
one, upon the larynx, immediately below the thy-
roid cartilage, from which fituation they derive the
name of thyroide; and juft within the thorax is
feated another, called thymus. In very young chil-
dren the thymus is as large, or larger, than the thy-
roid glands; but in men thefe glands are very large,
and the thymus very {fmall, the former having in-
creafed in about a double proportion of any other
gland of this kind, and the latter having rather di-
minithed than increafed; but in brutes, fuch as
have fallen under my obfervation, it is juft the con-
trary. From which obfervations I am inclined to
conclude, that they both belong to the very fame
lymphatics, and that either of them increafing as
much as both ought to do if both increafed, an-
{wers the {fame end as if both did ; and that the
reafon why the thymus increafes rather than the
thyroid glands in brutes, is becaufe the thape of
their thorax affords convenient room for it to lodge
in; and that in men the thyroid glands increafe
fo much, becaufe there is no room in that part of

O3 the
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the thorax where the thymus is feated for a large
gland to be lodged. In dogs, a porpoife, and fome
other amma.ls, I have feen the lymphatics in the =
thymus, and between the thymus and ductus tho-
racicus, full of chyle, and fo in many other lym-
phatics near the vafa la&ea. Under the bafis of the
heart, and at the fides of the lungs, where the great
veflels enter, are many of thefe glands, from the fize
of a pea to that of a hazel nut. In the abdomen,
upon the loins, near the kidneys,and by the fides of
the iliac veffels, are many of thefe glands, which are
called lumbales ; and there are fome at the hollow
fide of the liver, named hepatice : the mefentery
alfo is full of glands of alike appearance; but thefe
feem to belong only to the lacteal veins, unlefs fome
of them, which are feated at the bafis of the me-
fentery, among the ven® lactez fecundi generis,
belong to the lymphatics that come from the liver,
where the hepatic lymphatics pafs in their way to
the receptaculum chyli. The glands which accom-
pany the blood-veflels in the limbs are few, and
diftributed in no certain order; except thofe in the
four emunéories, 1. e. in the arm—pits and groins,
named axillares and inguinales.

BruTEes have one large one 1n the thigh, com-
monly called the pope’s eye ; this is feated about
the great veflels in the thigh, where they pafs
through the triceps mufcle. From this fitua-
tion, and not from any thing extraordinary in this

gland, it is that wounds are there fo dangerous.
The
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The lymphatic clands are faid by Nuck, and
others after him, to be compofed of veficles, and
not of veflels like other glands; and that thefe ve-
ficles are repofitories of lymph : but from their
appearance in a natural ftate, which is very com-
pact and uniform, there feems to me to be but little
reafon for fuch a conjeCture. Some have thought
their ufe to be by contra&ing to accelerate the mo-
tion of the fluids in the lymphatics ; but that does
not feem very probable, becaufc a mufcular coat
would have been the readieft means to produce that
effet; befides, thefe veflels feldom enter any of
them without detaching a branch over at the fame
time, perhaps to prevent obftructions. And if thefe
glands were endued withacontra&ing power, which
is only prefumed without any proof, it would ftill
be difficult to conceive how fuch a power, applied
at uncertain {paces, fhould not rather obftruct than
accelerate the motion of lymph in the lymphatics,
unlefs there were valves to prevent a reflux; and
even then, if this were a convenient piece of me-
chanifm, it would be ftrange it fhould no where
elfe in the body be made ufe of.

Tuese lymphatic glands being difeafed, are apt
to obftruct and occafion the burfting of the lym-
phatics that pafs through them ; which, if in the
breaft, caufes an incurable hydrops pectoris; if in
the abdomen, the true afcites, attended with a
wafting of the limbs, which is never cured, but
may be relieved by tapping.

O4 CHAP,
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CaHALP, XII.

Of the courfe of the aliment and fluids, abflracted
Jrom the foregoing chapters.

HE aliment being received into the mouth,
is there mafticated, and impregnated with
faliva, which is prefied out of the falivary glands
by the motions of the jaw and the mufcles that
‘move it and the tongue. Then it defcends through
the pharynx into the ftomach, where it is digefted
by the juices of the ftomach (which are what is
thrown out of the glands of its inmoft coat, and
faliva out of the mouth) and a moderate warmth
and attrition. Then it is thrown through the py-
Jorus or right orifice of the ftomach into the duo-
denum, where it is mixed with bile from the gall-
bladder and liver, and the pancreatic juice from
the pancreatic gland. Thefe fluids ferve farther to
attenuate and dilute the digefted aliment, and pro-
bably, to make the fluid part feparate better from
the faces. After this it 1s continually moved by
the periftaltic motion of the guts, and the com-
preflion of the diaphragm and abdominal mufcles,
by which forces the fluid parts are prefied into the
la&eals, and the grofs parts through the guts to
the anus.
Tur chyle, or thin and milky part of the ali-

ment, being received into the lacteals from all the
4 {fmall
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fmall guts, they carry it into the receptaculum
chyli, and from thence the duétus thoracicus car-
sies it into the left fubclavian vein, where 1t mixes
with the blood, and paffes with it to the heart.

Arr the veins being emptied into two branches,
viz. the afcending and defcending cava, they empty
into the right auricle of the heart; the right auri-
cle unloads into the right ventricle, which throws
the blood through the pulmonary artery into the
lungs ; from the lungs the blood is brought by the
pulmonary veins into the left auricle, and from
that into the left ventricle, by which it is thrown
into the aorta, and diftributed through the body.
From the extremities of the arteries, arife the veins
and lymphatics ; the veins to colle&t the blood and
bring it back to the heart; and the lymphatics to
return the lymph, or thinner part of the blood,
from the arteries to the veins and the vafa lactea,
where it mixes with the chyle, and then pafies
with it into the left fubclavian vein and to the
heart.

Arr the fluids that pafs into the ftomach and
guts being carried into the blood-veflels, the great-
eft part of them are feparated and carried off by
proper veflels, viz. urine from the kidneys, bile
from the liver, &c. ; and thefe juices carry along
with them whatever might be injurious to the
animal eeconomy.

CH AP
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Ci i3 ASE, 29XT1,

Of the dura mater and pia mater.

URA MATER is a very compat ftrm%

membrane, lining the infide of the fcull,
firmly adhering at its bafis, and but lightly at the
upper part, except at the futures. It has three
procefles ; the firlt, named falx, begins at the
crifta galli, and runs backwards under the futura
{agittalis to the cerebellum, dividing the cerebrum
into two hemifpheres. Its ufe is faid to be to fup-
port one fide of the cerebrum from prefling on the
other when the head is inclined to one fide. But I
think it is evident that this is not the ufe, becaufe
there would be more need of fuch a procefs from
one fide of the {cull to the other, than this way;
and it would alfo be very neceflary that it fhould
run through the brain, to an{wer that end. The
principal ufe appears to me tobe, to divide the brain
into fuch pDI'-tiDl]E as are leaft liable to be moved
in the fcull, by any violent motions of the head,
which is better done this way than it would the
other; and the under fide of the brain is kept {teady
by the inequalities of the bafis of the {cull, which
the brain is exactly fitted to. In brutes the falx
is always very fmall, therefore in thofe whofe
brains are of the larger fize, as oxen, theep, horfes,
&ec. the upper part of the fcull is made uneven,
exally to fit the folds of the brain, which fecures

' the
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the upper parts of their brains from concuffions, in
the fame manner that the lower parts are {ecured.
The fecond procefs runs from the lower and back
part of the former to the upper edge of each os
petrofum, and fuftains the pofterior lobes of the
.cg‘ebrum, that they might not comprefs the cere-
bellum. In fuch rapacious animals as I have dif-
fected, this procefs is bone. The third is very
fmall ; it runs from the laft-defcribed procefs down
. towards the great foramen of the fcull, and pofleffes
the {fmall fpace in the cerebellum, between the
proceflus vermiformis. Thefe procefles of the
dura mater alfo ferve to keep the brain fteady,
Tur dura mater has in it {everal finufes, which
are large veins to receive the blood from the lefler
veins of the brain : their number is uncertain, and
thofe that are conftant are not defcribed in the
- fame order by writers. The firft that prefents itfelf
is the Jongitudinalis fuperior, running from a blind
hole a little above the crifta galli all along the
upper edge of the falx. A tranfverfe feGtion of
this veflel is not circular, like other veflels, but a
triangle, whofe fides are arches of a circle ; the
upper fide convex outwards, and the two lower
convex inwards. The figure of this veflel is pre-
{ferved by {fmall ligaments running acrofs in the in-
fide, that it might not become conical, or cylindri-
cal, like other veflels, from the equal preflure of
the contained blood, and thereby incommode the
upper edges of each hemifphere of the cerebrum,

a 6 On
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On the lower edge of this procefs is generally an-
other very fmall one, called longitudinalis inferior;
this runs into the rectus, and when wanting is
fupplied by a vein: the rectus runs between the two
firft procefles of the dura mater, and unloads with
the finus longitudinalis fuperior into the two late-
ral finufes; but for the moft part the longitudinal
finus goes more diretly into one of the lateral fi-
nufes, and the ftraight finus into the other. There
is fometimes a f{mall one in the third procefs, which
empties in the fame place with the former. From
the endings of the longitudinal and ftraight finufes,
begin the two lateral finufes, which, when they
come to the os petrofum, dip down and pafs thro’
the eighth foramina into the internal jugular veins.
There is another named circularis; it runs round
the fore-part only of the fella turcica; the two
ends of this empty into four finufes, one on the
top of each os petrofum, which pafs into the finus
lateralis, and one at the under fides of the fame
bones, which pafs indifferently into both the late-
ral and cervical finufes; thefe two laft finufes have
always communicant branches. The cervical fi-
nufes run from the bafis of the fcull through the
great foramen on both fides of the medulla fpi-
nalis colli, and through the tran{verfe procefles of
the cervical vertebre ; the laft of thefe have many
times proper foramina running from the eighth
foramina to the back part of the apophyfes of the

occipital bone. There are alfo two more of thefe
veflels,
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veflels, which run from the circular finus between
the os fphenoidas and fore-part of the os petro-
{fum direétly into the internal jugular veins.

Pra MATER is an exceeding fine membrane
immediately invefting the brain, even between its
lobes, hemifpheres, and folds. It ferves to contain
the brain, and {upport its blood-vefiels, which run
here in great numbers, for the arteries to divide
into {mall branches upon, that the blood may not
enter the brain too impetuoully ; and for the veins
to unite on, that they may enter the finufes in
fewer and larger branches. Between the dura
and pia mater, is defcribed, by feveral anatomifts,
a membrane called arachnoides, which may eafily
be thewn at the back part of the cerebrum, upon
the cerebellum and back part of the medulla
{pinalis.

I mave feen a large part of the dura mater,
and once part of the pia mater offified.

Lol Ak,
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Of the cerebrum, cerebellum, medulla oblsngata,
and medulla Jpinals,

EREBRUM is that part of the brain
which pofieffes all the upper and fore part

of the cranium, being feparated from the cerebel-
lum by the fecond procefs of the dura mater. Its
upper fide is divided into two hemifpheres, and its
lower fide into four lobes, two anterior and two
pofterior, which latter are much the largeft. At
the meeting of the four lobes appears the infundi-
bulum, which feems to be a lymphatic, running
from the ventricles of the brain into the glandula
pituitaria : this gland is feated in the fella turcica.
Immediately behind the infundibulum appear two
fimall bedies, named pmtuberantia& duz albz pone
infundibulum. Between the two hemifpheres of
the cerebrum, lower than the circumvolutions,
appears a white body, named corpus callofum.
Under the corpus callofum appear the two lateral
or {uperior ventricles, which are divided into right
and left by a very thin membrane, named feptum
lucidum, which is extended between the corpus
callofum and fornix. The fornix is a medul-
lary body, beginning from the fore part of thefe
ventricles, with two {mall roots which foon unite;
and running towards the back part, where they
divide into parts, called crura fornicis. In the
bafis
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bafis of thefe two ventricles are four prominences :
The two anterior are called (from their inner tex-
ture) corpora ftriata; the other two are named
thalami nervorum opticorum. Beyond thefe are
two more procefles, called nates ; and under them,
nearer the cerebellum, two called teftes. Above
the nates is fituated the glandula pinealis, famous
for being fuppofed, by Des CarRTEs, the feat of
the foul. And upon the thalami nervorum opti-
corum are a number of blood-veffels, glands, and
lymphaduts, called plexus choroides. Under the
beginning of the fornix is a fmall hole, called fo-
ramen ad radices fornicis, or iter ad infundibulum ;
and under the middle of the fornix, one called fo-
ramen pofterius, which is covered with a valve
named membrana, or valvula major ; and the fpace
under the two anterior ventricles between the fora-
mina and the cerebellum is the third ventricle.
CereBELLUM is fituated under the fecond pro-
cefs of the dura mater. By dividing this part of
the brain length-ways we difcover more plainly the
fourth ventricle, whofe extremity is called calamus
fcriptorius ; here alfo appear two medullary bo-
dies called pedunculi, which are the bafis of the
cerebellum. Themedullary part in the cerebellum,
though it is inmoft, as in the cerebrum, yet is of a
different fhape, being branched out like a plant.
TuE fubftance of the brain is diftinguithed into
outer and inner: the former is called corticalis, ci-
nerea, or glandulofa ; the latter medullaris, alba, or

i
nervea. Mg~
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MEDULLA OBLONGATA is a medullary con 1
tinuation of the under part of the cerebrum and |
cerebellum. It firft appears in two bodies from
the anterior part of the pofterior lobes of the cere-
brum, called crura medullz oblongatz. The union
of thefe crura between the cerebrum and cerebel-
lum is called ifthmus; and immediately beyond
this is an eminence named procefius annularis.
MEDULLA SPINALIs is a produétion of the
medulla oblongata through the great foramen of
the fcull, and through the channel of the fpine:
it enlarges about the laft vertebra of the back and

firft of the neck, where the large nerves are given

off to the arms: it again enlarges in the loins,
where the crural nerves begin ; and the lower end
of it, with thofc and other nerves, is called from
its refemblance cauda equina. The coats of this
part are the fame with thofe of the brain; but the
membrane here, which is analogous to the dura
mater, is thinner and more connected to the bones,

and the tunica arachnoides more con{picuous.
Wounbps in the cerebrum, though very dange-
rous, are not mortal ; but in the cerebellum and
medulla oblongata caufe fudden death ; and in the
medulla {pinalis, lofs of fenfe in all the parts which
receive nerves from below the wound. In perfons
that have died lethargic, I have always found the
brain full of water ; and in children, the brain is
always very foft and moift. In a man, that died
of an apoplexy, I found all the veflels of the brain
immoderately
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immoderately diftended with blood, and the ven-
tricles and the fubftance of the brain full of
lymph, the pia mater very much thickened, and
adhering fo very loofely, that the greateft part of
it was {eparated without breaking.

I navEe twice feen in the cerebrum a {chirrous
tumor as large as a pullet’s egg; and in another
body, impofthumations which poffefled near two
thirds of the whole cerebrum. And in a perfon
that died with a gutta ferena, I found all the
ventricles of the brain full of lymph; and the
thalami neryorum opticorum, and the optic nerves,
ere they went out of the fcull, made flat with the
prefflure.  And in an old man I found the right
optic nerve wafted and black,

G B AL Bloy XN,
- Of the Nerves.
€ FROM the medullary part of the cerc-

brum, cerebellum, and medulla {pinalis, a
““ vaft number of {mall medullary white fibres are
* {fent out, which, at their firft egrefs, feem eafily
““ to feparate, but as they pafs forward are fome-
‘“ what more, but ftill loofely conneéted, by the
* coat which they obtain from the pia mater; and
““ at laft piercing the dura mater, are ftraitly braced
‘“ by that membrane which covers them in their
:‘ progrefs ; whence they become white, firm,
- P “ firong
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¢ ftrong cords, and fo are well known by the
““ name of nerves. To thefe coats an infinite num-
“¢ ber of vefiels, both arteries and veins, are diftri-
‘ buted ; fo that after a nice lucky injeion the
¢¢ whole cord is. tinged with the colour of the in-
¢ jeCted liquor: but when the fibrils are examined,
‘¢ even with the beft microfcope, they appear enly
¢¢ like fo many {mall diftinct threads running pa-
¢¢ rallel, without any cavity obfervable in them ;
¢¢ though fome incautious obfervers, miftaking the
¢ cut orifices of the arterious and venous vefiels,
¢ juft now mentioned, for nervous tubes, have af-
¢ firmed their cavities to be vifible. The nerves,
¢¢ which if all joined hardly make a cord of an inch
¢« diameter, would feem, from their exerting them-
s¢ felves every where, to be diftributed to each, even
¢¢ the fmalleft part of the body. In their courfe
¢ to the places for which they are deftined, they
¢« generally run as ftraight as the part over which
¢¢ they are to pafs, and their own fafety from exter-
¢¢ nal injuries, will allow ; fending off their bran-
¢t ches at very acute angles, and confequently run-
‘¢ ning more parallel than the blood-veflels. Their
¢¢ diftribution is feldom different in the oppofite
¢« fides of the fame fubject; nor indeed in any two
¢¢ fubje&s is there confiderable variety found.
¢ Frequently nerves which come cut diftinét or
‘¢ {eparate, afterwards conjoin into one fafciculus,
¢« under the fame common covering : and though
‘¢ the nervous fibrils probably do not communicate

¢ (the
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“ (the reafon of which opinion fhall immediately
“ be given) yet becaufe the coats at the conjoined
¢¢ part are common, and thefe ftrong coats may
¢ have great effets on the foft pulpy nerves, it is
« evident all fuch will have a confiderable fympa-
« thy with one another; whereof feveral exam-
< ples in practice fhall be inftanced when the par-
< ticular nerves are defcribed. In fome parts
<« where there are fuch conjunétions, the bulk of
<« the nerves feems much increafed, and thefe
“ knotty oval bodies, called by Farroprus cor-
¢ pora olivaria, and generally now named gang-
< lions, are formed. The coats of thefe knots
“ are ftronger, thicker, and more mufcular than
¢ the whole nerves which enter into them would
¢« feem to conftitute ; while the nervous fibrils
““ pafs through without any great alteration or
“ change. I do not think any author has yet
‘¢ made a probable conjecture of the ufe or defign
““ of thefe ganglions, whether they imagine them
‘* corcula expellentia, refervoirs, or elaboratories ;
‘¢ neither can I give an account of their ufe the
“¢ leaft fatisfaory to myfelf.

“ From undeniably evident experiments, all
¢ anatomifts are now convinced that to the nerves
“ we owe all our fenfation and motion, of which
‘“ they are the proper organs; and the fenfations
‘“ In the minuteft parts being very diftinét, there-
“¢ fore the inftruments of fuch fenfations muft have
** dittinct origins and courfe to each part. Though

Pa Lot
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“¢ all are agreed as to the effe@, yet 2 hot difpute
¢¢ has arifen about the manner how it is produced ;
¢¢ viz. whether fenfation and motion are occafioned
¢¢ byavibration communicated to the nerves, which
‘ thefe gentlemen {uppofe entirely folid and tenfe,
‘¢ or by a liquid contained and moved in them.
¢¢ The laft of thefe opinions I rather incline to, for
¢¢ thefe reafons: Becaufe the nerves proceeding from
¢ the brain bear a great analogy to the excretory
¢ dulls of other glands: then they are far from
‘¢ being ftretched and tenfe, in order to vibrate :
¢ and what brings the exiftence of a liquid in their
‘¢ cavities next to ademontftration, isthe experiment
‘“ firft made by Berrini, and related by Boun
““« and Pitcairn, which I have often done with
¢¢ exact good fuccefs ; it is this : After opening the
¢¢ thorax of aliving dog, catch hold of and comprefs
¢¢ the phrenic nerve, immediately the diaphragm
¢¢ ceafes to act; remove the comprefling force, that
¢¢ mufcle again contralts; gripe the nerve with one
‘¢ hand fome way above the diaphragm, that fep-
¢ tum is ina&ive ; then with the other hand ftrip
¢« down the nerve from the firft hand to the dia-
¢ phragm, this mufcle again contralls ; after once
¢t or twice having ftripped the nerve thus. down,
¢¢ or exhaufted the liquid contained in it, the muf-
¢¢ cle no more acts, {queeze as you will, till the
¢ firft hand is taken away or removed higher, and
*¢ the nerve ftripped, i. e. the liquids in the fupe-
“¢ rior part of the nerve have freec accefs to the dia-

¢¢ phragm,
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«¢ phragm, or are forced down td it, when it again
«¢ will move. Now if thisliquid fhould be granted
¢ us, I am afraid we fhall be {till as much at a
¢ Jofs to account for fenfation and motion as ever ;
¢« and therefore all I thall affume 1s what is foiind-
“¢ ed on experiments, that thefe two actions do de-
“ pend on the nerves; that fenfations are pleafant
‘¢ a5 long as the nerves are only gently affeted
¢¢ without any violence offered them ; but as {foon
¢ as any force applied goes beyond this, and
¢ threatens a folution of union, it ‘creates that
“¢ uneafy fenfation, pain: the nerves, their fource,
“ or their coats being vitiated, either convulfion
¢¢ or pally of the muicles may enfue.

