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PREFACE

HE fudy of ANATOMY as it leads fo the
knowledge of nature and the art of bealing;
needs not many tediousgdefcriptions nor minute diffec-
tions ;5 what is moft worth knowing is fooneft learn’d,
and leaft the fubject of difputes; while dividing
and defcribing the parts, more than the knowledge of

their ufes requires, perplexes the learner, and makes
the fiience dry, and difficult.

THIS edition is a tenth part larger than the for-
mer, not encreafed by defcriptions but by obfervations
upon the ufes and mechanifin of the parts, with ope-
rations and cafes in _/H?"ﬂ‘ffy

T HE plates are more in number, larger, better

’ dfy' gned, and better executed than thofe which were

in the former editions, which has unavoidably’ en-
banced the price of this.

THE frontifpiece reprefents the flory of Hippo-
CRATES going to cure DEMOCR ATES of madnefs,
but finding bim diffecting, to difcover the feat of the
Bile, be proncunced bim the wife/t man in Abdera,

THE print in the title page reprefents a perfon
drawing m a Camera obfcura, fuch 'a one as was
ufed in this work, '

CON-
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INTRODUCTION, &. 3

fo grow at all. In old and confumptive perfons, and
{fometimes in difeafed or wounded limbs, they de-
 creafe as well as the flethy parts, though not fo faft,
becaufe of their hardnefs. Sometimes the offifying
matter flows out of the bones, and forms bony ex-
crefcencies ; and frequently in very old men it fixes
on the arteries, and makes them grow bony ; and
when this happens to a degree, the arteries lofe
their power to propel the blood, until the extreme
parts mortify, And though the cartilages and arte-
ries are moft fubjedt to thefe changes, yet no part
1s 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 deficien-
cy 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 children that
have died of the rickets, I have found the nodeson
the bones foft, fpongy, and bloody, and in one
{fubjet feveral of them as limber as leatl‘fﬁ# andthe
periofteum in fome places many times 1t$‘m‘ﬂtuml
thicknefs ; but the cartilages and cartllagmﬂus epi-
phyfes had no apparent alteration in their texture,
though fome were {welled to more than twice their
natura] diameters,

EveRry cylindrical bone hae a large mldd[ﬂ
cavity, which: contains an cily marrow, and a
great number of lefler cells towards their extre-

mitics, which contain a bloody marrow. The
bloody
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bloody marrow is alfo found in all {pongy ce'ls of-
bones, The ufe of the firt 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 compac fibres, which the more oily
marrow 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
membrane, and the marrow in the larger cells is
alfo contained in thin membranous veficles ; in
which membranes the veflels are {pread, which en-
ter 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 ftreight, be able
to fuftain the fame weight: But being made hollow,
their ftrength to refift breaking tranfverfly is en-
creafed as much as their diameters are encreafed,
withont encreafing their weights; which mechanifm
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 2l animals are more {olid, being formed to fug-

port.



TO THE BONES. -

port weight ; and mens bodies being {upported by
two limbs, the bones of thofe limbs are therefore
made more folid than thofe of quadrupeds. In-
{ects and moft of the fmalleft animals, have fhells
inflead of bones, like lobfters, which ferve them alfo
for defence; and the muicles 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 neceflarily 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 a flea ; and variety of motions by joints
with different directions, as may be obferved in a
lobfter. In a fraGured 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
is 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 {trength of
the bone in that place greater than it was before s
which is very convenient, for bones, when broke,

are feldom or never fet in fo good a direCtion as
that in which they were firflt formed, and there-

fore they would be more liable to be broke in the
fame place again, and would be reunited with great-
er difficulty, and fometimes not at all, becaufe the

callus being lefs vafcular than a bone, it does not - *
{o eafily admit the offific matter to flow through it

to form a new callus, S
A g BoNES
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BowEs that are without motion, as thofe of the
fcull, the offa innominata, &c. alfo bones with
their eplphyfes when they meet, prefs into eaf;h_
-other, and form futures, which foon dlfappear in
thofe that join, while their offific matter is foft ;
but thofe that grow harder before they meet, prcfs
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& bone, which may
happen to be of any figire. Thefe bones are often-
eft found in the lambdoidal future, and are there
called offa triquetra. But the ends or fides of bones
that are intended for motion, are hindered from
~ uniting, by the cartilages which cover them; for
when thefe cartilages are eroded, the bones very rea-
dily unite, and form ga ﬂnchyluﬁs

THE ends of all the bones that are articulated
for very manifeft motions, or that are not placed
-againft other bones ; are tipped wirh epiphyles, or
additional bones; which in fome meafure deter-
mine their growth and figure ; for if they had no-
thing to give bounds to them, they would fhoot
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 infertions of mufcles, as the trochan=
;ms of the thigh brgnes where it would weaken

’ | w the
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the bones too much to have proceifes raifed out of
their {fubftance. ok

THe fibres of bones, - fnr ought that we can dif-
cover from experiments or microfcopical obferva-
tions, appear to connected to each other by the
fame means that the parts of a fibre are connected,
that is, by the ftrong attrattion 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 ftruture of fibres, but one
uniform mafs, like that of any pure metal, the co-
hefion of the parts of which are every where alike.
- Nor are the ‘parts of bones difpofed into vifible la-
melle, firatum fuper flratum; as many have paint-
ed; for though young hones may in fome places
be fplit into lamellz, yet they not only appear one
{olid uniform mafs to the naked eye, but even with &
- a microfcope, till we come to their inner {pongy i
texture, which alfo appears uniform. Their tex- ,
“ture, when firft formed, is every where loofe and
fpongy ; but as they increafe, they become in ma-
ny places very compact and denfe, which refultsin
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 rou gh 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
R o : -th&ﬁ'f"':‘

e L
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that receive but little preflure, the outer laminz on-
ly become compaét and denfe, while the middle’
part remains {pongy ; but where the preflure is
greater, as on the {capula, 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 cylindrical or
round bones, being prefled moft in their middles,
become there very hard and ftrong, while their ex-
tremities remain {pongy, 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 mufcles, by removing
their axis farther from the centre of motion of any
joint they move. | |

Avrr 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
mufcles or ligaments arife or are inferted, are co-
- vered with a fine membrane, which upon the fcull
~ is called pericranium, elfewhere periofteum. It
{ferves for the muicles to flide ealy upon, and to
hinder them from being lacerated by the roughnefs
and hardnefs of the bones. It is every where full of
{imall blood veflels, which enter the bones for their
pourithment i but the internal fubftance of the lar-
ger bones is nourifhed by the veficls, which enter
obliquely threugh their middles, as has been before
obferved, s

CHAPTER -

I‘-.
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Sutures and bones of the cranium.

S UT URE is made by the mutual indenta~
tion 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 LAMBDOIDALIS joins the back part
of the offa bregmatis, or parietal bones, to the upper
part of the occipital : In this future are frequently
obferved {mall bones called offa triquetra, and fome-
times in other futures.

SUTURA sQUAMOSA is made by the upper
part of the temporal and {phenoidal bones wrapping
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 fuperioris, offa nafi, - ‘ungues,

Plana palati, and jugalia, or malarum,
| THE



12 SUTURES AND BONES

TuE fcull being divided into many bones, is nei-
ther fo fubje to fractures, nor to have fraGtures fo
far extended, as it would have been were it com-
pofed of one bone only. This ftructure is alfo con-
venient for the offification of the bones, as has been
already fhewn, and for the birth; becaufe thefe
bones not bemg perfect at that time, may be Pref..
fed together, and make the head lefs.

TenN of the bones of the head compofe the cra-
nium, to contain the brain and defend it from ex-
ternal injuries.

OssA PARIETALIA Of BREGMATIS are tw0
large bones which compofe the fuperior and lateral
parts of the fcull ; on the infide they are remarka-
bly imprinted by the arteries of the dura mater,

Os FrRoNT 1s makes the upper and fore part of thc;
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 ﬁeddy
In its middlc above the os ethmoides ufually arifes
a thin {pine, which firengthens that part of the
bone, 1t bein'g otherwife weak from its flatnefs. In
fome fculls this {pine is wanting ; but then the bone
is ufually thicker in that place, and from its mid-
dle, externally, goes a procefs which fuppurts the -
bones of the nofe. Immediately above the os eth-
moides in this bone is a {mall blind hole, thrdugh;
which runs a vein into the bLginning of the longi-

tudinal finus of the dura mater s and on the upper
edge
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edge of each orbit, a fmall 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 fome-
times 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
fpine in this bone, make it very dangerous, if not
impracicable, to apply a trephine on the middle
and lower part of the forehead,

Os ETHMOIDES of CRIBRIFORME is a {mall
bone about two inches in circumference, feated in
the anterior part of the bafis of the fcull, being al-
moft {urrounded by the laft defcribed bone, It is
full of holes like a fieve, through which, it is faid,
the olfa&tory nerves pafs, which I could never difco-
ver. In its middle arifes a large procefs named chri-
fta galli :. And oppofite to this a thin one which in
part divides the nofe. The greater part of the la-
minz {pongiof® 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, bound-
- ed by the os frontis, ethmoides, vomer, occipitis,
‘maxille fuperioris, offa parietalia, palati, malarom,
temporum, and petrofa, which are parts of the

_former bones. In its infide next the brain is a ca-
wvity named {ella turcica, which 1s bounded by four
- procefies called clinoides ; under the two foremoft
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of which pars the internal carotid arteries, and from
their outfides are continued too 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 is a procefs which makes
« part of the feptum narium. On the outfide of the
fcull adjoining to the upper jaw, are two procefles
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
pterygoftaphylint externi mufcles; and nearer to-
wards the occiput, between thefe and the ftyloid
procefles of the offa petrofa, arife two more fmall
mgged proceffes ; and under the fella turcica, in
this bone, 1s a finus or two, for the moft part, in
adults, but in children only fuch a fpongy fubftance
as is feen in the ends of fome of the bones, Dr,
NicuoLs obferves this finus belongs properly to
the os ethmoides. At the infide of the bafis, of the
two anterior clinoid procefles are two round holes,
which are the firft foramina of the fcull; through
thefe the optic nerves pafs; almoft under thefe, to-
wards the fides of the fcull, are two irregular flits,
named foramina lacera, or.the fecond foramina of
the fcull, through which pafs nerves and ‘blood vef-
fels 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 occiput are
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 fmall ones called the fifth fora-
mina, through which thofe branches of the carotid
arteries enter that are beftowed upon the dura ma-
ter. 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 fphenoides, under the pterygoid pro-
cefles, are fmall holes, through which pafs arteries
to the back part of the nofe.

OssA TEMPORUM are {ituated 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 maftoi-
deus, and from the lower and middle parts of each
a procefs which joins the offa malarum, named ju-
galis or zygomaticus. _

Ossa PETROS A 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
flender 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 ihe infide of the fcull
- leading tq the organs of hearing, which are the fe-
~ wventh foramina. The ridge on the upper parts of
~ cach of thefe bones helps to keep the brain fteddy,
' 3 and
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and are {lrong fupports to the thin and flat parts of
the fcull, which elfe would be exceeding weak,

What remains of this bone belongs pmperly to a
difcourfe on the organs of hearing,

BeTwEegeN the laft defcribed bones and the fa:}I-,
lowing bone; are two large holes, which are the
eighth foramina. Through thefe holes pafs the
eighth pair of nerves and lateral finufes ; fometimes
they are two on each fide, one {or the nerve and
one for the finus. To thefe we may add another
very {mall one on cach fide, through which pafs

the portiones dure of the auditory nerves; and
fometimes there is another for an artery,

Os occipriTis makes all the back part of the
fcull: It is bounded by the fphenoidal, temporal,
petrofal, and parietal bones ; it has two finall apo-
phyfes, by which it is articulated to the fpine; near
thofe apophyfes are two {mall foramina, which are
the ninth of the fcull 5 through thefe pafs the ninth
pair of nerves; and between thefe is the great or
tenth foramen, through which the medulla oblon-
gata defcends into the fpine, the cervical arteries en-
ter, and the cervical veins pafs out. In the infide
of this bone is a crucial fpine imprefied by the lon-
eitudinal and lateral finufes; and on the outfide
oppofite to the middle of this {pine, in fome bo-
dies, isan apophyfis,” and from that down to the

oreat foramen a fmall thin fpine. ‘The {pinesin '

this bone are of the fame ufe with thofe in the os
frontis, &c, viz, to firengthen it. The thinner

parts
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parts of this bone are alfo defended by the mufcles
* that cover them ; which provifion is very neceffary,
becaufe we can leaft defend this part, and blows
here are of worfe confequence than on any other
part of the fcull, becaufe wounds in the cerebellum,
which is underncath, are mortal. There are in
moft fculls a foramen behind each apophyfis of the
occipital bone ; through which pafs finufes from
. the lateral finufes to the external cervical veins:
By means of thefe communications, as in all other
communications of the finufes, the blood pafles
from thofe that happen to be furcharged byany pE}-.
fture of the head, into thofe that from the fame
pofture would have been almoft empty. Such
fculls as want thefe foramina have two finufes for
the fame purpofe,

e

L TRLNES T T O e o
Of the bones of the face, &c.

SSA ~As1 make the upper part of the nofe;

they form that kind of arch which is ficteft

to fuftain fuch injuries as the nofe is moft expol-
ed to.

Ossa mararum. Thefe bones compofe the
anterior, lower and outer parts of the orbits of the
eyes ; they have each a fhort procefs, which pro-
- cefles ‘join the proceflus jugales of the temporal

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

OssA uNGUEs are feated immediately below the
os frontis towards the nofe in the orbits of the eyes;
whofe anterior and inner parts they help to com-
pofe ; and between each of them and the upper
jaw is a foramen as large as a goofe quill, into which
the puncta lacrymalia lead, to carry off any fuper-
fluous moifture from the eyes into the nofe.

Oss A PLAN A 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 {fpongiofum, than diftinct bones, andare
~ very often imperfect.

- MAXILLA sUPERIOR isalways defcribed ﬁngIe
though it is manifeftly divided by a future which
15 fcarce ever obliterated; it has two procefies,
which join the os frontis, and make part of the
nofe, and another, which joins to the cartilage of
the feptumn 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 the feptum nafi.
Between the pofterior grinding-teeth and the orbits
of the eyes are two great finufes, called antra ma-
xille fuperioris, ‘which open into the upper part of
- ' | the
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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 cavitieslike 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 lamellze, which
are covered with membranes, in which the ol-
faory nerves terminate, for a more exquilite fenfe
of {melling than is neceffary for men. Impofthu-
mations {ometimes 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. CDWPER firft de-
{cribed this cale, and the cure ; which is performed
by drawing out the laft tooth but one, or two, or
tmore if rotten ; and through their fockets making
a_perforation into the antrum ; or if drawing a tooth
makes a perforation, which fometimes bappens, and
pmhaps gave the firft hint of this cure, then that

opentzg muft be enlarged, if it is not fufﬁclr:nt to
difcharge the matter.

Ossa PALATI are two fmall bones that make
the back part of the 1oof of the mouth, and a fmall
part of the bottom of each orbit, Between the offa
palati and os maxillare near the pterygoid procefles
of the {fphenoidal bone, are two f{mall foramina,
thro’ which arteries and nerves pafs to the palate.

Bz Os
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Os voMER is feated between the bones of the

palate, and the {phenoidal bone, Itis alfo joined to
‘the; procefs of the ethmoides, and part of the lower
Jaw. lts fore part is fpongy, and is continued to
the middle cartilage of the nofe. This bone and
cartilage are the feptum nafi.

Os sponG1osuM is ufually treated as a diftin&
bone, though it is only ‘the fpongy laminz in the
nofe, of the os ethmoides and offa plana, but chiefly
of the os ethmoides, to which it always adheres.
In confidering thefe lamelle as a diftin@ bone, we
follow the ancients, who did not diftinguith the
bones of the fcull only, as they are divided by futures,
but according to the differences of their texture,
figure, fituation, or ufe. Thus they called thefe
parts os {pongiofum ; a procefs of the temporal
bone, joined to the os male, 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
fmall rough proceflus innominatus. In the infide
of this bone, under each proceffus coronalis, s a
large foramen which runs under the teeth, and
pafies 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 fockets for the tecth, 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 fapientiz, 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
fpongy than the other, the teeth need more fpace
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 tecth of
children caft off while they are growing ; but the
{ucceeding teeth arife in new fockets, deeper and
larger than the former ; for the jaws increafing faft-
er than the teeth, muft otherwife have left chafms
~ between them, fuch as are in the mouths of brutes;
but where teeth are drawn in' adult bodies, the
{ockets clofe, and new ones very rarely fucceed.

C APl E. R JIH.
Of the bones of the trunk,

H E bones of the trunk are thofe which com-

pofe the fpine or chain of bones from the

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

Tre fpine is compofed of twenty four vertebrz

B3 (each
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(cach of which in a young child is three bones)
befides thofe of the os facrum and coccygis ; feven
beleng to the neck, the firft of which is called at-
las, 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 late-
rally portions of concentric circles, by which means
they are but as one joint, and fo iuffer 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 pafles thro’ the
former bone, and is the axis upon which it turns ;
neverthelefs -all the vertebre of the neck contri-
bute fomething to the rotatory motion of the head,
The procefius dentatus is {trongly tied to the os oc-
cipitis, and to the atlas by ligaments, to prevent its °
hurting the {pinal marrow. Twelve of which be-
long 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 capa-
ble of bending fo much as they do, or have bent
more in each joint, which would have prefled the
fpinal marrow, the ill confequences of which are
fufficiently feen in perfons grown crooked; or who
have had diftortions from external accidents.

1 THE
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TuE uppermoft vertebra of the neck being
fixed behind the center of gravity of the head, the
neck is therefore fo far bent forward, as that the
laft of thefe vertebra (which has a firm bearing up-
on 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 this ftru-
Gture, they are formed for lefs motion than other
vertebre ; and thofe in particular, who are bent
fartheft from the center of gravity have the leaft
motion. The middle vertebre of the loins are
again bent forwards under the center of gravity, or
near it ;- and from thence they go backwards to the
os facrum, where being fixed to the ofla innomi-
nata behind the center of gravity, the articulation
is therefore firm and without motion, and from
thence the offa innominata are {o formed, 'as that
their fockets into which the thigh bones are fixed,
- where there is a free motion, are exactly under the
center of gravity. In brutes the {pine is differently
formed, according to the actions for which they
are defigned, :

I~ all thefe vertebre, except the firft, is a mid-
dle anterior {pongy body, by which they are firm-~
ly 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 {pi-
nalis, and from every one a procefs on each fide,

; B 4 called
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called tranfverfalis, and two fuperior, and two in-
ferior fthort ones; by which the back parts of the
vertebre are articulated, named obliqui, fuperiores,
and inferiores. |
Tue fore part of the feven vertebrz of the
neck, and two upper of the back, are flat for-
wards, to make room for the afpera arteria and gu-
la: The third and fourth of the back acute, to give
way to the vefiels 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 ftronger ;
- which feems advantageous to the right arm, its
~ motions depending upon the {upport it receives
from the breaft. Hence, I think, it feems, that
the almoft univerfal preference of that arm 1s not
an arbitrary thing, but founded upon obfervation,
that it is capable of more perfe&t altions 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
ones of the back like them, caly a little declining,
the middle ones of the back ron ~bliquely down-
~wards, and the procefles of the .maining 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 {trength than thofe of

the
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the back, becaufe their procefies being perpendicu-
lar to the {pine, 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 neceflary in the
neck and loins, their procefles are made fit for it.

THuE tranfverfe procefles of the vertebre of the
neck are perforated, for the admiffion’of the cer-
vical blood veffels, and bowed downwards, and
hollowed, for the paffage 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 muf-
cles.

Os sacrUM has two upper oblique procefes,
fome fmall fpinal 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.

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

"T'ts worth confidering the provifion which 1s
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 vertebrz are all in the

fame
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- fame manner connelted 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 bone, which forbids their luxating
forwards. The tranfverfe proccfles with a fmall
apophyfis of the body of the fame bone, in like
manner, {ecure them from flipping backwards ; and
an apophyfis on each fide of the body of the receiv-
ing bone, hinders them from {lipping to either
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 tranfverfe pro-
cefles of the inferior vertebre, and againft the back
part of the body of the next fuperior ; they alfo 4
~hinder them from diflocating to either fide; but.'_n
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 vertebra of the loins are received into deep
cavities, and are tyed with much ftronger ligaments
for their fecurity. Each joint of the vertebrz, ex-
cept the two uppermoft, has two centers of mo-
tion, one upon the bodies of the vertebre, when
the trunk is bowed forward ; and the other at the
articulations of the oblique procefles, when the bo-
dy is bowed backwards ; from which {tru&ure the
extenfors will have about twice the leaver to act
- with, and confequently twice the power to raife
the trunk into an erect pofture, that they have to
carry
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carry it beyond that pofture; for then the oblique
procefles begirt 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 bo-
dy ere&, or to recover an erect pofture with con-
fiderable ftrength after a bend of the body.

THE 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 vertebre of the back,
and all, except the two or three laft, are articu-
lated to their tran{verfe procefles, and the under
fide of the middle ribs are hollowed for the paflage
- of the intercoftal veflels, 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 diffeéed, 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 hoilting 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 difeafes.

STERNUM, or breaft-bone, is generally made

- up of three {pongy bones, fometimes more ; to this
the
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~ thetrue ribs arearticulated by their cartilages, which
{fometimes in robuft men have moveable joints, fuch
as are feen in oxen and other quadrupeds. At the
end of the fternum is the cartilago enfiformis, 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, .
fometimes one cartilage ferving two ribs, and fome-
times a cartilage not joined to any rib ; frequently
in old perfons we find parts of them offified, and
I have twice found them totally offified in men be-
tween forty and fifty years of age, both of which
died with a great difficulty of breathing ; and be-
fides, one had a jaundice, and the other a dropfy,
but the lungs in both were very found.

TuEeRE are feldom found fewer than four and
twenty vertebre in the fpine, befides the os facrum,
but often more ; fometimes thirteen of the back,
with as many ribs of a fide ; and fometimes fix in
the loyns: and in fome bodies two ribs from the
firft vertebra of the loyns, but then it has wanted
tranfverfe procefles.

Os INNOMINATUM is in young perfons com-
_pofed of three bones ; the upper is named ilium,
the lower and pofterior os ifchii, and the anterior
os pubis ; the upper edge of the iliom is called its
{pine, the anterior part of the fpine its apex, and a
little lower is the proceflus innominatus. Ilium
has two procefles, the one named the obtufe pro-

cefs, and the other the acute; in the centre of
thefe
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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 joi'nt._ When impoftumations happen in this
joint they ufually caufe a great {fwelling and lame-
nefs in the hip, which, in time, makes a collection
- of matter in the external part of the hip; however,
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 ftool, the matter by ftraining was prefs'd out
thro’ the external wound.

. BHaAP T. B R ¥
Bones of the upper limb.

LAVICUL A is connefed at one end to the
fternum with a loofe cartilage, and at the
other to the procefius acromion of the {capula ; its
chief ufe is to keep the {capula a {ufficient diftance
from the breaft, by which means the thoulders 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 its chief conneftion is to the ribs and

{pine, by thofe mufcles® ir.rhich are made alfo for its
yarious
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various motions ; and in fuch quadrupeds as have

no clavicles it is fixed only by mufcles; whofe
actions give to this bone a great deal of that motion -

which feems to be in the joint of the fhoulder,

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:
fub-feapularis mufcle. On the outfide arifes a large:

fpine ; the fore part of which is called the procefiug:
acromion, to which the clavicula is fixed. Inmen:

and fuch quadrupeds as have clavicles, and ufe their
fore limbs like arms, this procefs and f{pine are
much larger and more prominent, not. 'iny for
the better fixing the clavicle, but alfo tg.remove
the mufcles farther from the center ﬁf rotiony
whereby they are able to move a greater weight.
Near this procefs is another called coracoides, from
whofe extremity, with like advantage, 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 {ca-
pula, and the lower edge cofta nferior from its fi-
gure, whichis thick, and like a rib to the {capula;
but its upper edge being very thin, is improperly
{o called in the human feeleton, though' not fo in
many quadrupeds. At the fore part of this edge,
clofe to the coracoid procefs, isa femicircular niich

for the paffage of blood veffels, which nitch is join-

FEoR &,
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‘ed at top with a ligament, and fometimes with
bone.
© Os HUMERTI : its upper end or head, where it
s joined to the fcapula, is fomewhat flat and much
'.Igrger than the focket which receives it. | At the
“upper part are two procefles for the infertions ﬂf’f-_’l:"_‘;sj;}
“mufcles of the arms ; between thefe procefles is 2
5 long%hannﬁl, in which lies a tendon of the biceps
; &pubiti. At the lower end are two confiderable pro-
cefles, both formed to give origins to mufcles of
ﬁhe wrift and fingers ; and the flexors of thefe joints
“being much more confiderable than the extenfors,

the inner procefs from which the flexors arife is

' therefore much:larger than the outer, from which
the extenfors take their origin : between thefe pm

cefles is the joint. That part to which the upper

end of the radius is fixed, is fitted not only for thedy
motion of the elbow, but alfo for the rotatory mo-
tion of the radius ; the reft of this joint is made of
portions of unequal, but concentric, circles, like the
fhanks of quadrupeds; which inequality prevents

the ulna from diflocating fideways, which {o {mall

a joint with fo much motion would be very fubje&

to. Of a like 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.
. Uina: at the upper end it has one large pro-
“cefs called olecranon, and a {mall procefs on the
| e ey _ o
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- fore part; and on one fide between thefe is aIﬁ}
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 fharp edge,
o from which the ligament arifes, which connects

..gr%‘thefc bones together, At the lower end is a pro-
" cefs, called ftyliformis, and a round head, which

- is received into the radius for the rotatory motion

of the cubit. ,
RAaDIvs: its upper end is received into the
uina, and joined to the humerus, in a manner
chiefly fitted for its rotatory motion, o e ftrength
- of the elbow joint receives but little advantage from
the union of thefe two bones. A little below this
head is alarge tubercle, into which the biceps muf- -
cle is inferted, which by the advantage of this in-
fertion turns the cubit fupine, as well as bends it.
At the lower end, which is thicker, is a focket to
reccive the carpus, and at the fide next the ulnaa
fimall one to receive that bone, and a thin edge,
into which the tran fverfe ligament, which arifes
. from the ulna, is inferted. This ligament ties thefe
~_bones conveniently and firmly together; for the
ulna being chiefly articulated to the os humeri, and
the radius to the carpus, a weight at the hand,
without this ligament, 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

forms
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forms, rather than any other, no one has been a-
ble to thew. They have all obfcure motions one
with another, and with thofe of the metacarpus ;
but the motion of thofe of the firft rank, or order,
with thofe of the {econd is more confiderable, and 4
are moved by the fame mufcles which move the #
carpus on the radius. The metacarpus confifts-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 dny of the fingers, becaufe in its
actions it is to refift them all. The firft 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 neceffary to
make room for the flexors of the fingers, and to
render their fhape proper for grafping; but this
leffening their diameters, and confequently ‘weak-
ening them in the diretion in which they are
moit lable to be broke, fuch inconvenience is pro-
vided againft by a larger fubftance.

4
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and inner apophyfes : thefe are {o contrived, partly
from being proje¢ted backwards, and partly from
their fhapes, as to remove the center of motion ve-
ry far behind the axis of the bone, which gives
great power to the mulcles that extend this joint to
raife the whole weight of the body, though it lef-
fens the power of the benders which move the leg
only ; between thefe procefles the large veficls de-
feend fecurely to the leg.

PaTEeLLA isfeated on the forepart of the knee;
its firft appearance is in the centre 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, fecing the
broken parts, unlike all other bones when fractured,
unite with a tendon-like fubftance, which is rarely

“converted into bone, and efpecially in_thofe cafes
where the jnint recovers with moft motion : its ufe .
“1s to fecure the extenfors of the tibia, left pat.fng
_over the joint, they might be too much exp sofed to
external | injuries ; it alfo increafes the fa;dvantﬂge _
(mentioned mTﬁE laft paragraph) of removing the
common axis of the extenfors of the tibia farther
from the centre of motion, and is a moft conve-
nient medium for thofe mufcles to unite in, to per-
form one common action,

mea the fhin bone, islarge at its upper end,
where are two fhallow’ fockets which receive the
ﬁ'ugh bDne between thele 15 a rough procefs, to
" 4

» . Cz which
o
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which the crofs ligaments of this joint are conneét-
ed. Near the upper end is a procefs, into which
the ligament or tendon of the patella is inferted, 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 is tri-
angular, and even concave on the fide next the
muficles to make room for them; but lower, as
the mulicles grow lefs and tendinous, the bone
grows rounder ; that beingupon the whole a ftronger -
form; yet it 1s 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 bear-
‘g the weight of the bedy in a more perpendicular
direétion. ,

Frsura 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
fhallow finus of the fame bone, and below that
makes the external ancle; which procefs, with the
proces 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 body; but
its great ufe is for the origins of mufcles, and even
its (hape is fuited to theirs.

Or the bones of the foot : Tarfus is compofed
of feven bones, the firft of which, called aftraga-
fus, fupports the tibia, and is fupported by the os

- calcis,
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calcis, which being projected backwards, makesa
long lever for the mufcles to a&t with, that extend
the ancle and raife the body upon the toes. Thefe
two bones have a confiderable motion between them-
felves, and the aftragalus alfo with the os navicu-
lare, 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 ftrefs of aCtion ;
_ thefe bones thus giving way are lefs liable to be
broke, and, as a {pring under the leg, make the mo-
tions of the body in walking more eafy and grace-
ful, and the bones which are fupported by them
lefs {ubject to be frattured in violent aCtions. To
thefe join five others called the metatarfal bones
that which f{upports the great toe is much the lar-
geft, there being the greateft ftrefs in walking ; un-
der the end of this lie the two {efamoid bones,
which are of the fame uft as the patella; the great
toe has two bones, the leffer three each, the two
laft of the leaft toes frequently grow together.
CHILDREN are fometimes born with their feet
turned inwards, fo that the bottom of the foot is
upwards : in this cafe the bones of the tarfus, like
the vertebra of the back in crooked perfons, are
fathioned to the deformity,  The firft knowledge
I had of a cure of this difeafe was from Mr. PRES-
 GRrRovE, a profefled bone-fetter, then living in
Wefltminfter. I recommended the patient to him,
not knowing how to cure him myfelf. His way was
. Cj | by
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by holding the foot as near the natural pofture a5 .
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-
flored 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, baving another cafe of this-kind under
my care, I thought of a much better bandage,
which I had learnt from Mr. CowPER, a bone-fet-
ter at Lercefter, who fetand cured a ﬁa:fture of my
own cubit, when I was a boy at fchool. His way
was, after putting the limb in a proper pofture, tq
wrap it up in rags dipp’d in the whites of eggs, and
a little wheat flower mixed ; this drying, grew ftiff,
and kept the limb in a good pofture. And I think
there is no way better than this in fraCures, for it
preferves the pofition of the limb without {tri¢t ban-
dage, which is the common caufe of mifchief in
fraGures. When I ufed this method to the crooked
<foot, I wrapt up the limb almoft from the knee ta
the toes, and ‘caufed the limb to be held in the beft
pofture ’till the bandage grew ftiff, and repﬂated
the bandage once a fortnight.

Tue bones are fubje@ to difeafes from all the
fame caufes that the other parts are, but either from
their bardnefs, infenfibility, or other caufes, they
neither are {o frequently difeafed, nor do their dif-
eafes appear {o various, and it is generally of more
confequence what texture the diﬁ:afed bone, or part

uf



 of the bone is of, than from what caufe that dif=

eafe proceeded ; for when difeafes happen upon the
furfaces of the hard bones, they uﬁlaﬂy admit a cure

by exfoliation ; but whm matter is made in the "

fpongy -ends of the cylindrical bones, or in the bo-

dies of other {pongy bones, the matter, whatever

was the firlt caufe, inlinuates itfelf through thofe
fpongy cells, {welling the bone, and making gene-
rally an incurable caries; but if the matter is corro-
{ive, 1t often ulcerates thefe parts, and ufually
makes {0 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 {fcrophulous habits,

THE venereal difeafe rarely attacks any but the
harde(t parts of the bones, very foon raifing large

tumors and caries or mortification ; but thefe carious:
-parts of bones from this or other c:au{c.s are but par-

tially mortified; for, were they perfectly {o, the found
and unfound parts would feparate though the inte-
guments 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 feparatinns are not to be made ’till the difeafed
part is laid bare and perfeétly mortified by being
expofed to the air, &e. and then the (ound part un-
derneath feparating from the unfound, there firft

.granulates a fungous fle(h-like appearance, which

qufrht Bever to ba treated wnh corrofive medicines,
| C 4 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 isa caries diftin€ from thefe, which I
have only {een in two patients who died after a long
rheumatic diforder, in which the outer furface of
all the hardeft bones, asthe middle of the cylindri-
cal bones, and the top of the fctll, 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 fcaly, falling into pieces like duft or
fand, with very little appearance of tumor any
where, and no appearance of difeafe in the {pongy
it
~ SoMmETIMES 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 feveral in-
* {tances. In one cafe, where the matter had fufli-
cient difcharge by an 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
patient receiv’d a perfect cure, In another cafe of this
kind, where the intertial part which contains the
medulla was alfo feparated from the reft, apd there

being
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being holes through which the matter was difcharg-
ed, but none fufficient to take out the exfoliated
bone ; the matter continued to flow in great quan-
tity 'till it deftroyed the patient ; and poflibly if this
cafe had been rightly known, the internal exfo-
liated part might have been taken out, and the pa-
tient cured. In both thefe cafes it feems as if only
{fo much of the internal part of the bone was be-
come carious as recetves nourifhment from the ar-
tery which enters the middle of the bone; and as
- a caries is a mortification of a bone, might not this
difeafe arife from a hurt in the veflel which nou-
rifhes that particular part?

CHAPTER VI

Cartilages, ligaments, &c.

¥ . VERY part of 2 bone which is articulated to

another bone for motion, is covered or lined
with a cartilage, as far as it moves upon, or is mov-
ed upon by another bone in any adion; for car-
tilage being {moother and f{ofter than bone, it ren-
ders the motions more eafy than they would have
been,, and prevents the bones wearing each other in
their actions,

In each articulation of the lower jaw, there is a
loofe cartilage, npon which the condyloid procefs
moves on one fide, while the jaw is moved to the

oiher,
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other 3 and the two procefles being thus raifed at
once, the jaw is thruft forward. Thefe cartilages
arc 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; fo that the jaw
cannot be diflocated: directly without breaking the
fockets. This ftructure 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 cuter
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
fuit the diffesent -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 {hape of one
or the other alters; and it is plainly neceflary, that
this lower end of the os femoris {hould be flattifh,
and projected backward, to give advantage to ~the_1.
mufcles that exend the tibia, by fetting the center
of motion backward : which mechanifm, though |
it equally leflens the power of thofe muicles which
bend this joint, is yet of great fervice, becaufe the |

extending mufcles move this joint under the weight
e ekl

b
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of the whole body, but the flexors only raife the
legs ; and as no head or focket moves fo eafily as
round ones, here feems to be fome provifion made
againft 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 tibta. This contrivance -
is prattifed by mechanics, where the friction of the
joints of any of their machines is great, as between
the parts of hook-hinges of heavy gates, and be-
tween the male and female ferews of large vices,
where they ufually place a loofe ring. |

Tuere are other cartilages which ferve to give
thape to parts. Of this fort are the ciliary carti-
lages at the edges of the eye-lids, the cartilages of
the outer ears, and thofe which compofe the lower
part of the nofe, which have this particular advan-
tage 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 fceleton.

Bon Es 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 ftrength of thefe ligaments are pro-
portioned to the actions of the feveral joints, and
 their lengths are no more than fufficient to allow a
'_I;Pmper quantity of motion ; but the forms of them
3 arc
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are different according to the different actions of the
feveral joints,

Tuk 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 fecapula to make a lar-
oer focket, and fuch an one as will alter its 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 exaé portion of a fphere,
requires fuch afocket, and the hard part of this li-
gament of the {ocket of the os innominatum makes
the focket deeper than the {emidiameter 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 bote being more
difpofed to be diflocated upwards then any other
way, the upper fide of this burfal ligament is made
exceeding ftrong to prevent fuch 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
temoris from diflocating upwards, but downwards
it

&
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it will foffer % to go far out of the focket ; butin
brutes the head of the os femoris being oblong, and
the cavity {uitable, there can be only a rotatory
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 fhort li-
gament is enough for it, and will better keep the
bone in its place ; and therefore it is that theirs is
{o fhort. ‘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 is 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 {o colleCted to the femilunar car-
tilages, as to move them as the joint moves ; be-
fides thefe, in this joint is another gnall 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 brcakmg
~ the crofs hgaments I have {een this cafe but once,
the
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the bone indeed was eafily reftored to its place, but
to no purpofe.

Tue bones of the carpus and tar{us are tied to-
gether by ligaments running promifcuounfly upon
their {urfaces from one to another ; which at the
under fide of the tarfus are valtly {trong, becaufe
they fupport the whole body ; thefe ligaments to-
gether contain the mucus for all thofe joints. There
is al{o 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 procefius dentatus of the fecond vertebra is
tied to the fcull by a ligament, and kept clofe to
the forepart 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 fudden death. All the bones of the
vertebre, and every joint that is without motion,
and not joined by a future, as the offa 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
ofla innominata are alfo tied by very ftrong liga-
ments which run from the back parts of the fpines
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 muf-
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 fome-
times offified : a ligament fomewhat like this there
is between the procefles of the {capula.

 Frowm theedge 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 abdomern ; its ufe is to cover the iliac
veflels as they defcend to the thigh. Under this li-
gament, together with the veflels, I have often
fecen a rupture of matter, and, Ithink, {ometimes
of the gut, from the abdomen into the anterior
part of the thigh, immediately below the groin;

however, I dare affirm this to be a poflible cafe.
IT is generally agreed, that the ligaments are in-
fenfible ; and the reafon affigned is, that they would
elfe be injured by ordinary motions.  But they are
much better contrived, feecing none of them, not
even thofe which lie between the vertebre | are {ub-
je& to attrition ; but the other, experience fhews,
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
fharp medicines applied to them when laid bare.
- Every joint, where the bones are faced with a
cartilage for 4 fliding motion, is furnithed with
dmall 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 eafily 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
necar 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
prefied out.  The moft confiderable parcel of thefe
elands 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,
- Tue 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 from f{wellings in the ends of
the refpective bones. Either of thefe in 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 fwelled, and painful with-
out external inflammation, it is-vulgarly called
a white {welling, and more properly than f{pina
ventofa. It is fometimes in the beginning cured
by evacuations, but when the limb wafles below
the {welling, and the fingers or toes of the limb
grow
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TAB. V.

1 The under fide of the figft vertebra of the
neck,
2 A fide view of the fecond vertebra.
3 The proceflus dentatus of the fecond vertebra,
4 The under fide of the oblique procefs.
5 The fpinal procefs.
6 The under fide of the body of the feventh
vertebra of the neck.
#7 The tranfverfe procefies.
8 The oblique proceffes.
9 The fpinal procefs.
10 The fpinal procefs of the fecond vertebra of
the back.
11 The under and fore fide of the body of the
vertebra,
- 12 The tranfverfe procefies.
13 The upper oblique procefles of the third
vertebra of the back.
14 The tranfverfe proceffes.
15 The fpinal procefs.
16 The body of the third vertebra of the loins,
17 The tranfverfe procefles.
18 The upper oblique procefies,
19 The fPinal Pmccﬂi.
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ANATOMY

&% R L o B

Human Body.

By o

CHAPTER. L

Introduétion to the mufcles.

HE mufcles are moving powers, applied

I to perform the feveral motions of the bo-

. dy ; which they do by contracting their
pngth, and thereby bringing the parts to which
aey are fixed nearer together, The immoveable
- leaft moved part any mufcle is fixed to, isufual-
* called 1ts origin, and the other its infertion ;
at mufcles that have their two ends equally liable

» be moved, may have either called their origins
mferucns

EACH.-
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Eacu mufcle is made up of a number of {mall
fibres, which BoreLLI and others have thought
to be {trings of bladders, and have endcavoured to
account for mufcular motion by an expanfion made
from an influx of blood and animal {pirits into thefe
bladders ; but as the muicles 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 way the mufcles
might be contralted 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 each a hundredch part of the former,,
will raife the weight to the fame height.  But the:
force of inflation and the fwelling of all together
will be ten thoufand times lefs, and it will alfos
raife ten thoufand times lefs weight, which he has;
not obferved ; therefore not one fuch ftring of blad-.

ders, but ten thoufand muft be applied to do the:
~ fame thing that the one bladder will do; and they
will have the fame {welling, otherwife it would be{
ealy to thew how to make a perpetuum mobile of’;
almoft any force,

~Tue mufcles are of two forts, viz. rectilineal,,
and penniform. The former have their fibres al=
moft parallel in the fame or near the fame direction
with the axis of the mufcle ; and the latter havl:|
their fibres joined, in an oblique diretion, to a ten=

don paffing in or near the axis, or on their outfide,
Tue:
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~T'ue rectilineal mufcles, if their origins and in-
~ fertions are in little compafs, are never of any con-
fiderable thicknefs, unlefs they are very long, be-
 caufe the outward fibres would comprefs the inner
. ones, and make them almoft ufelefs ; and there-
fore every rectilineal muicle, whofe inner fibres
are comprefied by the outer, have their inner fibres
" longer than the external, that they may be capable
of equal quantity of contra&tion,
. Tue penniform mufcles, though they are in a -
manner free from the inconvenience of one fibre
comprefling another, and though by the obliguity
- of their fibres, nothing is abated of their moment,
(for in all cafes, juft fo much more weight as recti=
lineal fibres will raife than oblique ones, the ob-
~ lique will move their weight with fo much greater
velocity than the re@ilineal ; which is making their
moments equal : {o that in the ftructure of an ani-
‘mal, like all mechanic engines, whatever is gained
in ftrength is loft in velocity, and whatever is gain-
~¢d in velocity is loft in {trength) yet the fibres of
- the penniform mufcles becoming moare and more
- pblique as they contract, their ftrength decreafes,
- and their velocity increafes, which makes them lefs
{ uniform in their a&ions than the reilineal muf-
-~ cles; wherefore it feems that nature never ufes a
Iﬁ__penniform mufcle where a re@ilineal mufcle can
- be ufed ; and the cafes in which a re@ilineal muf-
cle cannot be ufed, are where the fhape of a muf-
~ ¢le is fuch as that the inward fibres would be too
: much

'-""-"I-_—‘-n—'
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much comprefled, or where retilineal fibres could:
not have a lever to a&t with, {fuitable to their quan=

tity of contraction, which is the cafe of all the

long mufcles of the'fingers and toes. For every

mufcle muft be inferted or pafs over the cen~

tre of motion of the joint it moves, at a diftance

fuitable to its quantity of contraction, 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 contrating before the whole motion of
the joint is made. And though the quicknefs and

quantity of motion in a mufcle will be, cxteris pa~

ribus, as the length of its fibres ; (forif a fibre four |
inches long will contract one inch in a given time,

a fibre eight inches long will contract two inches

in the fame time ; and the ftrength of a mufcle

or power to raife a weight, cateris 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 fhort,
will both move the fame weight with the fame ve-

Jocity when applied to a bone ; becaufe the levers

they a& with muft be as their lengths; and there=

fore the penniform and fhort thick mufcles are ne-

ver applied to a bone for the fake of ftrength, nor

long fibred mufcles for quicknefs ; for whatever is

gained by the form of the muicle, whether firength

4 or
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or quicknefs, muft be loft by their infertions into
the bone, or elfe the mufcles muft not act all they
can, or the bones have 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 act
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 eafe 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 fhew in the pro-
per places.
THAT only we call the proper ufe and aétion
of any mufcle which it has without the neceflary
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 acts, cz-
teris paribus, by dropping a line, from the centre
_ 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 a@s in any f{ituation will be, czteris

. paribus, as the length of that perpendicular line,
E Eacu
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Eacu muicle, o far as it 1s diftin&t and is mov-
ed againft any part, is covered with a {mooth
membrane to make the friction eafy ; but where
they are externally tendinous, thofe tendons are of=
ten fmooth enough to make fuch a covering need-
les. Befides this membrane there is another,
known by the name of fafcia tendinofa, which de-
ferves to be particularly confidered. The ftrong
one on the outfide of the thigh, which belongs to
the fafcialis and gluteus mufcles, is of great ufe in.
raifing the gluteus farther from the centre of mo-.
tion of the joint it moves, to increafe its force: in
- like manner the fafcia detached from the tendon.
of the biceps cubiti alters its direction for the fame:
purpofe, but thofe on the outfide of the tibia andl
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 mufcle arifes in like:
~ manner, for the bones themfelves are not fufficientt
to give origin to half the fibres of the mufcles thatt
belong to them ; befides, if all the fibres had ri --'
from the bones, they muft have been liable to com-!
prefs one another very inconveniently,

CHAPTER
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CHAPTER IL
Of the mufcles.

BLIQuUs DESCENDENSs arifes flefhy from
O near the extremities of the eight inferior
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 latifimus dorf.
» It 1s inferted flethy 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 pu-

- bis, and linea alba, which is a ftrong tendinous line

' extended from the os pubis to the fternum, between
the mufcali redti.

. OBLIQUUS ASCENDENS arifes ﬂe{hy under the
'fﬂrmer mufcle from the fpine of the ilium, and is
inferted flethy in the cartilages of the three loweft
ribs, and by a flat tendon into the flernum, 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 rectus mulele,' is called

- femilunaris : and though {fo much of this mufcle as
is inferted flethy runs 'i:rb]iqur—:ly upward, yet the
. middle and lower part is direted tranfverfe and
- downward ; and befide the teadon, which it unites-
"'__hbnth the obliquus defcendcns it oftén dctﬁthe.ﬁaﬂna
~ other near the fternum to be inferted with the tran-

" ’yerfahs under the retus.

E 2 PyraA-
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PyrRAMIDALIs 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 of-
ten wanting.

Recrus arifes tendinous from the os pubis,
but fletby when the pyramidales are wanting, and
1 inferted into the lower part of the fternum, near:
the cartilago enfiformis. This mufcle is divided in--
to four or five portions by tranfverfe tendinous in--
terfeCtions, that it might conveniently bend when.
the body is bowed forwards, though this mufcle:
fhould be then in a&ion; and thefe interfe@ions are:
chiefly above the navel, where it is moft liable to)
be bent : befides being thus divided, its chief pref-.
fure will not be in its middle, but under the feve-.
ral bellies of the mufcle, and the greateft below the:
navel, where is the longeft ﬂc!hy belly of this muf-.
cle, and where the parts in the abdomen feem toi
want moft to be fupported. |

TRANsVERsALIs arifes by a flat tendon fromi
the tranfverfe procefles of the lumbal vertebrz, and|
flethy from the infide of the ribs below the dia-
phragm, and from the fpirie of the ilium ; then, be-:
coming a flat tendon, it pafles under the reétus to
its infertion into the linea alba. Between this ten--
don and the peritoneum fometimes water is found|
in great quantities, which diftemper is called the:
dropfy in the duplicature of the peritoneum ; whichi
thews this membrane has been miftook for part nff
the peritoneum.

T ESE |
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TuEsE five pair of mufcles all confpire to com-
prefs the parts contained in the abdomen. The ob-
liquus defcendens on the right fide, and afcendens
on the left atting together, turn the upper part of
the trunk of the body towards the left, and vice ver-
fa; but the trunk is chiefly turned upon the thighs;
the recti bend the body forward, and pull the fter-
num downward in expiration ; the two oblique
mufcles and the tranfverfe on each fide near the
groins, are perforated to let through the proceffus
vaginalis with the {permatic veffels. Thefe perfo-
rations are diftant from each other, fo as to fuffer
the veflels to defcend conveniently into the fcro-
tum : this way the inteftines or the omentum de-
{cend in ruptures,

CREMASTER TESTIs is a fmall portion of
fibres which arifes from the ilium, and appears to
be part of the obliquus afcendens mufcle, ’till it
meets with the fpermatic veflels 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
mufcle is too fmall to be plainly difcovered in ema-
ciated bodies.

ErecTorR PENIs arifes from the os ifchium,
and is inferted into the crus penis near the os pubis.
It is faid, by prefling the penis againft the os pubi
to comprefs the vena ipfius penis, and hinder the

reflux of blood, whereby the penis becomes extend-
E 3 ed
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ed and erect ; but it does not appear to me to be
well contrived for that ufe.

ACCELERATOR URINZ, This, with its feI—
‘low are but one mufcle. It arifes tendinous from
the offa ifchia, and'flethy from the fphintter ani;
or, according to Mr, CowPER, from the {uperior

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 muicle is not to accele-
rate the urine, - for that is propell’d by the detrufor
urine, 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 affigned it.

TRANSVERSALIS PENTs is that part of the
former mufcle which arifes from the offi ifchia,

SPHINCTER VESICZE URINARIZE is a [mall
portion of mufcular fibres, not eafily to be’ ditin-

prevent the involuntary effufion of nrine.
DeTrusor urINZE 1s the mufcalar coat of

the bladder ; 1ts fibres are differently difpofed ; but |

chiefly terminating in the {phinéter vefice, whereby
it not only prefles the urine forward, but, when the

|
|

bladder is full, becomes an antagonift to the

~ {phinéter, acting almoft at right angles,

ERE-.

|
guithed, running round the neck of the bladder to

. — =
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ERECTOR CLITORIDIS arifes from the if-
chium, and is inferted into the crus clitoridis, like
the ereGor penis in men, and is faid, to caufe
erection in the fame manner; -
SPHINCTER VAGINZE is an order of muicu-
lar fibres intermixed with membranous fibres fur-
rounding the vagina uteri near its orifice; it is con-
neded to the offa pubis -and {phincter aniy its ufe
1s to conflringe the orifice of the vagina, to prefs
out ;a liquor from the gl.mds of the vagma, and
_embrace the penis in coitiog,
Dr. DouGL as mentions two pair of mufcies of
the vagina of his own difcovering, which I have
never diffeGed, and will t}wrefore give them in his
own words; ¢ The firft arifes from the inner edge
< of the os pubts mid-way between the ifchion and.
€5 the bf*gmmng of the crus clitoridis, is inferted
¢ into the vagina ; the. {econd arifes tendinous and
¢ flethy from the os pub15 internally in common
¢« with the levator ani, 1is inferted into the upper
« part of the vagina at the fide of the meatus uri-
* ¢¢ narius or collum vefice.” :
 SPHINCTER ANT Is 2 muicle near two inches
in .breadth, furrounding the anus to clofe it, and
to pr,evei‘;t involuntary falling out of the feces.
LEvATOR ANI, by Dr. DouGLAs called two
pair of muicles, but Mr. CowPER defcribes the
» whele as one mufcle .only, which arifes from the
offa ifchii, pubis, and facrumy within the pelvis,
- and -is inferted round the lower end of the reGtum
inteftinum, Eiat FisTU-
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FistuL® in ano, that are within this mulcle,
generally run in the direction of the gut, and may
be laid open into the gut with great fafety ; but
thofe fiftule, or rather abfceffes that are frequently
formed on the outfide of the fphincler, and ufvally
furround it, all but where this mufcle is connected to
the penis, cannot be opened far into the gut, with-
out totally dividing the {phincer, which, authors
fay, renders the (phinter ever after uncapable of
retaining the excrement. One inftance of this kind
I have known ; but Mr. BErseck of York, an
excellent furgeon, and particularly famous for this
operation, has affured me, that he has often been
forced to divide the fphin¢ter, which has made the
patients unable to hold their excrements during their
cure, but the wounds being healed, they have re-
tained them as well as ever.

CoccycGer arife from the acute procefies of the
offa ifchu, and are inferted into the os coccygis,
which they pull forward.

OccCIPITO-FRONTALIS, 1s a2 mulcle with four
flethy bellies, commonly named frontales and occipi-
tales, It arifes behind ‘each ear from the os occi-
pitis, and foon becoming tendinous, paffes under.
the hairy {calp to the forchead, where it becomes
broad and flefhy, adhering to the {kin, and is in-
ferted 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. Whien
this mufcle afls from the back part, it pulls the

{kin
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{kin of the forehead upward, and wrinkles it tranf-
verfe, and in fome perfons the hairy fcalp back-
wards; but when the forepart of it acts, it draws
~the {kin with the eyebrows downward, and towards
the nofe when we frown. The tendon of this muf-
cle has been miftaken for a membrane, and been
called pericranium, and the true pericranium, pe-
riofteum,

ELEVATOR AURICULA 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 AURICULZE 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 furrounds the
- eyelids on the edge of the orbit, and is fixed to the
futura tran{verfalis at the great corner of the eye;
it thuts 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¢t fibres which end in
this mufcle, and, I think, are a part of it; never-
. thelefs, from the effe& of their action, are not im-
properly called mufculus corrugator.

CiL1ARIs is a very {fmall portion of this mui-

cle, next the ciliary cartilages of the eyelids.
ELE-"
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ELEVATOR. PALPEBRZE SUPERIORIS REC-
TUs rifes above the optic nerve, from the peri-
ofteum at the bottom of the orbit, as do alfo the
five following mufcles, and is inferted into the
whole ciliary cartilage of the upper .-ey;slid by a very
thin flat tendon. _ :
ELevaToRr ocuLrr arifes from the bettom of
the orbit, between the optic nerve and the forego-
ing mulcle, and is inferted in the upper part of the
tunica {clerotis of the eye, near the cornea, |
DePrESSOR ocULT arifes, and is inferted di-
re@ly oppofite to the laft defcribed mufcle,
ADDUCTOR OCcULI arifes from the ‘bottom of
the orbit, near the optic nerve internally, and is
dnferted into the tunica fclerotis on the fide next
the nofe. " - | .
ABpucToR ocuLl has'both its origin and in-
fertion dire@ly oppofite to the addu@or. |
~ ‘OBLIQUUS SUPERIOR feu TROCHLEARIS d- |
rifes between the elevator and adduéor oculi at.the r
bottom of the orbit, thence afcending by ithe fu- |
tura tran{verfalis, 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 dire@s the pupill
outward and downward., |
OBLIQUUS INFERIOR arifes from the os max-:
ille fuperioris, at the edge of the orbit ; thence
pafling over the depreflor is inferted near the a
duct

1
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dudor at the bottom of the eye, but not fo low as
the infertion of the obliquus {fupenior : it turns the
pupil upward and outward, e
- Tuese mufcles are inferted with great. advan-
tage to move a f{imall weight, and are very long,
that the eye may bemoved with fufficient quick-
nefs, - ‘The two Dbliqué.muf{:'les are an axis to the
motions of the other, four, and afting {trongly a-
gaintl them, which action I take to be what is vul-
garly called ﬁraiﬁing the eye, may, I think, bring
the cryftalline -humour nearer to the retina, ;lanci
poilibly may make the cryflalling. humgur more
flat to fit the eye for objects at a:great diftance.
‘For this end it fcems to me that there aré fix muf-
cles thus difpofed, when three might be fufficient
to turn the eye every way, if it was in a pl‘-bpﬂt
fixed focket ; and it feems alfo that while the muf-
~cles are all thus in attion, the {uperior ﬁﬁlique in
each eye fets the pupil farther from the nofe, while
the ‘inferior oblique directs it upward ; the firft of '
which aflions is always neceflary, and the latter
often o, when we look with both eyes at very di-
ftant objets ; 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 Or CONSTRICTOR oRIs furrounds
the mouth about three fourths of an inch broad.
-This mufcle is very much intermixed withall the
- mufcles thatare inferted into it,
ELE-
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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 palpe-
brarum, and uvfually takes another fimall beginning
from the os male, which feems as if it was fent off
from the orbicularis palpebrarum; and pafling
down by the fide of the nofe, into which it fends
fome fibres, is inferted into the upper part of the
{phin&er oris. This raifes the upper lip, and helps
to dilate the noftrils.

DEPRESSOR LABII SUPERIORIS PROPRIUS
is 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 depreflor of the nofe, which ac-
tion conftrits the noftrils,

DEPRESSOR LABII INFERIORIS PROPRIUS
arifes broad from the lower jaw at the chin, and is
foon inferted into the fphinéter oris; the order of
fibres in this feems not fo confpicuous as in the
other mufcles of the face. _

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

ELEVATOR LABIORUM = COMMUNIs arifes
from a deprefied part of the fuperior maxilla under
the middle of the orbit, and is inferted into the
{phin¢ter muicle near the corner of the mouth.

DEPRESSOR COMMUNIS LABIORUM arifes la-
terally from the lower jaw near the chin, and is

inferted
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inferted into the {phin&er, oppofite to the former.

ZycoMmarticus 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 fphincter at the corner of the mouth, be-
twixt the elevator communis and buccinator ; it
draws the corner of the mouth outward and up-
ward. 'When this mufcle grows weak, the corner
of the mouth finks, as may be obferved in old
perfons.

BuccinaTor arifes from the proceflus coronz
of the lower jaw, and paffing contiguous to both
Jaws, is inferted into the fphinter mufcle at the
corner of the mouth, It ferves either to force
breath out of the mouth, or thruft the aliment be-
tween the teeth in maftication, or to pull the cor-
ner of the mouth outward. !

PraTysMA myoipes arifes loofely from over
the pectoral and part of the deltoid mufcle, and
running obliquely forward, is inferted into the
chin, and deprefior mufcles of the lips. This muf-
cle being exceeding thin, a mere membrana carno-
fa, ferves to cover the unequal furface of the fub-
jacent 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.

RET]%ACTGR ALZ/E NASI is a very {mall muf-

cle arifing from the bone of the nofe, and is infert-
ed
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ed into the fkin and cartilage at the fide of the
nofe. '
MryLroHYoIDEUS with its fellow, may be e-
fteemed one penniform or elfe a digaftric muicle.
= It arifes from the linea afpera on the infide of the
lower jaw and proceflus innominatus, both fides
meeting at about right angles in a middle line up-
on the following mufcles, It is inferted by a {mall
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 alfo 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 flylohyoidei cannot act.
GEeNIOHYOIDEUS arifes from the proceflus 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.
- STyrLonyoIprUs arifes from the proceflus fty-
liformis near its root, and pafling contiguous to the
~ horn of the os hyoides becomes inferted laterally
into its bafis. This mufcle is fometimes perforated
about the middle by the tendon of the digaftric
mufcle of the lower jaw. Its ufe is to pull the os
hyoides up and backward.
- CoraconvoIpeus arifes from the upper cofta
of the fcapula near the prdceﬂ'us coracoides, and
1 | pafling
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paffing under the maftoideus mufcle becomes in
that place a round tendon ; thence paffing 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 little 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 flernfim,
and the cartilaginous part of the firft rib; and is
inferted into the bafis of the os hyoides, to pull it
downward.

GeNIogLossus arifes from the proceflus in-
nominatus of the lower jaw, and is Inﬂ:rted broad
into the under part of the tongue, to pull it up
and forward, and fometimes has a {mall infertion
into the os hyoides.

BastocrLossus 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,

CerATOGLOSSUS arifes from the horn of the
os hyoides, and is inferted laterally into the tongue
near its root, to pull it downward and forward.

StyLoGgLossus arifes from the extremity of
the proceflus ftyliformis, and 1s inferted into the
tongue near the former to pull it up and backward.
I have very often found another fiyloid mulcle fo
inferted, that I cannot tell whether to call it a

mufcle of the tongue or pharynx.
THE



8% OF THEMUSULIES

THE TONGUE is a mufcle made of fibres, Ion-
gitudinal, circular, and tranfverfe, {o intermixed as
beft to ferve its feveral motions.

HyvoruyroiDEus 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 upward.

STERNOTHYROIDEUS arifes from the infide
of the fternum, and 1s inferted with the former; -
1t pulls the thyroid cartilage dire@ly downward.

CricoTHYROIDEUs 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.

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

CRICOARYTENOIDEUS LATERALIS arifes
laterally from the cartilago cricoides, and is inferted
laterally into the arytenoides. This with its fellow,
pull down each cartilage toward their origin, and
thereby dilate the rimula.

THYROARYTZENOIDEUS arifes from the fupe-
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 be accounted but one mufcle,
ARrY-
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ArRYTAENOIDEUS 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 varisty
of notes and founds than can be made by artificial
inftruments, and that in a manner fo little under-
ftood by us, and by organs fo little differing from
thofe in quadrupeds, that, for onght we know of
them, brutes might be as capable of all thefe founds
as men. .

STYLOPHARYNGZ Us arifes from near the bot-
tom of the procefius ftyloides of the os petrofum,
and running obliquely downward, is inferted into
the pharynx. This mufcle with its fellow, pulls up
and dilates the pharynx to receive the aliment.

OEesorHAGEUS arifes like a wing from feveral
parts of the fcull, tongue, os hyoides, the cricoid
and thyroid cartilages, and is inferted into the pha-
rynx, This, with its fellow, conftringe the pha-
rynx, and prefs the aliment down the gullet.

MuscuLUs VAGINALIS GULZE is the muf-
cular coat of the gula.

PTERYGOPHARYNGEUS Is not a diftin¢t muf-
cle, but'the beginning of the pharynx near the pro-
ceflus pterygoides of the fphenoidal bone.,

PTERYGOSTAPHYLINUS INTERNUS ayiﬂii
- from the os fphenoides, near the iter ad palatum,
or enftachian tube, and is inferted into the uvula,

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

PTERYGOSTAPHYLINUS EXTERNUS arifes by

the fide of the laft defcribed mufcle, and is alfo
inferted near it ; but becomes its antagonift by be-
ing refleCted on a pulley, over a procefs at the
lower part of the pterygoidal pruceﬁés of the fphe-
noidal bone.
- GLoss0-STAPHYLINUS is a very fmall por-
tion of mufcular fibres which pafs from the tongue
to the palate, which it pulls down when we breathe
through the nofe.

Tue palate itfelf is a fort of double mufcle,
whofe action feems only to fupport itfelf and aflift
thofe mufcles which pull 1t upwards.

DicasTRricus arifes from the finus of the ma-
millary procefs of the os temporis, and from a flefhy
beily, becoming a round tendon, pafies 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 ftylobyoideus, pulls the
lower jaw downward with much greater force
than otherwife it could have done ; and being con-
ne@ed to the os hyoides, when it a@s, it prevents
the a&tion 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
connected to that bone.

TeEMPoORALISs arifes from the os frontis, parie-
tale, {phenoides, male, and temporis, and, pafling
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.

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

PTERYGOIDEUS INTERNUs arifes from the
proceflus pterygoideus externus, and from the finus
between the pterygoid procefies, and is inferted in-
ternally into the angle of the lower jaw, which it
pulls upward.