¢ Tue nerves are diftinguithed into two claffes,
¢ of the encephalon and medulla fpinalis; of the
“ firft there are generally ten pair reckened, of
¢ the laft thirty. I fhall defcribe the nerves in
¢ the fame order in which they are generally
¢ ranked, though it is not poffible to profecute the
‘¢ diffection of them after the fame manner; but
““ to fupply this, I fhall mention alfo the order
“ where¢in they may be all demonftrated on one
‘“ fubjet. When I affign the origin of any nerve
¢ from any particular part, I defire it may be un-
¢¢ derftood of that part of the furface of the me-
“ dulla where the nerve firft appears; for by this
““ method we fhall fhun any difpute with thofe au-
‘¢ thors who trace their rife too minutely, and per-
“ haps be lefs liable to miftake, or to deceive our

Ed ¢ readers,
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¢ readers. Nor fhall I be over anxious about the
‘¢ terminations of the minime fibrille, fince it is
¢¢ not poflible to trace them ad ultimos fines ; nor
““ do I think it very neceffary for explaining any
¢ phznomena, while very often in a multiplicity
‘¢ of words the whole defcription comes to be ob-
¢¢ fcure or unintelligible.

¢“ OF the ten pair proceeding from the encepha-
¢ lon, the firft is the olfa&tory, which in brutes,
¢ juftly enough, have the name of proceflus mamil-
¢ Jares beftowed on them, being large and hollow,
“ and are indeed evidently the- two anterior ven-
¢¢ tricles of the brain produced; which ftructure,
¢ and the lymph conftantly found in them, induced
¢¢ the ancients to believe that they ferved as emunc-
‘¢ tories to convey the fuperabundant mucus from
‘¢ the cold moift brain to the nofe; but in man
¢ they are f{mall, long, and without any cavity,
¢ rifing from that part of the brain where the ca-
* rotid arteries are about to enter, and running un-
s¢ der the anterior lobes of the brain, become a little
¢ Jarger, till they reach the os cribriforme, into
*¢ the foramina of which the {mall filaments infi-
¢ nuate themfelves (as upon gently pulling thofe
¢« nerves, or after having cut them very near the
‘“ bone, is evident) and are immediately {pread on
¢ the membrana narium. Their tender ftructure,
“ and fudden expanfion on fuch a large furface,
¢ make it impoffible to trace them on the mem-

¢ brane of the noftrils; which has given fome handle
id tﬂ
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to feveral authors to deny them the ftrutture or
ufe of nerves.

« Tug fecond, or the optic, which arife fingle
from the thalami nervorum opticorum, and then
uniting at the fore part of the cella turcica; they
feem to be pretty much blended; afterwards they
divide, and running obliquely forwards, pafs out
at their proper hole of the {phenoid bone, and
enter the globe of the eye to be expanded into

the membrana retina. From this conjun&ion of

thefe nerves, authors generally endeavour to ac-
count for our feeing objelts fingle; whereas we

¢¢ have reafon to believe fithes, the chameleon, &c.

(11

(13

11

(14

whofe opticnerves fimply crofsone another with=
out any fuch union, do fee obje&s alfo fingle,
fince they fo exaltly ruih on their prey ; where-
as if thofe authors affertions were true, they

s¢ would oftener catch at the thadow than the {ub-
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ftance. The blood-veffels running through the
middle of thefe nerves, and the ramifications of
the retina, are very obfervable ; whence we may
deduce the reafon of PicArD’s experiment of
fuch objecls as fall on the entry of theoptic nerve
being loft to us; and hence alfo an account may
be given of an amaurofis, or gutta ferena.

““ Tue third pair of nerves firft appear at the
anterior part of the proceffus annularis, and go-
ing out at theforamen lacerum, are diftributed to
the globe of the eye; mufculus rectus Fallopii,

¢¢ attollens,adducens, deprimens, and obliquus mi-

P-} ¢ nor.s
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nor ; therefore this pair has juftly got the name
of motores oculi,
¢ Tur fourth pair, which are the fmalleft of
any, derive their origins from the anterior lateral
part of the proceffus annularis, and go out at the
foramina lacera, to be entirely {pent on the muf-
culi trochleares, or obliqui majores oculorum,
to which mucles chiefly the rotatory motion
of the eyes in ogling, and the advance of the
eyes forward in ftaring and fury, is owing; for
which reafon anatomifts have called thefe nerves
pathetici.
‘“ THE fifth pair arife from the fides of the an-
nular procefs, and after piercing the dura mater
divide into three branches; the firft of which is
the ophthalmic, which, as it is about to enter
the orbit by the foramen lacerum, fends off a
fmall twig that aflifts in the formation of the
intercoftal ; and then the nerve is diftributed to
the glandala lacrymalis, fat, membranes, and pal-
pebra of the eye, while it fends one confiderable
branch through theorbiter internus, anteriorhole,
to be loft in the membrana narium ; and a fecond
paﬂ”cs the foramen and fupercilia, to fupply the
mufcles and teguments of the forehead. Hence
we éﬂﬁl:,f difcover what part is affeted in that
painful difeafe the megrim, when the eye-ball
and forehead arg racked, and fuch a heat is felt
within the nofe. Hence alfo we may learn how
the mufcles of refpiration come to be fo mucl
¢¢ affected
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¢ affeed on the application of any acrid irritating
¢¢ {fubftance to the membrana narium, as to pro-
¢ duce that violent convulfive motion, {neezing.
¢¢ The fecond branch of the fifth pair, which may
¢¢ be called maxillaris fuperior, paﬁl‘:s out thmugh
¢¢ the foramen rotundum offis fphenoidis, and im-
¢¢ mediately gives nerves to the fat under the cro-
‘¢ taphite muicle, and to the palate, finus {phenoi-
¢¢ dalis, and noftrils. The remaining trunk infinu-
¢ ating itfelf into the channel on the top of the
¢¢ antrum Highmorianum, to which cavity, and to
¢ the tecth of the upper jaw, it gives fmall twigs,
¢ at laft comes out at the orbiter externus hole,
““ and is {penton the mufculus orbicularis palpebra-
‘¢ rum, nofe, and upper lip, where fome branches
“¢ of the feventh pair feem to unite themfelves to
¢¢ the twigs of this. The third branch, or max-
¢ illaris inferior, goes out at the foramen ovale, or
“ fourth hole of the wedge-like bone, and foon
¢ f{plitting into a great many branches, is diftri-
* buted to the mufculus crotaphites, maffeter, pte-
“¢ rygoides, digaftricus, buccinator, mylohyoideus,
¢ geniohyoideus, genio-gloffus, and bafio-gloffus,
¢¢ glandula f{ublingualis, maxillaris inferior, and
“ parotis, to the external ear, where it feems to join
““ the portio dura to the fubftance of the tongue,
““ in which it is pretty much confounded with the
““ ninth pair: from the root of this laft branch the
* chorda tympani is refle®ed. The laft ramifi-
““ cation of this branch which I fhall mention, is

¢ that
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¢ that which enters into the canal of the lower jaw,
¢« furnifhes the teeth there, and comes out at the
¢¢ chin, on which and the lower lip it is beftowed ;
“¢ at this place it is again conjoined to the feventh
“¢ pair. From this thort fketch of the large fifth
¢¢ pair of nerves, and by obferving feveral phzno-
¢ mena which happen to thofe parts to which they
“¢ are diftributed, we might have a much farther
¢¢ confirmation of the general do&rine of nerves
«¢ delivered ; and fee, at leaft, the way pathed to 2
¢¢ rational account of thefe ph@nomena, for reafon-
““ ing on which we fhould not otherwife have the
“¢ leaft ground. We can, for example, from the
¢¢ chorda tympani and the nerves of the teeth be-
““ ing derived from the fame common trunk, un-
¢ derftand how the found of any vibrating body
¢ held between our teeth is fenfible to us, when
“¢ another cannot poflibly hear the leaft of it. By
“¢ the like rule we know why in a violent tooth-
¢¢ ach the mulcles of the face are fometimes con-
¢ yulfed ; nor fhall we be furprifed to hear one
¢¢ plagued with the ach in his upper teeth, com-
¢ plain of a gnawing pain deep feated in the bones
¢¢ of his face; or to fee his eye-lids much fwelled,
“ or the tears trickling down in great abundance:
¢ whereas the lower teeth aching, the ear is pain-
“ ed, and the faliva flows in great quantities. We
‘¢ may have fome diftant views of fome foundation
‘¢ in reafon for the cure of the tooth-ach, by ftrong
“ compreflion of the chin, or by applying blifters

¢ behind
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¢s behind the ears, or by burning behind or on the
«¢ ear. Among a great many inftances of the good
¢ effe@ of the actual cautery in fuch a cafe, I fhall
“ give one which feems to me remarkable: 1. M.
«¢ was feized with the tooth-ach ; a convulfion of
s¢ that whole fide of his face followed whenever
¢ the pain became acute, or he attempted to
«¢ fpeak. After he had undergone bleeding, purg-
< ing, falivation, {etons, &c. without any benefit,
¢ he was cured by applying a fmall cauterifing
¢¢ iron to the antihelix.

«TgE fixth pair of nerves arifing from the fore-
¢ part of the corpora pyramidalia, after piercing
¢ through the dura mater, give off a branch,
¢« which, joined with the reflected twig of the oph-
«¢ thalmic branch of the fifth pair, forms the origi-
“ nal of the intercoftal, paffes through the fora-
““ men lacerum to be {pent entirely on the muf-
¢ culus abdultor oculi: fuppofing this nerve to
“¢ fupply ever fo little lefs than a due proportion
‘¢ of liquidum nervofum, an involuntary ftrabif-
“ mus will be occafioned.

““ THouGH the fifth and fixth pair of nerves
‘¢ form entirely the beginning of the intercoftal
“¢ before it goes out of the fcull, yet becaufe fe-
‘¢ veral other nerves contribute towards the for-
““ mation of its trunk before it fends off any
““ branches, I fhall fuperfede the defcription of it
¢ till the original nerves are fpoke to,

“ THE
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¢ Tur feventh pair appears coming out from
“ the fide of the root of the annular procefs, and
«“ entering the meatus auditorius internus ; and
““ immediately dividing, one part foon lofes its
¢ firm coats, and is expanded on the inmoft ca-
¢« mera of the ear; while the other, paffing through
¢ the aquaductus Fallopii, comes out of the fcull
¢ involved in all its coats between the ftyloide and
¢« maftoide procefles; whence we fee the reafon of
<¢ the firft being named portio mollis, and the
¢ other dura: thislaft, after its exit, {fupplies the
¢« mufculi obliqui capitis ftylohyoidei, ftylogloffi,
«¢ and ftylopharyngei, and platyfma myoides ; on
¢ which, and to the fkin of the neck, a great num-
< ber of its fmall filaments run, which are {fome-
‘¢ times cut in opening the jugular vein, whence
¢ pain at firft, and a little numbnefs afterward.
¢« The fuperior branches of it fupply the parotid
¢ gland, external ear, and whole fide of the face
¢ a5 far forwards as the chin, It 1s faid to com-
<« municate thrice with the fifth pair, and twice
¢« with the fecond vertebra. Whether may not we
«« hence {ee fome reafon why the head is fo foon
¢« moved by the impreflion of found on our ear ?
¢ 'Tue eighth pair of nerves derive their origin
¢« from the fide of the bafis of the corpora olivaria,
«¢ where their loofe filamentous textureisvery con-
« {picuous ; then running to the hole common to
¢ the offa temporum and occipitis, they are there
£ Jmned by the accefforius Willifii, which has its
‘“ beginning
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beginning from the two or three {fuperior nerves
of the medulla fpinalis, and mounts upwards
thither, to pafs out with the eighth pair, at that
common foramen juft now mentioned: Very
foon after they, wrapped up in the fame coat,
have got out of the cranium, the acceflorius fe-
parates from its companion, and after paffing
through the middle of the mufculus maftoideus,
is loft in the mufculus trapezius and rhomboides
fcapule; while the large trunk, which, from the
great number of branches it fends off, obtains
the name of vagus, runs ftraight down the neck,
near the carotid artery, in its courfe giving feve-
ral branches to the larynx: when entered the
thorax, it {plits into two; the anterior ferves the
pericardium, fends branches to join with thofe
of the intercoftal that go to the heart, and then
on the right fide turns round the fubclavian, and
on the left round the du&us arteriofus, to mount
again upwards at the fide of the cefophagus to
be loft in the larynx. This recurrent branch it

¢ is that we are earneftly cautioned to avoid in

bronchotomy, though by reafon of its deep fitu-
ation we are in no hazard of it. If both thefe
nerves were cut, it is probable the voice would
not beentirelyloftaslongasthefuperior branches
ftill fupply the larynx. The pofterior branch of
the eighth pair goes along with the cefophagus,
and f{upplies the lungs, the gula, and ftomach
very plentifully : and as all the nerves beftowed

(21 on
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“ on this vifcus enter at the fuperior orifice of i,
< the fenfation here muft be very acute; whence
““ HeLMoNT imagined the mouth of the ftomach
¢ to be the feat of the foul. What remains of
‘¢ this par vagum is adjoined to the intercoftal im-
“ mcdiatel}f!belﬂw the diaphragm.

““ TuE ninth pair appear firft at the inferior
¢¢ part of the corpora pyramidalia, and march out
< at their proper holes of the occipitis, and after
¢ fending off fome nerves to the glandula thyroi-
¢ dea, and mufculi fterno-hyoidei, and {terno-thy-
‘¢ roidei, are loft in the fubftance of the tongue.
‘¢ Authors have difputed whether this ninth or
“ the fifth isthe guftatory nerve; the old opinion
“ in favour of the ninth is to me moft probable,
‘“ becaufe the fifth is no where elfe employed as
“ an organ of {enfation, becaufe the ninth feems to
‘¢ penetrate the fubftance of the tongue more,
“ while the fifth is {pent on the mufcles.

‘¢ Tue tenth pair comes out from the beginning
* of the medulla fpinalis, betwixt the os occipitis
““ and firft vertebra colli, and is all, except what
““ goes to the ganglion of the intercoftal, {pent on
“ the mufculi obliqui, and extenfores capitis.

““ THE only nerves proceeding from the ence-
«¢ phalon not defcribed, are the reflected branches
“ of the fifth and fixth, which indeed are fo {mall
¢¢ and pappy,and hid by the carotid artery as they go
“ out with it in its crooked canal, as not to be eafily
“ traced ; but whenever they have efcaped from the

6 ““ 0s
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« os petrofum, they are joined by branches from
« the eighth, ninth, tenth, and firft and fecond
« {pinal, and the largeft ganglion of the body is
«¢ formed, from which the nerve, named now in-
¢ tercoftal, goes out, to defcend down the neck
¢ with the carotid, fupplying in its courfe the muf=-
¢ culi flexores of the head and neck, and commu-
‘¢ picating with the cervical nerves. As the inter-
‘¢ coftal is about to enter the thorax, it again forms
“« a ganglion, from which the nerves to the trachea
‘¢ arteria and the heart are fupplied, which join with
‘¢ the branches of the eighth, and pafs between the
‘“ two large arteries and auricles to the fubftance
““ of that mufcle, Now let any one confider the
‘¢ egrefs of the intercoftal, and clofe courfe of it
‘¢ and the eighth with the carotid artery, and this
‘“ manner of entry of the cardiac nerves, furely
‘¢ the alternate conftriCtion and relaxation of the
“¢ heart will appear neceflarily depending on the
‘¢ difpofition of thefe organs of motion, the nerves.
‘¢ The intercoftal after this runs down on the fide
‘¢ of the vertebra thoracis, having additional nerves
““ conftantly fent to it from between thefe verte-
“ bre, till it pafs through its own proper hole of
‘ the diaphragm ; whence it again forms another
« ganglion clofe by the glandule renales, into
“ which the eighth pair enter. From fuch a knot
‘“ on each fide, the nerves of the guts, liver, {pleen,
‘¢ pancreas, and kidneys are derived ; nay the ex-
“ tremity of this nerve is {fent down to the pelvis
‘¢ to
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“¢ to fupply the parts there. Hence the great fym=
¢ pathy of thefe parts may be eafily deduced ; and
¢ a reafon may be given of the violent vomiting
¢ that commonly attends a nephritis, and of the
¢ belching, colics, and ftomach-achs, which often
¢ enfue on the obftru&ions of the menftrua.

“ Berore I proceed to the {pinal nerves, I
¢ fhall fet down the order in which thefe nerves
‘¢ already defcribed, are to be diffeéted, in order
‘“ to demonftrate them all in one fubje&, but to
¢ them muft affume the three firft cervical nerves,
¢ the reafon of which will be evident afterwards.

‘“ PorTI0 DURA SEPTIMI, frontalis quinti, fa-
¢ cialis quinti, mentalis quinti, {pinalis fecundus,
‘¢ {pinalis primus, olfactorius, ophthalmicus quin-
‘¢ ti, motorius oculi, patheticus fextus, opticus,
‘¢ maxillaris inferior quinti, maxillaris fuperior
¢ quinti, acceflorius Willifii, nonus, decimus, oc-
*¢ tavus intercoftalis, portio mollis {feptimi.

¢ THE thirty pair of nerves proceeding from
¢ the medulla {pinalis are generally divided into
¢ four fpecies ; of the neck feven, of the back
«« twelve, of the loins five, and of the os facrum
¢ fix. Now as the medulla {pinalis has none of
«¢ thefe inequalities fo obfervable on the medulla
¢« oblongata encephali, the rife of the nerves is not
“ {o accurately defcribed, being only determined
‘¢ by the bones through which they pafs.
~ “ Tue firft cervical goes out between the firft

¢ and fecond vertebra, and,after fending offbranches
¢ that
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e that communicate with the tenth and {fecond
« yertebrale, is {pent on the mufculus flexus colli,
¢ fplenius, complexus, and teguments of the oc-
gt ciput.

¢« Tue fecond cervical communicates with the
¢ ninth, and with the firft and third of the neck,
¢ and then is diftributed to the teguments of the
¢« neck and fide of the head, and to the glandula
¢ parotis and external ear, where it joins with
¢ the portio dura.

«« Tug third of the neck pafles out between the
¢¢ third and fourth vertebra, foon communicating
¢« with the fecond, and fending down a large
¢ branch, which being joined by another from
¢ the fourth, forms the phrenic nerve that runs
¢ along the pericardium to be loft in the dia-
¢ phragm. In this courfe the right phrenicis ob-
¢ Jiged to make a fmall turn round that part of the
¢¢ pericardium which covers the apex of the heart.
«« Hence it is that fuch as have ftrong palpita-
¢ tions of the heart feel a pungent acute pain im-
¢« mediately above the right orifice of the ftomach.
¢¢ The other branches of this third cervical are
¢¢ diftributed to the mufculus trapezius and del-
¢¢ toides, and to the teguments on the top of the
¢¢ fhoulder ; which, with the defcription of the
“< eighth pair, leads us evidently to the reafons of
¢ the divine HirrocrAaTES’s obfervation, that
‘¢ an inflammation of the liver is generally attend-
¢ ed with a hiccough, and a fuppuration of that
e Q_ ¢ vifcus,
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¢ vifcus, with a violent pain on the top of th
‘¢ {houlder. However, we are not hence to con
¢ clude fo generally, as I have obferved phyficians
“ frequently do, that if the hypochondria are af:
¢ fected, and this pain of the fhoulder is felt, there- |
““ fore the liver is fuppurated ; for any other cauf
¢ ftimulating or firetching the nerves, fuch as in- ‘
¢ flammation, wounds, fchirrous or fteatomatous i
¢ tumours, &c. may produce the fame effect. 5
“ THE fourth cervical, after fending off thatn
¢ branch which joins with the third to form the .
¢ phrenic, runs ftraight to the axilla, where 1I:
¢ meets with the fifth, fixth, and {eventh cerwcals, |
“ and fir{t dorfal that efcape in the interftices of the |
‘¢ mufculi {caleni; and all of them are {o often E
‘¢ conjoined and blended, after they have given off
““ nerves to the mufcles of the neck, {capula, arm,
‘¢ and thorax, and to the teguments, that when the |
¢¢ feveral ramifications go off in the axilla to the
¢¢ different parts of the fuperior extremity, it is im-_
¢¢ poflible to determine which of them the branches |
¢ belong to. The confiderable branches into which |
“¢ they are divided, are {ix; thefe I fhall prefume tuf%
‘¢ oive proper diftinguithing names to, by which%
¢ the defcription will be lefs confufed, and the
¢ young anatomift’s memory better affifted to re-z.
“¢ tain what is fo difficult to reprefent in words.
¢ 1, CuTaNeus runs down the fore-part of
¢¢ the arm, and ferves the teguments, as far as the
‘¢ palm of the hand and fingers. _
¢ 2, MuscuLoO="
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¢ 5, MUSCULO-CUTANEUS, Of PERFORANS

| ¢ casser1r, paffes through the mufculus coraco-

““ brachialis, and after fupplying the biceps and

““ brachizus internus, is {pent on the teguments
¢ of the back of the cubitus and hand.

“ 3. MuscuLARIs, that runs down the fore-
‘¢ part of the arm to be loft in the mufculi flex-
‘¢ ores carpi, digitorum, &c.

““ 4« ULnarts, which fupplies the extenfores
¢ cubiti, and teguments of the elbow, and then
‘¢ paffing through the finuofity at the back of the
“ external condyle of the humerus, runs along the
““ ulna, where it gives twigs to the teguments and
‘¢ neighbouring mufcles; at length is loft in the
“¢ back of the hand, mufculi interofiei, and lumbri-
“ cales in the little finger, and fide of the ring-
‘“ finger next to this. The courfe of this nerve is
id fufﬁciently felt when we lean on our elbow, by
““ the infenfibility and prickling pain in the parts
¢ to which it is diftributed.

“ 5. Rapraris goes down the fore-part of the
*“ arm, near the radius, beftowing branches in‘its
¢ progrefs on the circumjacent mufcles ; and at the
“ ligamentum annulare carpi {plitting, is fent to
* the thumb, fore-finger, middle-finger, and half
*¢ the ring-finger, and to the back of the hand.

““6. ARTICULARIs runs almoft round the top
*“ of the os humeri, and ferves the mufculi exten-
*“ fores cubiti, retraCtores, and elevatores humeri.

) Q2 Ry
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¢ By a ftrong and continued preflure on thefe
¢¢ nerves, by crutches or any fuch hard fubftance,
¢ a palfy and atrophy of the arm may be occa-
¢ fioned.

““ Tue twelve dorfal nerves all communicate
‘¢ with one another ; as foon as they make their
‘“ way out betwixt the vertebre, each of them
¢« gives a pofterior branch to the mufculi erectores
¢ trunci corporis ; the firft, after having fent off
¢¢ the brachial nerve, already defcribed, is, after the
¢ fame manner with the fucceeding eight, be-
¢¢ {towed on the pleura and intercoftal mufcles ; the
‘¢ tenth and eleventh are moft of them fent to the
¢¢ abdominal mufcles ; the twelfth communicates
<¢ with thefirft lumbar, and is beftowed on the muf-
¢ culus quadratus lumbalis and iliacus internus.

¢ Tue fifth lumbar alfo communicates and gives
¢¢ pofterior branches; the firft{fendsfeveral branches
¢¢ to the abdominal muicles, and pfoas, and iliacus,
«¢ while others go from it to the teguments and
¢ mufcles on the {uperior and anterior part of the
¢ thigh, and the main trunk of it is loft in the
¢ crural. The fecond pafles through the pfoas
<« mufcle, and is diftributed much as the former.
¢ The third is loft in the muifculus petineus.
«¢ Branches proceeding from the firft, fecond, and
¢¢ third, make up one trunk, which runs along the
“¢ anterior part of the pelvis, and flipping through a
¢¢ {mall finuofity in the anterior part of the foramen
“ magnum ofiis ifchii, is fpent in the mufculus

7 ‘¢ triceps.
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¢ triceps. This nerve is commonly known by
¢¢ the name of obturator, or pofterior crural nerve.
¢¢ By the union of branches from the firft, fecond,
¢¢ third, and fourth lumbar nerves, the anterior
¢ crural nerve is formed, which running along the
¢ mufculus pfoas, efcapes with the large blood-
¢ yeflels out of the abdomen below the tendinous
¢¢ arcade of its mufcles, and is diftributed to the
““ mufcles and teguments on the fore-part of the
¢¢ thigh: One branch of this crural nerve accom-
‘¢ panies the vena faphena as far as the ancle. Now
¢ let us imagine the fituation of the kidney upon,
¢ and the courfe of the ureter over thefe nerves,
¢¢ and we fhall not be {urprized, that in a nephritis
¢ the trunk of the body cannot be raifed ere
‘¢ without great pain; that the thigh lofes of its
“ fenfibility, and that it is drawn forwards. The
‘¢ remainder of the fourth and the fifth lumbar
‘¢ nerves join with the firft, fecond, and third that
¢¢ proceed from the os facrum : thefe five, when
““ united, conftitute the largeft nerve of the body,
‘¢ {fo well known by the name of the fciatic, or
“ ifchiatic nerve, which feems to be bigger, in
*¢ proportion to the part for the ufe of which it is,
““ than the nerves of any other part are ; the de-
““ fign of which may be to afford fufficient ftrength
“ to the mufcles of the lower extremity, for ex-
“ erting a force fuperior to what is required in any
“ other part of the body. When this nerve is any
““ way obftructed, we fee how unable we are to

‘. 52 ¢ fuppert
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‘¢ fupport ourfelves, or to walk. The {ciatic nerve
‘¢ then goes out at the large hollow, behind the
“ great tubercle of the os ifchium, and pafiing
¢ over the quadrigemini mufcles, runs down the
‘ pofterior part of the thigh, giving off, every
¢ where as it goes, nerves to the teguments and
¢ mufcles of the thigh and leg. At the ham it
‘¢ {plits into two; the {maller mounts over the fi-
‘¢ bula, and ferving the mufculi peronei, flexores
¢¢ pedis, and extenfores digitorum, is continued to
‘¢ the toes along the broad of the foot, while the
¢¢ Jarger trunk finks under the mufculi gemelli,
¢¢ and then divides ; one is {pent on the muicles
¢¢ at the back of the leg and teguments, while
¢¢ the other is continued by the inner ancle to the
¢ foot, and then f{ubdivides; one branch is dif-
¢¢ tributed after the fame manner as the ulnaris,
¢ and the other as the radialis in the hand.

<« TuE other nerves that come out of the os
¢ facrum, are fent to the organs of generation,
¢¢ mufculi levatores ani, and obturatores.

¢ Tuest nerves of the medulla fpinalis may
¢¢ all be diffe@ted and demonftrated in the fame
¢¢ order in which they are defcribed.” For this
accurate defcription of the nerves I am obliged
to Mr. MonRro.

THE nerves feem, when examined with a mi-
crofcope, to be bundles of ftrait fibres not commu-
nicating with one another : and I am inclined to
think, that every the minuteft nerve, terminating

2 in
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in any part, is a diftin& cord from its origin in the
brain or {pinal marrow; or elfe I do not {ee how
they could produce diftinc {enfations in every part;
and the diftiné points of fenfation throughout the
body are fo numerous, that the whole body of
nerves (which taken together would not make a
cord of an inch diameter) muft be divided into fuch
a number, to afford one for every part that has a
diftin& fenfation, that furely {uch a nerve would
be too fmall to be feen by the beft microfcope.
They all pafs in as dire courfes to the places they
{erve, as is pofiible, never feparating nor joining
with one another but at very acute angles, unlefs
where they unite in thofe knots which are called
ganglions, the ufe of which I do not pretend to
know ; they make what appears to be a commu-
nication of moft of the nerves on the fame fide,
but never join nerves on oppofite fides.

THAT the nerves are inftruments of fenfation,
is clearly proved from experiments, but how they
convey thofe {fenfations to the brain, is matter of
difpute. The moft general opinion is; that they
are tubes to contain animal {pirits, by whofe mo-
tions thefe fenfations are conveyed: and diligent
enquiry has been made to difcover their cavities,
but hitherto in vain ; and if each nerve is diftin&
from its origin, as I have endeavoured to thew, and
too fmall to be the object of the beft microfcope, 1
do not fee how fuch cavities are like to be difco-
. vered. Neverthelefs nerves may be tubes, -and

Q¢4 pofiibly
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. poffibly a fluid, whofe cohefion is very little, and |
whofe parts no finer than light, may move freely
in them. Thofe who deny animal fpirits in the

nerves, {uppofe that the fenfation is conveyed by a

vibration, = To which it is objected, that they are

{lack, moift, and {urrounded with foft parts, and

are therefore unfit for vibrations, as indeed they

are for fuch as are made on the ftrings of a mufi-

cal inftrument ; but the minuteft vibrations, fuch

as they cannot be without, may, for aught we

know, be as {ufficient for this end, as the impulfe

of light upon the retina is for the fenfe of fecing.

So that perhaps fenfations may be conveyed ei-

ther, or both ways. However, it being ufually

taken for granted, that it muft be one of thefe

* ways at leaft, the advocates for each have rather

endeavoured to fupport their opinions by argu-

ments againft the probability of the other, than

by reafons offered for their own,

T A B.
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T 2A-B. -+ XXI.

1 Larynx.
» The internal jugular vein.

3 The {fubclavian vein.
4 Cava defcendens.
¢ The right auricle of the heart.
6 The right ventricle.
7 Part of the left ventricle,
8 Aorta afcendens. "5
g Arteria pulmonalis.
10 The right lobe of the lungs, part of which is
cut off to thew the great blood-vefiels.
11 The left lobe of the lungs,
12 The diaphragm,
13 The liver.
14 The ligamentum rotundum,
15 The gall-bladder.
16 The ftomach, prefled by the liver towards the
left fide.
17 The fmall guts.
18 The {pleen. '
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A B, XXVIL

1 The humeral artery.

2 Cubitalis {uperior.

3 Cubitalis inferior, which ends in the hand and
the fingers, and communicates with the
cubitalis {fuperior, under the mufcles of the
thumb.

4 The place where the cubitalis media is given
off.

5 The fuperior cubital nerve.

6 The inferior cubital nerve, which pafles un-
der the inner extuberance of the os humeri;
both thefe nerves give off branches as they
pafs, and end in the thumb and fingers.

g..ﬁ
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LA B XX VILE

1 Part of the biceps flexor cubiti.

2 The fafcia tendinofa from that mufcle, which
is liable to be pricked in bleeding in the ba-
{ilic vein.

3 The humeral artery, on each fide of which is
a large vein.

4 Vena cephalica.

5 Mediana.

6 Bafilica.

7 A tumor formed in the centre of the cubital
nerve, a little above the bend of the arm; it
was of the cyftic kind, but contained a tran{-
parent jelly; the filaments of the nerve were
divided and ran over its furface. This tu-
mor occafioned a great numbnefs in all the
parts that nerve leads to, and exceflive pain
upon the leaft touch or motion. This ope-
ration was done but a few weeks fince : the
pain is entirely ceafed, the numbnefs a little
increafed, and the limb, as yet, not wafted.
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TRA B, XXIX.

1 The medulla {pinalis, from whence arife the
nerves that pafs out between the vertebre.
2 The brachial nerves.
3 The beginning of the cauda equina.
4 The anterior crural nerves.
5 The pofterior crural nerves.
6 The delcending intercoital.
7 Nerves of the neck.
8 The brachial nerves.
9 A ganglion in the defcending intercoftal nerve.
10 Branches from the intercoftal nerve to the
vilcera.
11 A probe paflfed under fome of the intercoftal
nerves that pafs out between the ribs,
12 The anterior crural nerves.
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Of the wrinary and gemital parts of men, together
with the glandule renales.

HE urinary parts are the kidneys with
their veflels and bladder of urine.

Tue kidneys of men are like thofe of hogs;
the two weigh about twelve ounces; they are
feated towards the upper part of the loins upon
the two laft ribs; the right under the liver, and a
little lower than the other, and the left under the
fpleen. Their ufe is to feparate the urine from the
‘flnod, which is brought thither for that purpofe

R 2 by
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by the emulgent arteries ; and what remains from .
the f{ecretion, is returned by the emulgent veins,
while the urine fecreted is carried off through the
ureters to the bladder. I have, in three different
{ubjects, taken ftones out of the loins, which had
made their way from the kidneys through the muf-
cles to the common integuments, where, upon
opening the fkin only, the ftones appeared with a
quantity of matter and urine. We have heard of
operators who have cut for the ftone in the kidneys;
but I will venture to affirm, that thofe cafes were
no other than thefe, though unfairly related.

THE ureters are tubes about the bignefs of goofe-
quills, and about a foot long ; they arife from the-
hollow fide of the kidneys, and end in the bladder
near its neck, running obliquely for the fpace of
an inch between its coats; which manner of enter-
ing is to them as valves. The beginning of the
ureters in the kidneys are the tubuli urinarii, which
joining form the pelvis in each kidney. Between
the tubuli u: ‘narii, authors have remarked {mall
papille ; and ihe parts which are diftinguifhed by
a clearer colour they call glandule.

THE bladder of urine is feated in a duplicature
of the peritonzum in the lower part of the pelvis
of the abdomen; its fhape is orbicular, and its
coats are the fame with thofe of the guts and other
hollow mufcles already defcribed ; viz. an external
membranous,a middle mufcular,which is the muf=
culus detrufor urin®, and an inner membranous

< coat,
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coat, exceeding fenfible, as is fully thewn in the
cafes of the f{tone and gravel. The ufe of this
nice fenfe is to make it capable of that uneafinefs
which excites animals to exclude their water, when
the bladder is extended. This fenfe is {o delicate,
that no fluid but natural urine can be long endured,
even pale urine, or urine with matter in it, in a
degree excite the fymptoms of the {tone, and force
the perfon to void the urine. Sometimes much
matter from thekidneys will excite vehement {ymp-
toms; and this being found in the urine, and the
pain being obferved in the bladderonly, the kidneys
having little fenfe of pain, it is ufually accounted
for from ulcers in the bladder, which I have never
found one inftance of in all the numbers that I have
openedinthiscafe. Indeed the bladder is fometimes
ulcerated, but that deftroying part of the innercoat,
the others ftretch and ulcerate till the urine burfts
through into the cellular membrane of the perito-
nzum, and caufe a moft miferable death. This cafe
1s very rare in men, and much more {o in women.
I have feen cancerous ulcers open the bladder into
the uterus, but thefe, I think, have begun in the
uterus. All thefe cafes have fymptoms like the
ftone ; and not thefe only, but all difeafes of the
uterus which difturb the bladder, and even impof-
tumations or tumors that prefs upon the bladder,
all give the fame fymptoms with the ftone; except
that of a needlefs difpofition to ftool at the time of
making water. Some anatomifts, not thinking how

2
1K %q foon
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foon fluids taken into the {tomach, and not retained
there by being mixed with folids, may pafs into the
blood, as the effe&ts from drinking ftrong liquors or
laudanum, ordrinking without eating when we are
hot, fufficiently fhew; and alfo not confidering the
thortnefs of the courfe from the ftomach to the kid-
neys this way, together with the fize of the emul-
gent arteries, and the velocity of the blood in them,
have imagined and aflirmied, that there muft be fome
more immediate courfe from the ftomach or guts to
the bladder; and not confidering either how fuch'a
courfe would have interrupted one great end in the
animal ceconomy, or that veffels fit to fill the blad-
der fafter than the ureters, muft have been too large
to be concealed; nor, which proves it beyond con-
tradiction, that the bladder is empty when the kid-
neys ceafe to do their office ; which is frequently
taken for a fuppreflion of urine in the bladder.
If in this laft cafe, upon making a preffure on the
region of the bladder, the patient does not feel great
pain, it is fcarce worth while to pafs a catheter to
fearch for urine. In fuppreflions of urine, whe-
ther merely inflammatory, or from the gout, or
from an inflamed ftriGure in the urethra, I have
found nothing fo effe¢tual as bleeding,and purging.
In a fanguine large man, where the penis was too
much inflamed to {uffer the catheter to pafs, I took
away three times twenty-four ounces of bloed, and
gave a purging clyfter, and two {trong purges, all
within the f{pace of twenty hours, which faved

the
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the patient, and delivered him from exceflive tor-
ment. Such pra&tice may feem very fevere, but
in this cafe no time is to be loft ; if the urine can
be drawn off, the method of cure is {lill the fame,
but to be practifed in a gentler manner.

GLANDULZ RENALEs are two glands feated
immediately above the kidneys, of no certain fi-
cure, nor do we know their ufe; but always paint
and defcribe them with the urinary parts, becaufe
of their fituation : in a very young fcetus they are
larger than the kidneys, and in an adult but a little
Jarger than in a feetus. They reccive a great many
{mall arteries, and return each of them one or two
veins. In their infide is a {mall finus, tinCtured
with a footy-coloured liquor.

Tur teftes are feated in the fcrotum; their
office is to feparate the feed from the blood ; they
are faid to have four coats, two common, and
two proper. The common are the outer {kin and
a loofe membrane immediately underneath, called
dartos. The firft of the proper is the proceflus va~
ginalis ; it is continued from the peritonzum to the
tefticle, which it enclofes with all its veflels, but is
divided by a feptum, or an adhefion immediately
above the tefticle, {o that no liquor can pafs out of
that part of this membrane which enclofes the {per-
matic veffels, into that which enclofes the tefticle.
Large quantities of water are fometimes found in
either or both of thefe c:witieé, which difeafe is
cafily remedied by a pun&ure witha lancet; but

| T rarciy
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rarely cured without opening the cavity where the
water 1s contained, as in finuous ulcers. This I
have done, and feen done feyeral times, but never
thought the cure worth the trouble and pain the
patient underwent. The true hernia aquofa is from
the abdomen, which cither extends the peritonzum
into the fcrotum, or breaks it, and then forms a
new membrane, which thickens as it extends, as in
aneurifms and atheromatous tumours. This may
be decided by an injetion, which will {hew by the
arteries that nourith it, whether it is a production
from the peritonzum, or a new membranous bag
formed in the fcrotum: however, the dropfy in
this cift, for fuch it properly is, rarely admits of
more than a palliative cure by puncture or tapping,
like the dropfy of the abdomen, and this with fome
difficulty, becaufe the omentum ufually, and fome-
times the gut, defcends with it. The other proper
coat is the albuginea, which is very ftrong, imme-
diately inclofing the tefticles. The tefticles of a rat
may be unravelled into diftinét veflels; and the tex-
ture of the tefticles of other animals appear to be
the fame, but their veflels are too tender, or co-
here too much to be fo feparated. The tefticles
receive each one artery from the aorta, a little be-
Jow the emulgents, which, unlike all other arte-
ries, arife {fmall, and dilate in their progrefs, that
the velocity of the blood may be fufficiently abated
for the fecretion of {o vifcid a fluid as the {eed. The

right tefticle returns its vein into the cava, and the
left
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left into the emulgent vein on the fame fide, both
becaufe it is the readieft courfe, and becaufe, as au-
thors fay, this {permatic vein would have been ob=
ftructed by the pulfe of the aorta, if it had croffed
that veflel to go to the cava.