PTERYGOIDEUS EXTERNUS arifes from the os
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 a&ting
- with its fellow pulls the jaw direéily forward.

SuBcLAvIUS arifes from the fuperior part of
the firfk rib, and is inferted into more than half the

' P2 underfide
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underfide of the clavicula next the fcapula, Its ufé
is to draw the clavicula toward the¢ fternum, that
they may not be fevered in the motions of thﬂ'
{capula,

TrRAPEZIUs arifes from the os DCCIpltIE and
from a linea alba colli, from the fpinal 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 fcapula, almoft all the back
part of the fpine of the fcapula, and as much of
the proceflus acromion as lies between the fpine of
the fcapula and the clavicle. This mufcle draws
the fcapula dire@tly backward. '

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

RuomeoIDEs arifes tendinous under the former
from the fpinal procels of the infetior vertebra.of
the neck, part of the linea alba colli, and from the

fpinal procefles of the fout or five uppermuﬁ ver-
tebree of the thorax, and is inferted into the bafis

of the fmpula, which it pulls up and backward.
The llppﬂ part of this mufcle arifing from the
neck, is in many bodies, by the motions of the
neck, feparated and made a diftin@® mufcle,

4 ErLg-
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ELEVATOR SCAPULZE arifes from the .tran{-
verfe procefles of the four {uperior vertebre of the
neck, and is inferted into the upper angle of the
fcapula.

SERRATUS MINOR ANTICUS arifes under the
pectoralis, from the third, fourth, and fifth ribs,
and 1s inferted into the proceflus coracoides {capu-
lz, which it pulls forward and downward. This
mufcle is always faid to be an elevator of the ribs,
though it arifes from the feapula, which is fup-
ported by the ribs.

SERRATUS MAJOR ANTICUS arifes from the
anterior part of the eight fuperior ribs, and is in-
ferted 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 mufcles inferted into the bafis of the
fcapula are alfo inferted into one another.

PEcToRrRALIS arifes from near two thirds of the
clavicula, next the fternum, and 2l the length of
the os pectoris, and from the cartilages of the ribs,
and I1s inferted into the os humeri, between the bi-
ceps and the infertion of the deltoides. The ufe of
it is to draw the arm forward. A {mall portion of
the lower part of this mufcle is often confounded
with the obliquus defcendens abdominis ; and in
' {ome bodies, neither the upper part, nor its tendon,
can be cafily feparated from the deltoides; and in

P43 others
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others, even that part of it that arifes from the cla-
vicula is a diftin@ portion. Near the infertion of
this mufcle the fibres crofs thofe from below, end-
ing above in the arm, and thofe from above be-
low, that the tendon of this mufcle might not lie
inconveniently low between the arm and thorax,
as it would have done had the fibres which arife
loweft from the fternum been inferted loweft in the
arm ; but this croffing does not make the tendon
Cat 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.
DerToIDESs arifes exaltly oppofite to the in-
fertion of the trapezius, from one third part of the
clavicula, from the acromion and {pine of the fca-
pula, and is inferted tendinous near the middle of
the os humeri, which bone it lifts directly upward,
The outermoft parts of this mufcle, when thearm
bangs down, lie below the centre of motion of the
joint, and therefore can have no fhare in lifting the
humerus up ’till it is raifed part of the way by the |
other part of this muicle, and the following muf- |
cle; and as the outer parts of this mufcle begin to
alt, the following muicle ats with lefs advantage:
and it fcems to me, that the fole reafon why this
mufcle is made of fo many parts, is, that they
may a¢t independently ; for it is demonftrable that |
this mufcle, when the whole of it a&s, cannot raife |
the arm with fo great advantage as a right lined |
mufcle of the fame magnitude wounld have done.
SuPrA-
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SUPRASPINATUS arifes from. the dorfum {fca-
pule above the fpine, and pafling between the two
procefles, is inferted into the upper part of the os
humeri, which it helps to raife until it becomes par-
allel with the {pina fcapule.

THe fuprafpinatus, the deltoides, and coraco-
brachialis affift in all the motions of the humerus,
except depreffion ; it being neceffary that the arm
thould be raifed and fuftained, in order to move it
to any fide.

INFRASPINATUS arifes from the dorfum fca-
pule below the {pine, 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 fmall 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 pullsit more down-
wards, |

TERES MA JOR 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 {capula, and turns the arm prone and
backward.,

LarissiMus DoRrsI arifes by a flat tendon
from the fpinal procefles of the feven or eight in-
ferior vertcbra of the back, and thofe of the loyns,

F g ' facrum,
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facrum, and iliom; and growing flefhy, after it has
pafled the extenfors of the trunk, receives another
fmall flethy 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 ferves for a
membrane to the extenfors of the back, and is con=
nected to the tranfverfe procefles of the vertebrae
lumborum.

SuBscAPULARIs arifes from the hollow fide
of the fcapula, which it fills.up, and is inferted
into the head of the os humeri, wrapping fome-
what over &&.  This palls the arm to the fide and
prone. '

CoRACOBRACHTALIS arifes from the procef=
fus 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 arin, and turns it fomewhat outward,

Brcrps cuBITI FLEXOR arifes with two heads,
that the fibres of this muifcle might not comprefé
one another, one from the proeefius coracoides {ca-
pulz, in common with the coracobrachialis muf-
cle, and the other by a round tendon from the edge
of the acetabulum fcapule, which pafiing in a ful-
cus. of the os humeri, afterward becomes fletby,
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

' humefus*
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humerus, bends the cubit, and has as great a fhare
as any one muicle in turning the cubit {upine; 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 {urgeons 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
{ign of pain than in any other parts. So that I can-
not {fce what the great mifchief of pricking this
tendinous. fafcia 1s owing to, unlefs its lying fo
much upon the ftretch, which may be whol-
ly 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 1njudicious blood-letter, who ordered the pa-
tient to keep herarm 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-
featly eafy, and in a few days, well. Neverthe-
defs, T am perfuaded that moft of the accidents-
which
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which are thought to be merely from blood-letting;
are critical difcharges of fome difeafe, and from
the puncture a fmall inflammation beginning, in-
creafes and fuppurates. But however fingular I
may be thonght in this opinion, I can be fure I
am difinterefted in it, having never had any ill ac-
cident follow blood-letting in my life.

BRACHIZUS INTERNUS arifes from below the
middle of the os humeri, and is inferted mto a
rough place of the ulna immediately below the
juncture., This allo bends the cubit.

SUPINATOR RADII LONGUs arifes from the
lower and outer part of the os humeri, and is in«
ferted into the upper fide of the radius, near the
carpus. This muicle is not a fupinator but a bend-
er of the cubit, and that with a longer lever than
either of the two former mufcles, and is lefs con-
cerned in turning the cubit fupine, than either the
extenfors of the carpus, fingers, or thumb. |

TRICEPS EXTENSOR CUBITI, commonly di-
ftinguifhed into biceps and bracheus 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.

Ancon &us arifes from the ontward extuberance
of the os humeri, and is inferted into the upper

part
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part of the ulna: this is alfo an extenfor.

PaLMARIs LoNGUS arifes fmall from the inner
~ extuberance of the os humeri, and from a fhort
belly foon becomes a tendon, which is conneted
~ 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 conftrict 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 to conftrict the palm of the
hand, and is very different in fize in different bo-
dies,

FLEXOR CARPI RADIALIS arifes from the
inner extuberance of the os humeri, and {foon be-
coming 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 alfo the
bones of the fecond order upon thofe of the firft;
which motion s nearly as'much as that upon the
radius,

FLEXOR CARPI ULNARIS arifes from the fame
extuberance with the former, and a falcia betwixt

this mufcle and the tenfor ulnaris cmntigumus to the
' ulna,
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ulna, and is inferted by a fhort tendon into the;
fourth bone of the carpus,

EXTENSORES CARPI RADIALES; the firft;
arifes from the os humeri immediately below the:
fupinator radii longus, and is inferted into the me--
-tacarpal bone of the firft finger; the fecond arifes.
immediately below this, from the outer extuberance:
of the os humeri, and is inferted into the metacar=
pal bone of the fecond finger. The firft of thefe
mufcles is a bender of the cubit, as well as an ex-
tenfor of the carpus, and its often acting with the
benders of the cubit while the other is not in
action, is the reafon why it is {o diftint from it.
~ ExTENSOR ULNARIS arifes from the fame ex-
tuberance with the former, and half the ulna be-
low the anconeus mufcle ; then becoming a tendon
runs in a fmall finus at the bottom of the ulna,
and is inferted into the metacarpal bone of the lit+
tle finger, See ULna, p. 31, 32. The extenfors of
the carpus being inferted into the metacarpus, at
once perform the motion between the bones of the
carpus, and that between the carpus and radius,
The flexor and tenfor uinaris alting together turn
the hand downward, the tenfor and flexor radialis
upward, |

PERFORATUS of FLEXOR SECUNDI INTER-
NODII 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 {trong tendens, pafies under the ligamen-

tum
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tum tranfverfale carpi, and is inferted into the be-
ginning of the fecond bone of cach finger.

PERFORANs or FLEXOR TERTII INTERNG~
DII p1cITORUM arifes from half the ulna, and a
great part of the ligament between the ulna and
fadius, then becoming four tendons, paffes undes
the ligamentum tranfver{ale carpi, and through the
tendons 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 paffed
one through the other, the perforatus, which is
the lefler muicle, 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.

LLUMBRICALES orf FLEXORES PRIMI INTER-
NoDII DiGgIToRUM arife from the tendons of the
 Jaft mentioned mufcle, and are inferted laterally
toward the thumb into the beginning of the firft
bone of each finger.

EXTENSOR DIGITORUM COMMUNIS arifes
from the outer extuberance of the os humeri, and
paffing under a ligament at the wrift, is divided
into four tendons which communicate upon the firft.
joint, which keeps them from fliding off the joints
of the fingers, where they are a little conneted to
the firft bones, and afterward are inferted into the
beginning of the fecond bone of each finger.

Ex-
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. EXTENSOR AURICULARIS Of MINIMI D=
G1TI is a portion of the laft mufcle pafling under:
the ligament in a diftin¢t channel.

ExTENSOR InNDICIs arifes from the middle oft
the ulna, and pafling 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 Ab-.
ductor primi digiti arifes from the firft bone of”
the thumb, and the fide of the metacarpal bone:
of the firlt finger. The interoffei are three pair
fitly divided into external and internal ; the exter-
nal 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. Abductor minimi digiti arifes from
the tranfverfe ligament, and fourth bone of the
carpus ; thefe mufcles are inferted, two into the
firft joint of each finger, and then pafling 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 infiruments. The abductors
of the fore and little fingers, with the fecond
and fifth interoffei mufcles acting, the fingers are
divaricated, and the other four a&ing 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 08S1S METACARPI MINIMI DI-
GITI arifes from the eighth bone and tran{verfe li-
gament of the carpus, and is inferted into the me-
tacarpal 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 mufcle,
and the ligament between the ulna and radius;
then becoming two, three, or four tendons, is in-
ferted 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 turn-
ing the arm fupine.
- EXTENSOR SECUNDI INTERNODII POLLICIS
arifes immediately below the former from the ra-
dius and tranfverfe 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 defcribed, from
the ulna and ligament, and pafies 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 1s very much
a fupinator. '

FLEXOR PRIMI ET SECUNDI 05SIS POLLICIS
arifes from the fifth bone and tranfverfe ligament

of
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of the carpus, and from the beginnings of the two
firt metacarpal bones, and is inferted into the
whole length of the fitft bone of the thumb, and
tendinous into the beginning of the fecond ; the fe-
famoid bones of the thumb in fuch bodies as have
them, lic in this tendon, where it pafles over the
joint.

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

ADDUCTOR POLLICIS arifes from the car pus;
#nd almoft the whole length of the metacarpal bone
of the long finger, and is inferted into the begin=-
ning of the fecond bone of the thumb. This muf
cle naturally enough divides into two, and might
better be called a flexor than addu&or.

AeppucToR PpoLLIcls 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,

Tur 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
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-merely from the advantages that arife from the
thicknefs and Ihﬂrt?e{"s 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 arifes fmm the
outer extuberance of the os humeri and upper part
of the ulna, and running half round the radius, is
inferted near its tubercle,

ProNnAaTOR TERES arifes from the inner apo-
phyfis of the os humeri, and upper and forepart of
the ulna, and is inferted tendinous into the radius
- below the former.

PronATOR QuADRATUS arifes from the lower
- edge of the ulna near the carpus, and paffing under
the flexors of the fingers, is inferted into the radius.

Tuese mulcles are occafionally affifted in their
actions by the mufcles of the hands, the extenfors .
affifting the fupinators, and the flexors the prona-
 tors, and moft of the extenfors of the hand take a
- great part of their origin from the tendinous fafcia
~ that covers them.

MAsTo1DEUS arifes tendinous from the fler-
- num near the clavicula, and by a feparate flethy
portion from the clavicula, which foon unites with
the other beginning, and is inferted to the outer
part of the mamillary procefs of the temporal
bone, It pulls that fide of the head it is inferted

G into,



98 OF THE MUSCLES,

into, towards the fternum, and turns the face toward
the contrary fhoulder. This, with its fellow, pull
the head and neck toward the breaft, and a& with
a much longer lever upon each lower vertebra, than
they do upon the next above, and with more power
upon any of thofe joints than upon the head. This
muicle being inferted into the head, beyond the
centre of motion of the head with the firft vere
tebra, has been fuppofed by feveral anatomiils
to pull the head backward ; but the paffing be-
yond fignifies nothing to that purpofe, unlefs a line
going through its axis would pafs below the cen-
tre of motion : and it is the more to be wondered
how this miftake prevailed, if we confider that this
mufcle’s being added to the extenfors of the head
and neck, would make the force of that action a
hundred times greater than that of the benders.
And if this is not enough to convince, let any one
lying on his back raife his head, and he will foon
feel this mufcle in action ; but bowing the head
forward in an erect pofture will not fthew this, un-
lefs fome refiftance is made to the head, becaufe
the centre of gravity of the head lying before the
centre of motion, there needs no more than a re-
laxation of the extenfors, to bnng the head for-
ward in that pofture.

"RECTUS INTERNUS MAJOR arifes from the
anterior part of the tranfverfe procefies of the third, |
fourth, fifth, and fixth cervical vertebra ; and paf-

fing over the two fuperior, is inferted into a rough-
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
firft vertebre of the neck. ,

RECTUs MINOR INTERNUs arifes under the
laft mufcle, from the firft vertebra, and is inferted
under it into the os occipitis. This bends the head
on the firft vertebra.

REcTUs 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 mamillary and ftyloid pro-
cefles, 'This turns the head on one fide.

SprLENTUS arifes by a thin tendon from the fpi-
nal procefles of the five fuperior vertebre of the
thorax, and the loweft of the neck, and linea alba
colli, and is inferted into the os occipitis, the up-
per part of the mamillary procefs of the temporal
bone, and the tranfverfe procefles of the three {u-
perior cervical vertebree. T his pulls the head and
neck backward, and to the contrary fide; but
both of thefe acting together pull them direCtly
‘backward.
© Comprrxus arifes from the tranfverfe procefies
lof the fix or feven fuperior vertebre 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 diftin&t enough to be ac~
‘counted another mufcle : it pulls the head and
neck back,

G 2 REecTUS
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RECTUS MAJOR POSTICUS arifes from the
{pinal procefles of the fecond vertebra of the neck,
and is 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 in=-
to the fame bone to pull the head back on the firft
vertebra. | '

OBL1QUUS SUPERIOR arifes from the tranfverfe
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 together
pull the head back.

OBLIQUUS INFERIOR arifes from the {pinal
procefs of the {fecond vertebra of the neck, and is
inferted into the tranfverfe procefs of the firft. This
with its fellow alternately acting, turn 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 procefles of the cervi-.
cal vertebre, which they draw nearer each other
when the neck is bent backward.

LonGus coLLr arifes laterally from the bodies;
of the four fuperior vertebre of the thorax, andl
from the anterior part of the tranfverfe procefles of:
the five inferior vertebrz of the neck, and is infert--

ed!
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ed into the fore part of the fir{t and fecond verte-
brz of the neck, which it bends forward.

INTERTRANSVERSALES COLLI are portions of
fleth between the tranfverfe procefles of the verte-
brz of the neck, like the interfpinales, but not {o
diftin& ; they draw thefe procefles together.

SPINALIs coLLI arifes from the tran{verfe pro-
cefles of the five fuperior vertebrz of the back, and
is inferted into the fpinal procefies of the fecond,
third, fourth, and fifth vertebra of the neck. This
pulls the neck: backward.

TRANSVERSALIS CoOLLI arifes from the ob-
lique proceffes 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 tran{verfalis or fcm;lfpmahs
dorfi. - o

TuE mufcles of the head and neck are moft of
them obliquely directed, 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 muicles, being
under the weight moved, it is neceflary that the
head fhould be kept fteddy by the extenfors, and
flexors too, when any great weight is upon the
head ; and thete muicles from the obliquity of their
. diretions, not only perform thefe two actions at
. once, but acting by pairs they move the head and
neck fteddily, in a diagonal dire@ion, which firait,
- mufcles could not have done fo well,

&3 ScA-
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ScALENUS arifes from the tran{verfe procefles of
the fecond, third, fouirth, fifth, and fixth cervical
vertebree. It is inferted in three parts, into the
two uppermoft ribs, being thus divided for the
tran{miflion of the fubclavian veflels. This mufcle
,may bend the neck, but its chief ufe is to fupport
the upper ribs, which is neceflary to determine the
contraction of the intercoftal muicles 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 vertebra,
~and the three fuperior of the thorax, and is inferted
into the fecond, third, and fourth ribs, imme-
diately beyond their bendings; this, with the fca-’
lenus, fuftains the upper ribs, that they might not
be pull’d downward by the depreflors of the ribs
. 1n exf{piration, as the lower ribs are upward in in-
{piration.

SERRATUS INFERIOR POSTICUS arifes withg
broad tendon, infeparable from that of the latifii-
mus dorfi, from the fpinal 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 expiration. |

INTERCOSTALES are eleven pair on each fide,
in the interflices of the ribs ; from their fituations

diftin~
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diftinguithed 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 tranfverfe procefles of the ver=
tebre like diftinét mufcles, 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 continued
betwixt the cartilages of the fternum, with fibres
perpendicular to the cartilages; and between the
cartilages of the loweft ribs, they are infeparable
from the obliquus afcendens abdominis. Thefe muf-
cles, by drawing the ribs nearer to each other, pull
them all upward, and dilate the thorax, they being
fuftained at the top by the {calenus and {ferratus
fuperior pofticus. To thefe Mr. Cowrer adds
{fome flethy fibres, which run from one rib over a
fecond to a third, near the {pine, which are leva- -
tores coftarum. |

TRIANGULARIS STERNT arifes internally frem
the earligago enfiformis, and the lower edge of the
os peoris, 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 car-
tilages in exfpiration.

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

Gy 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 toa
circumference.  'When this mufcle a&s alone, it
conftriéts the thorax, and pulls the ribs downward,
and approaches toward a plain ; which aion is ge-
nerally performed to promote the cjection of the
feces. In large infpirations, when the intercoftals
lift up the ribs to widen the thorax, this muicle |
acts enough to bring itfelf toward a plain 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 mufcles it
draws the ribs nearer together, and conftrits the
thorax, and the fuperior force of the abdominal
mufcles thrufting the parts of the lower belly againft
it, it becomes at the fame time convex upward,
and fhortens the thorax, which occafions the largeft
exfpirations; or acting alternately with the abdo-
minal muicles only, a more moderate infpiratioﬁ
and ex{piration is made by fhortening and lengthen-
ing the thorax only, which is what we chiefly do
when lying down ; or acling alternately with the
intercoftals only, a moderate ex{piration and infpi-
ration 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-
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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 mufcles, whofe motions are
effential to life, may be never weary, the infpirators
in moft men have force {ufficient to raife mercury
in a tube four or five and twenty inches in an
ere&t pofture, and the exfpirators fix or feven ; the .
firft 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 1 have
diflected, I have found the diaphragm convex up-
ward, which gave me occafion to think, that all
animals died in exfpiration, ’till the forementioned
experiment difcovered, that the muicles of infpira-
tion were ftronger than thofe of exfpiration ; which
led me to make the following experiment: I cut
the wind-pipe of a dog, and having a ftring ready
fixed, I puta cork intoit, 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 diftended
for fome time; but when he was dead, the abdo-
minal mufcles were in a flate of contrattion, the
ribs were elevated to dilate the thorax, and the
diaphragm was convex upward. This experiment
alfo fhews, that the diaphragm is not a mufcle of
equal force either to the depreflors or elevators of

the
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the ribs, it neither hindering the elevators from
raifing the breaft ; nor the deprefiors from thrufting
it upward, by compreffing the parts contained in
the abdomen, though the breaft was full of air,

SACER, SACROLUMBALJS, LONGISSIMUS
poRrsI, and sEMISPINALIs are all that portion
of fleth betwixt the os facrum and the neck, which,
fecing there is no membrane to diftinguifh it into
feveral muicles, and that it is all employed in the
fame actions, I fhall give it the name of extenfor
dorfi & lumborum, and deferibe it all as one
mulcle.

EXTENSOR DORSI ET LUMBORUM arifes fromy
the upper part of the os facrum, the {pine of the
osilium, the back parts of the lowermoft vertebrae
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, 1s inferted into all the ribs near their arti-
culations, with the tran{verfe procefies of the ver-
tebre, and into the tranfverfe procefs 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 portions
of this mufcle which arife from the ribs, and are
inferted into other ribs above, will neceflarily draw
the back part of the ribs nearer together, which
muft always be done as the back extends, and in-
dependent of other actions of the thorax. The
next portion of this muicle, called longiflimus dorfi,
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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 procefles of the vertebra
of the loins ; and the upper end of it is neither
very diftin& from the complexus of the head, nor
{pinalis of the neck. The reft of this mufcle,
known by the names of femifpinalis, facer, &c,
arifes alfo from all the tran{verfe and oblique pro-
cefies of the loins and back ; every portion, except
the lowermoft, pafiing 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 tran{verfalis colli. This paffing of
each portion of a mufcle over a few joints, diftri-
butes their force equally enough among all thefe
joints, without the fibres being directed more ob-
liquely than thofe of penniform mufcles; but the
neck and loins not having fufficient provifion of this
fort, there are {mall mufcles between their procef-
{es, which, though they are of little importance for
the motions of thofe parts, yet are {ufficient to dif-
tribute the force of larger mufcles equally among
thofe joints; and befides the ufes of the extenfor
dorfi & lumborum, which its name implies, it and
its fellow alternately raife the hips in walking,
which any one may feel by laying his hand upon
his back.

QU ADRATUS LUMBORUM arifes from the up-
per part of the {pine of the ilium, and is inferted
into all the tranfverfe procefles of the four upper-
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moft lumbal vertebrz. This, with its fellow, a@=
ing alternately, affift the laft mentioned muftle 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 fmall
muicles feated between all the tran{verfe procefles
of the vertebre lumborum, to bring them nearer
together.,

- Psoas pAaRrvus arifes lateraily from the body

of the firft lumbal vertebra, and the loweft of the
back, and foon becoming a {mall tendon, is infert-
ed into the os pubis near the ilium. It either af-
{ifts in bending the loins forward, or raifing the os
innominatum in progreflive motions, This mufcle
is often wanting,

Psoas macNus arifes laterally from the bo-
dies and tran{verfe procefles of the four fuperior
vertebre of the loins, and the laft of the back, and
is inferted with the following mufcle into the leffer
trochanter. This bends the thigh, and when the
ploas parvus is wanting, this is larger.

ILiacHus INTERNUS arifes from the concave
part of the ilium, and from its lower edge, and
paffing over the ilium near the os pubis, joins the
former mufcle, and is inferted with it, to be em-
ployed in the fame acion. ‘

PECTINEUS arifes from the os pubis or pectinis,
near the joining of that bone with its fellow, and
1s nferted into the linea afpera of the thigh bone,

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

TRriceprs FEMORIs, the two lefler heads of
this mufcle arife under the petineus, and the third
from the inferior edges and back part of the os pu-
bis 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 plain which cuts at right angles a plain
that paffes through the axis of either head of the
laft muicle, that head rifing lower than the centre
of motion of the hip joint, it will either affift
the flexors or extenfors, and that moft when
the bone has been moved moft backward or for-
watd ; and as either of thefe heads lie more or lefs
out of the faid plain, they will give greater affift-
ance to that motion which is made on the fide of
the faid plain, contrary to their fituation, and lefs
on the fame fide. This mechanifm is frequently
made ufe of to make one mufcle ferve different
alions; but I have only explained it in this in-
ftance, becaufe it is the, moft confiderable one that
I know.

GLuTEUS MAXIMUS arifes from the back part
of the {pine 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
falcia {pread over that part of the following mul-
cle, which this does not cover, and is inferted by
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~ a ftrong tendon into the upper part of the lined
afpera of the thigh bone, and alfo into the flat ten-
don of the fafcialis mufcle, which infertion into, or
connection with, that tendon raifes this mufcle far-
ther from the centre of motion, and increafes its
ftrength., This extends the thigh, and both thefe
together being contracted, occafionally affift the le-
vatores ani in fupporting the anus. The breadth of
the origin and infertion of this mufcle is very ob-
fervable, for by that means, though it is the lar-
geft mufcle in the body, it is neverthelefs right-lined
without one fibre comprefling another any more
than in penniform mufcles.

GLuTEUs MEDIUS arifes from all the anterior
part of the fpina and dorfum ilii, and underpart
of the laft mentioned muicle, 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 anterior part of the great trochanter
and neck of the thigh bone to extend the thigh.

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

QUADRATUS FEMORISs 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 dire&s the toes outward.

OB'EU'R_ATOR INTERNUS Of MARSUPIALIS -
arifes generally from a ftrong membrane or liga-
~ment, which fills up the hole of the os innomina-
tum, and from the circumambient bone; thence
pafling over a chanel in the ifchium betwixt its
~ two procefles, it receives from them two other por-
tions, which are a fort of marfupium; and is in-
ferted 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 outward. Thefe

four laft mentioned mufcles acting with the exten-
fors, prevent their turning the toes inward, and in
ftepping forwards are continually acting to turn the
. toes outwards ; for though the toes are placed per-
- pendicular to the front of the body, in taking a
long ftep, thefe mufcles bring them perpendicular
to the fide of the body; and as thefe dirs&,]"the
Glame extenfors will turn the thigh cither outward
or backward, with their full force.
~ FascraLis or MEMBRANOSUs arifes from the
_fore part of the {pine of the ilium, and in about
%_ﬁve: inches progrefs becomes a flat tendon or fafcia,
' which is joined by a confiderable detachment from
the tendon of the gluteus maximus, and from the
*linea
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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 fibula, and then proceeds
to join the fafcia, which covers the upper part of
the mufnles fituate on the outfide of the tibia, and
from which a great patt of the fibres of thofe mui-
cles arife.  About the middle of the leg it grows
loofe, and is fo continued to the top of the foot,
being connected 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 tranfverfe fibres, which run round
the thigh, but are moft confpicuous on the outfide. _
This draws the thigh outward, and pafiing over:
the knee forwarder than its axis of motion, it will
help to extend that joint.

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

SARTOR1US arifes from the fore part of the
fpine of the ilium, and thence defcending oblique-
ly 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, parti-
cularly the thigh, at very long levers; it diretly
helps to lift up the leg in walking up ftairs, or lay-
ing the legs acrofs like taylors, |

SEMI=
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SEMITENDINOsUs arifes from the obtufe pro-

cefs 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
Hchium, and being continued tendinous betwixt
the bellies of the laft mentioned and following muf-
cles, and then growing flethy, becomes again ten-
dinous above the joint, and is inferted nearer the
joint than the former mufcle for the {ame ufe.

THESE two make the internal hamftring, and
arifing and inferting {o near together, they might
have been one muicle, but their fibres would have
been near twice as long, which would have given
a motion near twice as quick, but not fo flrong,
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 diftances
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#, 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
ioon joins the former, and 1.lis inferted with it into

H the
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the upper part of the fibula to bend the leg, and
the firft 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 biceps
will turn the leg and toes outward, and the femi-
tendinofus and femimembranofus will turn them
inward. ;

- PorriTEUS arifes from the outer apophyfis of
the os femoris, and thence running obliquely in-
ward, is inferted into the tibia immediately below
its head. 'This affifts the flexors, and draws the
tibia toward the outer apophyfis of the thigh bone.

REecTus TIBIAE 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 li-
gament to this, from a proceflus innominatus of the
ilium below its {pine forward, and is inferted to-
oether with the three following mufcles into the
patella. It bends the thigh and extends the tibia, -

VasTus 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.

VAasTUs 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 muicle being ob-
lique, it keeps the patella in its place, the other
mufcles lying in the direCtion of the os femoris,

4 . 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
reGtus, from all the convex part of the os femorsis,
and is inferted in like manner into the patella; the
patella being tied down by a flrong ligament to the
tibia. Thefe three laft mufcles extend the tibia
only, and might very properly be called extenfor
tibie triceps. 1

GASTEROCNEMIUS arifes by two {mall 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,

PranTARrs arifes under the outer beginning of
~ the laft named mufcle, from the external apophyfis
. of the os femoris, and {foon becoming a {mall ten-
- donj is {o continued betwixt the foregoing and fub-
" fequent 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-
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ther than the os calcis, and that the expanfion is
as large when the muicle 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 fi-
bula below the popliteus, and is inferted with the
two foregoing mulicles by a ftrong tendon into the
upper and back part of the os calcis, This muf-
cle only extends the tarfus,

Tieraris AnNTicus 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
tar{us inward,

"TiBraris posTICUS arifes firft by a {mall 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 liga-
ment which conne&s thofe bones, i1t 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, pafles under the inner ancle,
and is inferted into the lower part of the os navi-
culare, and into the os cunciforme majus. This
extends and turns inward the tarfus,

PeroNEUS LonGUS arifes from the upper and
euter part of the fibula, and growing a tendon to-

ward
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ward the lower part of this bone, pafles under the
outer ancle, and the mufcles fituated on the bot-
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 tar-
fus outward, and direts the force of the other ex-
tenfors of the tarfus toward the ball of the great
toe. ,

PeroNEUs BREVIS arifes from the middle of
the fibula, under a part of the former, and grow-
ing tendinous, pafles under the outer ancle, and is -
inferted into the beginning of the upper part of the
os metatarfi of the little toe, and fometimes be-
ftows a fmall tendon on the little toe. Its ufe is
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 fprain
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 ligamen-

- tum tranfverfale, and {oon becoming a {trong ten-

" don, is inferted into the laft bone of the great toe.

' - 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.

FrLEexor porLriCIs LONGUSs arifes from the fi-
bula, oppofite to the extenfor longus, and then
‘ H 3 pafiing
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pafling under the inner ancle, is inferted into the
under fide of the laft bone of the great toe. This
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 inferied into the ofla fefamoidea, which are tied
. by a ligament to the firft bone of the great toe,
reckoning only two bones to the great toe. Thefe
muicles bend the great toe,

ABDUCTOR POLLICIS arifes pretty largely from
the inner and back part of the os calcis, and by a
fmaller beginning from the os naviculare ; thence.
pafling forward contiguous to the os cuneiforme
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 abduétor than a
flexor pollicis pedis ; it alfo very much helps to con-
{trict the foot lengthways. |

TRANSVERSALIS PEDISs arifes from the lower’
end of the metatarfal bone of the toe next the leaft,
and is inferted into the internal {efamoid 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
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bone of each lefler toe, and the fifth into the be-
ginning of the metatarfal bone of the leaft toe, and
fometimes by a {mall tendon alfo into the little toe.
This laft portion for the moft part is feparate from
its beginning, and may be accounted a diftin¢t muf-
cle. 'The four firft tendons only of this mufcle ex-
tend the toes, but all five bend the tarfus, 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 {fmall tendons is in-
ferted into the fecond joint of the three toes next
the great one. The long extenfors of the toes ferve
- not only to extend them, but alfo contribute to
the bending of the ancle, which motions are ufually
performed together in progreflion; but the fhort
extenfors arifing below the ancle, extend the toes
. only; and when the Jong extenfors are employed
. for that aftion only, the extenfors of the tarfus
. muft a&t 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 ex-
tenfors 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 leffer toes. Thefe

tendons are divided to let through the tendons of
_ the following mufcles,
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FLEXOR LONGUS of PERFORANS arifes from
the back part of the tibia, above the infertion of
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,
in 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 lef-
{er toes. This mufcle alfo extends the tarfus. The
{fecond 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 acs alone,
extend the tarfus as well as bend the toes, this por-
tion, like the fhort extenfors of the toes, {eems pur-
pofely contrived to bend the toes alone, |

LumBrIicALEs arife from the tendons of the
perforans, and are inferted into the firft bone of
cach 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 the os cuboides,
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,

ARBRDUCTOR SECUNDUS MINIMI DIGITI arifes
under the former mufcle from the metatarfal bone,

and is inferted into the little toe,
INTER-



OF THE MUSCLES "

InTEROSsET are feven mufcles which lie like .
thofe of the hands, and arife like them from the
metatarfal bones, and are inferted like them into the
laft joints of the four lefler toes, and being in their
progrefs attached to the tendons which extend the
fecond joints of the toes, they will extend both thefe
joints. Thefe muicles may be fitly divided into ex-
ternal and internal, the internal alfo bend the firft
joints, as doall the interoffei in the hand, but here
the outer ones extend the firft joints ; and if we con-
fider that the firft of thefe muicles is analogous to
the abdu€tor indicis of the hand, and that the ab-
duétor minimi is alike in both, we find that the
mufcles to move the fingers and lefler toes fideways
are alike in number, though this motion of the
toes 1s in a manner loft from the ufe of thoes. The
mufcles that bend or extend the laft joints of the
toes will alfo move the fecond and firft, and thofe
that move the fecond will alfo move the firft, as

they do in the fingers.
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THE

ANATOMY

OLE FHE

Human Body.

o v el § N R 1 B
CHAPTER 1L

Of the external parts, and common integuments.

| HE vulgar names of the external parts of
l the human body being fufficiently known
for-the defcription of any difeafe or ope-=
ration ; I {hall only defcribe thofe which anatomifts
have given for the better underftanding of the fub-
contained parts,
TuE hollow on the middle of the thorax, un-
“der the breafts, is called fcrobiculus cordis : the
middle of the abdomen for about three fingers
“breadth above and below the navel, is called regio
| 13 umbi-
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umbilicalis ; the middle part above this, epiga-
ftrium ; 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,

CuTicuLA or sCARF SKIN is that thin infen-
fible membrane which is'raifed by blifters in living
bodies. It is extended over every part of the true
fkin, unlefs where the nails are, It appears to me
in a microfcope a very fine {mooth membrane, on-
ly unequal where the reticulum mucofum adheres
toit. 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 f{cales, and that
each fcale has about five hundred pores ; {o that a
grain of fand will cover 125000 pores thr® which
we perfpire. Its ufe is to defend the true fkin
that it may not be expofed 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 fuftain the body, and in hands much
ufed to labour, being {o contrived as to grow the
thicker the more thofe parts are ufed. In fcorbu- .
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 affected.

and
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and full of little tumours, the difcharge of the bli-

fter will often cure them alfo. ;
BeTweeN this and the true fkin is a fmall

quantity of flimy matter, which was fuppofed by

- Mavrricui and others, to be contained in proper

veflels, interwoven with one another, and there-
fore by them named reticulum mucofum. It is
moft confiderable where the cuaticula 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 vef-
fels of the fkin, as that in the lips to the vefiels in
the mufcular fleth ; for the cuticula being made of

* excrementitious matter, has no blood veflels.

CuTis, or TRUE SKIN, is a very compact,
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 infiru<
ment can prick no where without touching fome

~ of them, Thefe nerves are faid by MALPIGHI

4

and others, who have examined them carefully, to
terminate in {fmall pyramidal papille ; neverthele(s

"it {eems that a plain fuperficies of the fkin 1s much

fitter and more agreeable to what we experience of
this fenfation ; for a plain foperficies expofing all
the nerves alike, I think, would give a more equal

Ia fenfation,
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{enfation, 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 {hin 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 battock, 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 exq}liﬁte pain, grew im-
mediately ealy, walked to his bed without any
complaint, and was foon cured:

GranpurLz MiL1AREs are {mall bodies like
millet feeds, feated immediately under the fkin in
" the axillas ; and are faid to have been found under
all other parts of the {kin, where they have been
looked for with mierofcopes. Thefe glands are
fuppofed to feparate fweats 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 perfpirabilis is feparated in equal times than

of
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of fweat; of the fc:-rm-:r he fays, ufually fifty two
ounces a day in Italy, where his experiments were
~ made, and of the latter not near 6 much in the
moft profufe {weats; which feems to favour the
opinion of the exiftence of thefe glands: but
whoever reads Mr. Havrgs's experiments will
find, that what SAnNcToR1US accounted for
by an imaginary infenfible perfpiration, different
~ from that which in the greateft degree produces
fweat, is really made by the lungs in refpiration,
and 1s ten times more than all the ordinary per-
' fpiration 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 llu:pgs 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 fubjet to afthmatic diforders in the winter;
and moft of all fo, when the air they breathe is ful-
- left of vapour, and therefore leaft capable of con-
veying this matter from the lungs. That this kind
of perfpiration is very great, is fufliciently thewn
by breathing upon glafs, or any thing thdt is fmooth
and cold.

MEMBRANA ADIPOSA is all that membrane
- immediately under the fkin, which contains the
fat in cells 5 it is thickeft on the abdomen and but-
tocks, and thinneft neareft the extremities; and
- where the mufcles adhere to the {kin, and on the
penis, .
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penis, little or none : it contributes to keep the in+
ner 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
reaflumed into the blood vefiels, 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 flitched 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 fuppofe, 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 weight, firft fills the depending parts, '
as the air in the former cafes did the upper parts;
and when thefe cells are very full, the water fre-
quently pafles from them into the abdomen, and.
after tapping, though the limbs were ever fo full,:
they will almoft empty themfelves in one night’s
1 : : time,
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time. This membrane is the ufual feat of im=""
poftumations and boyls, in 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 natu-
rally as may be, that nature may make the ut=
moft advantage of the difcharge. There is fome-

times a large kind of boyl or carbuncle in this
membrane, which firft makes a large flough and a
number of {mall holes through the fkin which in
time mortifies and cafls off, but the longer the flough
15 {uffered 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 fimell, exactly like what comes from ulcers
in the liver ; and both thefe cafes are attended with
fweet urine as in a diabetes.

MamMZE, the BREASTs, feem to be of the |
fame ftructure in both fexes, but largeft in women.
Each breaft is a conglomerate gland to feparate milk,
with its excretory ducls ; which are capable of very

great diftention, tending toward the mipple, which
as they approach, they unite, and make but a few
dus 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 1t 15 a common obfervation, that
milk will flow out of the breafls of new born chil-
dren, both male and female. :

THE
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TuE breafts and uterus in women, the tongue,
mouth, and penis in men, and the eyes in chil-
dren, are the ‘parts moft fubje&t to cancers; yet
there is no part where this difeafe has not {fome-
times fixed. It is a 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 obje&tion againtt extir-
pation is this, that the operation often provokes the
part which otherwife might lye quiet: but I do
not think this is true; in defperate cafes, where
we cannot extipate, we find the beft remedy is
plentiful bleeding (which alfo is 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 {urgeon 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 againit all advice,
with no other hopes but to be delivered from the
offenfive fmell. Some time after the operation the
wound looking extremely fordid, he f{prinkled 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-
ed, and, contrary to all expetation, lived many

s G an
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years in good health.  From this accident I learnt
the ufefulnefs of falivating after extirpating cancer-
ous 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 fav-
ed, for the lofs of a great deal of {kin is fufficient
ato make an incurable ulcer in the moft healthful
‘body, and much more {o in a bad conftitution.

OH AP T ER 1L
Of the membranes in gencral.

VERY diftinct part of the body is covered,
and every cavity is lined with a fingle mem-
“brane, whofe thicknefs and {trength is as the bulk
‘of the part it belongs to, and as the friGion to
‘which it is naturally expofed.
THosE, membranes that contain diftinc parts,
keep the parts they contain together, and render
‘their furfaces fmooth, and lefs fubjet to be lace-
rated by the actions (}f 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 all the cavities that contain
folid parts, arc ftudded with glands, or are provided
with veflels, which {eparate a mucus to make
the parts contained move glibly againft one another,
and not grow tugf.:ther 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 defcription,
will be treated of in their proper places.

P S . e )

CHAP?P T ER. I
Of the falivary glands.

“JAROTIS, or MAXILLARIS SUPERIOR, is the
largeft of the falivary glands; it is fituate be-

hind the lower jaw, under the ear; its excretory
duct pafles over the upper part of the maffeter muf-
cle, and enters the mouth through the buccinator,
This gland has its faliva promoted - by the motions
of the lower jaw, Its duct pafles over the tendi-
nous part of the mafleter mufcle, that it may not
be comprefled by that mufcle, which would ob-
firué the faliva in it, though it is frequently faid
that it paffes over that mufcle that it may be com=
prefled by it, to promote the faliva. In fheep;
horfes, &c. whofe jaws are long, this mufcle is in-
ferted far from the center of motion, that the end
of the jaw may be moved with fufficient ﬂrengi:h,i
and that diftant infertion requiring a greater length
of muicle, 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 compreffion from the mufcle, the duct in
thofe animals goes quite round the lower end of 1t.
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
feen patients with this gland uvlcerated, from which
there was a conflant effufion of faliva, ’till the
greateft part of the gland was confumed with réd-
mercury precipitate; and then they healed with
little trouble.- HiLpANUs 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 aftual cautery, o

‘MAxILLARIS INFERIOR is fituate between
the lower jaw and the tendon of the digaftric muf-
cle. Its duct pafles under the mufculus mylohyoi-
deus, and enters the mouth under the tongue,
near the dentes inciforii. I was at the opening of
a woman who was fuffocated by a tumor which
begun in this gland, and extended itfelf from the
- fternum 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 difleted, I found a quantity of pus
near this gland, and a bundle of matter not unlike
hair as large as an hen’s egg.

SuBLINGUALIs is a fmall gland fituated under
the tongue, between the jaw and the ceratoglofius
mufcle. Ina calf I found feveral ducts of this

gland
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gland filled by an injeGtion into the duc of the
fubmaxillary gland ; but MorcAGNI and others
fhew, that the dués of this gland enter the mouth
direCtly from the gland in feveral places near the
grinding teeth.

TonsILLA is a globular gland about the bignefs
of a hazel nut, fituate upon the pterygoideus inter-
nus mufcle, between the root of the tongue and
* the uvula. It has no du& continued from it, but
empties all its fmall dudls 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, diret the mafticated aliment into 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 toot, and there-
by opportunely emit their faliva to lubricate the
food for its eafier defcent through the pharynx. A
{chirrous tumor 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 needle
' fet
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fet in a_handle, with an eye near the point; I
thruoft this inftrument, with aligature into it through
the bottom of the gland, and then taking hold of
the ligature with a hook, I drew back the inftru~
ment ; then drawing the double ligature forwards,
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 fucceeded as well as the former: See the plate
at the latter end of this book.

PressuRE upon the furface of a gland very
much promoting the fecretion that 1s made in i,
thefe glands are {o fecated as to be prefled by the
lower jaw, and its mufcles, which will be chiefly
at the time when their fluid is wanted ; and the
force with which the jaw muft be moved, being
as the drinefs and hardnefs of the food mafticated,
the f{ecretion from the glands depending very much
upon that force ; it will alfo be in proportion to the
drinefs and hardnefs of that food which is neceflury ;
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 fa-
liva 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, in 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 fome, that are not
ufed to fmoaking, can {pit halfa pintin the fmoaking
one pipe of tobacco; and fome men in a {alivation,
have {pit, for days or weeks together, a gallon in
four and twenty hours; and yet, I believe, all thefe.
glands put together, do not weigh more than four
ounces. |
T'nE membrane which lines the mouth and pa-
late, and covers the tongue, is every where befet
with fmall 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 refpeCive fituations, as buccales, labiales, lin-

guales, fauciales, palatinz, gingivarum, and uvu-
lares.

A GLAND 15 chiefly compofed of a convolu-
tion of one or more arteries of a confiderable length,
from whofe fides arife vaft numbers of excretory
du@s, as the laceals arife from the guts, to receive
in each gland their proper juices, as the laeals do
the chyle ; and though the larger fecretions are made
by vifible glands, yet unconvolved arteries may alfo
have excretory duéts 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 arterics lymphatic vef-
{els, whofe ufe feems to be to take off the thinneft

« part of the blood, where a thick fluid is to be fe-
cieted, fecing they are found in greateft plenty in
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 it was contrived to
give thofe feemingly more tenacious parts more
time to feparate from the blood. The arteries that

_ compofe different glands are convolved in different

manners ; but whether or no theirdifferent fecretions
depend at all upon that, I doubt, will be difficult
to difcover. The excretory dués 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 grow-
ing, often derive their diftinét, proper, nutricious
juices from the fame kind of earth ; {o the excre-
. tory dués in different glands, feparate from the
fame mafs of blood their different juices: But what
thefe different fecretions depend upon, whether the
ftruGture of the parts, or different attraltions, or
what elfe, we have no certainty about, though
this fubje& has employed feveral ingenious writers.
For my own part, from the great fimplicity and
~uniformity ufually feen ip mature’s works, 1 am
moft inclined to thi-nk different fecretions arife from
different attraGions, feeing that in plants and mine-

rals there fecms to be no other way:.
K2 CHAPTER
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CHAPTER IV.

Of the. peritoneum, omentum, dutus alimentalis,
and mefentery,

ERITONEUM 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 peritoneum, than
“there is for ealling 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
laminz, yet, I think, anatomifts in defcribing the
duplicature or laminz of the peritoneum have not
always meant this divifion, but have taken the ten-
dons of the tranfverfe mufcles for the outer Jamina,
and confidered the other as one membrane, fecing
that it is between thefe tendons and the peritoneum
that the water is found in that kind of drnpfy."'w‘hith
is called the dropfy in the duplicature of the peri-
toneum. Upon the loins the inner furface only is
{fmooth, and the outer part a fort of loofe mem-
brana adipofa, in which.are contained the aorta,
vena cava, vafa fpermatica, and pancress, with
- other parts of lefs note, The middle of the peri-
toneurn upon the loins is joined to the mefentery
3 : in
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in fuch a manner, as makes fome account it a pro-
duction of the peritoneum, and fome part of the
external membrane of the duodenum, becoming
one membrane with the inner or fmooth lamina of
the peritoneum, and part of the re¢tum is covered
in the fame manner ; but the kidneys and bladder
of urine are contained in a diftin¢t duplicature of
this. membrane. The dropfy of the peritoneum
may be diftinguifhed by being leaft prominent
. about the navel, for there the tendons and the peri-
toneum will not feparate; and the water, in thofe
that I have diffected, had made the parts where it was
contained as foul as any ulcer; therefore none of
them, I prefume, could have been cured by opera-
tion,

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

OMENTUM, or CAWL, is a fine membrane
larded with fat, fomewhat like net-work : It is
fituated on the furface of the fmall guts, and
refembles an apron tucked up; its outer or upper
part, named ala fuperior, is connected to the bot-
tom of the ftomach, the fpleen, and part of the
inteftinum duodenum ; and thence delcending a
little lower than the pavel, is reflected and tyed to
the inteftinum colon, the fpleen, and part of the duo-
denum ; this laft part is called ala inferior ; and the
{pace between the gle is named burfa. This cavi-
ty is very diftin& in moft brutes, but feldom fo in

K3 men,
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men. Sometimes both ale are tyed to the liver,
and, in difcafed bodies, to the perifoneum. Its ufe
is, to lubricate the guts, that they may the better per-
* form their periftaltick motion. MAL P16 H1 defcribes
adipofe dudts in this membrane to carry the fat from
the cells into the vena porte, and thinksit a necef-
fary ingredient in the bile, In dropfies of the ab-
domen, and in [mrfﬂns who from any other caufe
have died tabid, it is ge nemlly rotten and decayed ;
and fometimes thE guts In thefe cafesadhere to one
another : Bat whether thefe adhefions proceed from
the omentum’s ceafing to perform its office, or from |
the periftaliick motion of"the guts being long dif-
continued through abftinence, or both, I cannot de-
termine. S

DucTvs ALIMENTALIS, is the cefophagus,
{tomach, and guts, viz. duodenum; jejunum, ile-
um, colon, czcum or apendicula vermiformis, and
rectum.

OEsorracus or gullet, is the beginning of the
alimentary duc; its upper patt is wide and open,
{pread behind the tongue to receive the mafticated
aliment ; it begins from the bafis of the feull near
the procefius pterygoides of the {phenoidal bone,
then defcending becomes round, and is called vagi-
nalis gule ; it runs from.the tongue clofe to the
{pine, under the left fubclavian blood veflels, into
and through the thorax on the left fide, then piercing
the diaphragm, 1t immediately enters the ffomach,
It is gumpa{ed of 2 thin outer coat, which is ne

moje
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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 chief-
ly circular, abtmdﬁntly thicker than the fame coat in
the guts ; becaufe this has no foreign power to af-
fift it, as the guts have, and becaufe it is neceflary
the food fhould make a thorter ftay here than there.
The inner coat is a pretty fmooth membrane, befet
with many glands, which fecrete a mucilaginous
matter, to defend this membrane, and render the
“defcent of the aliment eafy.

VENTRICULUS, the {tomach, is {ituated under
the left fide of the diaphragm, its left fide touch-
ing the fpleen, 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 convex ;
it has two orifices, both on its upper part : the left,
through which the aliment pafics into the {ftomach,
is named cardia; and the right, through which it
1s conveyed out of the ftomach into the duodenum,
is named pylorus ; where there is a circolar valve
which hinders a return of aliment out of the gut,
but does not at all times hinder the gall from flow-
ing 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* ggain divided

K4 by
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by anatomifls into a fourth, which they call villofa,
As the mufcular coat of the ftomach contra&s, the
inner coat falls into folds, which increafe as the
ftomach leflens, and confequently retard the aliment
moft when the ftomach is neareft being empty.
Tue manner in which digeftion is performed
has been matter of great controver{y. The ancients
generally fuppofed the food concolted 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. PiTcairNE has computed to
be equal to a hundred and feventeen thoufand and
eighty eight pound weight, to which being added
the abfolute force of the diaphragm and abdominal
mufcles (but for whatreafon 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 flomach is near forty times greater
than what BorReLLI has afligned to the heart,
which is much ftronger ; and Dr. Ke1L has under-
took to prove, that the force which the heart ex-
erts is not thrice as many ounces as BORELLT com-
putes it to be thoufand pounds weight, Yet this
's as certain as that action and rea&ion are the fame;
that the abdominal mufcles and the diephragm
comprefs the ftomach with no greater force than
they do the liver and all other parts contained in the

abdomen ; ‘that the feetus in utero, and all the
vifcera
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yifcera 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, isdi-
. gefted by that force ; and for the force wicth which
the ftomach itfelf acts, it will be juft the {fame with
the reaction of the food upon it, and therefore
thould be as much more liable to be digefied by
~ this and the other force than the food, as it oftner
feels thefe forces than that (only that living bodies
are not {o liable to digeftion as dead ones:) Befides,
it may be demonftrated, that the force with which
- the ftomach comprefies any part of its contents, is
not greater than what is given to equal parts of the
contents in the fmall guts; for if the moment of a
mufcle 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 ; a fection of the ftomach having fo many
more equal parts to prefs than a like fection of a
~gut, it will require juft fo much more force to give
each part the fame preflure. Dr, DRAKE has {up-
pofed, that digeftion is performed in the {tomach,
‘as in PAP1n’s Digefter, in which hypothefis are
contained all the abfurdities of that of P1ITcAIRNE,
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 tear-
_ing it; which difficulty, in my Gpi’j Dr. P1T-

st CAIRNE
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ca1rNE has not fufficiently accounted for, thﬁﬁgh
it is none of the leaft in his hypothefis. In gras
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 muftles in
their bodies, its infide is defended with a hard and
flrong membrane that it may not-be torn; and
thefe birds always eat with their grain therougheftand
hardeft little ftones they can find, which are necef-
fary for grinding their food, notwithftanding it is
firft foaked in another ftomach, and is alfo food of
very.cafy digeftion, In ferpents, fome birds, and fe-
veral kinds of fith, which {wallow whole animals,
and retain them long in their ftomachs, digeftion
{cems to be performed by a menftruum ; for we
irequently find in their ftomachs animals fo totally
digefted, before their form is deftroyed, . that their
very bones are made foft. In horfes and oxen, di-
geftion is but little more than extralting a tinGture ,
for in their excrements, when voided, we fee the
texture of their food is not totally deftroyed, though
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
fmall fruits, fuch as currants, unbroke, and worms
alfo continue unhurt, both in the ftomach and guts.
Therefore, by comparing our ftomachs with thofe
here mentioneg, it appears to me that our digeftion
\ ) 15
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Is performed by a menftrum, which is chiefly fali-
-wa, gently affifted by the action of the ftomach,
and the abdeminal 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
unwholfome. - Neverthelefs when this digefting
menftruum of the {tomach is too crude, the fame
falts or fpirits, moderately ufed, become a remedy ;
and though micat long falted is f{o very unwhole-
fome, it feems not to be from the falt itfelf, 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 digeftion are
thereby neceflarily fuited both as to time and quan-
tity. |
DuopenuwMm is the firlt of the three {mall guts;
it begins from the pylorus of the ftomach, and is
thence refleCted downward ; it firft pafies by the
gall-badder, and then under the following gut and
. mefenterv, 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
precifely determined,
s : - JEjUNUM

5
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Jejunum is fo called from its being found,.
for the moft part, empty ; it is fituated in the re-
gio umbilicalis, and makes fomewhat more than a
third part of the fmall guts. Itis diftinguithed from
the following gut by its coats, which are a {mall
matter thinner, and lefs pale.

ILzum is the continuation of the former, fitu-
ated 1n the hypogaftrium, and very often fome part
of it in the pelvis of the abdomen, upon the blad-
der of urine, efpecially in women ; it enters the
colon onthe right fide, near the upper edge of the
os ilium. 'This great length of the fmall guts is
evidently for the convenience of a greater number
of lacteals, that the chyle which miffes their ori-
fices 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 flomach and guts,
have fhorter guts and fewer lacteals.

Coren is the firft of the great guts; it begins at
the upper edge of the right osilium ; thence afcend-
-ing pafies under fome part of the liver, and the bot-
tom of the ftomach, from the right hypochondrium
to the left, and thence delcends to the pelvis of the
abdomen.

CxzcuM, or APPENDICULA VERMIFORMIS,
is fituated on the beginning of the colon ; it is lefs
than an earth-worm, with a {mall orifice open-
ing into the colon : This gut has feldom any thing
init. In men it is called one of the large guts,
though it is the fmalleft by far; but the miftake

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 inthem, and in many other
animals, it is very large: And fome fith have them
in great numbers, but very {fmall ; I have counted

in a mackrell above one hundred and fifty.
RecTUuM 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 in-
to 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
{phin&er, in the fhape of an horfe-fhoe, beinga cir-
cle all but where this muicle unites with thole of the
penis ; this is beft cured by opening and removing
part of the outer {kin. The firft of thefe cafes
happens ofteneft in full habits, proceeding frequent-
ly from the piles ; the laft is generally a critigal dif-
charge, and one of nature’s laft efforts in cunfunip_
tive and {corbutic habits of body. The inverfion and
fliding down of this gut is called prolapfus ani, a dif-
eafe common in children, efpecially thofe who are
afRicted with the ftone, and of not much confe-
quence ; in men it is more rare and more danger-
ous, being generally attended with a flux of hu-
mours. This cafe I have cured by taking away a piece
of
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of the prolapfed gut with a cauftic, lengthways of
thegut; the wound difcharged the flux of humours,

upon which the gut was eafily reduced, and cicatrif=

ing in that ftate it never more fell down.

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

OrTENTIMES the piles occafion large tumors at
the lower end of this gut; thefe are always beft ex-
tirpated by ligature ; for if they are cut, they will
fometimes bleed exceffively, and it is no ealy mat=
ter to apply any thing to ftop a flux of blood in that
part. | _

THE guts have the fame coats with the ftomach,
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 preffed
' from one place to another, and the mufcles of the
abdomen, for thefe prefling upon them alter their
form into one lefs capacious; which neceffarily ex=
tends their circular fibres. The great guts have
three membranes, or ligaments, on the outfide run=
ning their whole length, and fupporting the faculi,
into which thofe guts are divided. The leffer guts
have, at very fmall diftances, femilunar valves placed
oppofite to the interfljces of each other, to prevent

the aliment from paffing too fpeedily through the
’ outs ;
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guts; and the better to an{wer that end, they are
larger and more numerous near the flomach, when
the food _i(ﬁ'ﬁi'nner, 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 accidents, to lie along, becomes a great incon-
venience, and calls for the help of clyftersand 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 effeGually hinder the regrefs of
the feces into the ileum. But clyflers have been
frequently known to pafs them, and be vomited
up ; but the excrement that is fometimes -vomited
up, I am inclined to think, is fuch as had not paf-
{ed into the great guts. The other valves in the co-
lon are placed oppofite, but not in the fame plane,
to each other, and make with their anterior edges
an equilateral triangle; but as the gut approaches
the anus, they become lefs remarkable, and fewer
in number.

ALL 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-
eafed : They aie called glandule pyeriana.

THE length of the guts to that of the body is

as five toone ina middle-fized man ; in taller men
‘the
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the proportion is ufually lefs, and in fhort men
greater,

MESENTERY is 2 membrane beginning loofe-
ly upon the loins, and is thence produced to all the
guts : 1t preferves the jejunum and ileum from
twifting in their periftaltic or vermicular motion,
and confines the reft to their places. It fuftains all
the veflels going to and from the guts, viz. arterics,
veins, lympheducs, laeals, and nerves, and alfo
contains many glands, called from their fituation
mefenterice. The beginning of this membfane 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 fhorter than the other fide ; but
when this membrane is feparated from the fmall guts,
it thrinks, 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 the inteftinum ileum, that nothing could
pafs through it. ‘The relations of this boy counld
give no other account of the caufe of this difeafe,
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 is
very rank and fucculent; and alfo to horfes, oxen,

: and
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and fheep, when they happen to feed, by any acci-
dent, upon youhg beans or peas, or rich clover
grafs, which are very apt to ferment in their fto-
machs. In thefe animals this café is commonly cured
by running a knife into their guts, fome inftances
of which I have feen, and have heard a great ma-
ny reported ; but this cafe happening very rarely to
men, I believe that pratice has never yet been
ufed ; though the infirument which isufed for tap~
ping in a dropfy of the abdomen, might do it with
great eafe and fafety. Some anatomifts, who have
confidered the impoffibility of a twifting of the guts,
which is the vulgar name of this difeafe, have ima-
gined that it proceeded from one gut being involv-
ed in another, Thefe involutions are found fre-
quently in bodies that die a natural death, and with-
out any inflammation, or any other {fymptom of
pairi.

e

CH AT T ERY.
Of the liver, gall-bladder, pancreas, and [pleen.

HE liver is the largeft gland in the body;

of a dufky red coloar. Itis fituated imme-
diately under the diaphragm in the right hypochon-
drium ; its exterior fide is convex, and interior con-
cave ; backward toward the ribs it is thick, and
. thin on its forepart, where it covers the upper fide
L of
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of the ftomach, and fome of the guts ; the uppet
fide of it adheres to the diaphragm, and is alfo tyed
to it and the fternum by a thin ligament, which is
defcribed commonly as two; the upper part called
fufpenforium, and the anterior latum : but either
of thefe names is fufficient for it all. It is al(o ty-
ed to the navel by a round ligament called teres or
umbilicale, which is the umbilical vein degenerated
into a ligament; it is inferted into the liver at a
fmall fiflure in its lower edge. The ligamentum
latum or fufpenforium, fuftains the liver in an ere&t
pofture, or rather fixes it in its fituation, while it
is fupported by the other vifcera, they being com-
prefled 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 fuf-
pend it, that it may not comprefs and obftruct the
afcending vena cava. It 1s nourifhed by the branches
of the celiac and mefentric arteries in the liver, cal-
led arterie hepatica, but its blood veflels, that com-
pole 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
seturn the redundant blood into the cava afcendens :
It has allo feveral branches of nerves, and a great
number of lymphatics 5 of which I fhall treat in
their refpective places. Dogs and cats and other
animals, that have a great deal of motion in their
hicks, have their livers divided into many diftin&t
lobules ;
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lobules ;- which by moving one againft another, com=
ply with thofe motions, which elfc would break
their livers to pieces.

TuE gall-bladder is a receptaclﬂ of I:ulf:, 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 eafily be fe-
parated. Modern anatomilts have defcribed a2 num-
ber of fmall duéts leading from the liver to the gall-
bladder, by which they {uppofe 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 difletion, Iam
now perfuaded that there are no fuch duéts; for if
they are too little to be feen or filled by injeétions,
I think they are too little for'the end for which
they are affigned. As to the argument for the ex-
iftence of fuch duéts, which is fetched from the
difficulty of the gall-bladder’s being filled through
the du&ascyfticus from the ductus hepaticus, I think
it is of little weight, feeing the veficule feminales
are filled with a thicker fluid through a lefs diret
paflage. From the gall-bladder towards the duo-
denum runs a duct cailed cyfticus; and from the
liver to this duc one called hepaticus, which carries
off the gall this way, when the gall-bladder is full 5
then the ductus cyflicus and hepaticus being united,

| 2 cominence
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commence ductus communis chnledochué, which
enters the duodenum obliquely about four inches
below its beginning. The orifice of this duct 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
preffed, and confequently feparate moft gall when
the ftomach is fulleft, which is the time when itis
moft wanted ; fo the gall-bladder, being {eated
againft the duodenum, it will have its fluid prefled
out by the aliment paffing through that gut, and
confequently at a right time and in due proportion ,
becaufe the greater that quantity of aliment is, the
oreater will be the compreffion; and fo the con-
trary, |

I x Now no way of computing with any exai-
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 being
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
af fluids feparated for the digeftion of one meal;
and that thefe neceflary fluids may not be wafted in
{uch quantitics, they pafs into the blood with the
ghyle, and may be foon feparated again for the fame

ufe;.and very likely, fome of the fame bile may
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be employed more than once, for digefting part of
the fame meal: And as the liver exceeds all the
glands in the body in magpitude, and its excretory
duéls ending in the duodenum, it {eems to me to
be much more capable of making thofe large fepa-
rations from the blood, which are procured by ca-
thartics, than the {carce vifible glands of the guts.
The liver ordinarily weighs, in a middle-fized man,
about three pounds twelve ounces, the pancreas
- three ounces, and the fpleen fourteen ounces, I
have feen a difeafed liver in a 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 {pleen, in the fame boy, together
with the hydatids contained in its membrane, weigh-
ed three pounds, In a man I found a difeafed
_ Ipleen, weighing five pound two ounces ; and in an
old man, fix foot high, I found a found liver weigh-
ing no more than twenty cight ounces, and the
{pleen but ten ounces: And in a man that had been
cured of a dropfy I found a polypus very folid, al-
moft filling the large branches of the porta in the

liver, and a {lone between the liver and gall-blad-
~ der, larger than a nutmeg.