A GENTLEMAN, whom I caftrated many years
fince, who trufted too much to his own refolution,
and refufing to have any one prefent to hold him,
except my afliftant, during the operation, moved
fo much, that the ligature which tied all the veffels
with the procefs together, flipt, and only tied the
prncefs over the ends of the veflels: which being
perceived foon after the operation, I cut the liga-
ture, and took out the extravafated blood, and tied
the artery alone, which gave but little pain, and it
digefted off in a week’s time, and the wound being
afterwards ftitched, though the tefticle weighed a
pound, it was perfectly well in five weeks ; which
is in lefs time than the ligature fometimes requires
to be digefted off, when the procefs and all the
veflels are tied together. However, if this cafe is
not fufficient to recommend doing this operation
by tying the artery only, it may be {ufhicient to
recommend extraordinary care in doing of it the
ufual way ; for if the blood had found an eafy
paffage into the abdomen, the patient might have
bled to death.

Ox the upper part of the tefticles, are hard
bodies called epididymi; which are evidently the
beginning of the vafa deferentia. I have unra-

velled
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velled them backward, in fingle veflels, and J
then into more and f{maller, like the excretory |
veflels of other glands.

VAsA DEFERENTIA areexcretory du&s to carry
the elaborated feed into the veficulz feminales.
They pafs from the epididymi of the tefticles,
together with the blood-veflels, till they have
entered the muicles of the abdomen, and then
they pafs under the peritoneum, directly through
the pelvis, to the veficule feminales.

VEsSICULZ SEMINALES are two bodies that
appear like veficles ; they are feated under the
bladder of urine, near its neck ; they may be each
of them unfolded into one fingle duc, which
difcharges into the urethra, by the fides of the
~ roftrum gallinaginis, which is an eminence in the
under fide of the urethra near the neck of the
bladder. In thefe veficles, or duéts, the feed is
repofited againft the time of coition; but in dogs
there are no fuch veficles, therefore nature has
contrived a large bulb in their penis, which keeps
them coupled, feemingly againft their inclinations,
till the feed can arrive from the tefticles. The feed
pafles from thefe veficles in men, and even from
the vafa deferentia, in time of coition, through
the proftate glands into the urethra, as in thofe
animals that have no veficul® feminales ; for when
the du@s into the urethra are diftended, that is
the dire¢t courfe from the vafa deferentia, as well

as from the veficule feminales.
ProsTATE
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ProsTATZ are two glands, or rather one,
about the fize of a nutmeg: they lie between
the veficule f{eminales and penis, under the ofla
pubis, almoft within the pelvis of the abdomen.
They feparate a limpid glutinous humour, which
is carried into the urethra by feveral ducts, which
enter near thofe of the proftatz. This liquor feems
to be defigned to be mixed with the feed in the
urethra, in the time of coition, to make it flow
more eafily. If the venereal infection reaches the
proftate glands, it will fometimes make large ab-
{ceffes, which are apt to form finufes, and even
make a paffage into the bladder. Upon the firft
attack of this difeafe, I have prevented all this
mifchief, by taking off the external fkin by in-
cifion, as far as the hardnefs of the tumour ex-
tended, which draining very plentifully, the tu-
mour has fubfided, and the patient been eafily
cured ; but this cafe once becoming fiftulous, is
very difficult indeed. It often is cured by open-
ing the finufes and confuming the difeafed parts
by efcarotics ; but a much better and cafier way,
which I have often done, is to cut out all the fif-
tulous and difeafed parts at once.

Penis; its fhape, fituation, and ufe, need no
defcription. It begins with two bodies named
crura, from the offa ifchia, which unite under
the offa pubis, and are there ftrongly connected
by a ligament. 1In its under part is the urethra,
through which both the feed and urine pafs ; its

fore-
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fore-part is called glans, the loofe fkin which co-
vers it, preputium, and the {trait part of that fkin
on the under fide, frenum. 'The urethra is lined
with a membrane filled with fmall glands that
{eparate a mucus, that defends it from the acri-
mony of the urine. Thefe glands are largeft neareft
the bladder. Mr. Cowper defcribes three large
glands of the urethra, which he difcovered; two
of which are feated on the fides of the urethra,
near the ends of the crura penis; to which he
adds a third, lefs than the other, feated almoft in
the urethra, a little nearer the glans than the for-
mer. All thefe glands have excretory dudts into
the urethra, and from them are fecreted all the
matter which flows from the urethra in a gonor-
rheea, whether venereal or not. In the venereal
infetion, the urethra and the glands are firft in-
flamed by the contagious matter, that caufes a heat
of urine, which abates as foon as the glands begin
to difcharge freely ; but if by chance this difeafe
continues till any part of the urethra is ulcerated,
the ulcer never heals without a cicatrix, which
conftri¢ts the urethra, and makes that difeafe’
which is vulgarly called a caruncle. The inner
texture of the penis is {fpongy, like the inner tex-
ture of the fpleen, or the ends of the great bones.
It is ufually diftinguithed into corpus cavernofum
penis, glandis, and urethre. The firft of thefe
makes part of the glans, and is divided its whole

length by a feptum; the other two are compofed
of
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of fmaller cells, and are but one body. On the
upper fide of the penis are two arteries, and one
vein called vena ipfius penis. The arteries are de-
rived from the beginnings of the umbilical arteries,
which parts never dry up, and the vein runs back
to the iliac veins. 'The vena ipfius penis, being
obftruéted, the blood that comes by the arteries,
diftends the cells of the whole penis, and makes
it erect ; but to prevent mifchief from this mecha-
ni{fm, there are fmall collateral veins on the fur-
face of the penis, that carry back fome blood all
the time the penis is eret; but by what power
the vena ipfius penis is obftfulted to eredt the
penis, [ cannot conceive, unlefs {mall mufcular
fibres conftrict it. Some think the mufculi erec-
tores penis do it, by thrufting the penis againft
the os pubis; but they feem not feated conveni-
ently for fuch an office; befides, if a prefiure
from the lower fide of the penis is fufficient, an
artificial preffure, which may be much greater,
fhould, I think, produce the fame effe.

In the feed of men, and of other male animals,
LewENHOECK, by the help of microfcopes, dif-
covered an infinite number of animals like tad-
poles, which he and others {uppofe to be men in
miniature, and that one of thefe being entered
into an egg in one of the ovaria (fee the next
chapter) conception is performed. But though
fcarce any one, that has made due enquiry, has
ever doubted of the exiftence of thefe animals,

yet
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yet there are many who object againft this hypo«
thefis ; and though I am inclined to think it true,
yet I will endeavour impartially to lay down the
principal objections and anfwers, that the reader
may judge for himfelf. The firft and ftrongeft
objeétion, is raifed from the feveral inftances that
have happened of mixed generation, where the
animal produced always appears to partake of both
kinds, as in the common cafe of a mule, which
is begot by an afs upon a mare ; when, according
to that hypothefis, they expet the animal pro-
duced from mixed generation fhould be entirely
of the fame {pecies with the male animal ; as the
feeds of plants, whatever earth they grow in, al-
ways produce plants of the fame kind. Never-.
thelefs, if we confider what influence women’s
fears or longings frequently have upon their chil-
dren in utero, and how great a change caftration
makes in the fhape of any animal, we cannot
then wonder if the mother’s bloed, to which the
animal owes its nourithment and increafe, from
the time of impregnation to the time of its birth,
thould be thought a fuflicient caufe of refemblance
between thefe animals and their mothers. An-
other objection is, that nature thould provide fuch .
a multiplicity of thefe animals, when fo few can
ever be of ufe. To which it has been anfwered,
that in plants a very few of the whole that are
produced, fall into the earth, and produce plants;

and as in plants the greateft part of their feeds
are
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are the food of animals, fo the greateft part of
the animalculz may as well live a time to enjoy
their own exiftence, as any other animal of as low
an order. The laft objection is their fhape; which,
I think, will appear to have no great weight,
when we confider how the eggs of flies produce
maggots, which grow up into flies ; and the tad-
pole, produced from the egg of a frog, grows into
a form as different from a tadpole as the form of
a man : and if thefe animals had produced fo few
at a time, as that their young might have under-
‘gone this change in utero, it is highly probable,
that we fhould not {o much as have fufpected thefe
analogous changes. But how the animalcula
themfelves are produced, is a difficult queftion,
unlefs by equivocal generation, feeing none of
them appear to be in a ftate of increafe, but all
of a fize,.

IN a boy that died of the ftone, I found a
double ureter, each part being dilated to an inch
diameter ; the pelvis in each kidney to twice its
natural bignefs, and the tubuli urinarii, each as
large as the pelvis.

In aman that had never-been cut for the ftone,
I found the ureters dilated in {ome places to four
inches circumference, and in others but little di-
lated, and a ftone that I found in the bladder was
lefs than a nutmeg, which muft have fallen in fe~
veral pieces, or both ureters could not have been
dilated. From this, and other like ob{ervations,

’ 5 I think
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I think it appears, that the great fize to which
the ureters are ufually extended, in people who
are troubled with the ftone, is owing to {mall
ftones which ftick at the entrance into the blad-
der, until the obftruéed urine, which dilates the
ureters, can force them into the bladder.

I vAvVE in feveral fubjets found one kidney
almoft confumed, and once a man with but one
kidney ; and I have feen lymphatics in a difeafed
tefticle, as large as a crow-quill.

2 H AR
Of the genital parts of women.

H E external parts are, the mons veneris,
which is that rifing of fat covered with
hair, above the rima magna, upon the os pubis; the
great doubling of the fkin on’each fide the rima,
called labia; and within thefe a lefler doubling,
named nymphz. Thefe help to clofe up the ori-
fice of the vagina. The nympha are ufually faid
to ferve to defend the labia from the urine; but I
do not fee how the labia ftand more in need of
fuch a defence, than the nymphe themfelves.
CriTtoris is a fmall fpongy body, bearing
fome analogy to the penis in men, but has no
urethra. It begins with two crura from the ofla
ifchia, which uniting under the offa pubis, it
proceeds
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proceeds to the upper part of the nymphz, where
it ends under a2 {mall doubling of fkin, called pre-
putium; and the end which is thus covered is
called glans. This is faid to be the chief feat of
pleafure in coition, in women, as the glans is in
men. |

A viTTLE lower than this, juft within the va-
gina, is the exit of the meatus urinarius.
- Vacina is feated between the bladder of
urine and the inteftinum re&tum. The texture
of it 1s membranous, and its orifice is contracted
with a {phincter (vid. mufc. {fphin&er vaginz) but
the farther part is capacious enough to contain the
penis without dilating. Near the beginning of
the vagina, immediately behind the orifice of the
meatus urinarius, is conftantly found in children
a valve called hymen, which, looking towards the
orifice of the vagina, clofes it; but as children
grow up, and the {phincter vaginz grows ftrong
enough to contrat and clofe the orifice of the
vagina, this valve becoming ufelefs, ceafes to en-
creafe, and is then known by the name of carun-
culz myrtiformes. There have been a few inftan-
ces in which the edges of this growing together,
it continued unperforate, until it has been neceffa-
ry to make an incifion to let out the menfes. The
inner part of the vagina is formed into ruge,
which are largeft in thofe who have not ufed co-
pulation ; and leaft in thofe who have had many
children.  Under thefe rugz are fmall glands,

S whofe
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whofe excretory ducts are called lacunz : thefe
glands {eparate a mucilaginous matter to lubricate
the vagina, efpecially in coition ; and are the feat
of a gonorrheea in this fex, as the glands in the
urethra are in the male,

UTERrus is feated at the end of the vagina;
it is about one 1nch thick, two broad, and large
enough to contain the kernel of a hazel nut; but
in women that have had children, a little larger.
Its orifice into the vagina is called os tince, from
the refemblance it bears to a tench’s mouth. It
has two round ligaments, which go from the fides
of it to the groins, through the oblique and tranf-
verfe muicles of the abdomen, in the {ame man-
ner as do the {feminal veflels in men. This way
the gut pafles in a hernia inteftinalis in women
(vid. mufculi abdominis.) Some authors mention
ligamenta lata, which are nothing but a part of
the peritonzum. Near the fides of the uterus lie
two bodies called ovaria ; they are of a deprefled
oval figure, about half the fize of men’s tefticles,
and have {permatic vefiels ; they contain {mall pel-
lucid eggs, from which they have their name.
There are two arteries and two veins, which pafs
to and from the ovaries or teftes, in the fame
manner that they do in men; but make more
windings, and the arteries dilate more f{uddenly,
in proportion as they are fhorter. Thefe arteries
and veins detach branches into the uterus and fal-
lopian tubes, and not only make communications

betwixt
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betwixt the artery and vein on one fide, and thofe
of the other, but alfo with the proper veflels of the.
uterus, which are detached from the internal iliac
arteries and veins, From thefe vefiels in the in--
fide of the uterus, the menftrual purgations are’
made in women, and fomething of the fame kind
in brutes, as often as they defire coition. One ufe
of thefe purgations is, to open the veffels of the
uterus, for the vefiels of the placenta to join to
them. Many authors have imagined, that there
muft be fome evacuations analogous to this, in
men, which I cannot fee the neceflity of ; but
on the contrary, I belicve that men’s not having
fuch evacuations, is the true reafon why their bo-
dies grow larger and ftronger than women’s : and
their continuing to grow longer before they are fit
for marriage, I alfo take to be the true reafon
why there are more males born than females, in
about the proportion of thirteen to twelve 3 for
women being fooner fit for marriage than men,
fewer will die before that time, than of men.,
NEAR the fides of the ovaria are feated the
tubz fallopian®, one end of which is connected:
to the uterus, and the fide of the ovarium, by a
membrane; theotherend is loofe, and beingjagged
is called morfus diaboli. Among thefe jaggsis a
(mall orifice which leads into the tube, which,
near this end, is about a quarter of an inch diame.
ter, and thence, growing gradually fmaller, paffes
Eu the uterus, and enters there with an orifice

S 2 about
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about the fize of a hog’s briftle. The ufe of thefe
tubes is to convey the male feed from the uterus to
the ovaria, to impregnate the eggs for conceptions;
yet they appear fo ill adapted to this end, that
many have fuppofed there muit be fome other
pafilage from the uterus to the ovaria; but when
‘we confider the cafe of conceptions found in thefe
tubes, and the exac analogy between thefe and
the tubes of birds, where we have the moft un-
deniable proofs of the feed going through the
tube, and of the eggs being impregnated that
way, and of the eggs coming from the ovarium
through the tube, and feemingly with much great-
er difficulty than in women; and befides, how
frequently a matter like the male feed (which I
fuppofe is feed) is found in the fallopian tubes of
women, as I have found in executed bodies, and
in a common whore that died fuddenly, it appears
to me almoft certain, that the feed goes through
the fallopian tubes to the ovaria to impregnate
eggs, and comes back through the fame tubes to
the uterus. I have feen in 2 woman both the fal-
lopian tubes unperforated, which, upon the fore-
going hypothefis,  muft have caufed barrennefs ;
and feed lodged in thefe tubes may have the fame
effeét; which I take to be often the cafe of com-
mon whores, and women that ufe coition too fre-
quently ; and perhaps the fat in the membrane
that connedts the ovaria to the tubes, may in very |
fat women fo keep thefe tubes from the ovaria as

74 to.
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to interrupt impregnations; and befides thefe
cafes, too much or too little of the menfes may
deftroy or interrupt conceptions ; but the latter
cafe, efpecially in young women, is very rare.
From fuch caufes as thefe, and not from imbecil-
lity, I imagine it is that barrennefs oftener pro-
ceeds from women than men ; and though women
do not propagate to fo great an age as men, it is
not, I believe, for want of being impregnated,
but from their menfes ceafing, and thofe vefiels
being clofed which fhould nourith the feetus after
the impregnation, as if on purpofe to prevent the
propagation of a feeble and infirm fpecies. And
from this confideration, one cannot but think that
the perfeGion of the feetus, notwithftanding it is
firft formed in the male feed, depends more upon
the female than the male, or elfe that nature
would, for the fake of the {pecies, have been care-
ful to hinder men as well as women from propa-
gating in a declining age.

5 3 CHAP,
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C-H A:P- 111,
Of the fatus in utero.

HE feetus in utero is involved in two coats,

viz. chorion, which is external, and amnion

which immediately inclofes the feetus. They con-.
tain a quantity of liquor, which is a proper me-
dium for {o tender a being as the feetus to reft in,
and partly fecures it from external injuries, as the
aqueous humour does the chryftalline in the eye;
and when the membranes burft at the time of
production, this humour lubricates the vagina
uteri, to render the birth lefs difficult. And feeing
the ftomach of a feetus in utero is always full of
a fluid, like what is contained in the amnion, and
the guts not without excrements ; we may fuppofe
that this fluid is frequently, during the time of
geftation, {wallowed by the feetus, if not for nou-
rithment, at leaft to keep thefe parts in ufe, and
to flow through the lateals, as a quantity of blood
from the right ventricle of the heart flows
through the lungs before the birth, to keep open
~ thofe paffages till the birth, there being after that
time no other way of receiving nourifhment ;
and that the fxzces found in the guts of a feetus
are thofe parts of this fluid that were taken in at
the mouth, and were too grofs to enter the lacteals.
Yet [ own it takes off very much from the proba=
bility of the opinion of the feetus’s imbibing this
10 liquor,
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liquor, that, if Iam rightly informed, fome who
have been born with mouths and noftrils unper-
forate, have had fuch fluids and excrements in the
inteftines that other feetus’s have, which muft be
confefled, may be derived from the falivary glands
and from the liver, &c. The following curious
paffage was fent me by Mr. Monro. ¢ This li-
< quor contributes nothing to the nourifhment of
¢¢ the feetus, for thefe reafons; firft, becaufe, as
‘¢ you have well obferved, vait numbers of in-
““ {tances might be pmduced, where no paflage
“ was to be found for it: I fhall give you one I
“ faw myfelf in the Hotel de Dieu at Paris in
ST n8.

¢“ Mary Guerrin brought forth two children,
“ one a complete girl, the other had neither head,
<¢ neck, arms, heart, lungs, {tomach, fmall guts,
“ liver, fpleen, or pancreas, yet the great guts,
‘¢ the organs of urine and generation of a female,
““ and lower extremities were perfect, and of a na-
“¢ tural growth; the umbilical vein, after entering
“¢ the abdomen, {plit into a great many branches,
““ which were diftributed to the feveral parts in
““ its abdomen. Though it is true that foon af-
‘¢ ter conception, the liquor in the amnion, and
‘¢ that in the ftomach of the feetus refemble one
‘¢ another pretty near, yet afterward they differ
““ exceedingly ; for the liquor in the ftomach is
¢ ftill gelatinous, thick, and without acrimony,
‘¢ while the other becomes thinner and more acrid;-

' S 4 ¢ whereas,
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““ whereas, had the feetus conftantly {wallowed
¢ this liquor, the cafe would have been quite op-
‘¢ pofite ; nay, often it has happened that thefe
¢¢ waters (as they are commonly called) have been
¢ found quite corrupted, ftrongly fetid, and ex-
¢ tremely fharp, while the fa:tus, except the in-
¢ juries which the external parts received, was
‘¢ well and found ; witnefs the example mentioned
‘“ by BELLINGER, of a woman who was cured
“ of a virulent gonorrheea during her going with
¢ child. And farther, by MarLricuius’s delinea-
“¢ tions of the pullus in ovo, it appears to be evi-
¢¢ dent that the afitellus ferves the fame purpofe as
¢¢ the placenta does in viviparous animals, to con-
‘¢ yey the albumen atténuated by incubation into
¢¢ the blood-vefiels of the chick, and that none of
¢¢ the albumen does pafs through the faccus col-
¢¢ liquamenti.”

Besipes thefe coats, in a cow and many other
animals, we find a membrane called alantois ; it
is inclofed by the chorion, together with the am-
nion, and contains a quantity of water, which it
receives from the bladder of urine by the urachus.
Its ufe feems to be to contain the urine, that it
might not by the common paflage be emptied into
the liquor of the amnion, of which the fetus, 1
am inclined to think, is frequently drinking.