PANcCREAS, the {weet-bread, is a large gland
of the falivary kind, lying a-crofs the upper and
back part of the abdomen, near the duodenum; it

- L3 has
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has a fhort excretory duct, about half as large as g
~ crow quill, though it is commonly painted as large
as the duétus communis choledochus : It always en-
ters the duodenum together with the bile duct ; but
in dogs fome diftance from it; and, I think, al-
ways in two du¢ts 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 la&teal veflels., In a2 man that died
of a jaundice, I found the ductus communis chole-
dochus confirited by a fchirrous pancreas, the
gall-blacder xrended to the fize of a goofe egg
and all the du&s to twice their natural bignaﬁ;
‘This 1s the cafe in which I thought I had {o plain-
ly feen the cyfiihepatic guts : T once faw the du-
€tus cyflicus obftructed, without the gall-bladder
being diftended, which, I think, furnithes us with
a very probable argument againft the exiftence of
cyftibepatic ducts. In thofe who die of the jaun-
dice, for the moft part are found in the gall-bladder
and the biliary dutls concretions of bile fo light as
to {wim 1n water, yetare called gall fiones: Thefe
caufe the jaundice, by obfiructing the ducts; many of
thofe who have been cured of this difeafe, have had
great numbers of thele flones found in their excre-
ments. 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 through the
integuments of the abdomen, and was cured with-
eut much pain, Oxen, as the fame gentleman in-
v st formed
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formed 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
- gat 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,

THE fpleen is feated in the left hypochondrium
immediately under the diaphragm, and above the
kidney, between the ftomach and the ribs; it is
{fapported by the {ub-contained parts, and fixed to
- its place by an adhefion to the peritoneum and dia-
phragm ; 1t 1s alfo conneted to the omentum, as
has been obferved. The figure of it is a fort of de-
prefled oval, near twice as long as broad, and almoft
twice as broad as thick. Sometimes it is divided in-
to lobules, but for the moft part has only one or two
fimall 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 fmall bodies
like glands : But RuyscH denies that the human
{pleen 1s of the fame texture. The fpleen I have
feen taken out of a dog, without any remarkable
. inconvenience to him. I have twice, in 2 human -

- body, feen three fpleens, twice two, and once four;
{ome of thefe were very {fmall,. others nearly equal,
but altogether in any of thefe bodies were not larger
than the one which is ufually found,

L4 CHAPTER



68  VASA LACTEA

C H AP T E R Y
Of the waja laltea.

VA sA LACTEA are the venz la@leg, re-
ceptaculum chyli, and ductus thoracicus,

VeExZE LACTEZE, &c. are a valt 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 pas through the mefenteric
glands, and then into the receptaculum chyli,
Thefe veflels ¢’er they arrive at the mefenteric glands,
or in dogs the pancreas afellii, which is thefe glands
collected, are called venz laCtez primi generis ; and
thence to their entrance into the rccepfuclum chyli,
venz la@ex fecundi generis, The office of thefe
veins is to teceive 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
through the ductus thoracicus into the blood vefiels,

For the following excellent defcription, thus
marked ¢, of the receptaculum chyli, and du@us
thoracicus, I am ubligéd to Mr. MonRo,

“ REcEPTACULUM CcHYLI, PECQULTI, or
“* sAccus LAcTrUus VAN HoRrNE, 152 membra-
¢ nous fomewhat pyriform bag, two thirds of an
“ inch long, one third ofan inch over in its largeft
¢¢ part, when collapfed ; fituated on the firfk vertebra
 lumbrorum, to the right of the aorta, a little higher

| ¢ thag
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than the arteria emulgens dextra, under the right

inferior mufcle of the diaphragm. It is formed

by the union of three tubes; one from under the

aorta, the fecond from the interftice of the aorta

and cava, the third from under the emulgents of
the right fide.  The faccus chyliferus at its {upe-

rior part becoming gradually {maller, is contract-

ed into a flender membranous pipe of about a

line diameter, well known by the name of

¢ Ducrtus THORACICUS; This paffes betwixt

the appcndiccs mufculofe diaphragmatis, on

the right of, and fomewhat behind the aorta,

then lodged in the cellular fubflance 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 duct pafies obliquely over to the

left fide under the cefophagus, aorta defcendens,

and great curvature of theaorta, until it reaches

the left carotide, ftretching farther towards the

left internal jugular, by a circular turn, whofe

convex part is uppermoft ; at the top of this arch

it {plits into two for one half line, the fuperior

branch receiving into 1it'a large lymphatic from

the cervical glands. This lymphatic appears, by

blowing and injeCtions, 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

s¢ fide
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fide of the infertion of this vein, enters the {u
perior and pofterior part of the left fubclavian,
whofe internal membrane duplicated forms a fe-
milanar externally convex valve that covers two
thirds of the orifice of the duét; immediately
below this orifice a cervical vein from the muf-
culi fcaleni enters the fubclavian, The thin coat
and valves, commonly ten or twelve, of this du&t
are fo generally known, I need not mention them,
In my notes I find little variation in the recepta-
culum, only 1ts different capacities in- different
{fubjects, and {fometimes more duts concursing in
the formation of it. The diameter of the dutt
varies in moft bodies, and in the fame fubjeét IS
uniform, but frequently fudden enlargements or
facculi of it are obfervable. The divifions which
authors mention of this du& within the thorax
arc very uncertain: In a woman I diffe@ed laft
fammer, ‘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
a man difcharging itfelf intirely 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 fuperiorarch,
in which cafe a large faccus is found near its a-

perture into the fubclavian vein.  Generally it has

but one orifice, though I have fcen two in one
’ .“_i bﬁd}r!
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¢¢ body, and three in another ; nay, fometimes it di-
¢« yides into two under the curvature of the great
e artery, one goes to the right, another to the left
< fubclavian ; this however is very rare. The lym-
« phatic, which enters the fuperior arch, is often
¢¢ fent from the thyroide 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 (tho’
it may be any other quantity for ought I know)
and that a man neither decreafes or encreafes during
this time, then all the feparations from the . fluids
and folids muft be juft five pounds; four ounces
~ of which muft be thofe fluids and particles of fo-
lids, which are become unprofitable; and the re-
maining four pounds twelve ounces will {erve as a
vehicle to carry the four ounces off : So that we fee
for what reafon more fluids are carried into the blood
than are to be retained there, and how the body is
by the fame means both nourifhed and preferved in
health,

Lol
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CHAPTVE RV

Of fbf Pleura, mediaftinum, lungs, pericardium, and
heart,

LEURA 1s 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 vefiels, like the peritoneum ;
and in regard this membrane pafles partly under
thefe veflels, as the peritoneum doss in the abdo-
~ men, they may be faid to lie in a duplicature of it;
it ferves to make the mﬁde of the thorax fmooth
and equal. :
MeprasTinum divides the thorax lengthw ays,
from the fternum to the pericardium and pleura,
which is a very fhort fpace, but in many brutes very
confiderable. It divides into two in men, but in
brates it 1s fingle ; it divides the thorax not exadt-
ly in the middle, but towards the left fide, and is
{o difpofed, that the two cavities, into which it di-
vides the thorax, do not end toward this membrane
in an angle, but a fegment of a circle ; it hinders
one lobe of the lungs from incommeoding the other,
as in lying on one fide the uppermoft might do; and
prevents the diforders of one lobe of the lungs from
affeGing the other,
Tue lungs are compofed of two lobes, one feat-

ed on ﬁﬂCh fide of the mediaftinum ; each of which
lobes
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lobes are fubdivided into two or three lobules, which
are moft diftinCtly divided in fuch animals as have
~ moft motion in their backs, for the fame end that
the liveris 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 fo as to have common fides, arid leave no void
fpace. Into thefe cells the blocd-vefiels difchargea
large quantity of lymph, or materia perfpirabilis,
which at once keeps them from being dried by
the air, and makes a large and neceffary difcharge
from the blood, as has already been obferved upon
the {ubje@ of perfpiration through the fkin. Dr.
WiLci1s has given a very particular defcription of
the inner texture of the lungs, but it is only ima-
ginary and falfe, as he, and they who have copied
his cuts and defcriptions could not but have known,
if they had ever made the leaft enquiry 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 fpeech, 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 heatt ; 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 pafles thro®
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. Keix has com-
puted the force of the air in the ftrongeft ex{pirations
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
Jungs is as much lefs than that with which it moves
in the wind-pipe, as the {quare of a fe&tion of the
cells in the lungs is greater than the {quare of a fecs
tion of the wind-pipe ; and therefore if the fquare
of all the extreme blood-veflels in the lungs do not
bear a greater proportion to the {quare of the large
pulmonary veflels than the {quare of the cells do to
the wind-pipe, and if the blood in thefe large vel-
fels moves as faft as the air in the wind-pipe, then
the blood moving in the fmalleft veffels of the lungs'
with a velocity equal to that of the air in the cells,

~ the blood will have as much more agtrition 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 fwimming ina fluid; this
preflure, be it what it will, I think, can be of lit-
tle ufe to make fuch fcparations, Indeed 1t may
be objected that the greateft preflure is in exfpira-
tion, yet that furely cannot be very great, while
the air has fo free a paffage out of them. - Others
haye thought that the air enters the blood-vefels.
from the cells in the lungs, and mixes with the
blood ; but this opinion, however probable; wants
fufficient experiments to prove it; 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 becn
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 veffel, through a fpace greater than
tthe fquare of its orifice, no fluid can return, becaufe
the preflure which fhould force it back will be
greater againft the fides of that duct than its orifice;
which is the cafe of the bile duct entering the duo-
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 a

known experiment of each man in a diving bell
3 wanting
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wanting near a gallon of frefh air in a minute; and
if preflure only was wantéd in this cafe, they often.
defcend, till the preflure of the air is three or fouf
times what it is upon the furface of the earth, with-
out any advantage from that prefiure; and animals
dying fo foon in air that has been burnt, and their
being fo eafily intoxicated by breathing air much
impregnated with f{pirituous liquors, are alfo argu-
ments of a paflage this way into the blocd. Befides,
if preflure of the air in the cells of the lungs is the
only ufe of it, I do not fee but enough of that
may be had while a 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 thew, that the ufe of refpiration is
to aflift the fyftole of the heart; but this ufe re-
quires that the fyftole and diaftole of the heart
fhould keep time with ex{piration and infpiration,
which is contrary to experience. ‘The lungs of
animals before they have been dilated with air, are
fpecifically heavier than water, but upon inflation
they become fpecifically lighter, and {wim in water ;
which experiment may be made to difcover whe-
_ther a dead child was ftill boro, or not; but if the
child has breathed but a little, and the experiment
is made long after, the lungs may be collapfed
and grow heavier than water, as I have experiment-
ed,
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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
{o common, I know not how to call it a difeafe;
they being found fo more or lefs in moft adult per-
fons, and without any inconvenience, if the lungs
are not rotten.

PERICARDIUM, Of HEART-PURSE, Is an ex-
ceeding {trong membrane which covers the heart ;
its fide next the great veflels is partly conneéted to
them, and partly to the bafis of the heart, but, I

“think, not properly perforated by thofe veflels ; and

b

dt is received in a cavity of the left lobe of the

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. Itenclofes all the heart to its bafis; its ufes
are to keep the heart in its place without interupt-
g 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 friGion
againit the pericardium.

TuE heart is awmufcle of a conic figuye, with
two cavities or ventricles; its bafis is fixed by the
veflels going to and from it, upon the fourth and
fifth vertebraz of the thorax ; its apex, or point, -
as inclined downward and to the left fide, where

lungs, as may be obferved, the lungs being extend-
| M ed
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ed with air. This incumbrance on the left lobe of
the lungs, I imagine, is the caufe of that fide’s be-
ing moft fubject to thofe pains which are ufually
called plearitic, which I have ever found upon dif-
fecting of them to be inflammations in the lungs.
AT the bafis of the heart, oneach fide, are fitu-
ated the two auricles to receive theblood ; the right
from the two vene cavee, and the left from the pul-
monary veins: In the right, at the meeting of the
cave 1s an eminence, called tuberculum LowgRri,
which dire€ts the blood into the auricle ; imme-
diately below this tubercle, in the ending of the ca-
va afcendens, is the veftigium of the foramen ova-
le (vid. chap. Of the feetus; ) and near this, in the
auricle, is the mouth of the coronary veins. Both
auricles 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 ip 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 blood 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 ventricle
that it is to fill with blood, feems neceffary: And
this different thicknefs of the coats of the auricles
malkes the blood in the left, which is thickeft, ap=

pear through it of a paler red; but when it is let
out
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out of the auricles, itappears alike 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 as an argument
of the blood’s being mixed with air in the lungs.
The ventricles or cavities in the heart which receive
the blood, are hollow mufcles, or two cavities in
one muicle, whofe fibres interfe&t one another, fo
as to make the preflure of the heart upon the blood
more equal and effectual, and are alfo lefs liable to
be feparated than they would have been, if they
had lain in one direGtion. Both thefe cavities receiv-
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
{yftole, as I doubt not but they do; neverthelefs
the left appears lefs than the right, it being found
empty in dead bodies, and the sight ufually full of
blood ; which made the ancients think the veins
and the right ventricle only were for ‘the blood
to move in, and that the left and the arteries con-
tained only animal fpirits. The left ventricle.is much
. the thickeft and {trongeft, its office being to drive
the blood through the whole body, while the right
propels it through the lungs only. Over the en-
trance of the auricles in each ventricle, are placed
valves to hinder a return of blood. while the heart
contrats. Thofe in the right ventricle are named
tricufpides, thofe in the left mitrales. One of thefe
lalt f{eems to do further fervice, by covering the

M 2 mouth
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mouth of the aorta while the ventricle fills ; which
fuffering none of the blood to pafs out of this ven-
tricle into the aorta before the ventricle a&ts, it will
be able to give greater force to the blood than it o-
therwife might have done ; becaufe a greater quan-
tity of blood more fully diftending the ventricle,
and making the greater refiftance, it will be ca-
pable of receiving the greater imprefled force from
the ventricle; and if the blood is no way hindered
in the right ventricle from getting into the pulmo-
nary artery, while the ventricle dilates, as it is in the
left, the left then may be fomewhat bigger than
the right, if they both empty themfelves alike in
every fyftole, Though the auricles of the heart
are equal to each other, and the two ventricles alfo
equal, or nearly equal, yet the auricles are not {o
large as the ventricles; for the ventricles contain
not only all the blood which flowed from the veins
into the auricles, during the contraction of 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&t 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 ir
which the fyftole and diaftole are both perform-
ed, that proportion will the cavities of the auricle
bear to the cavities of the ventricles, The innel

fibre
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fibres of each ventricle are difpofed into {mall cords,
which are called columnz: From fome of thefe
ftand {mall portions of fleth called papille; thefe
papille are tied tothe valves by flender fibres, where-
by they keep the valves from being prefled into the
auricles by the action of the blood againft them
in the {yftole of the heart; and when that is over,
the blood flowing in between them opens them, as
the preflure of blood on the outer fide fhuts them
1n the fyftole, 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 for-
ward, and clofe togéther to hinder a regrefs of blood
into the ventricles. Thofe in the pulmonary ar-
tery are named figmoidales, thofe in the aorta fe-
milunares. For the canalis arteriofus, vid. chap, Of
the feetus.

In a 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
veflels about it immoderately diftended, and poli-
pulfes fometimes 1n both auricles and ventricles, and
in the large veins ; but more frequently in the right
auricle and ventricle. Mr, P1LE has prepared a
heart thus difeafed, whofe circumference from the
vertex round the bafe of the auricles meafures twenty
four inches and a quarter, and round the bafe of

the ventricles feventeen inches and an half, I dif-
M 3 {fe&ted
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feted 2 man that died tabid, in whom the peri-
cardium univerfally adhered to the heart, and a
portion of the mufcular part of the heart was offi-
fied as large as a fix-pence. The beginning of the
aorta is frequently feen offified, efpecially in aged
perfons. Ina woman 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 conftant-
ly overcharged with blood, and diftended to above
twice its natural bignefs, which, Iimagine, deftroy-
ed the ceconomy of the body and occafioned the
dropfy.

Uron opening the body of a perfon who died
with exceflive palpitations of the heart and uneven
pulfe, which began after very hard drinking in ex-
treme hot weather fome years before, I found about
ten inches of the aorta neareft the heart diftended
three times its natural diameter ; and in a man one
hundred and three years old, I found the fame part
of the aorta extended twice its natural capacity,
without any fymptom of fuch a diforder whenliv-
ing,

ERTE . CHAPTER
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CHAPSER VIII.
Of the arteries and wveins.

ROM the right ventricle of the heart arifes
the pulmonary artery, which foon divides
into two branches, one to each lobe of the lungs;
then they fubdivide into {maller 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 au-
ricle of the heart, unite in {fuch a manner as the
pulmonary artery divides going from the heart, on-
ly 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, OTGREAT 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 1s called aorta afcendens; it paffes over the
left pulmonary artery, and veins, and branch of the
afpera arteria, and being refle¢ted under the left lobe
of the lungs, it commences aorta defcendens ; which
name it keeps through the thorax and abdomen,

where it pafies on the left fide of the {pine, till its
M4 divifion
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divifion into iliac arteries between the third and
fourth vertebra of the loins,
From under two of the femilunar valves of the
aorta, which is e'er it leaves the heart, arife two
branches (fometimes but one) which are beftowed
upon the heart, and are called coronarie cordis.
From the curved part of the aorta, which is about
two or three inches above the heart, arife the fub-
clavian and carotid arteries ; the right fubclavian and
carotid in one trunk, but the left fingle. By fome
authors thefe veffels have been defcribed in a dif-
ferent manner, but I believe their defcriptions 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 man.
ner here defcribed, in human bodies; for the right
fubclavian and carotid arteries neceffarily 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 frition to the blood than two
branches equal in capacity to that one; fo that the
advantage the left have by going off from the aor-
ta at much acuter angles than the right, is made
up to the right by their going off at firft n but one.
branch,
THE carotid arteries run on both fides the la-
TyDX to the fixth foramina of the fcull, through
whlch
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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,
larynge=, thyroidez, pharinge, linguales, tem-
porales, occipitales, faciales, &c. but juft before they
enter the fixth foramina of the {cull, they each
fend a f{mall branch through the fifth foramina
- to that part of the dura mater which contains
the cerebrum. It 1s thefe arteries which make
thofe impreffions which are conftantly obferved on
the infide of the offa bregmatis: Thefe branches,
Mr. MonNRro obferves, oftner arife from the tem-
poral arteries. The internal carotids fend 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
between the anterior and pofterior lobes. Thefe
branches take a great many turns, and divide into
very fmall branches in the pia mater before they
enter the brain, as if the pulfe of larger arteries
would make too violent an impreflion on {o tender
and delicate 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 {0 much interrupted in their ufes througliout the

whole
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whole body, when a man is intoxicated with drink-
ing ; and mé_y 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 tranfverfe procefles of the cervical
vertebre, and into the fcull through the tenth or
great foramen.  Thefe two arteries uniting foon af-
ter their entrance, they give off branches to the
cerebellum, and then pafling 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 {o large that every one
of thefe four great veflels, with all their branches,
may be eafily filled with wax through any one of
them.,

THuEe {ubclavian arteries are each continued to
the cubit in one trunk, which 1s called axillaris as
it pafles the arm-pits, and humeralis as it paffes by
the infide of the os humeri, between the muicles
that bend and extend the cubit. From the fub-
clavians within the breaft arife the arteriz mamma-
riz, which run on the infide of the fternum, and
lower than the cartilago enfiformis.  Soon after the
arteria humeralis has pafied the joint of the cubit,
it divides into two branches, called cubitalis fupe-
rior, and cubitalis inferior ; which latter foon fends

off a branch, called cubitalis media, which is beftow-
ed
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~ed upon the mufcles feated about the cubit. The
cubitalis f{uperior pafles near the radius, 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
pafles 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 1s a branch.
of communication between the humeral and infe-
rior cubital arteries. 'This communicant branch is
fometimes very 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 mn& fubje& into two, the exterior of
which formed the cubitalis fuperior, and the inner
artery, the cubitalis inferior ; from which ftruture
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, it is found neceffaray to
tic
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tie it on both fides of the 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 to the lungs, called bronchiales, which
are fometimes both given oft from the aorta, fome-
times one of them from the intercoftal of the fourth
rib on the right fide ; and as the aorta pafies under
the diaphragm, it fends two branches into the dia-
phragm, called arterie phrenicz, which fome-
times rife in one trunk from the aorta, and fome-
times from the cceliaca; but oftner the right from
the aorta, and the left from the ceeliac. Immedi-
ately below the diaphragm arifes the cceliac artery
from the aorta ; it foon divides into feveral branch-
es, which are beftowed upon the liver, pancreas,
{pleen, ftomach, omentum, and duodenum, Thefe
branches are named from the parts they are beftowed
on, except two that are beftowed upon the ftomach,
which are called coronaria fuperior and inferior, and
the branch beftowed upon the duodenum, which is
named inteftinalis. At a very fmall diftance below
the arteria cceliaca from the aorta arifes the mefente-
rica {uperior, whofe branches are beftowed upon all
the inteftinum jejunum and ileum, part of the co-
lon, and {ometimes one branch upon the liver, A lit-
tle lower than the fuperior mefenteric artery arife
the emulgents, which are the arteries of the kid-
neys. And a little lower than the emulgents, for-
ward
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ward from the aorta, arife the arterie {fpermatice ,
for which, vid. chap. Of the parts of generation
in men. Lower laterally the aorta fends branch-
es to the loins, called lumbales; and one forward,
to the lower part of the colon and the rectum, cal-
led mefenterica inferior. Between the arteria cceli-
aca, mefenterica fuperior and inferior, and the
branches of each near the guts, there are large com-
municant branches to convey the blood from one
- to another, when they are either comprefled by
excrements, or from any other caufe.

As foon as the aorta divides upon the loins, it
fends off an artery into the pelvis upgn the os fa-
crum, called arteria facra, and the branches the
aorta divides into are called iliace, which in about
two inches {pace divide into external and internal.
The iliacz internz firft fend off the umbilical art.
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 woman the
uterus : The reft of thefe branches are beftowed upon
the buttocks and upper parts: of the thighs. The
iliace externz run over the offa pubisinto the thlghs 3
and as they pafs out of the abdomen they fend off
branches called epigaftrice, to the fﬂrupart of the
integuments of theabdomen under the redi mufcles_
And the epigaftric arteries {fend each a branch into
the pelvis and through the foramina of the offa in-
nominata to the mufcles thereabouts. As foon as

' the
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the iliac artery is paffed out of the abdomen into
the groin it is called inguinalis, 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 paffing through the infertion of the
triceps muicle into the ham, it is there called po-
plitea; 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 beftowed upon the great toe, and one
branch to the next toe to the great one, and an-
other between thefe toes to communicate with the
tibialis poftica ; which artery, foon after it is di-
vided from the antica, fends off the tibialis media,
which is beftowed upon the mufcles of the leg;
the tibialis poftica goes to the bottom of the foot
and all the lefler toes. The tibialis antica is dif-
pofed like the cubitalis fuperior ; the poftica like the
cubitalis inferior ; and the media in each have alfo
like ufes. Thefe arteries which I have deferibed,
are uniform in moft bodies, but the leffer branches
are diftributed like the branches of trees, in fo dif-
ferent a manner in one body from another, that it
is highly probable no two bodies are exaltly alike,
nor the two fides in any one body.

I HAvVE once feen a rupture of matter, and
once of blood and matter, which flowed out of
the abdomen into the fore part of the thigh, thro

the
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the fame paffage at which the iliac artery goes out
of the abdomen.

THE veins arife from thc 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, which the ar-
teries have, which they accompany. The veinsof
the brain unload themfelves into the finufes (vid..
chap. Of the dura and pia mater) and the fi-
nufes into the internal jugulars and cervicals, and
the internal jugulars and cervicals into the fubcla-
vians, which joining, make the cava defcendens.
The internal jugulars are feated by the carotid ar-
teries, 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
jugulars, which run immediately under the mufe
culus quadratus gen, often two on each fide, The
cervical veins defcend two through the foramina
in the tranfverfe procefles of the cervical vertebre,
and two through the great foramen of the {pine,
and one on each fide the {pinal marrow ; thefe join
at the lowelt vertebra of the neck, and then em-
pty into the fubclavians, and at the interftices of all
the vertebre communicate with one another,

TrE veins of the limbs are more than double
the number of the arteries, there being one on each
fide each artery, even tothe {malleft branches that
we can trace, befides the vemns which lie imme-
diately under the tkin, Thofe which accompany the

_ arteriess
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arteries, have the fame name with thearteries; thofe
which run immediately under the fkin on the back
of the hand, have no proper names ; they run from
thence to the bend of the elbow, where the up.
permoft 1s called cephalica, the next mediana, the
next bafilica. Thefe all communicate near the
joint of the elbow, and then fend one branch which
1s more directly from the cephalica, and bears that
name until it enters the fubclavian vein ; it pafles
immediately under the fkin in moft bodies, be-
tween the flexors and extenfors of the cubit, on the
upper fideof the arm. The other 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
veflels to be diftended, and the inner veflels 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 childerf is rarely to be feen; there-
fore great care thould be taken not to wound itin -
the cutting of iflues in childrens arms ; and I know

no way to be fure of avoiding it, but by cutting‘ f;.hf:
Jue
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iffue more externally than is ufval in men, which
may be done without any inconvenience.

In the thorax, befides the two cava, 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 near the auricle, as
if its ufe was to divert the defcending blood from
falling too directly upon the blood in the afcending
cava, and direct the blood of the defcending 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
{permatic veins; the facra, iliac, and hypogaftric
veins) there is one large one called vena portz, whofe
branches arife from all the branches of the cceliac
and two mefenteric arteries; except thofe branches
of the ceeliac and fuperior mefenteric, which are
beftowed on the liver, and uniting in one trunk
enters the liver, and is there again diftributed like an
artery, and has its blood collected and brought into
the cava by the branches of the cava in the liver ;
this vein being made ufe of inftead of an artery to
carry blood to the liver; for the feparation of bile.
It moves here about eight times flower 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 thort a paffage, the blood would not have

N moved
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moved {o uniformly in it, but fafter through its
axis than near 1ts fides; and befides, it is very pro-
bable that the blood in this vein having been firft
employed in nourithing feveral parts, and having
through a long fpace moved flowly, may be made
thereby fitter for the feparation of bile, than blood
carried by an artery dilated to procure a circula-
tion of the fame velocity 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 thro”
which it pafles. .

THE arteries have three coats; a middle mul-
cular, and an external and internal membranous.
The veins are faid to have the fame ; the internalk
coat of an artery may be pretty eafily feparated, but
not the external ; and though the veins have muf-
eular fibres, yet I could never feparate any one di-
flinétly into three coats; and in the infide of the
* veins there are many valves, efpecially in the low-
er limbs, to hinder any reflux of the venal blood,
which otherwile would have happened from the
frequent altions of the muicles 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, guts, and uterus, they arc curved fQ

much
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much as that when thefe parts come to be diftend-
ed, they may comply with thofe diftentions by on-
ly being ftreightened, and fo preferved from being
tretched, 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 ad-
vantage of a direCter courfe; and becaufe a very
large branch arifing out of another, might weaken
too much the fides of the vefiel it would arife from,
that inconvenience is prevented by increafing the
number, and {o leflening the fize of the collateral
branches, where otherwife one large branch would
have ferved better ; as in the going off of the {ub-
clavian and carotid arteries, which might have gone

off for {fome fpace in one trunk; but this mecha-
* nifm is more evident in the going off of the arteria
ceeliaca and mefenterica {uperior.  And the {mall
arteries always divide fo as that the lfler branch
may lie leaft in the direction of  the blood flowing
into them, which makes the blood flow moft free=
ly into that branch that hath fartheft to carry its
and the fmaller branches arife more or lefs oblique-
ly from the fides of other arteries; according to'the

pmportmn they bear to the arteries they arife from,
Nz becaufe
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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 towards the branches they give off,
according to the comparative magnitude of the
branches given off.

BoreLL1 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 fyftole, to be equal to
fixteen thoufand pounds weight, and that they to-
gether overcome a force equal to an hundred and
thirty fix thonfand pounds weight ; and Dr. KE1L
has computed that the heart in every fyftole exerts
a force not exceeding eight ounces, The firft com-
putation was made by comparing the heart with
other mufcles, whofe power to {uftain a weight could
pe beft determined ; and the latter was made from
the velocity of the blood moving in an artery :
Therefore if we confider that BorRELL1’s way of
computing led him to find out the abfolute force
of the heart, and Dr. Ke1L’s the force which the
heartufually exerts, perhaps thefe very different com-
putations may be accounted for ; for if the force of
the heart, which is conflantly exerted, fhould, com-~
pared with any other mufcle, be but in a reciprocal
proportion to the fiequency of their a&ions, and
the umpoftance of their ufes; may not the heart

very
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very fitly have a force vaftly greater than ufually 1t
exerts, becaufe it is always in action, and muft be
able to exert a certain force in the loweft ftate of
health? What force the heart ever exerts ina 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 auriclesout
of the ventricles, or than is fufficient to break thofe
threads by which thefe valves are tied to the papill.
Ina dog I found the force which the heart would ex=-
ert, would not raife to one foot perpendicular heighth
a column of blood through the aorta afcendens.
And when I inje&t the arteries of a child, Ifind a
force exceeding little will throw water through
all the veflels, with a velocity equal to that with
which the blood movesin thofe veflels when living,
And if the heart, like other mufcles, can perform
the firft part of its contraction with moft eafe, is
not the quick actions 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 act,
cateris paribus, fo much the oftener? For the fol-
lowing ingenious attempt to account for the fyltcle
and diaftole of the heart, and the reciprocal actions
of the auricles and ventricles, I am obliged to
Mr. MoNRo.

« PosTULATA, thattheaéion of the mufcles
¢ depends on the influx of blood and liquidum
¢¢ nervofum into the mufcular fibres, and therefore,

N3 ¢¢ whenever
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whenever the mufcles are deprived of either or
both thefe fluids, their action ceafes; this a great
many authors have fully proved by tying and

cutting the nerves or arteries that ferve any muf-

cle. That all mufcles are in a conftant ftate of
contraction as long as the blood and liquidum
nervofum are freely fupplied to them, which
feerns ™ident from the (phin@er ani and vefice,

and from the continued centraéion of fuch muf-

cles, whofe antagonifts are cut afunder, or pa-
ralytic. That the nerves of the heart tun to it
between the auricles and arterjes, and that the

arterize coronarie rife from the aorta behind the

valvule femilunares, both which are evident from
diffe&tions, If then both auricles and ventricles
are ready, upon the firft communication of mo-
tion, to contract at the fame time, the ventricles,
as Dr. Ke1L well obferves, being ftronger will
firft contra@, and hinder the contra&ion of the
auricles, 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 cat-

¢¢ diac neryes lying between the two will be com=

£

$f ped ; at the fame time the blood that rufhes out

prefled, and the courfe of the liquids in them ftop-

¢ 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

¢ the

|
v
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e¢ the fubftance of the heart : Thus both caufes of
« contraction failing, this mufcle muft become pa-
“ ralytic. 'The refiftance then to the contraGion of
¢¢ the auricles being now removed, they will throw
¢ their blood into the ventricles ; and the impuliion
¢« of blood into the arteries from the heart now alfo
¢ ceafing, the two great arteries will be confiri&-
¢ ed : The nerves are therefore now agahﬁ'i‘ee from
¢ compreffion, and the valves of the aorta being
¢ thruft back upon the mouth of the ventricle, the
¢ blood enters the arterie coronariz; fince the vena-
“ tricles are again {upplied with both the liquids,
““ on which their contraltion 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 muft have an alternate
« {yftole and diaftole, and the auricles and ventricles
¢ have reciprocal actions.”