WHETHER an alantois is to be found with a hu-
man feetus or no, anatomifts are not agreed ; and
I cannot give my opinion, having never had a

{ufficient
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fufficient opportunity to enquire. But {urely chil-
dren having an urachus, one cannot well doubt of
an alantois. I have been informed by a gentleman,
whofe probity I can fufficiently rely on, that he
had {een a child that had no external genital parts,
and made water through the navel. At Henley
upon Thames, there is now living a bargeman’s
child about ten years old, of which I had the like
account; but upon examination I found the un-
perforated glans with its frenum immediately be-
low the place of the navel, and the urine iffued
out by drops between this and the belly, in the
place which I fuppofe was the navel, but it was
fo much excoriated, that I could make no certain
judgment about it. In the uterus of a cow with
two calves, I found they had but one chorion,
but each an amnion and alantois diftiné&; but the
cotyledons, which are analogous to the placenta
of the human feetus, were pretty much in com~
mon to the umbilical blood-veflels of both.

THE placenta, or womb-liver, is a2 mafs of
blood-veflels feated on the outfide of the chorion,
being compofed of the extreme branches of the
umbilical vein and arteries, which are, for the
compofition of this part, divided into exceeding
{mall branches, to join a like number of the men-
ftrual veffels of the uterus; which vefltls of the
uterus are made numerous rather than large, that
the feparation of the placenta from them may not
be attended with a flux of blood fatal to the mo-

ther -
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ther; for the fides of little veflels foon collapfe
and clofe, and they are more eafily ftopped, being
comprefled by the uterus itfelf as it fhrinks, which
it begins to do from the time of the birth ; but
when the placenta is feparated before the delivery,
whether untimely or not, thefe vefitls bleed until
the uterus is difcharged of the feetus. The figure
of the placenta is circular, and at its greateft
growth about two inches thick, and fix or feven

in diameter.
THE arteries and veins of the uterus of the mo-

ther, by which the menftrual purgations are made,
are joined to the umbilical arteries and veins in the
placenta of the feetus, the arteries of the uterus to
the veins in the placenta, and the veins in the
uterus to the arteries of the placenta: by thefe
veflels a large quantity of blood is continually
flowing from the mother to the feetus, and back
again ; but for what end fuch a quantity flows
continually, and back again, I cannot conceive,
unlefs it is that the feetus not breathing for itfelf,
it 1s neceflary that as much blood of the mother
fhould flow continually to the feetus, as can leave
enough of air, or whatever our blood receives in
the lungs, for the feetus; and perhaps what nutri-
tious juices the feetus receives, require a great deal
of blood to convey them, they being but a {fmall
part of the bloed. And though the blood paffes
fo plentifully between the mother and the feetus,
yet the communications are not {o obvious as they

are
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are between the arteries and veins in the fame
body ; which makes fome think the communica-
tion is not made by inofculations of veffels, but that
the feetus is nourifhed from the placenta in a ve-
getable manner; but, I own, I am not of this opi-
nion. The navel-ftring or umbilical blood-veffels,
between the placenta and the navel, are about two
feet long, that the feetus may have room to move
without tearing the placenta from the uterus,
which being done too foon, from whatever caufe,
occafions a mifcarriage. Thefe veflels, viz. two
arteries and one vein, twift about each other, par-
ticularly the arteries about the vein, and are con-
tained in one common coat, together with a veflel
called urachus, which arifes from the top of the
bladder of urine, and ends in the membrana alan-
tois ; the umbilical vein goes from the navel di-
retly into the liver, and there enters the great
trunk of the vena portz. Near which entrance,
there goes out the ductus venofus to the great
trunk of the cava, which carries part of the blood
that is brought by the umbilical vein, that way
into the cava, while the reft circulates with the
blood in the porta, the whole of it not paffing
through the dutusvenofus, as is generally believed,
but a great part of it into branches of the porta,
in the liver, otherwife there need be no commu-
nication between the umbilical vein and the porta.
When the umbilical vein is ftopped, it becomes
a ligament, and the ductus venofus foon fhrinks

’. and
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and almoft difappears, having no longer any blood
flowing through it; and even the porta itfelf
within the liver, from whence only blood could
pafs after the birth into the ductus venofus, has
lefs blood flowing through it for fome time than
it had before the birth, it receiving much blood
before the birth from the umbilical vein. The
blood wich flows from the mother to the feetus
by the umbilical vein, is returned, all but a fmall
quantity, which is referved for nutrition, by the
two umbilical arteries, which arife from the in-
ternal iliac arteries, and paffing by the outfides
of the bladder go directly to the navel and pla-
centa ; thefe, with the urachus, being thrunk up
after the birth, lofe much of their appearance,
efpecially near the navel, where they are fome-
times not to be diftinguifhed.

PArRT of the blood before the birth, and not
the whole quantity as is generally thought, which
18 brought by the afcending cava to the right auri-
cle, pafies at once through the foramen ovale into
the left auricle, and the reft flows into the right
ventricle with the blood of the defcending cava,
and thence into the pulmonary artery where about
one half flows into the lungs, and the other half
directly into the aorta by the ductus arteriofus,
which lies between the pulmonary artery and the
aorta, which after the birth is called ductus ar-
teriofus in ligamentum verfus. The better to ex-

plain this contrivance, I will call the quantity of
blood
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blood flowing through the afcending cava in a
given time, four; and that which flows through
the defcending cava, two: then let two of the
quantity in the afcending cava flow into the right
auricle, it will then with the two received from
the defcending cava have the quantity four ; which
being thrown from the right ventricle into the
pulmonary artery, the quantity two is thrown into
the aorta by the ductus arteriofus, and the fame
quantity into the lungs by the pulmonary branches;
then the quantity returning from the lungs to
the left auricle, will be two in the fame given
time, which being added to the two which flowed
through the foramen ovale, in the f{ume time
there will be conftantly the fame proportions re-
ceived into each ventricle, at every diaftole of the
ventricles, as after the birth. Now if the blood
flowing through the alcending cava, joined by that
from the umbilical vein, was but equal to that
flowing through the defcending, let each of them
be called two, and let all the blood of the afcend-
ing cava go through the foramen ovale ; then the
blood which the left ventricle would receive,
would exceed that which flows into the right, by
the whole quantity which flows from the lungs
in the fame time; but the afcending cava convey-
ing more blood than the defcending cava, the ex-
cefs in the left ventricle would be yet greater, If
the proportions which I have taken, for the eafier
computing, were perfeétly right, as I am fure

; they
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they are nearly, then the quantity flowing into the
left ventricle would be to that flowing into the
right at the fame time as five to two, if all the af-
cending blood went through the foramen ovale.
AnD though after the birth the left ventricle of
the heart is only employed in throwing blood into
the aorta, and the right wholly employed in cir-
culating the blood through the lungs ; yet before
the birth all the blood thrown out by the left
ventricle, and about half the blood thrown out of
the right ventricle, being thrown into the aorta,
and the other part only through the lungs, it fol-
lows, that the whole force exerted by the left
ventricle, with about half that of the right, is
employed in throwing blood into theaorta, while
that diftributes blood through the whole feetus
and to the mother: but after the birth, when the
blood is to be no longer carried from the feetus
to the mother, the left ventricle becomes {uthcient
for the circulation through the feetus, and a
new occafion immediately arifes for that addi-
tional power, which before was neceflarily em-
ployed in throwing blood into the aorta; for the
whole mafs of blocd now being to be circulated
thro’ the lungs, the ductus arteriofus clofes, and the
right ventricle muft throw all the blood it receives
into the lungs, there being no longer any pafiage
into the aorta. It is fuppofed that the inflation of
the lungs at the birth, prefently alters the pofition

of the ductus arteriofus, {o as to obftruct it ; which
account
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account i1s indeed mechanical, but, I think, not
true, becaufe I can neither difcern that the pofition
of this veffel is altered, nor its furface comprefled :
but I rather think that immediately upon the
birth, there being no blood carried off from the
fcetus to the mother, and the left ventricle being
fufficient to fill the aorta and its branches with
blood, as I have fhewn before, there is no longer
room for any blood from the right ventricle;
wherefore the blood from the right ventricle will
be forced into the lungs, where the paflage is
now made cafy, as I imagine, by their being in-
flated ; and the duCtus arteriofus, having the blood
no longer forced into it, thrinks, and in time al-
moft difappears. This duct being ftopped, the
valve of the foramen ovale foon ftops that paffage,
it being on the fide of the left auricle (or that
mufcular bag, which is the largeft part of that
auricle) which being much the firengeft, the valve
muft be prefled more on that fide than the other,
by the blood, in the time of the fyftole of the au-
ricle; and it is as evident, that in the diaftole of
the auricle, there muft be more preflure to open
that than the right, it being a ftronger mufcle,
or elfe there could have been no reafon for having
the left auricle ftronger than the right, in propor-
tion to their ventricles. Sometimes this valve does
not quite cover the foramen, in which cafe a fmall
quantity of the blood may poflibly flow from the
left auricle to the right, and fo circulate twice

through
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through the lungs to once through the body, but
none could flow from the right to the left and ef-
cape the lungs, which might be of bad confe-
quence. Some have imagined, that men, who
have this paffage open, cannot be drowned: but
though this paffage 1s fometimes found open, no
man has been yet feen, that we have ever heard of,
that could not be drowned. I have feen the fo-
ramen open in a man that was hanged, to whom
one might juftly expet it thould have been as ufe-
ful as in the cafe of {ubmerfion in water. Many
writers have {fuppofed, that this foramen is open
in amphibious animals, and in fuch fithes as have
two auricles, two ventricles, and lungs like land
animals, without gills, which in other fith are
analogous to lungs. I have diffe¢ted a porpoife,
which is of this kind, and found this foramen
clofed; but the great veins were vaftly large in pro-
portion to the bulk of the animal ; whence I con-
jeCtured, their blood was accumulated in their
veins, while they kept under water, and by that
means the lungs efcaped being opprefled with
blood ; which conjecture feemed to me the more
probable, fince all animals of this kind are able to
abide the leaft time under water, when their blood
is moft expanded with heat. But upon the dif-
{eétion of an otter, whofe foramen ovale was alfo
clofed, 1 found the veins nothing differing from
thofe of other animals. In a water-tortoife, which
I had an opportunity of examining, with that

moft
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moft dextrous and indefatigable anatomift Dr.
Dovecras, I found the two ventricles of the
heart but half divided by a feptum, and in the
beginning of the pulmonary artery feveral ftrong
mufcular rings, a little diftance from each other,
each of which, by contratting, would be capable
of refifting a part of that blood, which otherwife
would have been thrown into the lungs, when
they were under water; and this blood fo ob-
ftruted muft neceflarily be thrown into the aorta,
the two ventricles being in a manner one com=
mon cavity ; and when they ate out of the water,
this communication of ventricles will fuffer but
little confufion of the blood which flows into the
ventricles, becaufe each ventricle receiving and
difcharging the fame quantity of blood, at the fame
time, they will balance each other, and therecby
fuch a mixture will be very much prevented.
Mr. Monro obferves, that the water-tortoife has
very large lungs, confifting of larger veficles than
land animals, and that they receive a'greatcr quan=-
tity of air to furnifh that je ne fgai quoi {o necef-
fary for the life of animals : the fame thing I have
obferved in frogs.

As to the reafon of women’s bringing forth at
the ufual time; it has been faid, that at that time
the head of the child begins to be {pecifically hea-
vier than the reft of the body, and therefore muft
fall lowett in the fluid it lies in, which being an
uneafly pofture, makes the child ftruggle, and
y T bring
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bring on the labour.. But it is not true, that the
head then alters its fpecific gravity ; or, if it did,
there is feldom fluid enough in the amnion for this
purpofe ; and befides, this could only happen right

in one pofture, and would ufually happen wrong
in brutes.

=

C H A P. IV,
Of the Eye.

‘HE figure, fituation, and ufe of the eyes,
together with the eye-brows, eye-lafhes,

and eye-lids, being well known, I need only de-
{cribe what is ufually thewn by diflecting. The
orbit of the eye, or cavity in which it is contained,
is in all the vacant places filled with a loofe fat,
which is a proper medium for the eye to reft in,
and ferves as a focket for it to be moved in. In
the upper and outer part of the orbit, is {eated the
lacrymal ‘gland. Its ufe is to furnith at all times
water enough to wath off duft, and to keep the
outer furface of the eye moift, without which
the tunica cornea would be lefs pellucid, and the
rays of light would be difturbed in their paffage ;
and that this liquor may be rightly difpofed of, we
frequently clofe the eye-lids to fpread it equally,
even when we are not confcious of doing it. At
the inner corner of the eye, between the eye-lids,
ftands
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ftands a caruncle, which feems to be placed to
keep that corner of the eye-lids from being totally
clofed, that any tears or gummy matter may flow
from under the eye-lids, when we fleep, or into
the pun@a lacrymalia, which are little holes, one
in each eye-=lid, near this corner, to carry off into
the ductus ad nafum, any fuperfluous tears.

THE firft membrane of the eye is called con-
junétiva ; it covers fo much of the eye as is called
the white, and being refle@ed all round, it lines
the two eye-lids ; it being thus returned from the
eye to the infide of the eye-lids, it effeGually hin-
ders any extraneous bodies from getting behind the
eye into the orbit, and {fmooths the parts it co-
vers, which makes the fri¢tion lefs between the eye
and the eye-lids. This coat is very full of blood-
veflels, as appears upon any inflammation.

TunicA scLEROTIS, and CorRNEA, make to-
gether one firm cafe of a proper form, for the
ufe of the other coats and humours. The fore
part of this ftrong coat being tranfparent, and like
horn, is called cornea, and the reft fclerotis. Un-
der the cornea lies the iris, which is an opake
membrane, like the tunica choroides, but of dif-
ferent colours in different eyes, fuch as the eye
appears, as grey, black, or hazel ; for being feat-
ed under the tunica cornea, it gives fuch an ap-
pearance to that as it has itfelf. The middle of
it is perforated for the admiffion of the rays of
light, and is called the pupil. Immediately under

T2 the
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the iris lie the proceffus ciliares, like radial lines
from a lefler circle to a greater. When thefe pro-
cefles contrad, they dilate the pupil to {uffer more
rays of light to enter into the eye; and the con-
trary is done by the circular fibres of the iris,
which a& as a {phincter mufcle : but thefe changes
are not made with great quicknefs, as appears
from the eyes being opprefled with a ftrong light
for fome time, after we come out of a dark place,
and from the contrary effet in going fuddenly
from a light place to a dark one. And as the pu-
pil always dilates in darker places, to receive more
rays of light, fo when any difeafe makes fome of
thofe rays ineffettual, which pafs through the
pupil, it dilates as in dark places to admit more
light ; therefore a dilated pupil is a certain fign of
a bad eye, and this may be difcerned ufually fooner
than the patient difcerns any defet in vifion. In
men the pupil is round, which fits them to fee
every way alike; it is alfo round in animals that
are the prey both of birds and beafts. But gra-
minivorous brutes, that are too large to be the prey
of birds, have it oblong horizontally, which fits
them to view a large {pace upon the earth; while
animals of the cat kind, who ¢limb trees, and prey
indifferently on birds or animals that hide in the
earth, have their pupils oblong the contrary way,
which fits them beft to look upward and down-
ward at once. Befides thefe there are other ani-
mals whofe pupils are in thefe forms, but in lefs

proportions,
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proportions, fo as beft to fit their ways of life.
Immediately under the fclerotis is a membrane
of little firmnefs, called choroides, In men it is
of a rufty dark colour, fuch as will bury almoft all
the rays of light, that pafs through the tunica
retina, which, if it were of a brighter colour,
would refle€t many of the rays upon the retina,
and make a fecond image upon the firft fomewhat
lefs, and lefs diftinct, but both together ftronger;
which is the cafe of brutes of prey, where a great
part of this coat is perfectly white, which makes
them fee bodies of all colours in the night better
than men, for white geflécts all colours: but
brutes that feed only on grafs, have the fame parts
of this membrane of a bright green, which enables
them alfo to {ee with lefs light, and makes grafs
an object that ‘they can difcern with greateft
ftrength.- But thefe advantages in brutes necefla-
rily deftroy great accuracy in vifion, which is of
little or no ufe to them, but to men of great
confequence. This green part of the tunica cho-
roides in animals that graze, may properly be
called membrana uvea, from its refemblance in
colour toan unripe grape. But in men's eyes only
a white circle round the back fide of the choroides
near the cornea, is called uvea.

IMMEDIATELY under the tunica choroides,
lies the tunica retina, which is the optic nerve
expanded and co-extended with the choroides.
Rays of light ftriking upon this membrane, the

; T a fenfation
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fenfation is conveyed by the optic nerves, to the
common fenforium the brain. Thefe nerves do not
enter at the middle of the bottom of the eyes,
but nearer the nofe; for thofe rays of light being
incffectual for vifion that fall upon the entrance of
the optic nerves, it is fit they thould fo enter, as
that the fame object, or part of any objec, thould
not be unperceived in both eyes, as would have
been the cafe, had they been otherwife inferted ;
which appears from a common experiment of part
of an object being loft to one eye, when we are
looking towards it with the other fhut. 1 know
a gentleman, who having loft one eye by the {mall-
pox, and going through a hedge, a thorn unfeen
(probably from this caufe) ftruck the other, and
put it out. The two optic nerves, foon after they
arife out of the brain, join, and feem perfectly
united ; yet, from the following cafe, I am not
without fufpicion of their fibres being preferved
diftin&, and that the nerve of each eye arifes
wholly from the oppofite fide of the brain, or elfe
that the other nerves throughout the body arife
from the brain, and medulla oblongata, on the
“fides oppofite to thofe they come out of. A {ol-
dier, who was my patient in the hofpital about
five years fince, had, by a puth with a broad
{fword, his left eye raifed in the orbit, which I
replaced with my fingers; it was prefently follow-
ed with exceflive pain in the right fide of the

head only, and a lofs of the fenfe of fecling and
motion
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motion in both the right limbs ; the fenfe of feel-
ing he recovered by degrees in about a month, and
foon after began to recover their motion, but was
twelve months before he could walk, and lift up
his hand to his head ; and in about two years re-
covered all but the fight of the wounded eye,
which indeed did not appear perfet. In fith
thefe nerves arife diftinét from the oppofite fides
of the brain, and crofs without uniting; but as
thefe animals have their eyes fo placed, as not to
fee the fame obje& with both eyes at once, where-
as animals, whofe optic nerves feem to unite, do
fee the fame object with both eyes at once, one
would fufpe& that in one they were joined to
make the obje@ not appear double, and in the
other diftin&, to make their two eyes (as they are
to view different objets at the fame time) inde-
pendent on each other : And yet from the follow-
ing cafes, the feeing objeéts fingle {eems not to
depend upon any fuch union, nor from the light
ftriking upon correfponding fibres of the nerves,
as others have believed, but upon a judgment from
experience, all objects appearing fingle to both
eyes in the manner we are moft ufed to obferve
them, but in other cafes double ; for though we
have a diftin& image from each eye fent to the
brain, yet while both thefe images are of an ob=-
ject feen in one and the fame place, we conceive
of them as one; fo when one image appears to
the eyes (when they are diftorted or wrong di-

i B rected)
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re¢ted) in two different places, it gives the idea
of two; and when two bodies are feen in one place,
as two candles rightly placed, through one hole
in a board, they appear one. But cafes of this
kind being too numerous, I will conclude with
one very remarkable, and, I think, much in favour
of this opinion. A gentleman, who from a blow
on the head had one eye diftorted, found every
object appear double, but by degrees the moft fa-
miliar ones became fingle, and in time, all objeéts
became fo, without any amendment of the diftor-
tion.

THE infide of the eye is filled with three hu-
mours, called aqueous, cryftalline, and vitreous.
The aqueous lies foremoft, and feems chiefly of
ufe to prevent the cryftalline from being eafily
bruifed by rubbing, or a blow; and perhaps it
ferves for the cryftalline humour to move forward
in while we view near objeéts, and backward for
remoter objets ; without which mechani{m, or,
in the place of it, a greater convexity in the cryf-
talline humour in the former cafe, and a lefs con-
vexity in the latter, I do not imagine, according
to the laws of optics, how we could fo diftin&ly
{ee objes at different diftances. However it is in
land-animals, I think we may plainly fee, that
fith move their cryftalline humour nearer the bot-
tom of the eye when they are out of water, and
the contrary way in water; becaufe light is lefs
refracted from water through the cryftalline hu-

mour
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mour than from air. Some have faid, that am-
phibious animals have a membrane like the mem-
brana nictitans of birds, which ferves them as a
lens in the water. I have examined the eye of a
crocodile, which Sir Hans SLoaNE kept in {pi-
rits, and I found this membrane equally thick
and denfe, and confequently unfit for this pur-
pofe, or, I believe, any other, except that obvious
one, of defending the eye from the water. Next
behind the aqueous humour lies the cryftalline ;
its fthape is a deprefled fpheroid, it is diftinctly
contained in a very fine membrane called aranea.
The ufe of this humour is to refract the rays of
light which pafs through it, fo that each pencil of
rays from the fame point of any obje, may be
united upon the retina, as in a camera obfcura,
to make the ftronger impreflion; and though by
this union of the rays, a picture inverted is made
upon the retina, yet furely it is the impulfe only
of the rays upon the retina, that is the caufe of
vifion ; for had the colour of the retina been black,
and confequently unfit to receive fuch a pi¢ture,
would not the impulfe of light upon it have been
fufficient for vifion ? or would fuch a picture, if
it could have been made without any impulfe,
have ever conveyed any fenfation to the brain 3
Then if the impulfe of light upon the retina, and
not the image upon the retina, is the caufe of vi-
fion ; when we enquire why an image inverted
in the eye appears otherwife to the mind, might

we
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we not expe& to find the true caufe from confi-
dering the direCtions in which the rays ftrike the
retina, as we judge of above and below from a
like experience, when any thing ftrikes upon any
part of our bodies? Neverthelefs, in viewing an
objet through a lens, we conceive of it as in-
verted ; whenas, in receiving the impulfes of light
in the fame manner, and having the picture on
the retina in the fame attitude, when we ftand
on our heads without the lens, we have not
the fame, but the contrary idea of the pofition of
the object. Though I have confidered this hu-
mour only as a refra&or of light, yet the firft and
greateft refraction is undoubtedly made in the cor-
nea; but it being concavo-convex, like glafles of
that kind, while one fide makes the rays of light
converge, the other diverges them again. The
fame thing alfo may be obferved of the aqueous
humour, which is indeed more concave than con-
vex ; but when the cryftalline humour is removed
in the couching a cataract, the aqueous pofleffes its
place, and becomes alens; but that refracting light
lefs than the cryftalline, whofe place and fhape it
partly takes, the patient needs a convex glafs to
fee accurately. In fome eyes, either this humour
being too convex or too diftant from the retina,
the rays unite too foon, unlefs the object is held
very near to the eye, which fault is remediable
by a concave glafs ; as the contrary fault, common

to old perfons, is by a convex glafs. If the eye
had
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had been formed for a nearer view, the objelt

would often obftruct the light; if it had been
much farther, light enough would not commonly
have been produced from the objet to the eye.
In fith the cryftalline humour feems a perfet
{phere, which is neceffary for them, becaufe light
being lefs refraCted from water through the cryf-
talline humour than from air, that defeét is com-
penfated by a more convex lens. The vitreous
humour lies behind the cryftalline, and fills up the
greateft part of the eye: its fore fide is concave
for the cryftalline humour to lodge in, and its
back fide being convex, the tunica retina is {pread
over it; it fervesas a medium to keep the cryftal-
line humour and the retina at a due diftance,

Tue larger animals having larger eyes, their
organs of vifion, like a microfcope with a large
lens, are fit to take in a greater view, but in that
view things are not fo much magnified; in leffer
animals a {fmall fpace is difcerned, fuch as is their
fphere of altion, but that greatly magnified, not
really fo in either cafe, but comparatively, for
vifion fhews not the real magnitude of objecs,
but their proportions one to another. Fifh have
their eyes, and particularly their pupils, larger
than land animals, becaufe there is lefs light, and
that not fo far diftributed, in water as in the air.
In all inflammations in the eye, the utmoft hafte
fhould be made, by bleeding, purging, abftinence,
guc. to get rid of the inflammation ; becaufe a con-

tinued
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tinued inflammation feldom fails to make white
opake fcars in the cornea, which caufe dimnefs
if not blindnefs ; and no eye-water with powders
m it fhould ever be put upon the eye, becaufe
none can be made fine enough.

An account of obfervations made by a young gentle-
man who was born blind, or loft bis fight fo early
that he had no remembrance of ever having feen,
and was couched between thirteen and fourteen

years of age.

H O’ we fay of this gentleman that he was

blind, as we do of all people who have ripe
cataralts, yet thcy are never {o blind from that
caufe but that they can difcern day from night,
and for the moft part, in a ftrong light, diftinguith
black, white, and {carlet ; but they cannot per-
ceive the fhape of any thing; for the light by
which thefe perceptions are made, being let in ob-
liquely through the aqueous humour, or the ante-
rior furface of the cryftalline, by which the rays
cannot be brought into a focus upon the retina,
they can difcern in no other manner, than a found
eye can through a glafs of broken jelly, where a
great variety of furfaces fo differently refralt the
light, that the feveral diftin¢ pencils of rays can-
not be colleted by the eye into their proper foci;
wherefore the fhape of an object in fuch a cafe

cannot be at all difcerned, though the colour may ;
And
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And thus it was with this young gentlemen, who,
though he knew thefe colours afunder in a good
light, yet when he faw them after he was
couched, the faint ideas he had of them before,
were not fufficient for him to know them by after-
wards, and therefore he did not think them the
fame which he had before known by thofe names.
Now fcarlet he thought the moft beautiful of all
colours, and of others the moft gay were the moft
pleafing ; whereas the firft time he faw black it
gave him great uneafinefs, yet after alittle time he
was reconciled to it ; but fome months after, fee-
ing by accident a negro woman, he was ftruck
with great horror at the fight.

WHEN he firft faw, he was {o far from making
any judgment about diftances, that he thought
all objects whatever touched his eyes (as he ex-
prefled it) as what he felt did his fkin, and thought
no objects fo agreeable as thofe which were {fmooth
and regular, though he could form no judgment
of their fhape, or guefs what it was in any obje&
that was pleafing to him: he knew not the fhape
of any thing, nor any one thing from another,
however different in fhape or magnitude; but
upon being told what things were, whofe form
he before knew from feeling, he would carefully
obferve, that he might know them again; but
having too many objeéts to learn at once, he for-
got many of them; and (as he faid) at firft he
learned to know, and again forgat a thoufand

10 things
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things in a day. One particular only, though it
may appear trifling, I will relate: Having often
forgot which was the cat, and which the dog, he
was afhamed to afk ; but catching the cat, which
he knew by fecling, he was obferved to look at
her ftedfaftly, and then, fetting her down, faid,
So, pufs, I fhall know you another time. He was
very much furprized, that thofe things which he
had liked beft, did not appear moft agreeable to
his eyes, expecting thofe perfons would appear
moft beautiful that he loved moft, and fuch thin gs
to be moft agreeable to his fight, that were {o to
his tafte. 'We thought he foon knew what pic-
tures reprefented, which were fhewed to him,
but we found afterwards we were miftaken; for
about two months after he was couched, he dif-
covered at once they reprefented folid bodies,
when to that time he confidered them only as
party-coloured planes, or furfaces diverfified with
variety of paint; but even then he was no lefs
furprized, expecting the pictures would feel like
the things they reprefented, and was amazed
when he found thofe parts, which by their light
and fhadow appeared now round and uneven, felt
only flat like the reft, and afked which was the
lying fenfe, feeling, or {eeing?

Brinc fhewn his father’s picture in a locket
at his mother’s watch, and told what 1t was, he
acknowledged a likenefs, but was vaftly {urprized;
afking, how it could be, that a large face could

6 be
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be exprefled in fo little room, faying, it fhould
have feemed as impoffible to him, as to puta
bufhel of any thing into a pint.

Ar firft, he could bear but very little light, and
the things he faw, he thought extremely large ;
but upon feeing things larger, thofe firft feen he
conceived lefs, never being able to imagine any
lines beyond the bounds he faw; the room he
was in, he faid, he knew to be but part of the
houfe, yet he could not conceive that the whole
houfe could look bigger. Before he was couched,
i he expected little advantage from fecing, worth
undergoing an operation for, except reading and
writing ; for he faid, he thought he could have
no more pleafure in walking abroad than he had
in the garden, which he could do fafely and rea-
dily. And even blindnefs, he obferved, had this
advantage, that he could go any where in the dark,
much better than thofe who can fee; and after
he had feen, he did not foon lofe this quality, nor
defire a light to go about the houfe in the night.
He faid, every new object was a new delight; and
the pleafure was fo great, that he wanted words to
exprefs it; but his gratitude to his operator he
could not conceal, never feeing him for fome time
without tears of joy in his eyes, and other marks
of affection : and if he did not happen to come
at any time when he was expected, he would be
fo grieved, that he could not forbear crying at his
difappointment. A year after firft feeing, being

carried
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carried upon Epfom Downs, and obferving a large
profpect, he was exceedingly delighted with it,
and called 1t a new kind of feeing. And now
being lately couched of his other eye, he fays,
that objects at firft appeared large to this eye, but
not f{o large as they did at firft to the other; and
looking upon the fame object with both eyes, he
thought it looked about twice as large as with the
firlt couched eye only, but not double, that we
can any ways difcover.

I nave couched feveral others who were born
blind, whofe obfervations were of the fume kind ;
but they being younger, none of them gave f{o
full an account as this gentleman.

CoRe A P oV,
Of the Ear.

H E figure and fituation of the outer ear

needs no defcription: its inner fubftance is
cartilage, which preferves its form without being
liable to break : its ufe is to colleCt founds, and di-
re¢t them into the meatus auditorius, which is the
paflage that leads to the drum: this paflage is lined
with a glandular membrane, in which alfo is fome
hair ; the cerumen which is feparated by thefe
glands, being f{pread all over this membrane, and

its hairs, ferve to defend the membrane from the
outer
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outer air, and to entangle any infe&t that might
otherwife get into the ear. Sometimes this wax
being feparated in too great quantity, it fills up
the paffage, and caufes deafnefs ; and thofe great
difcharges of matter from the meatus auditorius,
which are commonly called impofthumes in the
ear, I think, can be nothing elfe but ulcerations,or
great fecretions from thefe glands, At the farther
end of the meatusauditoriuslies themembrana tym-
pani, which is extended upon a bony ridge almoft
circular : Its fituation in men and brutes is nearly
horizontal, inclined towards the meatus auditorius,
which is the beft pofition to receive founds; a great
part of them being ordinarily reverberated from
the earth. In men and brutes it is concave out-
ward, but in birds it is convex outward, fo as to
make the upper fide of it nearly perpendicular to
the horizon, which feems fitter to hear each other’s
founds when they are high in the air, where they
can receive but little reverberated found. Thijs
membrane does not entirely clofe the pafiage, but
has on one fide a fmall aperture covered with a
valve. I found it once half open in a man that I
diffected, who had not been deaf; and I have feen
a man {moak a whole pi pe of tobacco out through
his ears, which muft go from the mouth through
the cuftachian tube, and through the tympanum ;
yet this man heard perfectly well. Thefe cafes oc-
cafioned me to break the tympanum in both ears
of a dog, and it did not deftroy his ,hearing, but for

U {ome
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fome time he received ftrong founds with great
horror. Mr. ST. ANDRE has affured me, that a
patient of his had the tympanum deftroyed by an
ulcer, and the auditory bones caft out, without de-
{troying his hearing. From thefe, and other like
cafes, it may be concluded, that themembrana tym-
pani, though ufeful in hearing, is not the feat of
that fenfe; and if any difeafe in that membrane
fhould obftruct the paflage of founds to the inter-
nal parts of the ear, which are the feat of that
fenfe, an artificial paffage through that membrane
might recover hearing, as the removing the cryftal-
line humour, when that obftrus the light, reco-
vers fight. Some years fince a malefa&or was par-
doned on condition thathe {uffered this experiment,
but he falling ill of a fever, the operation was de-
ferred, during which time there was fo great a pub-
lic clamour raifed againft it that it was afterwards
thought fit to be forbid. In very young children
I have always found this membrane covered with
mucus, which feems neceflary to prevent founds
from affe@ing them too much, there being no pro-
vifion to fhut the ears, as there is for the eyes. A
gentleman well known in this city, having had
four children born deaf, was advifed to lay blifters
upon the heads of the next children he might have,
which he did to three which were born afterward,
and every one of them heard well. It feems not
unreafonable to fuppofe that too great a quantity of
this mucys upon the drum might be the caufe of

deafnefs
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deafnefs in the four children,and that thedifcharge
made by the blifters in the latter cafes was the
caufe of their efcaping the {fame misfortune.

InTo the middle of the tympanum is extended
a {fmall bone called malleus, whofe other end is
articulated to a bone called incus, which is alfo ar-
ticulated by the intervention of an exceeding {mall
one, called orbiculare, to a fourth bone called fta-
pes. Thefe bones are contained in that cavity be=
hind the tympanum, which is called the barrel of
the ear; but fome anatomifts call the barrel only
tympanum, and the membrane membrana tympa-
ni. The malleus being moved inward by the muf=
culus obliquus internus, or trochlearis; it extends
the tympanum that it may be the more affected by
impulfe of founds when they are too weak. This
mufcle rifes from the cartilaginous part of the eu-
ftachian tube, and paffing from thence in a proper
groove, 1t 1s refle€ted under a fmall procefs, and
thence paffes on perpendicular to the tympanum,
to be inferted into the handle of the malleus,
fometimes with a double tendon. Parallel to this
mufcle lies another extenfor of the tympanum,
called obliquus externus; it arifes from the outer
and upper part of the euftachian tube, and pafling
through the fame hole with the chorda tympani,
which is a branch of the fifth pair of nerves, it is
inferted into a long procefs of the malleus : This
1s not {o obvioufly an extenfor as to be known
to be fo without an experiment. The mufcle
’ ) klia which
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which relaxes this membrane is called externus
tympani ; it arifes from the upper part of the au-
ditory paflage, under the membrane which lines
that paflage, and is inferted into the upper procefs
of the malleus. The relaxation of the tympanum
is made by this mufcle, without our knowledge,
when founds are too ftrong; and as the pupil of
the eye is.contratted when we have too much
light, and dilated when there is too little, from
what caufe foever, fo when founds are too low,
or the fenfe of hearing imperfect, from whatever
caufe, the extenfors of the tympanum ftretch it to
make the impulfe of founds more effectual upon
it, juft as in the cafe of the common drum, and
the chords of any mufical inftrument. From the
cavity behind the tympanum, which is called the
barrel of the ear, goes the euftachian tube, or
iter ad palatum ; 1t ends cartilaginous behind the
palate. This paflage feems to be exactly of the
{fame ufc with the hole in the fide of the common
drum, that is, to let the air pafs in and out from
the barrel of the ear to make the membrane vibrate
the better, and perhaps in the ear, which is clofer
than a common drum, to let air in or out as it
alters in denfity ; and if any fluid thould be fepa-
rated in the barrel of the eir, to give it a paflage
out. 'This paflage being obftrued, as it is fome-
times, by a large polypus behind the uvula, it
caufes great difficulty of hearing, and fometimes,
when the meatus auditorius is obftructed, a man

opening
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opening his mouth wide, will hear pretty well
through this paffage, which is often fo open, as
that {yringing water through the nofe, it thall pafs
through into the barrel of the ear, and caufe deaf-
nefs for fome time. If any one would try how
he can hear this way, let him ftop his ears, and
take between his teeth the end of a wire, or chord
that will vibrate well, and holding the other end,
{trike it, and the found that he hears will be
through this paffage. To the ftapes there is one
mufcle, called mufculus ftapedis ; it lies ina long
channel, and ending in the ftapes, it ferves to pull
the ftapes off of the feneftra ovalis, which other=
wife it covers. Befides the feneftra ovalis, there
1s another near it fomewhat lefs, called rotunda;
thefe two holes lead to a cavity called veftibulum,
which leads into other cavities aptly called cochlea,
and three femicircular canals, or all together the
labyrinth, in which are {pread the auditory nerves,
to receive and convey the impulfe of founds to
the common fenforium the brain; and furely the
chorda tympani, which is a branch of the fifth
pair of nerves, may alfo convey thefe fenfations
to the brain. The two holes, called feneftra ovalis,
and rotunda, are clofed with a fine membrane, like
the membrane called the drum; and, the larger be-
ing occafionally covered and uncovered by the
ftapes, founds are thereby made to influence more
or lefs, as beft ferves for hearing : and this advan-
tage being added to that of a lax or tenfe tympa-
: U 3 num,



310 SENSES or SMELLING,

num, the effe&t of {founds may be greatly encreafed
or leflened upon the auditory nerves, expanded in
the labyrinth. In the ftrongeft founds, the tympa-
num may be lax, and the feneftra ovalis covered ;
and {or the loweft, the tympanum tenfe, and the
feneftra uncovered. If founds propagated in the air
were heard lefs, we might often be in danger be-
fore we were apprized of it : and if the organs of
hearing were much more perfect, unlefs our un-
derftandings were fo too, we fhould commonly hear
more things at once than we could attend to.

CH AL PV
Of the fenfes of fmelling, tafting, and feeling.

HE fenfe of fmelling is made by the effluvia,
which are conveyed by the air to the nerves
ending in the membranes which line the nofe and
its lamellz. In men thefe lamelle are few, and
the paflage through the nofe not difficult; hence
fewer efluvia will ftrike the nerves, than in ani-
mals of more exquifite {fmell, whofe nofes being
full of lamellz, and the paffage for the air narrow
and crooked, few of the effluvia efcape one place
or another ; befides, their olfatory nerves may be
more {enfibles Fifh, though they have no nofes,
yet in their mouths they may tafte effluvia in the
water, as {urely thofe fith do, who feek their prey
in
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in the darkeft nights, and in great depths of water,
there being more nerves difpofed in their mouths,
than through their whole bodies befide, the optic
excepted ; and it feems as if it was done for this
purpofe; for the mere fenfe of tafting is ordina-
narily lefs curious in them, than in land animals.
In baiting ecl-bafkets, if the bait has lain long in
water, it is {feldom followed ; but upon fcarifying
it afreth, which will make it emit new efluvia,
it ferves as a freth bait. The fenfe of tafting is
made in the like manner upon the nerves which
line the mouth, as is that of feeling upon the nerves
diftributed throughout the body; of which I
fhould {peak more in this place, if T had not done
it already in the chapter of the nerves.

8 AR
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- T A B. XXXI,

1 The under fide of the bladder.
2 The ureters.
3 Vafa deferentia,
4 Veficule {eminales,
5 The proftate gland,
6 Meatus urinarius.
7 A tranfverfe fection of the corpora cavernofa
penis. '
8 Corpus cavernofum urethre.
o Urethra,
10 Septum penis.
11 The feptum between the corpus cavernofum
urethre, and that of the penis.
12 The corpora cavernofa penis divided by the
feptum.
13 Corpus cavernofum glandis.

TAR
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1A B, 2XXIL

1 That fide of the uterus which is next the gut.
2 The fallopian tubes.
3 The fimbrie,
4 Ovaria.
- 5 The mouth of the uterus,
6 Ligamenta rotunda,
7 The infide of the vagina,
8 The orifice of the meatus urinarius.
9 The glans clitoridis.
10 The external labia of the vagina.

11 The nymphez, which are continued from the
preputium clitoridis.
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T A B, XXXIIL

THE parts of an hermaphrodite negro, which was
neither fex perfect, but a wonderful mixture of
both. This perfon was twenty-fix years of
age, and in fhape perfectly male.

1 A clitoris, when erected, almoft as large as a
penis.

2 The glans of the clitoris.

3 Labia, or a divided fcrotum ; in which were
perfet tefticles with all the veflels.

4 Nymphe.

s The entrance into the vagina, where were
caruncule myrtiformes.

6 Furca virginis.

Tue lower figure reprefents another herma-
phrodite, whofe fhape was rather female than
male, but too young to have female breafts,
or a beard, like a male, upon the face.