IF the arteries contract fuppofe a fourth part of
the fquares of their diameters at every fyftole, 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 fyftem, but into fo much of the ar-
terics 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 that lic next,

N 4 and
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and fo on: But if the capacities of all the arteries
taken together in their utmoft dilatations, exceed
their capacities in their utmoft contractions, juft fo
much as the quantity of blood amounts to, which
~ 1s thrown out of the left ventricle of the heart at
every {yftole, which I believe is the cafe, then eve-
ry contraction of the heart propels the blood through
the whole arterial {yftem, which may be the reafon
why the largeft animals, cteris paribus, have the
{loweft pulfes and leaft vigour in their motions, and
perhaps too for the fame reafon require a lefs pro-
portion of food. The fections of all the remoter
veflels being greater than a fection of the aorta,
the blood will move {fo much flower in the lef-
fer veflels than in the greater, as the fections
of the lefier veflels taken together, exceed the fec-
tion of the greater veflel or veflels. * The ftrength
of the coats of the arteries, if the blood prefled
equally againft the fides of them all, cwteris pari-
bus, c:mght to be one ‘to another as their circum-
ferences, becaufe fo much as the circumference of
one artery Is greater than another, {o much greater
preflure its fides muft {uftain ; but the arteries
nearelt the heart, fuftaining the re-action of all the
arterial bloed, they muft have a firength yet great-
er 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

ohph commue
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communicating, they will prefs upon the lower

veflels, with a force proportional to the perpendicui- -
lar altitude of blood above, which will be that of
the perpendicular altitude of the whole body ; for
though the afcending blood of the arteries may be
faid not to prefs upon the defcending, becaufe it
moves another way, neverthelefs it being throwmn
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 exactly balances that in the other, and both
prefling moft upon thofe parts which are neareft
the centre of the earth. Accordingly we find by
experience, that humours are moft apt to flow to
the loweft parts, and that by laying thofe parts upon
a level with the whole body, this inconvenicnce is
remedied ; but laying a leg only on a chair does it
but in part, juft {o much as the perpendicular alti-
tude of the body from that part is thortened. There
is al{o to be confidered concerning the thicknefs of
the coats of the yefiels, that the blood moving {lowey

2y
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in the fmall veflels than in the great, the moment
of the blood againft the fides of a fmall veflel will
be as much lefs than the moment of the blood
againft equal parts of a great one, as the velocity of
the blood in a fmall veffel is lefs than that in a great
one ; and therefore their coats may alfo differ from
the former proportion, as the velocity of the blood
differs. Molft of the fmall vefiels in the limbs ly-
ing againft one another are a 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 {uppofe,
are moft fubject to hemorrhages. - And if, hemor-
rhages of blood do frequently arife from obftructions
in the minuteft veffels, does it not appear how
opium and the bark, if they thin the blood inward-
ly taken (as they do moft powerfully when mixed
with it) come to be fo often effetual remedies in
that cafe ? And the coats of the lefler 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 movein them
with an equal velocity, or greater, as it happens
after an amputation, when the larger veffels are tyed,
the force of the blood fometimes overcomes the
firength of the coats of the {fmaller veflels, and di-
lates them fo, that thofe veflels,” which fcarce bled
| ﬂuring the operation, will fometimes bleed after-
wards., And this conflant effort of the blood to

St W s A A dilate
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dilate veflcls upon the obftructions of others may
caufe thofe throbbing pains which are felt in wounds
when the bleeding is ftopped, and in all violent in-
flammations, until the collateral branchesare dilated,
~ or the tenfion of the parts otherwife taken off,

THE 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 blood that is obftruted
in any veflels may pafs off by other veflels that are
not obftructed ; and the moment of the blood in the
veflels leflening, and the frition from the veflels
increafing as it approaches the extremities ; and as
many of the lefler veficls are more expofed to pref-
fure than any of the large ones, thofe communica-
tions in the leffer veflels are therefore made more
numerous, By means of thefe communications,
the blood circulates in a limb that has had part am-
putated, and into any veflels that have been fepa-
rated from the trunks that fupplied them, which
otherwife muft have mortified for want of nourith-
ment, and with them, for the fame reafon, all the
branches that arife from fuch feparated veflels; and
I can difcern no other way than by thefe commu-
nications, that the fluids contained in a large inflam-
mation can {uppurate into one cavity.

IF we inje¢ 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
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of them much lefs coloured than, Tthink, might be
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 veflels 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 fo, I think, we could not well diftinguifth any ;
and if the fum of the diameters of all the vefiels
we can fee, are 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

Afth part of what we fee with them., What then

{hall we fuppofe the reft of the tail, and thofe parts
which were {o little tinged, and thofe which were
not filled with wax, in the foregoing experiments,
compofed of? Are they not compofed of vefiels
which arife from the arteries, as excretory duéts
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,
15
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is it not fit the circulation in them fhould be ex-
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-veflels, or any
other veflels with fluids moving {wiftly in them, it
{eems to me impoffible, 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 veflels 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 feparated from the arteries into them, and the
proportion of the fections of all their orifices to the
fum of their own fetions, at any diftance where
‘we would compare the velocity of their fluids. And
the firength of the coats of thefe veficls 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 veflels 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 firength of
their coats ; for thofe of the arteries muft be equal
to the greateft natural preflure; and if the arterial
blood propels the venal, thatisa farther reafon for
the different ftrength of their coats,

ALL 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
{olids, or what proportion the fum of all the mi-
" nuteft arteries bear to the aorta, without which I
think we can neither determine the comparative ve-
locity of the blood moving in the different veffels,
nor the quantity of blood in any animal body, nor
the time in which the whole mafs of blood, or a
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 a minute. Dr. Ke1x has fhewn that the
fum of all the fluids in a man exceed the fum 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 fuppofe 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

3 ¥ velns
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veins can contain, feeing the arteries are always
found almoft empty in dead bodies ; but how much
the invifible arteries and veins contain, I mean thofe
which contain {uch a compound fluid as is found
in the larger vefiels, Iknow no way to judge, un-
lefs we knew what proportion thefe vefiels bear to
thofe that carry the nutricious juices and ferum (if
there are fuch) without the globuli of the blood.
Ceeteris paribus, is not the velocity of the blood in
all animals proportionable to ‘their quantity of
action; and their neceflity of food alfo in pro-
portion to their quantity ofation ? If fo, it appears
how thofe animals which ufe noexercife, and whofe
blood moves extremely flow in the winter, can fub-
fift without any freth fupply of food, while others
that ufe a little more exercife, require a little more
food ; and thofe who ufe equal excicife wintér and
fummer, require equal quantities of food at all
times, the end of eating and drinking being to re-
pair what exercife and the motien of the blood has
deftroyed or made ufelefs ; and is not the lefs ves
locity of the blood in fome animals than in others,
‘the reafon why wounds and bruifes in thofe animals
do not fo foon deftroy life, as they do in animals
‘whofe blood moves {wifter ?

I uAD a patient, whofe mufcles on the infide-
\of the thigh were torn to pieces with the cramp,
from whence was a vaft effufion of blood among
ithe mufcles. The tumor being opened, it wasjudgeth

meceffary to take off the limb, The patient, having
= . e fll ; a great
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a great difcharge from the wound, was eafy for
about ten days; but the cramp then returned into
the {tump with fuch exceflive torment that he died
foon after. I bhave never heard but of one other
cafe of this kind, which ended in the fame man-
ner.

- WHEN any of the veffels are lacerated by bruifes,
{trains, 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.

WHEN the blood-veflels become unable to pre-
{erve 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 fhould 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 ug
where it can be {upported, 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 to feparate, but very few thag
were otherwife treated ; nay, have known fome

| extra-
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extraordinary inftances of fuccefs where the patient
had the happinefs to have no one about them to
interrupt the kind afliftance of nature,

CIH 4.2 T ER .X
OF the lympheduéts.

yMPuZEDUCTSs are fmall pellucid cylindri-
L cal tubes which arife invifible from the extre-
mities of the arterics throughout the whole
body, but more plentifully in glands than ozher parts,
and in greateft number from fuch glands as feparate
the vifcideft fluids, as may be obferved in the liver
and teftes, They cannot be difcerned in a natural
{tate 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 ma-
ny places attended with fmall glands, thro’ 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 thatrife in the abdomen empty into the
vena lactex fecundi generis and receptaculum chyli ;
thofe in the cavity of the thorax into the ductus
thoracicus and the {ubclavian veins, Their ufes are

Q te
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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
fufficiently from their not entering into the minut-
eft lacteals) and to carry off fo much lymph as is
neceflary to leave the blood 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 moleculz, or polypufes,
which I imagine may arife from the globuli of the
blood not rubbing often enough, and with fufficient
~ 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 auricle
and ventricle of the heart, efpecially in fuch bodies
as die hydropic or of any chronic difeafes.
AuTHoRs have defcribed and painted thefe
veflels as they appear when injected with mercury ;
in which cafe the coat of thefe veffels being exceed-
ing thin, it is not able any where between the valves
to refift the mercury’s attrading itfelf 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 toa fpherical figure from the
equal prefiure 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 veflels being
| * burft,
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butft, they caufe a dropfy in the cavity into which
they open, which is oftener 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 gererally takes its rife from a
difeafed liver. Formerly in this operation only partof
the water wasdrawn off at a time, and the tap fome-
times left in the wound to draw oft 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 tco much of the liquor at once, But
Dr. ME AD obferving that thefe fymptoms could not
proceed from the lofs of an extravafated fluid, {foon
found the true caufe, which was the {udden want
of the preflure of the abdominal mufcles againft
the parts contained in the abdomen; and in the
year 1705, being then phyfician to St. Thomas’s
hofpital, ordered it to be tried there in the follow-
ing manner : He directed the abdemen to be prefs
fed by the hands of affiftants while the water was
running out, and afterwards kept rolled ull the
mulfcles recovered force to do their office, and {o
took out all the water at once without any inconve-
nience, which has made this operation not very
painful, {fometimes fuccefsful, and never danger-
ous. I preferved one woman, by fixteen opera-
tions, from the fifty fixth year of her age to cigh=
ty; another fix years by fixty fix tappings: It

£ 2 muft
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muft be confefled that few cafes {ucceed like thefe,
and very few recover,

I orENED 2 woman who died of a dropfy in
the liver, in which I found the gibbous part entire+
ly wafted, and the coat of the liver about a quar-
ter of an inch thick, which contained about five
oallons of a grofs yellowith fluid, in which were
many hydatids about the fize of goofe-berries, and
fome picces of matter of as bright a red as ver-
milion. At about fourteen years of age fhe firfk
began to feel pain in this part, which returned
monthly, but in time grew continual, her belly
conftantly encreafing till {he 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,

CH A2PT ER. XI
Of the lymphatic glands.

HE glands accompanying the lymphatics

are fituated in the three cavities, in the in~
terftices of the mufcles, where the lymphatics lie
with the large blood-vefiels, and in the four emun-
tories, viz. the arm-pits and groins. In the brain
1S
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is feated the glandula pinealis, which I judge to be
of this fort, having often feen large lymphadudls
running into it from the plexus choroides ; and at
the bafis of the brain in the fella turcica is the glan-
dula pituitaria, into which enters a 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 thyroidez; 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 {mall, the former having en-
creafed in about a double proportion of any other
gland of this kind, and the latter having rather di-
minithed than encreafed : Bat in brutes, {fuch as
have fallen under my obfervation, it is jult con-
trary. From which obfervations I am inclined to
conclude, that they both belong to the very fame
lymphatics, and that cither of them encreafing as
much as both ought to do if both gncreafed, an.
{wers the {fame end as if both did; and that the
reafon why the thymus encreafes rather than the
thyroid glands in brutes, is becaufe the fhape of
their thorax affords convenient room for it to lodge
in ; and that in men the thyroid glands encreafed
{o much becaufe there is no rcom in that part of

03 the
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the thorax where the thymus is feated for a largs
gland to be lodged. Indogs, a porpufs, and fome
other animals, 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 lactea. 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 veflels are many of thefe glands, which are
called lumbales; and there are fome at the hollow
fide of the liver, named hepaticee: The mefentery
alfo 1s full of glands of a like 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 venz laCtem 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-veficls in the limbs are few, and
diftributed in no certain order ; except thofe in the
four emun&ories, 1, e, in the armpits and groins,
named axillares and inguninales,

BruTESs have one large one in 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 {o dangerous.

4 The
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The lymphatic glands 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 lit-
tle reafon for fuch a conjecture. Some have thought
their ufe to be by contraing to accelerate the mo-
tion of the fluid in the lymphatics; but that dogs
not feem very probable, becaufe a mufcular coat
would have been the readieft means to produce that
effect ; befides, thefe veflels feldom enter any of
them without detaching a branch over at the {ame
time perhaps to prevent obftructions. And if thefe
glands were endued with a contra@ing power, which
15 only prefumed without any proof, it would ftill
be difficult to conceive.how fuch a power, applied
at uncertain {paces, fhould not rather obftru¢t 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-
chani{m, it would be firange it fhould no where
elfe in the body be made ufe of.

THESE lymphatic glands being difeafed, are
apt to obftruct and occafion the buriting 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 waft-
ing of the limbs, which i1s never cured, but may
be relieved by tapping.

04 CHAPTER
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CHEPTER XN |
Of the courfe of the aliment and fluids, abfiracted
Jrom the foregoing chapters,

I\ HE aliment being received into the mouth,
is there maflicated, and impregnated with
faliva, which is prefled out of the falivary glands
by the motions of the jaw and the muicles that
move it and the tongue. Then 1t 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 flomach 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 further to
attenuate and dilute the digefled aliment, and pro-
bably, to make the fluid part feparate better from
the feces. After-this it is 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
laGeals, and the grofs parts through the guts to the
anus. |
"Tue chyle, or thin and milky part of the ali-

ment, being tecgived into the lacteals from all the
2 {mall
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{fmall guts, they carry it into the receptaculum chy-
li, and from thence the ductus thoracicus carries it
into the left fubclavian vein, where it mixes with
the blood, and pafles with it to the heart,

ALL the veins being emptied into two branches,
viz. the afcending and defcending cava, they emp-
ty into the right auricle of the heart; the right
auricle unloads into the right ventricle, which throws
the blood through the pulmonary artery into the
Jungs ; from the lungs the blood 1s 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 collect the blood and
bring it back to the heart; and the lymphatics to re-
turn the lymph, or thinner part of the blood, from
the arteries to the veins and the vafa laGtea, where
it mixes with the chyle, and then pafies with it in-
to the left fubclavian vein and to the heart. -

Avrvr the fluids that pafs into the ftomach and
- guts being carried into the blood-vefiels, 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 ceconomy. :

CHAPTER
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CHAPPER XIIL ' .9
of the dura mater and pla.mater, Lt i34

URA MATER is a veryusortiil i

membrane lining the inﬁdeﬁjf “the' ull,

firmly adhering at its bafis, and but lightly
at the upper part, except at the futures. It has
three procefles; the firft, named falx, begins at the
- erifta galli, and runs backwards under the futura
fagitalis 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
* 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 fcull 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 ulc appears to me to be to divide the brain
mto fuch portions as are leaft liable to be moved
in the fcull by any violent motions of _.*Mead,
which is better done this way than 1t would the
other ; and the under-fide of the brain is kept {ted-
dy by the inequalities of the bafis of the fcull,
which the brain is exactly fitted to. In brates the
falx is a]ways very {mall, thercfore in thofe whafe
~ brains are of the larger fize; as oxen, fheep, horfes,
&c. the upper part of the fcull is made uneven,
exacly to fit the folds of the brain, which fecures
e the |
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i, - r parts of their brains from
- anner that the lower w.r.::;, fec
e '_:..,'!";* procefs runs fmm the lowemﬁ:l d '-??:' TPari:'
former to the upper edge of Each 08 petro- -

fam, and fuftains the pofterior lobes of the cere-
| r: m, that the_'g might not comprefs the cerebellum,
- In fuch rapacious animals as I have diffected, this
g;’fprocc s is bone, The third is very {mall; it funs

- from the laft defcribed procefs down towards the
 great foramen of the fcull, and poflefies the fmall

ipace in the cerebellum, between the proceflus ver=

miformis. Thefe procefles of the dura mater alfo
“ferve to keep the brain fteddy,
THE dura mater has in it feveral finufes, which
are large veins to receive the blood from the lefler
veins of the brain; Their pumber is uncertain,
and thofe that are conftant are not defcribed in the
fame order by writers. The firft that prefents it~

{elf is the longitudinalis fuperior, running from a

blind holg, a little above the crifta galli all along

‘the upper edge of the falx. A tranfverfe fection

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 vefiel 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

UPPE!.'
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the upper edges of each hemifphere of the cerebrums.
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; retus runs between the twa
firft procefles of the dura mater, and unloads with
the finus longitudinalis fuperior into the two lateral
finufes ; but for the moft part the longitudinal fi-
nus goes more dire@ly into one of the lateral fi-
nufes, and the ftrait finus into the other, 'There
is fometimes a {mall one in the third procefs, which
empties in the fame place with the former, From
the endings of the longitudinal and firait 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
laterales, and "one 2t 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 fpina-
lis colli, and through the tranfverfe procefles of the
cervical vertebre ; the laft of thefe have-many times
proper foramina running from the eighth foramina
{o.
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to the back part of the apophyfes of the occipital |
bone. There are alfo two more of thefe veflels,
which run from the circular {inus between the os
{phenoides and fore part of the os petrofum direét-
ly into the internal jugular veins.
- Pia MATER Is an exceeding fine membrane
‘immediately invefting the brain even between its
lobes, hemifpheres, and folds. It ferves to contain
the brain, and fupport its blood-veffels, which run
here in great numbers, for the arteries to divide in-
to fmall branches upon, that the blood may not
enter the brain too impetuoufly ; 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
fhewn at the back part of the cercbrum, upon
the cerebellum and back part of the medulla fpi-
nalls,

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

CHAPTER
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CHAPTER:  XF."

Of the cercbrum, cerebellum, medulla o&longafd
- and medulla [pinalis,

ER EBR UM is that part of the brain which
poffefles 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
{mall bodies named protuberantizz 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
fuperior ventricles, which are divided into right
and left by a very thin membrane named feptum
lucidum, which is extended between the cor-
pus callofum and forpix. The fornix is a me-
dullary body, beginning from the fore part of thefe
ventricles, with two fmall roots which foon unite ;
and running towards the back part, where they
divide into parts, called crora forpicis. In the ba-
fis
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fis of thefe two ventricles are four prominences :
The two anterior are called (from their inner tex-
ture) corpora firiata; 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 fitnated 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-veflels, glands, and
lymphaeducts, called plexus choroides. Under the
beginning of the fornix is a {mall 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.

CeEREBELLUM is fituated under the fecond pro-
cefs of the dura mater. By diviing this part of
the brain length-ways we difcover more plainly the
fourth ventricle, whofe extremity 1s called calamus
fcriptorius ; here alfo appear two medullary bodies
called pedunculi, which are the bafis of the cere-
bellum.  Thne medullary part in the cerebellum,
though it is inmoft, as in the cerebrum, yet is of
a different fhape, being branched out like a plant.

THE {ubftance of the brain is diftinguifhed m-
to outer and inner : the former is called corticalis,
cinerea, or glandulofa ; the latter medullaris, alba,

or nervea, 4 MEeDULLA
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MEDULLA OBLONGATA is a medullary con=
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 cerebrum,
called crura medulle oblongate. The union of
thefe crura between the cerebrum and cerebellum
is called ifthmus; and immediately beyond this is
an eminence named procefius annularis.

MEepuLLA SPINALIs is a production 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 thofe 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 benes,
and the tunica arachnoides more confpicuous.

Wounps in the cerebrum, though very dan-
gerous, 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 veffels of the brain®

1mmo-
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' immoderately diftended with blood, and the ven-
\tricles and the fubftance of the brain full of lymph,
ithe pia mater very much thickened, and ad-
| hering fo very clofely that the greateﬁ part of it
' was feparated without breaking.

- 1 mAVE twice feen in the cerebrum a {cirrhous
l_tumm' as large as a pullet’s egg; and in another
Ibody, impofthumations which poflefied near two
ithirds of the whole cerebrum. And in a perfon
ithat died with a gutta ferena, I found all the ven-
i tricles of the brain full of lymph; and the thalami -
1nervorum opticorum and the optic nerves, €’er they -
\went out of the fcull, made flat with the preflure,

1And in an old man I found the right optic nerve
1wafted and black.

CHAPT.ER XV,
Of the ncrves.

ROM the medullary part of the cerebrum,

« cerebellum, and medulla fpinalis, a vaft

«« number of fmall medullar y white fibres

‘e are fent out, which, at their firft egrefs, feem
“ eafily to feparate, but as they pafs forward are
«¢ fomewhat more, but flill loofely connected, by
¢ the coat which they obtain from the pia mater,
¢t and at laft piercing the dura mater, are firaitly

s braced by that membrane which ‘covers them in
P g€ their.
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¢« their progrefs; whence they become white, firm,
~ ¢ ftrong cords, and are {o, well known by the name
« of nerves. 'To thefe coats an infinite number of
¢« yeflels, both arteries and veins, are diftributed ;
¢ {o that after a nice lucky injection the whole cord
¢ is tinged with the colour of the injected liquor ;
<¢ but when the fibrils are examined, even with the
< beft microfcope,they appear only like fo many fmall
« diftin¢t threads running parallel, without any ca-
< vity obfervable in them, though fome incautious
¢« obfervers, miftaking the cut orifices of the arte-
«¢ rious and venous veflels, juft now mentioned, for
¢ nervous tubes, have aflirmed their cavities to be
« yifible, 'The nerves, which ifall joined hardly
«¢ make a cord of an inch diameter, would feem
< from their exerting themfelves every where, to
“¢ be diftributed to each, even the {malleft part of
« the body. In their courfe to the places for which
¢ they are deftined they generally run as ftrait as the
< part over which they are to pafs, and their own
¢« fafety from external injuries will allow, fending
“ off their branches at very acute angles, and con--
« fequently running more parallel than the blood-
¢ veffels,  Their diftribution is feldom different in
‘“ the oppofite fides of the fame fubjeét, nor in-
“ deed 1 any two {abjects is there confiderable va-
¢ rlety found. Frequently nerves which come out
¢ diftinct or feparate, afterwards conjoin into one
¢ falciculus, under the fame common covering ;
¢ and though the pervous fibrils probably do not

¢ commu-
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¢« communicate (the reafon of which opinion fhall
¢¢ immediately be given) yet becaufe the coats at
«¢ the conjoined part arec common, and thefe ftrong
¢ coats may have great effeCts on the foft pulpy
¢ nerves, it is evident all fuch will have a confi-
¢ derable fympathy with one another, whereof -
‘¢ veral examples in pratice fhall be inftanced when
¢ the particular nerves are defcribed. In fome parts
¢« where there are fuch conjun@ions, the bulk.of
¢ the nerves feems much increafed, and thefe knotty
““ oval bodies, called by FALLoPPIUS corpora oli=
“ varia, and generally now named ganglions, are
¢« formed. The coats of thefe knots are ftronger,
¢« thicker, and more mufcular than the whole nerves
“ which enter into them would {eem to conftitute,
““ while the nervous fibrils pafs through without
“ any great alteration or change. I do not think
“ any auathor has yet made a probable conjecture
““ of the ufe or defign of thefe ganglions, whe-
<« ther they imagine them corcula expellentia, re-
« fervoirs, or elaboratories, neither can I give an
«¢ account of their ufe the leaft fatisfaCtory to my-
' felf. '

¢« FroM undeniable evident experiments, all a-
¢« patomifts are now convinced that to the nerves
< we owe all our fenfation and motion, ot which
« they are the proper organs; and the fenfations
¢ in the minuteft parts being very diftinct, there-
¢ fore the inflraments of {uch fenfations muft bave

« diftin¢t origins and courle to each part, Thongh
Iz “ all
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«« gl are agreed as to the effet, yet a hot dlfplltﬂ
<« has arofe about the manner how it is produced,
< yiz. whether fenfation and motion are occafioned
¢« by avibration communicated to the nerves, which
«¢ thefe gentlemen fuppofe 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
¢« ducts 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 a demonftration, 1s the experiment
““ firft made by BELLINI, and related by BorNn
<« and PrrcAa1rN, which I have often done with
“ exact good fuccefs; it is this : After opening the
¢« thorax of a living dog, catch hold of and com-
¢« prefs the phrenic nerve,immediately the diaphragm
¢ ceafes to act; remove -the comprefling force, that
« mufcleagain contralls ; gripe the nerve with one
‘“ hand fome way above the diaphragm, that fep-
“ tum is unactive; then with the other hand firip
¢« down the nerve from the firft hand to the dia-
¢ phragm, this mulcle again contralls; after once
“ or twice having ftripped the nerve thus down
« or exhaufled the liquid contained in it, the muf-
““ cle no more acls, fqueeze as you will, ‘till the
«« firft hand 1s taken away or removed higher, and
« the nerve ftripped, i. e. the liquids in the fupe-
¢ rior part of the nerve have free accefs to the dia- |

¢ phragm
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¢ phragm, or are forced down to it, when it again
“ will move. Now if this liquid fhould be grant-
““ed us, I am afraid we fhall be ftill as much at
“a lofs to account for fenfation and motion as
‘¢ ever ; and therefore all I fhall afume is what is
- < founded on experiments, that thefe two ations
““do depend on the nerves; that fenfations are
«“ pleafant as long as the nerves are only gently af-
‘ feCted 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 {enfation, pain: The nerves, their {ource
¢< or their coats being vitiated, either convulfion or
¢¢ palfy of the mufcles may enfue.

“ THE nerves-are diftinguifhed into two clafles,
¢ of the encephalon and medulla fpinalis ; of the
« firft there are generally ten pair reckoned, of
¢« the laft thirty. I fhall defcribe the nerves in
« the fame order in which they are generally
¢« ranked, though it is not poflible to profecute the
< difietion of them after the fame manner; but
¢« to fupply this, I {hall mention alfo the order
« wherein they may be all demonftrated on one
« fubject. 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 thun any difpute with thofe au-
¢ thors who trace their rife too minutely, and per-
“ haps be lefs liable to miftake or to deccive our

' F3 ¢ readers
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«« readers. * Nor fhall I be over anxious about the
¢« terminations of the minima fibrille, fince it 1s
< not poflible to trace them ad ultimos fines, nor
<« do]l think very neceflary for explaining any phe-
<« nomena, while very often ‘in a multiplicity of
¢« words the whole defcription comes to be obfcure
¢ or unintelligible,

* ¢« OF the ten pair proceeding from the encepha-
¢ lon, the ficft is the olfaCtory, which in brutes,
¢ jufily enough, has the name of proceflus ma-
<t millares beftowed on them, being large and hol-
< Jlow, and are indeed evidently the two anterior
¢¢ ventricles of the brain produced ; which ftructure
< and the lymph conftantly found in them, induced
¢¢ the ancients to believe that they ferved as emun-

¢« Qories to convey the (uperabundant mucus from
¢¢ the cold moift brain to the nofe; but in man
¢t they are {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-
<" der the anterior lobes of the brain become-a little
¢ larger, till they reach the os cribriforme, into
¢« the foramina of which the fmall filaments infi-
¢ nuate themfclves, as upon gently pulling thofe
 perves, or after having cut them very near the
‘¢ bone, 1s evident, and are immediately {pread on

¢¢ the membrana narium. Their tender ftruGure:

« and fudden expanfion on fuch a large furface,
«¢ make it impofiible to trace them on the mem-
s brane of the noftrils, which has given fome handle

510

-1
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< to {everal authors to deny them the ftructure or
« ufe of nerves.

“ Tur fecond are 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 {phenoide 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 objets fingle, whereas we
‘¢ have reafon to believe fithes, the chamelion, &c.
“ wholfe optic nerves fimply crofs one another with-
“ out any fuch union, do fee objelts alfo fingle,
‘¢ fince they {o exaétly rufth on their prey; where-
““as 1if thofe authors aflertions were true, they
¢« would oftener catch at the fhadow than the fub-
¢ ftance. ‘The blood veflels running through the
¢ middle of thefe nerves, and the ramifications of
¢ the retina are very obfervable, whence we may
« deduce the reafon of PrcARrRD’s experiment of
‘ fuch objects as fall on the entry of the optic nerve
““ being loft to us, and hence alfo an account may
¢« be given of an amaurofis or gutta ferena.