7 The glans clitoridis,

8 Nymphe.

g Labia with tefticles in them, divaricated to
thew the parts between, but in their natural
fituation very like the other, as the other
when divaricated refembled this.

10 The entrance into the vagina.

11 Furca virginis.
T B,
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T A B, XXXIV,

3 The right ventricle of a feetus diftended with
wax.

2 The right auricle.

3 The left auricle,

4 Branches of the pulmonary veins of the right
lobe of the lungs, thofe of the left being
cut off fthort.

5 The arteries of the left lobe of the lungs.

6 The vena cava defcendens.

7 Aorta afcendens.

8 Arteria pulmonalis.

- 9 Ductus arteriofus.
10 The under fide of a heart of a younger feetus.
11 The right auricle cut open.

12 The cava defcendens cut open.

13 Tuberculum Loweri.

14 The foramen ovale clofed with its valve,

15 The mouth of the coronary veins.

16 The umbilical vein.

17 Branches of the vena porta in the liver,

18 Duétus venofus.

19 Branches of the cava in the liver.

20 Vena cava.

T A B.
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TiAB, - XXXV,

1 A crofs for an objeét.

2 The object reprefented on the retina at the bot-
tom of each eye.

3 The entrance of the optic nerves, in which
place no object is reprefented.

4 Cones, within which all objecs placed are dark
to each eye, the rays from thence falling
upon the entrance of the optic nerves; but
that which falls upon the entrance of the
optic nerve in one eye, can never fall upon
the optic nerve in the other.

5 Pencils of rays from points of the objec paf-
fing through the cryftalline humour, where
they converge, to meet in a point on the
retina to form vilion,

T A B,
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B " XXXVI

1 A knife paffed through the tunica fclerotis, un-
der the cornea before the iris, in order to cut
an artificial pupil where the natural one is
clofed. This operation I have performed
feveral times, with good fuccefs; indeed it
cannot fail when the operation is well done,
and the eye no otherwife difeafed, which js
more than can be faid for couching a catarat.,
In this operation great care muft be taken to
hold open the eyelids without prefling upon
the eye, for if the aqueous humour is fqueez-
ed out before the incifion is made in the iris,
the eye grows flaccid, and renders the ope-
ration difficult. -

2 A crooked needle paffed through a proptofis
of the cornea; the black line‘in the cornea
inclofes a piece to be cut out with a knife.
The operation being thus done, the cryftal-
line humour immediately falls out; and in a
few days the lips of the wound unite. This
operation is very ufeful, and attended with
but little pain. I have done the fame thing
when the whole eye has been fo enlarged
that the eyelids could not be clofed, which
has funk the eye in the head ; but this ope-
ration was attended with fuch violent pain

that I cannot much recommend it

8 3 Shews
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3 Shews how an opake fcar upon the corned,
by obftructing part of each pencil of rays,
makes a dimnefs of fight without a total
lofs.

4 Shews how a catara& or obftrution of the
cryftalline humour, will obftruct the light
which is before it. And how fome fide-
light may pafs to the retina through the
aqueous humour, but not being brought
into a focus, gives only a fenfe of light with-
out vifion,

T A B,
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A B, XXX VI

1 A bone taken out from the firft procefs of the
dura mater not far from the crifta galli.

2 A bone taken out of the mufcular part of the
heart of a man.

3 The under fide of a bone taken out of a frac-
tured {kull,

4 The upper fide of a bone taken from the fame
fliull, where the operation of the trepan had
been thrice made. Thisgirl was brought into
the hofpital a week after the accident. I im-
mediately opened the fcalp, and let out about
two ounces of grumous blood, and laid the
{kull bare about four inches one way, and
three the other, and tied the blood-vefiels,
that I might make the operation without
much difficulty foon after. The fraGure
extended acrofs the os bregmatis from the
fagittal future to the temporal bone; that
part next the os frontis was deprefied equal
to 1ts thicknefs, and a great deal of extrava-
fated blood, and fome matter lay under the
other part of the fame bone. I made two
perforations with the trephine, clofe to the
fracture, that I might raife it up fteadily
through both, and have more room for the

- evtravafated blood to difcharge from under
the fkull, which had difcharged before in

4 great
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great quantity through the fracture. But.
neverthelefs ten days after the former opera-
tion I was obliged to make another perfora-
tion to difcharge the matter morefreely; for,
during a month, the matter ran through all
her dreflings down her face twice every day,
and, was exceedingly fetid, and for the fpace
of three months the matter decreafed very
little in quantity, but grew lefs and lefs of-
fenlive. September the thirteenth, the leaft
of the bones was taken out; and on Sep-
tember the twenty-ninth, the large one;
after which time the matter was good, and
not too much in quantity, Each of thefe
bones is through both tables, for the motion
in the brain was feen, only fome little parts
of the lefler bone remaining, a callus was
formed from them; but where the great
one came away there was no callus, only a
common cicatrix; and befides thefe, many
little bits of bone came away in the dref-
fings : She was foon after cured, and has
remained well many years.

TR
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Tue figure of SaAmMuerL Woop, a miller, whofe
arm, with the {capula, was torn off from his
body, by a rope winding round it, the other
end being faftened to the coggs of a mill.
This happened in the year 1737. The veflels
being thus ftretched bled very little, the arte-
ries and nerves were drawn out of the arm;
the furgeon who was firft called placed them
within the wound, and drefled it fuperficially.
The next day he was put under Mr. FErRNE’s
care, at St, Thomas’s hofpital, but he did not
remove the dreflings for fome days: The pa-
tient had no fevere {fymptoms, and the wound
was cured by fuperficial dreflings only, the na-
tural {kin being left almoft fufficient to cover
it ; which fhould in all cafes be done as much
as may be: Above twenty years fince I intro-
duced the methed of amputating, by firft di-
viding the {kin and membrana adipofa, lower
than the place where the operation was to be
finithed, the advantages of whmh are now fuf~
ficiently known:

1 The end of the clavicle.

2 The cicatrix.

3 The fubfcapularis mufcle,

4 The cubit broke in two places.

X T A B;
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RerrEsENTS the cafe of Joun Hevsuam, who,
the Friday before Eafter, in the year 1721, by
overftraining himfelf at work, had a rupture
of the inteftines into the {crotum, which could
by no means be reduced. He was brought
into St. Thomas’s hofpital the Monday follow-
ing, and I would have performed the operation
immediately, but he refufing to fubmit, it was
deferred till Tuefday morning, when, he be-
ing willing, I performed the operation, and
making a large wound in the bottom of the
abdomen, the inteflines were eafily reduced,
and near a quart of water was difcharged out
of the fcrotum at the fame time. There had
been a rupture of the omentum before, which
being united to the fcrotum and {permatic vef-
fels, I pafled a needle with a double ligature
(as is exprefled in the plate) under that part
of the omentum that adhered, fo as not to

" hurt the fpermatic veflels; then cutting out
the necdle, I tied one of the ftrings over the
upper part of the omentum, and the other
over the lower, and then cut off as much of
it as was in the way. My reafon for tying in
this manner was: to fecure the blood-vefiels,
which, I think, could not be done fo well
with one ligature, becaufe of the largenefs of

the
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the adhefion and the texture of the omentum,
which renders it too liable to be torn by fuch
a bandage. Three days after the operation, an
erylipelas began in his legs, and fpread all over
his body, the cuticle every where peeling off ;
yet he recovered, and continues in a good ftate
of health. After he was cured, at firft he wore
a fmall trufs, but left it off in a fhort time, and
now feels no inconvenience from it, though he
lives by hard labour,

X 2 TA B,
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T AR XL.

Tue cafe of MArRcArRET WHaiTE, the wife of
Joux WaiTE, a penfioner in the Fithmongers
alms-houfes at Newington in Surry. In the
fiftieth year of her age, the had a rupture at
her navel, which continued till her feventy-
third year, when, after a fit of the cholic, it
mortified, and fhe being prefently after taken
with a vomiting, it burft. I went to her, and
found her in this condition, with about fix and
twenty inches and a half of the gut hanging
out, mortified. I took away what was morti-
fied, and left the end of the found gut hanging
out at the navel, to which it afterwards ad-
hered ; the recovered, and hved many years
after, voiding the excrements through the in-
teftine at the navel ; and though the ulcer was
{o large, after the mortification feparated, that
the breadth of two guts was feen; yet they
never at any time protruded out at the wound,
though fhe was taken out of her bed, and fas
up every day.

1 The gut.

2 The cicatrix of the wound,

CHAP,
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CH AP VL
A Jbort bifforical account of cutting for the flone.

HE moft ancient way of cutting for the

ftone is that defcribed by Crersus, which
was indeed cutting upon the gripe, but in a very
different manner from that operation in later ages ;
for he dire&s a lunated incifion with the horns
towards the coccyges, which was plainly that the
gut might be prefled downwards to avoid wound-
ing 1t, and then a tranfverfe incifion upon the
ftone might be made fafely, but not in very young
children, for want of room, nor after puberty,
for then the proftatz are too large to allow of
this operation ; therefore they did not ufually cut
any younger than nine years, nor older than four-
teen : Afterwards, but when we know not, this
operation was improved by cutting lower, and on
one fide, which is the operation now called cut-
ting on the gripe, or with the lefler apparatus.

In the year 1524, MaR1aNUs publithed the
method of cutting by the greater apparatus, now
commonly called the old way, but he owns it was
invented by his Mafter Jouannes pe Romanis.

In the year 1697, FRERE JAcQuEs came to
Paris, full of reputation for the {uccefs of his new
operation for the ftone ; he foon obtained leave to
cut in the hofpitals, where great numbers of his

X 3 patients
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patients dying, and being diffected, they were
found with their bladders cut through, guts
wounded, &c. which brought the operation into
difgrace, as MERY and Dioni1s have related, who
faw thefe things. They fay he performed the ope-
ration without any direction, and without any
knowledge of the parts he was to cut; a thing not
to be mentioned without horror! But of late his
character has been fet in a very different light;
and though ’tis more than probable he himfelf
knew not what he did, yet there are now, who pre-
tend to tell us exactly; though if their teftimonies
are to be regarded, who faw him operate, there is
no place that he did not cut one time or other, and
therefore he may have a fort of right to be called
the inventor of any operation for the ftone that can
ever be performed in thefe parts. It is alfo owned
that he fometimes had great fuccefs, which was
enough to put others of that nation upon trying
of it in a more judicious manner; but if there
were {uch, failing of fuccefs, they have concealed
their experiments.

Mr. Rav, of Amfterdam, who faw F. JacquEs
operate, profeffed to do his operation with the ne-
ceflary improvement of a grooved ftaff, which if
Jacques ever ufed, he furely learned that of
"Rau. He fucceeded wonderfully ; and if he, who
was an excellent anatomift, may be allowed to
underftand his own operation, it was directly into
the bladder, without wounding either the urethra

6 or
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or the proftates: befides this, other competent
judges, who were witnefles to his operations, have
bore the fame teftimony.

IN the year 1717-18, Doctor James Douc-
LASS, in a paper prefented to the Royal Socicty,
demonfirated, from the anatomy of the parts, that
the high operation for the ftone might be prac-
tifed; which had been once performed by Franco
injudicioufly, and by him difrecommended, though
his patient recovered; and afterwards ftrongly re-
commended, but not practifed, by RosseT. Yet
no cne undertook it, till his brother Mr. JouN
DovucGrass, about three years after, performed it,
and with great applaufe, his two firft patients re-
covering. Soon after, a furgeon of St. Thomas’s
hofpital cut two, who both recovered ; but the
fame gentleman afterwards cutting two, who mif-
carried by the cutting or burfting of the peritona-
um, {o that the guts appeared, this way imme-
diately became as much decried as it was before
commended ; upon which the furgeons of St. Bar-
tholomew’s hofpital, who had prepared to perform
this operation, altered their refolution, and went
on in the old way. The next feafon, it being my
turn in St. Thomas’s, I refumed the high way,
and cutting nine with fuccefs, it came again in
vogue ; after that, every lithotomift of both hof-
pitals practifed it ; but the peritonzum being
often cut or burft, twice in my pra&ice, though
fjome of thefe recovered, and fometimes the

X 4 | bladder
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bladder itfelf was burft, from injecting too much
water, which generally proved fatal in a day or
two. Another inconvenience attended every ope-
ration of this kind, which was, that the urine’s
lying continually 1n the wound retarded the cure,
but then it was never followed with an inconti-
nence of urine. What the fuccefs of the feveral
operators was, I will not take the liberty to pub-
lith ; but for my own, exclufive of the two before
mentioned, I loft no more than one in feven,
which is more than any one elfe that I know of
could fay ; whereas in the old way, even at Paris,
from a fair calculation of above 8oo patients, it
appears that near two in five died. And though
this operation came into univerfal difcredit, I muft
declare 1t my opinion, that it is much better than
the old way, to which they all returned, except
my{elf, who would not have left the high way
but for the hopes I had of a better ; being well
affured, that it might hereafter be practifed with
greater {uccefs; thefe fatal accidents having pret-
ty well thewn how much water might be inject-
ed, and how large the wound might fafely be
made. But hearing of the great fuccefs of Mr.
Rav, profeflor of anatomy at Leyden, I deter-
mined to try, though not in his manner, to cut
directly into the bladder; and as his operation was
an improvement of Friar Jacques, I endeavoured
to improve upon him, by filling the bladder, as
DouGLASS lnd done in the high way, with water,

]t':;l*.rmﬂr
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leaving the catheter in, and then cutting on the
outfide of the catheter into the bladder, in the
fame place as upon the gripe; which 1 could do
very readily, and take out a ftone of any fize with
more eafe than in any other way, My patients
for fome days after the operation feemed out of
danger ; but the urine which came out of the
bladder continually lodging upon the cellular
membrane on the outfide of the re€tum, made
feetid ulcers, attended with a vaft difcharge of
ftinking matter ; and from this caufe I loft four
patients out of ten. The cafe of one which efcaped
was very remarkable;—A few days after he was
cut, he was feized with a great pain in his back
and legs, with very little power to move them
upon which he turned upon his face, and refted
almoft conftantly upon his knees and elbows above
a fortnight together, having no eafe in any other
pofture all that while; at length his urine coming
all the right way, his wound foon healed, and he
recovered the ufe of his back and limbs. T think
all thefe fevere fymptoms could proceed from na
other caufe than the urine and matter fomehow
offending the great nerves; which come out of
the os facrum to go to the lower limbs. I then
tried to cut into the bladder, in the fame manner
that Mr. RAu was commonly reported to do; but
there had the fame inconvenience from the urine’s
lodging upon the cellular membrane on the out-
fide of the inteftinum retum. Upon thefe dif-

appointments,
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appointments, I contrived the manner of cutting,
which is now called the lateral way. This ope-
ration I do in the following manner: I tie the
patient as for the greater apparatus, but lay him
upon a blanket feveral doubles upon an horizontal
table three feet high, with his head only raifed.
I firft make as long an incifion as I can, beginning
near the place where the old operation ends, and
cutting down between the mufculus accelerator
urinz, and ereCtor penis, and by the fide of the
inteftinum reGum: I then feel for the flaff,
holding down the gut all the while with one or
two fingers of my left hand, and cut upon it in
that part of the urethra which lies beyond the
corpora cavernofa urethrez, and in the proftate
gland, cutting from below upwards, to avoid
wounding the gut; and then pafiing the gorget
very carefully in the groove of the ftaff into the
bladder, bear the point of the gorget hard againft
the ftaff, obferving all the while that they do
not {eparate, and let the gorget flip to the out-
fide of the bladder; then I pafs the forceps into
the right fide of the bladder, the wound being
on the left fide of the perinzum ; and as they
pafs, carcfully attend to their entering the blad-
der, which is known by their overcoming a ftrait-
. nefs which there will be in the place of the wound;
then taking care to puth them no farther, that
the bladder may not be hurt, I firft feel for the
ftone with the end of them, which having felt,

1 open
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F open the forceps, and flide one blade underneath
it, and the other at top; and if I apprehend the
ftone is not in the right place of the forceps, 1
fhift it before I offer to extra®, and then extrad
it very deliberately, that it may not flip fuddenly
out of the forceps, and that the parts of the
wound may have time to ftretch, taking great
care not to gripe it fo hard as to break it; and if-
I find the ftone very large, I again cut upon it as
it 15 held in the forceps. Here I muft take notice,
it is very convenient to have the bladder empty
of urine before the operation; for if there is any
quantity to flow out of the bladder at the pafling
in of the gorget, the bladder does not contra&,
but collapfe into folds, which makes it difficult to
lay hold of the ftone without hurting the blad-
der ; but if the bladder is contraded, it is fo eafy
to lay hold of it, that I have never been delayed
onc moment, unlefs the ftone was very fmall.
Laftly, T tie the blood-veflels by the help of a
crooked needle, and ufe no other drefling than a
little bit of lint befmeared with blood, that it may
not ftick too long in the wound; and all the dref-
fings during the cure are very flight, almoft {uper-
ficial, and without any bandage to retain them ;
becaufe that will be wetted with urine, and gall
the fkin. At firft I keep the patient very cool, to
prevent bleeding, and fometimes apply a rag dipt
in cold water to the wound, and to the genital
parts, which I have found very ufeful in hot

weather
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weather particularly. In children it is often alone
fufficient to ftop the bleeding, and always helpful
in men. The day before the operation I give a
purge to empty the guts, and never negle&t to
give fome laxative medicine or clyfter a few days
after, if the belly is at all tenfe, or if they have
not a natural ftool. 'What moved me to try this
way, if I may be allowed to know my own
thoughts, was the confideration of women fcarce
ever dying of this operation ; from which I con-
cluded, that if I could cut into the urethra, be-
yond the corpora cavernofa urethra, the operation
would be nearly as fafe in men as women.
WaaT fuccefs I have had in my private prac-
tice I have kept no account of, becaufe I had no
intention to publifh it, that not being fufficiently
witnefled. Publicly in St. Thomas’s hofpital I have
cut two hundred and thirteen ; of the firft fifty
only three died ; of the fecond fifty, three ; of the
third fifty, eight ; and of the laft fixty-three, fix.
Several of thefe patients had the fmall-pox during
their cure, fome of whom died, but I think not
more in proportion than what ufually die of that
diftemper ; thefe are not reckoned among thofe
who died of the operation. The reafon why fo
few died in the two firft fifties was, at that time
few very bad cafes offered ; in the third, the ope-
ration being in high requeft, even the moft aged
and moft miferable cafes expected to be faved by

it; befides, at that time, I made the operation
5 lower,
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lower, in hopes of improving it, but found I
was miftaken. But what is of moft confe-
quence to be known is the ages of thofe who re-
covered, and thofe who died. Of thefe, under
ten years of age one hundred and five were cut,
three died; between ten and twenty, fixty-two
cut, four died; twenty and thirty, twelve cut,
three died ; thirty and forty, ten cut, two died;
forty and fifty, ten cut, two died; fifty and
fixty, feven cut, four died; fixty and feventy,
five cut, one died; between feventy and eighty,
two cut, one died. Of thofe who recovered the
three biggeft ftones were 3 xii, x*, and viii, and
the gredteft number of ftones in any one perfon
was thirty-three. One of the three that died out
of the hundred and five, was very ill with a
whooping cough ; another bled to death by an
artery into the bladder, it being very hot weather
at that time : But this accident taught me after-
wards, whenever a veffel bled that I could not
find, to dilate the wound with a knife, till I
could fee it. Now if Jacques or others, who
of late have been faid to have performed this
operation, whether by defign or chance, did not
take care to fecure the blood-veflels, which as
yet has not been fuppofed, whatever their dexte-
rity in operating might be, their {uccefs at leaft
can be no fecret, for many of their children and
moft of their men patients muft have bled to
death. If I have any reputation in this way,

I have
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—— preternaturally diftended — ~= "% “ihid:
traced — —— — 183
Aqueous humour of the eye — — 296
Arm, right, why more ufed than the left — 24
Artery, coronary — — —— 184
+ carotids, why rifing differently —  ibid.

Artery,
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Artery, cervical —_ —_— — 186
{ubclavian, axillary, &c. — ibid.
intercoftal, &c, — — 188

—————— phrenic, &c. — —  1bid.

— 1liac — e —_ 189
inguinal, &c, —_ — 190
pulmonary — — 183

Arteries, what p— — —_ 2
become bony — - 5
coats — — 194, 200

——— the angles and laws of ramification — 195

————— the force of their contraétions — 196

motion of the blocd in them and in the veins

199, &c.

Aracknoides of the brain — — 221
Atlas, or firft vertebra — — 219
Barrennefs of women —— — 276
Bile, in what quantity — — 164
concreting, forms ftones = == — =166
Biliary ducts — - —_— 163
obftruéted - - 166

Bladder of urine - — —— 260
feldom ulcerated e — 261

Blood, quantity, celerity of its motion, &c. — 206
extravafated, requires firft purging, and then warm
attenuants —r— e —_— 208
Blood-letting — — — 89
what artery in danger - 187

Bones, what — — — 3
ufe —_ — — 4

——— fibres —_— = — 4: 9
how offify and grow — - 4
fometimes decreafe or walte - 5

——— why hollow -~ - — 6

~—— their place {upplied by fhells in fmall animals 7
broken, how united by the callus 1bid.
have not vifible lamelle ~ — 9
— their compalt and fpongy {ubftance =  1bid.

Bones,
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Bones, diftorted or frattured, cured by an indurating

pafte o i el 37

: their difeafes, particularly caries e 38
of the cranium —_ . 11

face — — — 17

' trunk — e -_— 21
- upper limb -— - 29
lower limb — -, 34

internal ear — — 307

Bony excrefcences — — —_ 5
Brain — — - 222
—— full of water in 2 lethargy @ —  — 224
~—— its ftate in an apoplexy — —  1bid.
- {chirrhous humours in the cerebrum  — 224
- impofthumations of the ceredrum ibid.
Breaft and 1ts cancer o — 140
Cecum, or appendix vermiformis —_—  — 156
Callus, unites fractured bones e — 7
Canalis arteriofus _— — 284
Cancer - e — 140
Caries of bones — — — 39
Carpus, bones of - s — 32
Cartilages, what - o — 9
' fubjeét to offification —_— 5
fwelled in rickets — — 1bid.

- prevent contiguous moveable bones from
uniting e — 8

— eroded, occafion anchylofis —  1bid.

where placed and ufe - -~ 41, &c,

moveable in the joint of the jaw —— 41

{femilunar in the knee e 42

Cartilago enfiformis o — 28
Caruncula lachrymalis — -— 291
Caruncule myrtiformes — —— 273
- urethre — - 268
Caftration, how to fecure the veffels - 265
Catamenia — C— — 27§

X, kb Cataract,
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Cataralt, why the patient does not difcern objeéts, though

fenfible of light and colours — — 300
Cerecbellum - — — 223
its wounds caufe fudden death — 224

Cerebrum o — — 222
1ts wounds not mortal - —— 224

Chorion _ — - 278
Choroides oculs -— - —- 293
Circulation, the complete revolution — 217

in {mall veffels, and in living animals 204

Clavicula e —_ —_ 29
Clitoris — — — 272
Colon s — - 156
Conception s — — 269, 276
Conjunétiva oculi e . .~ 291
Cornea oculi — — — 1bid.
a great refractor of light — 298

Couching, not fo much refraction in the eye after the
operation — — 1bid.

hiftory of a young gentleman  — 300
Cowper, Mr. his operation on the antrum — I
Cramp, occafioning firft amputation, and then death 207

Cranium, why compofed of feveral bones  — 12
Chryftalline humour — — 297
a lens for refraltion 297, 298, 299

Cuticula — — —_ — 134
its difeafes — —  ibid.

Cutis — —_ —_ 135
~——— {mall painful tumors under it — 136
Chylification — —- —_ 216
Deafnefs caufed by redundant cerumen — 30§

in fome cafes, perhaps, might be cured by per-
forating the membrana tympani — 306
in three cafes, probably, prevented by bliftering

immediately after birth — 1bid.
s C3UfEd by the polypus of the nofe comprefling
the Euftachian tube = — 308

Dentes,



N, NS DT B
Dentes.  Vide Teeth.

Digeftion of the aliment — — 152, 216
Diflocation of the thigh - - 44
knee — —_ 45

Dropfy and tapping —_— — 211
of the liver — — 212

true afcites never cured — o 21§

in the duplicature of the peritoneum 148, 149

Dutlus arteriofus — — — 284
how clofed — —_ 287

thoracicus — —_ —_ 169

venofus — = -— 283
Duodenum —_ — —_ 15§
Dura mater — —_— — 218
its {inufes —_— — 219

offified — =~ 22T 910

Ear, external — —_— — 304
—— impofthumes of - — I
——— membrana tympani — — ibid.

naturally perforated —  ibid.
- broke in a dog, without caufing
deafnefs —  ibid.
deftroyed by ulcer, and the fmall
bones thrown out, without

deafnefs = ibid,

its perforation propofed 306

—— Imall bones, with mufcles of the malieus 307
Euftachian tube ~— —_ 308
Sfapes, with its mufcle —_— L e 01
labyrinth — —_ = 1bid.
Emphyfema —— — —_— 138
Epididymis —_ —_ —_ 26¢
Epiphyfis of bones - — 8
Epigaftrium e —_— — 2134
Erection of the penis —_ — 269
Excretory veflel — — w— 3
Exioliation of bones —— - 20, 40

Extravafation, »ide Blood.
Y 2 Eye
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Eye — —_ - 290
e [UNICA COMUNETIVA - — 2g1
. [clerotis et cornea - —  ibid.
— iris, proceffus ciliares — —  1bid.
w— funica choroides — — 293
: reting — —  1bid.
~—— humours of - — — 296
—~— inflammations of, require immediate affiftance
2
= membrana niftitans, in amphibious animals, not t%?
refraltion — — —— 297
Feeling, the fenfe of — — 311
Females, why fewer born than males — 275
Fibres, what T — — 2
Fibula — e — 36
Figures of the bones :
1. Thefkeleton of a child twenty months old
The thigh bone of a man fawed through } 50
The os bregmatis of a fetus of fix months
2. The head with the lower jaw — [
3. A fection of the fcull and upper jaw — }
The os [phenoides — — 52
The infide of the bafe of the fcull —
4. The trunk — — 53
5. The vertebre — - 54
6. Bones of the arm, fore- arm, and carpus 55
. The hand - — - §6
8. The thigh and leg of the {kelcmn — 57
g. The fnut of the ﬂcelemn — = 58
10. The adult fkeleton C — -— 59
Figures of the mufcles :
11. A mufcular bufto — — 122
12. The fore view of a mufcular trunk — 123
13 The back view of the fame - 124
. Two mufcular arms — —_ 12§
. A mufcular arm and leg — — 126
16. Two mufcular legs - — 127
17. A mufcular hand —_— - 128

Figures
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Figures of the mufcles: -
18, A mufcular foot e ol 129

19. A complete mufcular figure o 130
20, The mufcular figures of Hercules and Antzus
131

Figures of the vifcera :
21. Vifcera of the abdomen and thorax in fitu 249
22. The liver, pancreas, {pleen, and kidneys, with
the large veflels of the abdemen, and contents

of the pelvis - — 250
23. The lacteals of the jejunum —
The origin and diftribution of the fupe- } 241
rior mefenteric artery —-— -
24. A full view of the vena portarum == 252
25. The vene bepatice —

€5 R ; s 53
The biliary and pancreatic dufts ~ — §
26. Receptaculum chyli et duftus thoracicus — 253
27. The fuperior and inferior cubital nerves }
Courfe and diftribution of humeral artery § 255
28. The parts concerned in V. S. érachii 6
A tumor extirpated from the cubital nerve} 25
29. The medulla fpinalis — —_
The intercoltal nerve e
30. The animalcules in fzmine  —
The circulation in a fifh’s tail
A fmall artery and a vein fpread on
membrane —
Figures of the organs of generation :

=5/

§
-

[ 11

g4

!

31. The bladder, with proftrate veficulee femi-
nales —- — —
A tranfverle {eCtion of the penis e 31T
A longitudinal fection of the penis —
32. The female organs of generation ~ — 313

33- The parts of two different hermaphrodites 314
Figures of the feetus
34- The heart, with its large veflels
The heart, with the foramen ovale . } 315
The venal fyftem of the liver

X8 Figureg

|11
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Figures of the eye, and cafes of furgery:
35. A diagram to illuftrate vifion, and the 6
dark or infenfible point of the eye — } 3t
36. The operation of imperforated iris —
The operation for proptofis cornee  —
A diagram, whence dimnefs of fight

from an opacity of the cornea — 317

A diagram, whence the fenfe of light in

a cataraCtous eye e _—

37. An offification in the dura mater ~ —

in the heart —
Two exfoliations of both tables of the 319

fcull — — —
38. Wood, the miller — — 321
39. The Bubonocele performed on Heyham — 322
40. White’s exomphalos —_ — 324
Fingers, bones of — — 33
Fiftula in ano — — — 72, 157
perinaeo — —_ 267
Flea, why numerous joints in its legs — 7
Fluids, their proportion to the folids — 206
Fwtus, it is nourithed by the mouth — 278
receives red blood from the mother — 282
—— circulation of its blood — e 284
Foramen ovale — - — 1bid,
how clofed — — 287
not open in water animals - 288
Fratture, how united by callus —— -— 7
how bound up with a pafte - 37
of the fcull —_— -— 319
Funis umbilicalis —_ v 283
Gali bladder — — e 163
Ganglion of nerves —_ R
Gland, what — — e 3
{truture o e 146
lachrymal — — 290
~————— lymphatic o — 212
miliary e — — 136

~———— mucilaginous, of joints 47
R Gland,
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Gland, pineal — — 213, 223
pituitary - — 213, 222
falivary — - — 142

ceconomy —_— — 14§
thymus - — - 213
thyroide - — —  ibid.

Glandule renales — - 263

Gonorrbéa — —— — 268

Gutta [erena, f{tate of the brain and optic nerves 223

Hazmorrhage, why commonly on furfaces — 202
Hzmorrhoides, how extirpated — — 158
Hanging kills by interrupting refpiration =~ 176
Heart — - — 177
offification of its mufcular fibres — &, 182, 319

—— its bafis ulcerated, with pus in the pericar-
dium 181

large, lax, and filled with pa{;vpz, in fatal drop-

fies — — ibid.

—— its force — — 196
—— [iftole and diaftole, why remprucal — 197

—— throws the blood along the whole arterial fyi-

tem - — — 200
Hernia. Vide Rupture.

aquofa — — _— 264
Hydrocele - -— s 263
Hymen — — e 273
—— 1mperforated —_ - —  ibid.
Hypochondyium —— e — 134
Hypogaftrium o e —  ibid.
Jaundice e — — 166
Jaw, lower, not offified — — 5
Fejunum — — — 156
Lleum inteftinum e - — ibid.
Iliac pafiion - — — 160
Impofthumations, their feat e —_ 139
Injetion through the arteries into the veins— 203
Inteftines s 155—158

-~ Why fuch a length of — 156

Y 4 Joing
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Joint of the thigh impofthumated - 29
~——— difeafes of - - e 49
Iris - —-— - 291
= alts as a fphm&:r mufcle — —_ 292
Kidneys ' — — 294
tubuli, pap;ﬂf, glands, and pelvis —  26a
one frequently almoft confumed — 272
fometimes but one - —  ibid.
Labia pudendi — —— —  1ibid.
Labour, child-bearing, why at the ufual time 289
Lacteals — — —_ 168
Ligament, what — — 3
——— where placed, and ufes — 43, &c.
Ligamentum uteri rotundum —- — 274
— latum — —  1bid.
Lithotomy, an account of e — 325
Liver — v - 161
difeafed — —_ - 165
: dropfical — — —_ 212
Lobfter, its thells and joints — —_ 7
Lungs — —_— e 172
Luxations of the fpine moft commonly at the lower
dorfal vertebre — —_ 26
Lymphaduds e — == 2,208
Ma‘ies, why more born than females — 27§
Mammee —— — e 139
cancerous - — 140
Marrow, oily e - - 5
' bloody s e —  ibid.
cells, veficles, &ec. -— — 6
Maxillary g]and e e 143
_ . fchirrhous, proving fatal in nine wrlés
ibi
Mediaftinum - - — 172
Medulla oblongata — e L 224
wounded, caufes fudden death  1bid.
Jpinalis — — —  1bid.

Membrana
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Membrana oblongata, its wounds —_ 224
Membrana adipofa —_ — — 137
_ its difeafes = — — 138
tympani. Vide Ear. |
: niflitans. Vide Eye.
Membrane, what —_ — g, 61
~ containing, invefting, &c. — 141
Mefentery — — — 160
Metacarpus — e e 33
Metatarfus, bones of — = 37
Miller, hiftory of the lofs of his arm - 321
Mons Veneris — —_ — 272
Mortification, fhould feparate, before we amputate 208
Mufcles, what — - —_ 3
their fibres fuppofed veficular - 62
———— re(tilineal, pennzform, ufe — 62, &c.
———— of the abdomen — — 67
——— of the genitals and anus — 69
———— of the {calp, ear, eye, lips, and nofe 72
——— of the os hyoides, tongue, larynx, pharynz, and
uvula —_— — 78
= of the lower jaw -_— = 32
«———— of the clavicula and fapula — 83
~————— of the os bumeri — — 8s
~———— of the fore arm and hand - 83
————— of the head and neck - — 97
———— of refpiration, fpine, and pelvis - 102
———— of the thigh and leg — — 108
of the foot and toes — — 11§
of the officula auditus — 3075 309
Nephrotamy, what paffes for that operation — 260
Nerves, what — - 25 225, 246
ganglions - — 227, 247

514

inftruments of fenfation and of motion  ibid.
whether vibrating cords or traductory tubes

228, 247
feem to decuffate —_— — 204
the order of diffe@ting them — 240
of encephalon and medulla Jpinalis = 229

Nerves,
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Nerves, firft pair — — 230
———— fecond pair — e 231
probably decuffate ~— 204
———— third pair = e 231
m——— fourth — — — 232
e fifth — - —  1bid.
e fixth — o — 2
—— feventh — — —_— ggg
———— eighth — e —  1bid.
e ninth —_ — — 218
s tenth _— — - ibid.
——— of the medulla [pinalis _— —_ 240
—— firft cervical — —  ibid.
——— fecond s — - 241
~———— third - — —  1bid.
———— fourth, fifth, fixth, and feventh cervical, with
the firft dorfal —— — 242
~——— the twelve dorfal — - 244
the five lumber - —  1bid.
the f{acral —_— — 24¢
Nicholls, Dr, his opinion of the fphenoidal finufes 14
Nymphe — —_ — 272
Ocfophagus — —_— — 140
Omentum — — — 149
Os tince —_ — — 274
— @thmoides — — b 13
— COCCYZLS —_ — — 22, 2§
— femoris —— — — 34
— frontis — —_— —— 12
- humert — e — 31
— innominalum —_ — —_ 28
— male —— . — 17
— maxille inferioris —— - 20
Juperioris — — 18
P— Hﬂﬁ r— —_— r— I'?
— occipitis — — — 16
— palati —_— — — 19
— pariciale oo - w— 12

Os



Os petrofum —_ — a 15
— planum — — — 18
— facrum — — — 22, 2§
— [phenoides g — —— i3
— [pongiofum pe= b — 20
— temporis - — —— 1§
— Vomer —_ — —_ 20
Offa etiquetra -_— -— — 8, 11
Officula auditus — — — 307
Offification in the dura mater  — — 319

« heart — —  1bid.

Offifying matter, deficient in a lower jaw, and in the

rickets —_— — — 5
Owvaria — ——r — 274
Pancreas o -— — 165
Paracentefis  — — — 11K
Parstis, gland — — — 142

its du&t wounded — 143

: S— ulcerated —  ibid.
Patella — v o 35
how united when broken —  ibid.

Penis — —_— — 267
Pericardium -- — e 177
containing pus — — 181

. adhering to the heart —  ibid.
Pericranium — — — 10
Perioftzum — -— -~ 1bid.
thickened in rickets —_ ~- g
Peritoneum - — —_ 148
Pia mater — — — 221
. - offified — —_ — 1bid.
Placenta — — -—_ 281
its veflels anaftomofe with thofe of the uterus

- 282

Pleura -— — — _ 172
Pleuritic pains, why more commonly in the left fide 178
Polypus of blood —_— — —_ 210
Pope’s eye, in brutes — — 214

Proceffus
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Proceffus ciliares — — 292
Procidentia ani -— — - 157
Proftate —_ — — —_— 266
difeafed — — — 1bid,
Pupilla — — — 291
how contraéted and opened — 292

why round and oval in different ammals ibid,
Radius — —

-~y 2

Receptaculum chyli —_— - 123
Reétum inteftinum Foe - — 157
Regio umbilicalis - — — 133
Refpiration, motions — -— 104, &c.
ufe — — 173

Reticulum mﬂ:tjfum —_ — 13§
Retina — — 293
Ribs fraétured or dlﬂ:ﬂrtcd by carelefs nurfes . 27

Rupture of matter, and probably of the gut, under
Fallopius’s ligament 47
~————— 0f matter, and of blood and matter, into the

fore part of the thlgh — 190
v of water —_ 264
w—————— cafe of Heyfbam — e 329
: White _— — 324
Sanguification - - — 217
Sclerotis tunica oculi — —_ 291
Scapula — -— — 27
Scarifications, when hurtful — —- 208
Scrodiculis cordis e R — 133
Scurvy, how affeéts the cuticula — 134
Scull. Vide Cranium.
fractured — — — 319
Secretion, how performed e — 147
Seed, the nature of its animalcules —- 269
Sella turcica e — —_— 13
Sinus, frontal e - ~  1bid.
~—— of the os_fphenoides o — 14
of the maxillar}r bone — — 19
e fometimes impofthumated 1bid.

2 Skin
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Skin — —_ > 135
Smelling, the fenfe of — — ' 310
Solids, their proportion to fluids — -ee 206
Spine, bones of - — - — 21
why compofed of fo many bones — 22

final caufes of its different curvatures =—— 23
Spleen —_ B — 167
Sternum —_— s — 27
Stomach —_ - — 15T
Stones, extrated from the loins — 260
Stone, fymptoms of, equivocal — - 26K
account of the operation —_ - 325
Sublingual gland —_— — - 143
Suppreflion of urine, in the kidneys and in the bladder,
different — - - 262

how to be treated —  1bid.

Sutures, How formed - e 8
what e - — 311
particular ones — ~—  ibid.
Tapping for the droply —_ e 211
Tarfus, bones of — —- 36
Tatting, the fenfe of — — 30
Teeth —_— —_— —_— 20
{hed — — s 2K
Tendons, what — — - 3
pricked in bleading — — 89

Teftes — — — 263
Thymus, gland — — — 213
Tonfille glandule — — — 144
how extirpated e —  ibid.

Tooth-ach, its feat _— - 21
Trepan, not applicable to the frontal finus — 13
Tube Fallopiane —_— — — 275

‘Tumeurs, fmall ones under the fkin giving exquifite

pain _— —_ — i xeb
Vagina — L — | 833
Vafa deferentia — iy e 266
Yein, what — s L 2

Vein
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Vein coats — e .
——— why curved in its courfe = =~ —_ 45 ?;{
——— why cutaneous on the arm — —_ 192
cava, with its branches — — 191
cephalic, how avoided in cutting iffues 192
—— poriarumn — —_ — 193
in the fetus  — — 283
pulmonary — —_— 183
Vene lalfiee — — — 168
VE#‘IE&?‘# — — — 21
their claffes — — 22
bodies, procefles — — 23
fupernumerary — — 28
Veficule [eminales — —_ 266
Vifion, the retina the organ of — — 204
caufed by an impulfe on the retina — 297
how carried on after couching — 298
why do objets appear fingle — 295
why do not objeéts appear inverted — 297
cbfervatmns from a young gentleman, who never
faw till couched e — 300
Vitreous humour —_ —_ 299
Ulna — - — =23
Ureters — — e — % =200
diftended in calculous patients — 271
Urcthra _— — — — 268
s its glands - — — ibid.
~— ftrictures — —  ibid.
— in women = — = 273
Urine paffes only by the ureters 262
Uteru. — - e S 273
White fwelling - — e 48
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