« Tug third pair of nerves firft appear at the
~ ¢ anterior part of the proceflus annularis, and go-
¢¢ ing out at the foramen lacerum are diftributed to
¢« the globe of the eye; mulfculus rectus Fallopii,
¢ attollens, adducens, deprimens, and obliquus mi-
A ol | ik 1o
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« nor ; therefore this pair has juftly got the name
¢« of motores ocull, '
-« 'THE fourth pair, which are the {malleft of
“ any, derive their origins from the anterior lateral
¢ part of the proceflus annularis, and go out at the
¢¢ foramina lacera to be entirely fpent on the muf-
¢« culi trochleares, or obliqui majores oculorum, to
¢¢ which mufcles chiefly the rotatory motion of the
¢ eyes in ogling, and the advance of the eyes for-
¢ ward in ftaring and fury, is owing ; for which
« reafon anatomifts have called th@,@iherves pathe-
 tici, g
@ Tur fifth pair rife from the fides of the an-
“ pular 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 affifts in the formation of the inter-
¢ coftal, and then the nerve is diftributed to the
¢ olandula lacrymalis, fat, membranes, and palpe-
« bre of the eye, while it fends one confiderable
¢« branch through the orbiter internus anterior hole
¢ to be loft in the membrana narium, and a fecond
“ pafles the foramen and fupercilia to fupply the
¢« mufcles and teguments of the forehead. Hence
<t we eafily difcover what part is affeGed in that
¢ painful difeafe the megrim, when the eye ball
¢« and forehead are racked, and fuch a heat is felt
¢¢ within the nofe. Hence alfo we may learn how
¢ the mulcles of refpiration®come to be fo much
~ s¢ affeted
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«« affected on the application of any acrid irritating
« fubftance to the membrana narium, as to pro-
“ duce that violent convulfive motion, fneezing,
« The fecond branch of the fifth pair, which may
. ¢ be called maxillaris fuperior, pafles out through
¢ the foramen rotundum ofiis {phenoidis, and im-
« mediately gives nerves to the fat under the crota-
¢« phite mufcle, 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 teeth of the upper jaw it gives fmall twigs,
¢¢ at laft comes out at the orbiter externus hole,
¢ and is {pent on 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-
¢ jllaris inferior, goes out at the foramen ovale, or
¢« fourth hole of the wedge-like bone, and {con
¢ f{plitting into a great many branches, is diftri-
« buted to the mufculus crotaphites, mafleter, pte-
¢ rygoides, digaftricus, buccinator, mylohyoideus,
¢ geniohyoideus, genio-gloflus and bafio-glofius,
¢ glandula fublingualis, maxillaris inferior, and
¢ parotis, to the external ear, where it {cems 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 refleCted.  The laft rami-
s¢ fication of this branch which I fhall mention, is

¢ that
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« that which enters into the canal of the lower jaw,
« furnithes 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
¢t pair. From this fhort fketch of the large fifth
¢¢ pair of nerves, and by obferving feveral pheno-
s 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, atleaft, the way pathed to a
¢ rational account of thefe phenomena, for reafon-
¢« ing on which we fhould not otherwife have the
« Jeaft 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 on’t. By
¢ the like rule we know why in a violent tooth-
« ach the mufcles of the face are fometimes con-
¢« yalfed ; nor fhall we be furprized 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 1s 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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< behind the ears, or by burning behind or on the
¢ ear, Among a great many 1inftances of the geod
¢¢ effect of the actual- cautery in fuch a cafe, I fhall
¢ oive one which feems to me remarkable : 1. M,
' ¢ was feized with the tooth-ach, a convulfion of
“ that whole fide of his face followed whenever
¢ the pain became acute, or he attempted to fpeak ;
< after he had undergone bleeding, purging, fa-
¢ livation, fetons, &c. without any benefit, he
¢ was cured by applying a {mall cauterifing iron to
¢ the antihelix. |

« THE 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 ophthalmic
¢ branch of the fifth pair, forms the original of
« the intercoftal, pafles through the foramen lace-
« rum to be {pent entirely on the mufculus ab-
¢« ductor oculi: Suppofing this nerve to fupply ever
< {o little lefs than a due proportion of liquidum
¢¢ pervofum, an involuntary ftrabifmus will be oc-
¢ cafioned, |

« TuouGH the fifth and fixth pair of nerves
« form entirely the beginning of the intercoftal
“ before it goes out of the fcull, yet becaufe fe-
« yeral other nerves contribute towards the forma-
¢ tion of its trunk before it fends off any branches,
_ ¢ T (hall {uperfede the defeription of it till the ori-

¢ ginal nerves are {poke to,
“ THE
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¢ THEe feventh pair appears coming out from
¢ the fide of the root of the annular procefs, and
¢ entering the meatus auditorius internus, and im-
¢ mediately dividing, one part foon lofes its firm
“ coats, and is expanded on tke inmoft camera of
¢ the ear, while the other pafling through the a-
¢ quaeductus Fallopii comes out of the fcull involved
« inall its coats between the ftyloide and maftoide
¢ procefles ; whence we fee the reafon of the firft
‘¢ being named portio mollis, and the other dura :
¢ Thus laft after its exit fupplies the mufculi obliqui
¢ capitis ftylohyoidei, ftylogloffi, and ftylopharyn-
“ gxi, and platyfma myoides, on which, and to
¢ the fkin of the neck, a great number of its fmall
¢ filaments run, which are fometimes cut in open-
¢ ing the jugular vein, whence pain at firft, and a
« little numbnefs afterwards. The fuperior branches
“ of it fupply the parotid gland, external ear, and
« whole fide of the face as far forwards as the chin.
It is faid to communicate thrice with the fifth
‘¢ pair, and twice with the fecond vertebra, Whe-
‘¢ ther may not we hence fee fome reafon why the
¢ head is fo foon moved by the impreffion of {found
~ ¢ on our ear !
« Tuk eighth pair of nerves derive their origin
"« from the fide of the bafis of the corpora olivaria,
< where their loofe filamentous texture is’very con-
¢ {picuous; .then running to the hole common tn.:f
<< the offa temporum and - occipitis, they are there|
« joined by the acceflorius Willifii, which bas its
| “ beginning
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¢« beginning from the two or three fuperior nerves
‘¢ of the medulla {pinalis, and mounts upwatds
¢¢ 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 feparates
¢ from its companion, and after paffing through
¢¢ the middle of the mufculus mafloideus, is loft in
““ the mufculus trapezius and rhomboides feapulz;
¢¢ while the large trunk, which, from the great
¢« number of branches it {fends oft, obtains the name
¢ of vagus, runs ftrait down the neck, near the
¢ carotid artery, in its courfe giving feveral branches
““ to the larynx : When entered the thorax, it {plits
¢ into two; the anterior ferves the pericardium,
¢ {ends branches to join with thofe of the inter-
¢¢ coftal that go to the heart, and then on the right
¢¢ fide turns round the fubclavian, and on the left
« round the duCtus 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 broncho-
¢« tomy, though by reafon of its.dcep fituation we
« gre in no hazard of it. If both thefe nerves
« were cut, .it is probable the voice would not be
e Enﬁ:ely loft as long as the fuperior branches ftill
< fuppfy.-th; larynx, The pofterior branch of the
« eighth pair goes along with the cefophagus, and
- < fupplies the lungs, the gula, and ftomach very
¢ plentifully : And as all the nerves beftowed on

< this
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¢« this vifcus enter at the fuperior orifice of it, the
¢ fenfation here muft be very acute ; whence HeL-
¢ MoNT Imagined the mouth of the ftomach to
¢« be the feat of the foul. What remains of this
« par vagum is adjoined to the intercoftal imme-
¢¢ diately below 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 thyroidea,
¢« and mufculi fterno-hyoidei, and fterno-thyroidei,
¢ are loft in the fubftance of the tongue. Authors
¢ have difputed whether this ninth or the fifth is
¢« the guftatory nerve; the old opinion in favour of
¢¢ the ninth is to me moft probable, becaufe the
e« fifth is no where elfe employed. as an organ of
« fenfation, becaufe the ninth feems to penetrate
¢ the fubftance of the tongue more, while the
« fifth is fpent on the mulcles, |

« 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
s oocs to the ganglion of the intercoftal, fpent on ;
« the mufculi obliqui, and extenfores capitis.

¢« TuE only nerves proceeding from the ence-
« phalon not defcribed, are the reflected branches
«« of the fifth and fixth, which indeed are fo fmall |
<« and pappy, and hid by the carotid artery as they go |
¢¢ out with it in its crooked canal, as not to be eafily |
¢ fraced ; but whepever they have efcaped from the

: ( 41 08
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¢ o5 petrofum, they are joined by branches from
¢« the eighth, ninth, tenth, and firft and fecond,
¢ fpinal, and the largeft ganglion of the body is
¢« formed, from which the nerve named now inter~
e coftal, goes out to defcend down the neck with
« the carotid, fupplying in its courfe the mufculi
< flexores of the head and neck, and communicating
¢« with the cervical nerves. As the intercoftal is a-
«« bout 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 arterics and auricles to the fubftance of

¢ that mufcle. -~ Now let any one confider the
¢ eorefs 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 conftri¢tion and relaxation of the heart
¢ will appear neceffarily depending on the difpofi-
- % tion of thefe organs of motion, the nerves. The
“ intercoftal after this runs down on the fide of the
¢« vertebre thoracis, having additional nerves con-
¢¢ ftantly fent to it from between thefe vertebrea,
¢ gill it pafs through its own proper hole of the
¢¢ diaphragm ; whence it again forms another gang-
¢« lion clofe by the glandul® renales, into which the
¢ eighth pair enter. Irom fuch a knot on each
« fide, the nerves of the guts, liver, fpleen, pan-
¢¢ creas, and kidneys are derived ; nay the extremi-
¢¢ ty of this nerve 1s fent down to the pelvis to fup-
| “ ply
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« ply the parts there. Hence the great {ympathy
« of thefe parts may be eafily deduced, and a rea-
¢ fon may be given of the violent vomiting that
¢« commonly attends a nephritis; and of the belch- .
‘¢ ing, colics, and ftomach-achs, which often enfue .
< on the obftruétions of the menftrua. |

« BEFoRE I proceed to the fpinal nerves, I
¢t {hall fet down the order in which thefe nerves
¢ already defcribed, are to be diffeCted, in order to-
¢« demonftrate them all in one {ubjet, but tothem
« muft afflume the three firft cervical nerves, the .
¢ reafon of which will be evident afterwards.

“ PorT10 DURA sEPTIMI, frontalis quinti,.
< facialis quinti, mentalis quinti, {pinalis fecundus,
< {pinalis primus, olfattorius, ophthalmicus quinti, .
¢« motorius oculi, patheticus fextus, opticus, max-.
« illaris inferior quinti, maxillaris fuperior quinti, -
¢¢ gccefforius Willifii, nonus, decimus, otavus in-
« tercoftalis, portio mollis feptimi.

«« TuE thirty pair of nerves proceeding from the
«« medulla fpinalis are generally divided into four
« {pecies ; 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 inequa-
« lities {o obfervable on the medulla oblongata
« encephali, the rife of the nerves is not {o accu-.
« rately defcribed, being only determined by the
¢« bones through which they pafs. :
« THE firft cervical goes out between the firft.

*¢ and{ccond vertebra, and, after {fending off branches
¢ that
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¢ that communicate with the tenth and fecond
« vertebrale, is fpent on the mufculus flexus colli,
¢ {plenius, complexus, and teguments of the occi~
“¢ pitis, ' J

“'THE 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, | ;
- THuE third of the neck pafies 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 pe-'.
*¢ ricardium to be loft in the diaphragm. In this
“« courfe the right phrenic is obliged to make a {mall

_ % turn round that part of the pericardium which

¢« covers the apex of the heart, Hence it s that

.« fuch as have ftrong palpitations of the heart, fecl

« a pungent acute pain immediately above the right
¢ orifice of the ftomach. 'The other branches of
«¢ this third cervical are diftributed to the mufculus
« trapezius and deltoides, and to the teguments on,
« the top of the fhoulder; which, with the de-
¢¢ {cription of the eighth pair, leads us evidently to

< the reafons of the divine HipPocrRATES’s ob-

% f{ervation, that an inflammation of the liver is
* generally attended with a hickup, and a fuppu-
*¢ ration of that vifcus, with a violent pain on the

Q. | ‘ top
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¢« top of the thoulder., However we are not hence - .
“ to conclude fo generally, as 1 bhave obferved phy-:

“ ficians frequently do, that if the hypocondria are
¢ affeCted, and this pain of the fhoulder is felt,
¢¢ therefore the liver is fuppurated ; for any other
¢ caufe ftimulating or ﬁrﬁtcmng the nerves, fuchas

¢¢ inflaimmation, wounds, {cirrhous or fteatoma-

¢ tous tumors, &c. may produce the fame effed.

« THE fourth cervical, after fending off that
¢ branch which joins with the third to form the

‘¢ phrenic, runs ftrait to the axilla, where it meets
¢ with the fifth, fixth, and feventh cervicals, and
¢ firft dorfal that efcape in the interftices of the
¢ mufculi {caleni; and all of them are fo often
¢ conjoined and blended, after they have given oft
‘¢ nerves to the muicles of the neck, fcapula, arm,
‘¢ and thorax, and to the teguments, that when the

¢ feveral ramifications go off in the axilla to the

< different parts of the {uperior extremity, ’tis im-
“< poffible to determine which of them the branches
¢ belong to. The confiderable branches into which
« they are divided, are fix; thefe I fhall prefume
““ to give proper diftinguifhing names to, by which
¢« the defcription will be lefs confufed, and the young
¢ anatomift’s memory better affifted to retain what
¢ is {o difficult to reprefent in words,

““ 1. CuTANEUS runs down the fore part of
« the arm, and {erves the teguments, as far as
“¢ the palm of the hand and fingers.

I % 2, MuseuvLo- é

|

|
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/¢ 5, MUSCULO-CUTANEUS, Of PERFORANS
« cAssERTI, pafles through the mufculus coraco-
‘« brachialis, and after fupplying the blceps and

€ brachizus internus, is fpent on the teguments of

¢ the back of the cubitus and hand.

s MuscuLARTs, that runs down the fore
¢ part of the arm to be loft in the mufculi flexores,
“ carpi, digitnruﬁl, &c.

¢« 4. ULnaris, which fupplies the extenfores
¢ cubiti, and teguments of the elbow, and then
¢ paffling 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 interoffei and lumbri-

. “ cales in the little finger, and fide of the ring

¢ finger next to this, The courfe of this nerve is
< fufficiently felt when we lean on our elbow, by
¢ the infenfibility and prickling pain in the parts
s to which it is diftributed.

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

¢« 6. ArRTICULARIS runs almoft round the tup
< of the os humeri, and ferves the mufculi exten-
¢ fores cubiti, retractores, and elevatores humeri.

(Lz_ By



244 NERVES
<« By a ftrong and continued preflure on thefe
¢« nerves, by crutches or any fuch hard fubﬂaﬂ{:e,
¢ a palfy and atrophy of the arm may bc occa-
<¢ fioned. .
«« Ture twelve dorfal nerves all commumcatq
¢ 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 bra-
¢ chial nerve, already defcribed, is after the fame,
¢ manner, with the fucceeding eight, beftowed on
¢ the pleura and intercoftal mufcles; the tenth and
«¢ eleventh are moft of them fent to the abdominal
« mufcles; the twelfth communicates with the firfk
¢ lumbar, and is beftowed on the mufculus qua-
« dratus lumbalis and iliacus internus. 23
< TuE fifth lumbar alfo communicates and gives
¢« pofterior branches ; the firft fends feveral branches
¢ to the abdominal mufcles, and pfoss, and iliaeus;. *
¢« while others go from it to the teguments and
“ mufcles on the fuperior and anterior part of the
« thigh, and the main trunk of it is loft in the
« crural. The fecond pafies through the pfoas muf.
« cle, and is diftributed much as the former, The,
¢ third’is loft in the mufculus pectineus. Branches.
«¢ proceeding from the firft, fecond, and third, make
¢ up one trunk, which runs along the anterior
< part of the pelvis, and flipping through 3 fmall.
« finuofity in the anterior part of the foramen mag-
‘¢ pum offis ifchii, is fpent in the mufculus tri-

¢¢ ceps.
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¢ ceps, 'This nerve is commonly known by the
<t name of obturator, or pofterior crural nerve.
«¢ By the tnion of branches from the firft, fecond,
«¢ third, and fourth lumbar nerves, the anterior
«¢ craral nerve is formed, which running along the.
“ mufculus pfoas, efcapes with the large blﬂbd-vef-_'
¢ fels out of the abdomen below the tendinous ar-
¢ cade of its mufcles, and is diftributed to the
< mufcles and tegiments 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 furprized, that in a nephri-
¢ tis the trunk of the body cannot be raifed eret
# 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 pro-
¢« ceed from the os facrum: Thefe five, when
« united, conftitute the largeft nerve of the body,
¢t {o well known by the name of the fciatic, or
« ifchiatic nerve, which feems to be bigger, in pro-
¢ portion 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 {ufficient 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 obﬂru&cd we fee how unable we are to

Q3 “ {upport
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«« fupport ourfelves, or to walk, The fciatic nerve
<t then goes out at the large hollow, behind the
« great tubercle of the os ifchium, and paffing
¢t 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 fer ving the mufculi peronei, flexores
¢ pedis, and extenfores digitorum, is continued to
« the toes along the broad of the foot, while the
«¢ larger trunk finks under the mufculi gemelli, and
« then divides ; one is fpent on the mufcles at the
* back of the leg and teguments, while the other
¢« is continued by the inner ancle to the foot, and
¢ then {ubdivides; one branch is diftributed after
<t 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, muf-
s¢ culi levatores ani and obturatores. |
 « Tuese nerves of the medulla {pinalis may all
¢« be diffeted and demonftrated in the fame order
¢« in which they are defcribed.” For this accurate
defcription of the nerves I am obliged to Mr, Mon-
RO.

Tur nerves feem, when examined with a2 mi-
crofcope, 'to be bundles of ftrait fibres not commu-
nicating with one ancther; And Iam inclined to
think, that every the minuteft nerye, tcrminatil}g
R
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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 fee how they
could produce diftinct fenfations in every part ; and
the diftin& points of fenfation throughout the body
are fo very numerous, that the whole body of nerves
(which taken together would not makea cord of an-
inch diameter) muft be divided into fuch a number,
to afford one for every part that has a diftin¢t fenfa-
tion, that furely fuch a nerve would be too fmall to be
feen by the beft microfcope. They all pafs in as
direCt courfes to the places they ferve, 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 communication of moft of the
nerves on the fame fide, but never join nerves of
oppofite fides.

THAT the nerves are inftruments of fenfation,
135 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&t
from its origin, as I have endeavoured to thew, and
too fmall to be the objet of the beft microfcope,
I do not fee how fuch cavities are like to be difco-

Q4 vered.
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vered. Neverthelefs nerves may be tubes, and pof-

fibly a fluid, whofe cohefion is very little, and
whofe parts no finer than light, may move freely
in them. Thofe who deny animal {pirits in the
nerves, {uppofe that the fenfation is conveyed by a
vibration. 'To which it is objefted, that they are
flack, moift, and furrounded with foft parts, and
are therefore unfit for vibrations, as indeed they are
for fuch as are made on the flrings of a mufical
inftrument ; but the minuteft vibrations, fuch as
they cannot be without, may, for ought we know,
be as fufficient for this end, as the impulfe of light
upon the retina, is for the fenfe of feeing.  So that
perhaps fenfations may be conveyed either, or both
ways. However, it being ufually taken for granted,
that it mufl be one of thefe ways at leaft, the ad~

vocates for each have rather endeavoured to fupport
their opinions by arguments againit the probability
of the other, than by reafons offered for their own.

TADB XXI,
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T A B. XXL

1 Larynx.
2 The internal jugular vein, -
3 The fabclavian yein. '
4 Cava defcendens.
5 The right auricle of the heart.
6 The right ventricle.
7 Part of the left ventricle,
8 Aorta afcendens,
9 Arteria pulmonalis.
10 The right lobe of the lungs, part of which i
cut off to thew the great bloodvefiels,
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 fpleen,
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T A B. XXVIIL

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-

- filic vein.

- 3 The humeral artery, on each fide of whach 18

. alarge vein. :

4 Vena cephalica.

~ & Mediana.

-6 Bafilica.

« 2 Atumorformed in the centreof the cubital nerve
2 little above the bend of the arm ; it was of
the cyftic kind, but contained a tranfparent
jelly ; the filaments of the nerve were divided
and ran over its furface. This tumor occa-
fioned a great numbnefs in all the parts that
nerve leads to, and exceflive pain upon the
leaft touch or motion. This operation was
done but a few weeks fince, the pain is en-
tirely ceafed, the numbnefs a little encreafed,
and the limb, as yet, not wafted.

TAB. XXIX.;!
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THE

ANATOMY

OF THE

Human Body. .

B O O K. IV.

SH AP 1T ER I

Of the urinary and genital parts of men, together
with the glandule renales,

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

" The 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
blood, which is brought thither for that purpofe
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by the emulgent arteries ; and what remains from
the fecretion, is returned by the emulgent veins,
while the urine fecreted is carried off through the
ureters to the bladder. I have, in three different

fubjects, taken ftones out of the loins, which had
made their wa}? from the kidneys through the muf-
cles to the common integuments, where, upon
opening the fkin only, the f{tones appeared witha
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 thﬁfe, but anfairly 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 urinarii, authors have remarked fmall |
papille ; and the parts which are diftinguithed by
a clearer colour, they call glandule. ; =

“Tre bladder of urine is feated in a duphcature ;
of the peritoneum 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 exter~ -

nal membranous, a middle muﬁ:ular which is the
mufculus detrufor urine, and an inner membranous

coat,
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coat, exceeding fenfible, as is fully fhewn in the
cafes of the flone 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 fo 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 ftone, and force
the perfon to void the urine, Sometimes much
matter from the kidneys will excite vehement fymp=-
toms ; and this being found in the urine, and the
pain being obferved in the bladder only, 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
opened in this cafe. Indeed the bladder is fometimes
ulcerated, but that deftroying part of the inner coat,
the others firetch and ulcerate: till the urine burfts
through into the cellular membrane of the perito-
‘neum, and caufe a moit miferable death. This cafe
is very rare in men, and much more fo in women.
1 have feen cancerous ulcers open the bladder into
‘the uterus, but thefe, I think, have begun in the
uterus.  All thefe cafes have {ymptoms like the
flone ; and not thefe only, but all difeafes of the
uterus which difturb the bladder, and even impo-
ftumations or tumors that prefs upon the bladder,
“all give the fame fymptoms with the ftone: Except
that of a needlefs difpofition to flool at the time of
‘making water. Some anatomifts not thinking how

R 3 ' foon
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foon fluids tuken into the ftomach, and not retain-
ed there by being mixed with folids, may pafs into
the blood, as the effets from drinking ftrong liquors
or laudanum, or drinking withont eating when we
are hot, fufficiently thew ; and alfo not confidering
the {hortnefs of the courfe from the ftomach to the
kidneys this way, together with the fize of the emul~
gent arteries, and the velocity of the blood in them,
have imagined and affirmed, 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 veflels 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 ceaft to do their office ; which is frequently
taken for a fuppreflion of urine in the bladder,
If in this laft cafe, upon making a preflure on the
region of the bladder, the patient does not feel great
pain, it is {carce 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 ftriture in the urethra, I have
found nothing fo effectual as bleeding and purging.
In a fanguine large man, where the penis was too
much inflamed to {uffer the catheter to pais, 1 took
away three times twenty four ounces of blood, and
gave a purging clyfter, and two ftrong purges, all
within the f{pace of twenty hours, which fayed .:

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

GLANDULZE RENALES are two glands feated
immediately above the kidneys, of no certain figure,
nor do we know their ufe ; but always paint and
defcribe them with the urinary parts, becaufe of
their fitnation: In a very young feetus they are
larger than the kidneys, and in an adult but a little
larger than in a feetus. They receive a great many
fmall arteries, and return each of them one or two
veins. In their infide is a {fmall finus, tinGured
with a {ooty-coloured liquor.

THE 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 fkin and
a loofe membrane immediately underneath, called
dartos. ‘The firft of the proper is the proceflus va-
ginalis ; it is continued from the peritoneum to the
tefticle, which it enclofes with all its veflels, but is
divided by a feptum, or an adhefion immediately
‘above the tefticle, fo that no liquor can pafs out of
that part of this membrane which enclofes the {per-
matic veflels into that which enclofes the tefticle.
Large quantities of water are fometimes found in
either or both of thefe cavities, which difeafe 1s
eafily remedied by a puncture with a launcet; but

R 4 rarely
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rarely cured without opening the cavity where the -

water is contained, as in finuous ulcers. This I
have done, and feen done feveral times, but never
thought the cure worth the trouble and pain the
‘patient underwent, The true hernia aquofa is from
the abdomen, which either extends the peritoneum
into the {crotum, or breaks it, and then forms a
new membrane which thickens as it extends, as in
ancurifms and atheromatous tumors, This may
be decided by an injection, which will fhew by the
arteries that nourith it, whether it is a production
from the peritoneum, 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 drop{y of the abdomen, and this with
{fome difficulty, becaufe the omentum ufually, and
{ometimes the gut, defcends withit. 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 diftin@ vefiels ; and the tex-
- ture of the tefticles of other animals appear to be
the fame, but their veffels are too tender, or co-
here too much to be fo feparated. The tefticles

~reccive each one artery from the aorta, a little be-

low 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 {feed. The

right tefticle returns its vein into the cava, and the °

left

N L B SR
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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 fpermatic vein would have been ob-
ftructed by the pulfe of the aorta, if it had croffed
that veflel to go to the cava. |

A GeNTUEMAN, 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 affiftant, during the operation, moved
fo much that the ligature which tied all the veficls
with the procefs together, flipt, and only tied the
procefs 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 ¥
pcrund, 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 veffels

are tied together. However if this cafe is not {uf-
ficient to recommend doing this operation by tying
the artery only, it may be f{ufficient 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.

On the upper part of the tefticles, are hard bo-

8

e

dics called epididymi; which are evidently the be-

ginning of the vafa deferentia, I have unravelled
them
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them backward, in fingle veflels, and then into
more and {maller, like the excretory vefiels of other
glands.

Vasa DEFERENTIA are excretury duls to
carry the elaborated {eed into the veficule feminales. -
They pafs from the epididymi of the tefticles, to-
gether with the blood-veflels, till they have en-

* tered the mufcles of the abdomen, and then they
pals under the peritoncum, diretly through the
pelvis, to the veficule feminales.  «

VesicuLz SEMINALES are two bodies that
appear like veficles ; they are feated under the blad-
der of urine, near its neck ; they may be each of
them unfolded into one fingle du&, which dif=
chaiges into the urethra, by the fides of the ro-
ftrum gallinaginis, which is an eminence in the
underfide of the urethra near the neck of the
bladder. In thefe veficles or duéts the feed is re-
pofited 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
paffes from thefe veficles in men, and even from |
the vafa deferentia, in time of coition, through
the proftate glands into the wurethra, as in thofe

# animals that have no veficule feminales, for when :
the du@s into the urethra are diftended, that is
the dire® courfe from the vafa deferentia, as

- well as from the veficulz feminales,

ProsTAT&E
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ProsTATZ are two glands, or rather one,
about the fize of a nutmeg: They lie between
the veficulz feminales and penis, under the offa
pubis, almoft within the pelvis of the abdomen,
They feparate a lympid glutinous humour which
is carried into the urethra by feveral duts, which
.enter near thofe of the proftate, 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~
fcefles, which are apt to form finufes, and even
'make a paffage into the bladder. Upon the firft at-
itack of this difeafe, 1 have prevented all this
imifchief, by taking off the external fkin by in-
[fciffion, as far as the hardnefs of the tumour ex-
itended, which draining very plentifully, the tu-
mmour has fubfided, and the patient been eafily
wured ; but this cafe once becoming fiftulous, is
wery difficult indeed. It often is cured by opens
ing the finufes and confuming the difeas’d parts
Iby efcarotics; but a much better and eafier way,
which I have often done, is to cut out all the
#iftulous and difeafed parts at once.

. Penis, its fhape, fituation, and ufe, need no
idefcription. It begins with two bodies named
rura, from the offa ifchia, which unite under
ithe offa pubis, and are there ftrungly connetted
lby a ligament, In its under part is the urethra,

hrough which both the urma and feed pafs; ifs
fore-
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fore-part is called glans, the loofe fkin which co-
vers it, preputiom, and the ftrait part of that fkin
on the under fide, frenum. The urethra is lined
with a membrane filled with fmall glands, that
{feparate a mucus, that defends it from the acri-
mony of the urine. Thefe glands are largeft near-
eft the bladder. Mr. CowpPeR defcribes three
large glands of the urethra, which he difcovered ;
two of which are feated on the fides of the ure-
thra, 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 glands than the
former. All thefe glands have excretory ‘ducls
into the urethra, and from them are fecreted all
the matter which flows from the urethra in 2 go-
norrheea, whether venereal or not. In the venereal |
infetion, the urethra and the glaﬁds 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
-conftrits the urethra, and makes that difeafe
which is vulgarly call'd a caruncle. The inner
texture of the penis is fpongy, like the inner tex-
ture of the {pleen, or the ends of the great bones.
It is ufually diftinguifhed into corpus cavernofum
penis, glandis, ‘and urethre. ‘The firft of thefe
makes part of the glands, and is divided its whole
length
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I'length by a feptum ; the other two are compofed

of fmaller cells, and are but one body. On the

wupper fide of the penis are two arteries, and one

'vein called vena ipfius penis. The arteries are de- °

irived from the beginnings of the umbilical arteries,

'‘which parts never dry up, and the vein runs back

ito the iliac veins, The vena ipfius penis, being

iobftructed, the blood that comes by the arteries,
iftends the cells of the whole penis, and makes
it erect; but to prevent mifchief from this mecha-
imifm, there are fmall collateral veins on the {ur-
iface of the penis, that carry back fome blood all
ithe time the penis is erect ; but by what power the
wena ipfius penis is obftructed to erect the penis,
II cannot conceive, unlefs fmall mufcular fibres
conftri@ it. Some think the mufculi ereftores
gpenis. do it, by thrufting the penis againft the os
pubis ; but they feem not feated conveniently for
ffuch an office; befides, if a preflure from the
lower fide of the penis is fufficient, an artificial
preflure, which may be much greater, fhould,

II think, produce the fame effelt,

- In the feed of men, and of other male animals,
EWENHOECK, by the help of microfcopes, dif-
vered an infinite number of animals like tad-

ooles, which he and others fuppofe to be men in
iniature, and that one of thefe being entered in-

:0 an egg in one of the ovaria (See the next chap-
r) conception is performed. But though fcarce

ny one, that has made due enquiry, has ever
AT 2% doubted
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doubted of the exiftence of thefe animals, yet
there are many who object againft this hypothefis ;
and though I am inclined to think it true, yet I
will endeavour impartially to lay down the prin-
cipal objetions and anfwers, that the reader may
judge for himfelf, The firft and ftrongeft objec~
tion, 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 2 mule, which is begot
by an afs upon a mare ; when, according to that
hypothefis, they expect the animal produced from
mixed generation fhould be entirely of the fame
fpecies with the male animal; as the feeds of |
plants, whatever earth they grow in, always pro~ |
duce plants of the fame kind. Neverthelefs if we |
confider what influence womens fears or longings |
frequently have upon their children in utero, and
how great a change caftration makes in the fhape
of any animal, we cannot then wonder if the
mother’s blood, to which the animal owes its nou~
rithment and increafe, from the time of impreg=
nation to the time of its birth, fhould be thought
a fufficient caufe of refemblance between thefe
animals and their mothers, Another objection is,
that nature fhould 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

3 o, e
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the greateft part of their feeds are the food of ani-
mals, {0 the greateft part of the anmimalcule may
as well live a time to enjoy their own exiftence,
as any other animal of as low an order. The laft
objecion 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 tadpole 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 undergone this change
in utero, it is highly probable, that we fhould
not fo much as have fufpected thefe analogous
changes. But how the animalcule themfelves are
produced, is a difficult queftion, unlefs by equi-
" vocal generation, fecing none of them appear to
be in a flate of encreafe, 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
inatural bignefs, and the tubuli urinarii, each as
llarge as the pelvis,

IN a man that had never been cut for the ftone,
II found the ureters dilated in fome places to four
iinches circumference, and in others but little di-
llated, and a ftone that I found in the bladder was
llefs than a nutmeg, which muft have fallen in
ifeveral pieces, or both ureters could not have been
idilated, From this, and other like obfervations,

Ll e Fhmg I think
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I think it appears that the great fize to which
~ the wureters are ufually extended, in people who
are troubled with the ftone, is owing to {mall
{ftones which flick at the entrance into the bladder,
until the obftructed urine which dilates the ureters,
can force them into the bladder.

I uAvE in feveral fubjects found one kidey al-
moft confumed, and once a man with but one
kidney, and I have feen lymphaticks in a difeafed
tefticle, aslarge as a crow-quill,

CHAPTER 1L
Of the gemital parts of women,

HE 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 fec how the labia ftand more in need of
{fuch adefence, than the nympha themfelves.-
CriToR1s is a {mall fpongy body bearing
fome analogy to the penis in men, but-has no’
urethra, It begins with two crura from the offa.
‘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 a {mall doubling of fkin, called pra-
putium ; and the end which is thus covered 1s
called glans. This is faid to be the chief feat of
pleafure in coition, in women, as the glans is in
men,

A vrrrie lower than this; juft within the va-
gina, is the exit of the meatus urinarius.

Vaaina is feated between the bladder of
urine and the inteftinum re¢tum. The texture
of it is membranous, and its orifice is contracted
with a {phincter (vid. mufc. fphinéter vagine) but
‘the farther part is capacious enough to contain the
‘penis without dilating. Near the beginning of
'the vagma 1mmedlately behind the orifice of the
'fmeq.tus urinarius, is conftantly found in children,
:a valve called hymen, which, looking towards the
wrifice of the vagina, clofes it; but as children
jgrow up, and the {fphin@er vaginz grows ftrong
tenough to contradt and clofe the orifice of the
wagina, this valve becoming ufelefs, ceafes to en-
«creafe, and is then known by the name of caruncu-
llz myrtiformes. There have been a few inftances
in which the edges of this growing together, it
ontinued unperforate, until it has been neceffary
o 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-
ulation ; and leaft in thofe who have had many
hildren,  Under thefe ruge are {mall glinds,

S whofe
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whole excretory ducts are called lacunz: Thefe
glands feparate 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.

UTEeRUs is feated at the end of the vagina;
.it is about one inch 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 mufcles of the abdomen, in the fame 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
lizamenta lata, which are nothing but a part of
the peritoneum. 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 fpermatic veflels; they contain fmall pel-
lucid eggs, from which they have their name.
There are two arteries and two veins, which pafsx
‘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 fuddenly,
in proportion as, they are fthorter., Thefe arteries
and veins detach branches into the uterus and fal-
lopian tubes, and not only make communicationt

betwix
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betwixt the artery and vein on one fide and thofe
of the other, but alfo with the proper veflcls of the
titerus, which are detached from the internal iliac
arteries and veins, From thefe veflels 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 veflels of the
uterus, for the veflels 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 neceffity of ; but
on the contrary, I believe that mens not having
fuch evacuations, is the true reafon why their bo=
dies grow larger and ftronger than womens : 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 ; 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 connelted to
the uterus, and the fide to the ovarium by a
membrane, the other end is loofe, and being jagged
15 called morfus diaboli. Among thefe jaggs is 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 {maller, pafles -
to 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 {ced 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 muft be fome other
paflage from the uterus to the ovaria : But when
we confider the cafe of conceptions found in thefe
tubes, and the exa 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 {uddenly, it appears

Calr A L S RPN £

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 a woman both the
fallopian tubes unperforated, which, vpon the fore-
going hypothefis, muft have caufed barrennefs,

and feed lodged in thefe tubes may have the fame
effe ; which I take to be often the cafe of com-

mon whores, and women that ufe coition too
frequently ; and perhaps the fat in the membrane
that conne@s the ovaria to the tubes, may in very

fat women {o keep thefe tubes from the ovaria

as
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- as 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, 1s 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 beliecve, for want of being impregnated,
but from their menfes ceafing, and thofe veflels
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 perfection 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 fpecies, have been care-
ful to hinder men as well as women from propa-
gating in a declining age,

S 3 CHAPTER
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S HAPTER (I,
Of the fawtus 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 isa proper me-
dium for {o tender a being as the fetus to reft in,
and partly fecures it from external injuries, as the
aqueous humour does the cryflalline 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 feetas, if not for nou-
rithment, at lealt to keep thefe parts in ufe, and
to flow through the laleils 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 na other way of receiving nourithment,
and that the feces 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 latteals,
Yet I own it takes off very much from the proba-
bili;y of the opinion of the feetus’s imbibing thig
' liquor,
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liquor, that, if I am 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
paflage was fent me by Mr. Monro. ¢« This li-
‘¢ quor contributes nothing to the nourithment of
¢« the feetus, for thefe reafons; firft, becaufe, as
¢“ you have well obferved, vaft numbers of in-
“ ftances might be produced, where no paffage
“ was to be found for it: I fhall give you one I
‘“ faw myfelf in the Hotel de Dicu at Paris in
¢ 1718'

¢« Mary Guerlin brought forth two children,
¢t one a complete girl, the other had neither head,
 neck, arms, heart, lungs, ftomach, fmall guts,
¢ liver, fpleen, nor pancreas, yet the great guts,
¢ the organs af urine and generation of a female,
““and lower extremities were perfe, and of a
¢ patural growth ; the umbilical vein, after enter-
¢ ing the abdomen, {plitinto a great many branch-
¢ es, which were diftributed to the feveral parts
¢ in its abdomen, Though it is true that foon
«  after 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 1s
¢ {tll gelatinous, thick, and without acrimony,
¢ while the other becomes thinner and more acrid ;
| S 4 ¢« whereus,
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“ whereas, had the feetus conftantly fwallowed
« this liquor, the cafe would have been quite op-
¢ polite ; 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 feetus, except the in-
¢ juries which the external parts recéived, 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 MALP1GHIUS'S deline-
< ations of the pullus in ovo, it appears to me evi-
¢ dent that the afitellus ferves the fame purpofe as
¢ the placenta does in viviparous animals, to con-
¢« vey the albumen attenuated by incubation into
« the blood-veflels of the chick, and that none of
< the albumen does pafs through the faccus colli-
§ quamenti.” .

BesipEs thefe coats, in a cow and many other
animals, we find a membrane called alantois; it
1s 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 in-
to the liquor of the amnion, of which the feetus,
I am inclined to think, is frequemly drinking.

WHETHER an alantois is to be found with a hu-
man feetus or no, anatomiils are not agreed, and
I cannot give my opinion, haying never had 2

| ' - f{ufficient
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fufficient opportunity to enquire. But furely 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 feen a child that had no external genital parts, .
and made water through the navel. At Henly
upon Thames, there is now living a bargeman’s
child about ten years old, of which I had the like
account; but upen examination I found the un-
perforated glans with its frenum immediately be-
low the place of the navel, and the urine iflued
out by drops between this and the belly, in the
place which I fuppofe was the navel, but it wag
{b 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 diftinct ; but
the cotyledons, which are analogous to the placenta
of the human feetus, were pretty much in com-
mon to the umbilical blood-vefiels of both.

Tue placenta, or womb-liver, is a2 mafs of
blood veffels 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 veflels 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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mother ; for the fides of little veflels foon collapfe
and clofe, and they are more eafily flopped, being.
comprefied by the uterus itfelf as it (hrinks, which
it begins to do from the time of the birth; but
when the placenta is {eparated before the delivery,
whether untimely or not, thefe veffels 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
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 ta,
the veins in the placenta, and the veins in the
uterus to the arteries of the placenta: By thele
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, un-
lefs it is that the feetus not breathing for itfelf, it
1s neceflary that as much blood of the mother
{hould 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 nutritious
juices the feetus receives, require a great deal of
blood to convey them, they being but a {mall
part of the blood. And though the blood pafles -
fo plentifully between the mother and the fcetus,
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 vefiels, but that
the faetus is nourifhed from the placenta in a vege-
table manner ; but, Iown, 1 am not of this opi-
nion. The navel ftring or umbilical blood-veficls,
between the placenta and the navel, are about two
foot 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 cammon coat together with a veffel
call’d urachus, which arifes from the top of the
bladder of urine, and ends in the membrana allan-
tois ; the umbilical vein goes from the navel di-
rectly 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 af 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 pafling
through the ductus venofus, asis generally believed,
but a great part of it mto branches of the porta,
in the liver, otherwife there need be no commu-
‘pication between the umbilical vein and the por-
'ta. When the umbilical vein is ftopped, 1t becomes
i@ ligament, and the dutus vepofus {oon fhrinks

4 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, bas
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 which flows from the mother to the fcetus
by the umbilical vein, is returned, all but a {mall
quantity, which is referved for nutrition by the
two umbilical arteries, which arife from the inter-
nal iliac arteries, and pafling by the outfides of
the bladder go direcily to the navel and placenta;
thefe with the urachus being fhrunk up after the
birth, lofe much- of their appearance, efpecially
near the navel, where they are fometimes not to
be diftinguifhed.

ParT of the blood before the birth, and not
the whole quantity, as is generally thought, which
is 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
dire@ly into the aorta by the ductus arteriofus,

which lies between the pulmonary artery, and the
- aorta, which after the birth is called du&us ar-
teriofus in ligamentum verfus. The better to ex-
plain this contrivance, I will call the quantity of

blood



FOETUS IN UTERO. 285

blood ﬂuwmg thrﬁugh 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 branch-
es; 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 fame 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 afcending 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 afeending cava convey-
ing more blood than the defcending cava, the ex-
cels in the left ventricle would be yet greater. If
the proportions which I have taken for the eafier
computing, were perfectly right, as I am fure
they
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they are nearly, then the quantity flowing into thé
left ventricle, would be to that flowing into the
right at the fame time as five to two, if all the
afcending 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 ven=
tricle, and about half the bleod 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 the aorta, 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 fufficient -
for the circulation through the feetus, and a new
occafion immediately arifes for that additional
power, which before was neceffarily employed in
throwing blood into the aorta ; for the whole mafs
of blood now being to be circulated through 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 paffage into
the aorta. It is fuppofed that the inflation of the
lungs at the birth, prefently alters the pofition of

the dutus arteriofus, {0 as to obftruét it ; which

account
-
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-account is indeed mechanical, but, I think, not
true, becaufe I can neither difcern that the pofition
of this veffel is altered, nor its furface comprefied 3
But I rather think that immediately upon the
birth, - there being no blood carried off from the
feetus to the mother, and the left ventricle being
fufficient to fill the aorta and its branches with
blood, as I have thewn 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 pafiage is
now made eafy, as I imagine, by their being in-
flated ; and the du€tus arteriofus, having the blood
no longer forced into it, fhrinks, and in time al-
moft difappears, This du& being ftopped, the
valve of the foramen ovale foon flops that paflage,
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 ftrongeft, the valve
muft be prefled more on that fide than the other
by the blood in the time of the f{yftole of the au-
ricle ; and it is as evident that in the diaftole of
the auricle, there muft be more preffure to open
that than the right, it being a ftronger mufcle,
or elfe there could have been no reafon for
having the left auricle fironger than the right, in
proportion to their ventricles. Sometimes this
valve does not quite cover the foramen, in which
cafe a {mall quantity of blood may poffibly flow
from the left auricle to the right, and fo circulate

twice
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twice through-the lungs to once through the body,
but none could flow from the right to the left and
efcape the lungs, which might bf: of bad confe-
quence. Some have .imagined, that men who
have this paffage open, cannot be drowned : But
though this paflage is fometimes found open, no
man has been yet feen, that we have ever heard
of, that could not be drowned. I have feen the
foramen open in a man that was hanged, to whom
one might juftly expect 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 diffeted a porpus,
which is of this kind, and found this foramen
clofed; but the great veins were vaftly large in
proportion to the bulk of the animal ; whence I
conjeCtured, their blood was accumulated in their
veins, while they kept under water, and by thag
means the lungs efcaped being opprefied 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-
feCtion of an otter, whofg foramen ovale was alfo
clofed, I found the veins nothing differing from
thole of other animals. In a water tortoife which

1 had an opportunity. of examining, with that
moft



FOETUS IN UTERO. 299

moft dextrous and indefatigable anatomift Dr.
Doucrass, I found the two ventricles of the
heart but half divided by a feptum, and in the
beginning of the pulmonary artery feveral ftrong
mufeular rings, a little diftance from each other,
each of which by contraing, 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 {o ob-
ftracted muft neceflarily be thrown into the aorta,
the two ventricles being in a2 manner one common
cavity ; and when they are out of the water, this
communication of ventricles will fuffer but little
confufion of the blood which flows into the ven-
tricles, becaufe each ventricle receiving and dif-
- charging the fame quantity of blood, at the fame
time, they will balance each other, and thereby
fuch a. mixture will be very much prevented.
Mr. Mongro obferves, that the water tortoife has
very large lungs, confifting of larger veficles than
land animals, and that they receive a greater quan-
tity of air to furnifh that je ne {¢ai quoi fo necef=
fary for the life of animals: The fame thing I
have obferved in frogs,

As to the reafon of womens bringing forth at
the ufual time ; it has been faid, that at that time,
the head of the child begins to be fpecifically hea-
-vier than the reft of the body, and therefore muft
fall loweft in the fluid it lies in, which being an
uneafy pofture, makes the child firuggle, and

T bring
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bring on the labour. But it is not true, that the
head then alters its {pecific 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.

CHEAPITER IV
Of the eye.

HE figure, fituation, and ufe of the eyess

together with the eye-brows, eye-lathes,
and eye-lids, being well known, I need only de-
fcribe what is ufually fhewn by difle@ting. 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 feated the
Iﬁcrzm‘al gland, Its ufe is to furnifh 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 paflage ;
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&ta lacrymalia, which are little holes, one
in each eye-lid, near this corner, to carry off mto
the ductus ad nafum, any fuperﬂuous tears.

THE firft membrane of the eye is called con-
Jun@&iva; 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 eyelids, it effeCtually hin-
ders any extraneous bodies from getting behind the
eye, into the orbit, and fmooths the parts it
covers, which makes the fri¢tion lefs between the
eye and the eye-lids. 'This coat is very full of
blood-vefiels, as appears upon any inflammation.

Tunica ScLeroTis, and CornEA, make
together 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, 1s called cornea, and the reft {clerotis. 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
feated under the tunica cornea, it gives fuch an
appearance 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

I ~ the
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the. iris lic the proceflus ciliares, like radial lines
from a leffer circle toa greater, “When thefe pro-
cefles contralt, they dilate the pupil to fuffer more
rays of light to enter into the eye; and the con~
trary is done by the circular fibres of the iris,
which a¢t as a fphinéter mufcle : But thefe changes
are not made with great quicknefs, as appears
from the eyes being opprefled with a firong light
for fome time, after we come out of a dark place,
and from the contrary effect 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 ineffeCtual, which pafs through the
pupil, it dilates as in dark places to admit more
licht ; therefore a dilated pupil is a certain fign of
a bad eye, and this may be difcerned ufually {ooner
than the patient difcerns any defect 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 fpace upon the earth ; while
animals of the cat kind, who climb 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 re-
tina, which if it were of a brighter colour,
would refle many of the rays upon the retina,
and make a fecond image upon the firft fomewhat
lefs, and lefs diftin&, 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 refleCts 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 fee with lefs light, and makes grafs
an objet that they can: difcern with greateft
ftrength : But thefe advantages in brutes neceffa-
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 to an unripe grape. But in mens eyes
only a white circle round the back fide of the cho-
roides near the cornea, is called uvea.
IMmMEDIATELY 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 3 {enfation
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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
ineffectual for vifion that fall upon the entrance of
the optic nerves, it is fit they fhould fo enter, as
that the fame objet, or part of any object, fhould
not be unperceived in both eyes, as would have
been the cafe, had they been otherwile inferted ;
which appears from a common experiment of part
of an obje&t being loft to one eye, when we are
looking towards it with the other fhut, I know
a gentleman who having loft one eye by the fmall-
pox, and going through a hedge, a thorn unfeen
(probably from this caufe) ftruck the other and
put it out. The two optick nerves, foon after they
arlfe 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€t, 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 fol-
lowed with exceffive pain in the right fide of the
head only ; and a lofs of the fenfe of fecling and

g motion



DT ST HETETE 295

motion in both the right limbs; the fenfe of feel-
ing he recovered by degrees in about a month, and
{oon 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 perfect. In fith
thefe nerves arife diftinét from the oppofite fides
of the brain, and crofs without uniting; but as
thefe animals have their eyes {o placed, as not to
{ee the fame object with both eyes at once, where-
as animals, whofe optic nerves fcem to unite, do

~ fee the fame object with both eyes at once, one
would fufpect that in one they were joined to
make the object not appear double, and in the
other diftinc, to make their two eyes (as they are
to view different objeCts at the fame time) inde-
pendent on each other: And yet from the follow-
ing cafes, the feeing objelts fingle feems 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 objetts 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-
T 4 rected)
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rected) in two different places, it gives the idea of
two; and when two bodics 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
objet appear double, but by degrees the moft fa-
miliar ones became fingle, and in time, all objects
became {o, without any amendment of the' diftor-
tion,

THE infide of the eye is filled with three hu-
mours, called aqueous, cryftalline, and witreous.
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 mechanifm, or,
- in the place of it, a greater convexity in the cry-
{ftalline humour in the former cafe, and alefs con-
vexity in the latter, I do not imagine, according
to the laws of optics, how we could fo diftinétly fee

objeCts at difterent diftances. .However it is In
~Jand animals, I think, we may plainly fee, that
fifh move their cryflalliné 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 cryftalling hu-

mour
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mour than from air. Some have faid, that am-
phibious animals have a membrane like the mem~
brana nititans of birds, which ferves them as a
lens in the water.” I have examined the eye of a
crocodile, which Sir HANS SLoan keeps 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
{hape is a deprefled {pheroid, it is diftinctly con=
tained in a very fine membrane called aranea.
The ufe of this humour is to refract the rays of
light which pafs through it, {o that each pencil of
rays from the fame point of any object, may be
united upon the retina, as in a caméra obfcura,
to make the itronger impreffion ; 'and though by
this union of the rays, a pi¢ture 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 bad the colour of the retina been black,
and confequently unfit to receive fuch a picture;
would not the impulfe of light upon'it have been
fufficient for vifion ? or’ would fuch a pi&ure, if
it could have been made without any impulfe,
have ever conveyed any fenfation to’ the brain?
Then 1if 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 expect to find the true caufe from confi-
dering the directions in which the rays firike 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
obje& 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 objet. Though I have confidered this hu-.
mour only as a refraCtor of light, yet the firft and
greateft refraction is undoubtedly made in the cor-
nea; but it being concavo-convex, like glaffes 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 catara@, the aqueous poficfles its
place and becomes a lens ; 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 obje@ is held
very ncar to the eye, which fault is remediable
by a concave glafs ; as the contrary fault, common
to old perfons,, 1s by a convex glafs, If the eye
- had
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had been formed for a nearer view, the obje&
would often obftru¢t 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 perfe&t
fphere, which is neceflary for them, becaufe light
being lefs refradted from water through the cry-
{ftalline humour than from air, that defet 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 fpread
over it ; it ferves as a medium to keep the cry-

fralline humour and the retina at a due diftance.
THE 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 {o much magnified; in lefler
animals a {fmall fpace is difcerned, fuch as is their
{phere of action, but that greatly magnified, not
really fo in either cafe, but comparatively, for
vifion fhews not the real magnitude of objecls,
but their proportions one to another. Fifth 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,
&c. 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 in

. 1t 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 oft bis fight fo early,
that be bad no remembrance of ever baving [een,
and was couch’d 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
cataralls, yet they are never fo blind from that
caufe but that they can difcern day from night,
and for the moft part, in a ftrong light, diftinguifh
black, white, and {carlet; but théy 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 dilcern in no other manner, than a found
eye can through a glafs of broken jelly, where a
ereat variety of {urfaces fo differently refract the
light, that the f{everal diftinét pencils of rays can-
not be colletted by the eye into their proper foci;
wherefore the thape of an obje@ 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 gentleman, who
though he knew thefe colours afunder in a good
light, yet when he faw them after he was
couch’d, the faint ideas he had of them before, "
were not {ufficient 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.
w» Now f{carlet he thought the moift 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 little time he
was reconciled to it; but {fome months after, fee-
ing by accident a negro woman, he was fitruck
with great horror at the fight.

WHEN he firft faw, he was {o far from mak-
mg any judgment about diftances, that he thought
all objets whatever touch’d his eyes (as he ex-
. prefs’d 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 objet
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 objecls to learn at cnce, he for-
got many of them ; and (as he faid) at firft he
learn’d to kpow, and again forgot a thoufand

things
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‘things ina 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 athamed 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 {hall 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 things
to be moft agreeable to -his fight, that were fo to
his tafte. We thought he foon knew what
pictures reprefented, which were fhew’d to him,
but we found afterwards we were miftaken ; for
about two months after he was couch’d, he dif-
covered at once they reprefented {olid bodies, when
to that time he confidered them only as party co-
lour’d planes, or furfaces diverfified with variety
of paint; but even then he was no lefs furprized,
expecing the pictures would feel like the things
they reprefented, and was amaz’d when he found
thofe parts, which by their light and fhadow ap-
pear’d now round and uneven, felt only flat like
the reft, and aflk’d which was the lying fenfe,
feeling, or fecing.

BeinG fhewn his father’s picture in a locket at
his mother’s watch, and told what it was, he ac-
knowledged a likenefs, but was vaftly furprized ;
afking, how it could be, that a large face could

I be
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be exprefs’d in fo little room, faying, it fhould
have feemed as impoffible to him, as to put a
bufhel of any thing into a pint.

AT firft, he could bear but very little "ﬁght,‘.
and the things he faw, he thought extremely large;
but upc}n 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 f{aid, he knew to be but part of the
houfe, yet he could not conceive that the whole
houfe could look bigger. Before he was couch’d,
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 afier 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 {o 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 griev'd, that he could not forbear crying at his

difappointment, A year after firft fecing, being
' carried
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carried upon Epfom Downs, and obferving a large
profpect, he was exceedingly delighted with  it,
and call'd it a new kind of feeing. And now be-
ing lately couch’d of his other eye, he fays, that
objects at firft appear’d large to this eye, but not
{o large as they did at firft to the other; and looks=
ing upon the fame obje¢t with both eyes, he
thought it look’d about twice as large as with the
firft couch’d eye only, but not double, that we
‘can any ways dilcover.

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

CHAPTER V.
Of the ear.

HE figure and fituation of the outer ear

needs no defeription : Its inner fubftance is
cartilagé, which preﬂ*—:rves its form without being
Jiable to break : Its ufe is to collect founds, anddi-
rect them into the meatus auditorius, whlch is the
paffage that leads to the dram ; 3 this paflage is lined
with a glandular membrane, “In which alfo is fome
hair; the cerumen which is feparated by. thefe
glands, being fpread all over this membrane, and its

hairs, ferve to defend the membrane from the
outer
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outer an', and to entanglc any infect that might-
otherwife get into the ear. Sometimes this wax be-
ing feparated in too great quantity, it fills up the
paffage and caufes deafnefs; and thofe great dif-
charges of matter from the meatus auditorius,
which are commonly called impofthumes in the ear,
1 think, can be nothing elfe than ulcerations, or
great fecretions from thefe glands. At the farther
end of the meatus auditorius lies the membrana tym-
pani, which is extended upon a bony ridge almoft
circular: Its fituation in men and brutes is nearly
horizontal, inclined towards the meatus auditerius, -
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, {o 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. This
membrane does not entirely clofe the paffage, but
has on one fide a {mall aperture covered with a
valve. I found it once half open in a2 man that I
diffected, who had not been deaf; and I have feen
a man {fmoak a whole pipe of tobacco out through
his ears, which muft go from the mouth through
the euftachian 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, end it did not deftroy his hearing, but for

| U foine
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fome time he received ftrong founds with great
horror. Mr. ST. ANDRE has aflured me that a
patient of his had the tympanum deftroyed by an
ulcer, and the auditory bones caft out, without de-
ftroying his hearing. From thefe and other like
cafes, may be concluded that the membrana tym-
pani, though ufeful in hearing, is not the feat of
that fenfe, and if any difeafe in that membrane
fhould obftruét the paffage of founds to the inter-
nal parts of the ear, which are the feat of that
{enfe, an artificial paflage through that membrane
might recover hearing, as the removing the cryftal-
line humour, when that obftructs the light, reco-
vers fight. Some years fince a malefactor was par-
doned on condition that he fuffered this experiment,
but he falling ill of a fever the operation was de-
ferred, during which time there was fo great a
public clamor raifed againtt 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 affeCting them too much, there being no pro-
vifion to fhut the ears, as there is for the eyes. A
sentleman well known in this city, having had
four children born deaf, was advifed to lay blifters
npon the heads of the next children he might have,
swhich 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 mucus upon the drum might be the caufe of

3 ~ deafnefs
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deafnefs in the four children, and that the difcharge
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 arifes from the-cartilaginous part of the eu-
ftachian tube, and paffing from thence in a propes
groove, it is refleted 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 pafiing
through the fame hole with the corda tympani,
which is a branch of the fifth pair of nerves, it is
inferted into a long procefs of the malleus: This
is not fo obvioufly an extenfor as to be known
to be fo without an experiment. The mufcle
s which



308 G T BE & AR

which relaxes this membrane is called externug
tympani ; it arifes from the upper part of the au-
ditory paflage under the membrane which lines
- that paffage, and is inferted into the upper procefs
of the malleus. The relaxation of the tympanum
1s made by this mufcle, without our knowledge,
when founds are too ftrong ; and as the pupil of
the eye is contracted when we have too much
light, and dilated where there is too little, from
what caufe foever, fo when founds are too low,
or the {enfe of hearing imperfed, 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 cords of any mufical inftrument. From the
cavity behind the tympanum, which is called the
barrel of the ear, goes the euftachian tube, or
wer ad palatum ; it ends cartilaginous behind the
palate. This paflage feems to be exaltly of the
fame ufe 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 (hould be fe-.
parated in the barrel of the ear, to give it a
paflage out, This paffage being obftructed, as it is
fometimes, by a large polypus behind the uvula,
it canfes great difficulty of hearing, and fometimes,
when the meatus auditorius is obftru€ted, a man
| S 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 {hall 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 cord
that will vibrate well, and holding the other end,
ftrike it, and the found that he hears will be
through this paflage. To the ftapes there is one
muicle called mufculus ftapedis; it lies in a 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 altogether the
labyrinth, in which are fpread 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
& rotunda, are clofed with a fine membrane like the
membrane called the drum, and the larger being
occafionally covered and uncovered by the ftapes,
founds are thereby made to influence more or lefs, as
beft ferves for hearing ; and this advantage being
added to that of a lax or tenfe tympanum, the effect of

L founds
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founds may be greatly encreafed or leflened upon
the auditory nerves, expanded in the labyrinth,
In the ftrongeft founds, the tympanum may be lax,
and the feneftra ovalis covered, and for the lowett,
the tympanum tenfe and the feneftra uncovered,
If {founds propagated in tHe air were heard lefs,
we might often be in danger before we were ap-
prized of 1t; and if the organs of hearing were
much more perfe, unlefs our underflandings were
{o too, we fhould commonly hear more' things at
ence than we could attend to. |

CHAPTER VI
Of the fenfes of fmelling, tafting, and feeling.

B YHE fenfe of {melling 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 paffage through the nofe not difficult ; hence
fewer effluvia will firike the nerves, ‘than in ani-
mals of more exquifite fmell, whofe nofes being
full of lamellee, and the paffage for the air narrow
and crooked, few of the effluvia efcape one place
or angther ; befides, their olfatory nerves may be
more fenfible.  Fifh, though they have no nofes,
yet in their mouths they may tafte effluvia in the

water, as furely thofe fith do, who feek their prey
g 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-
rily lefs curious in them, than in land animals;
In baiting eel-bafkets, if the bait has lain long in
water, it is feldom followed ; but upon {carifying
it afreth, which will make it emit new effluvia,
it ferves as a frefh 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 I had not done
it already in the chapter of the nerves,
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TA B. XXXIIIL

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

1 A clitoris, when ere@ed, almoft as large asa
penis,

2 'The glans of the clitoris,

3 Labia, or a divided ferotum; in which were
perfect tefticles wuh all the veflels.

4 Nymphz.

5 The entrance into the vagina, where were Ca-
runcule myrtnﬁ:urmes

6 Furca virginis.

The lower figure reprefents another her-
maphrodite, whofe thape was rather fe-
male than male, but too young to have
female breafts, or a beard, like a male,
upon the face.

- The glans clitoridis.

8 Nymphez,

¢ Labia with teflicles in" them, divaricated to
fhew the parts between, but in their natu-

-ral fituation very like the other, as the

other when divaricated refembled this,

10 Tl;c entrance into the vagina,
11 Furca virginis,

TAB. XXXIV.
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T A B. XXXIV,

3 The right ventricle of a feetus diftended w:th-
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 fhort,

§ The arteries of the left lobe of the lungs,

6 The vena cava defcendens,

2 Aorta afcendens.

8 Arteria pulmonalis,

9 Du&us arteriofus.

10 The under fide of a heart of a younger feetus,
11 The right auricle cut open,

12 The cava defcendens cut epen,

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 Ducus venofus.

19 Branches of the cava #a the liver,

- 20 Vena cava,
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TAB. XXXVL |

1 A knife pa{’s d through the tunica fclemt:s un-
- der the cornea before the iris, in order to cut
an artificial pupil where the natural one is
clos’d. This operation I have perform’d feve-
ral times with good fuccefs ; indeed it cannot
fail when the operation is well done, and
the eye no otherwife difeas’d, which is more
than can be faid for couching a cataract. In
this operation great care muft be taken to
hold open the eyelids without prefling upon
the eye, for if the aqueous humour is {queez’d
out before the incifion is made in the iris,
the eye grows flaccid, and renders the ope-
ration difficult,

2 A crooked needle pafs’d through a proptofis

- of the cornea; the black line in the cornea

inclofes the piece to be cut out with a knife.

‘The operation being thus done, the cryftalline

humour immediately falls out ; and in a few

days the lips of the wound unite. This ope-
ration is very ufeful, and attended with but
little pain. I have done the fame thing
when the whole eye has been fo enlarg’d that
the eyelids could not be clofed, which has
funk the eye in the head ; but this Gperatiﬂn

was attended with fuch violent pain that I

f:annat much recommend it.

3 Shcws
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3 Shews how an opake fcar upon the cornea,
by obftructing part of each pencil of rays,
makes a dimnefs of fight without a total

lofs.
4 Shews how a cataract or obftruction of the

cryftalline humour, will obftru¢t the light
which is before it. And how fome fide
light rhay pafs to the retina through the aque-
ous humour, but not being brought into a
focus gives only a fenfe of light without vi-
fion,

T A B. XXXVIL
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i 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-
tur'd fkull,

4 The upper fide of a bone from the fame fkull,
where the operation of the trepan had been
thrice made. This girl was brought into
the hofpital a week after the accident, I im-
mediately open’d the fcalp, and let out about
two ounces of grumous blood, and laid the
{cull bare about fecur inches one way, and
three the other, and tied the blood-veffels,
that I might make the operation without
much difficulty foon after. The fralture
extended acrofs the os bregmatis from the
fagittal future to the temporal bone; that
part next the os frontis was deprefs’d equal
to its 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 fleddily
through both, and have more room for the
extravafated blood to difcharge from under
the {fkull, which had difcharged before in
great quantity through the frature. But

' never-



| (320)

neverthelefs ten days after the former opera-
tion I was obliged to make another perfora-
- tion to difcharge the matter more freely; 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 decreas’d very lit-
tle in quantity, but grew lefs and lefs offenfive.
September the thirteenth, the leaft of the
bones was taken out ; and on September 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 fromithem ;
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 dreflings: She was
foon after cur’d, and has remain’d well many
years,.”

TA B, XXXVIIL
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T A B, XXXVIIL.

_Tue figure of SamueL Woop a miller, whofe
arm, with the fcapula was torn off from his
body, by a rope winding round it, the other
end being faften’d to the coggs of a mill.
This happen'd in the year 1737. The vel-
{els being thus firetch’d bled very little, the

- arteries and nerves were drawn out of the
arm; the furgeon who was firft call'd
plac’d them within the wound, and dreffed it
{uperficially. The next day he was put un-
der Mr. FErNE’s care, at St, Thomas’s hof-
pital, but he did not remove the dreflings
for fome days: The patient had no fevere
fymptoms, and the wound was cur’d by
fuperficial dreflings only, the natural {kin be-
ing left almoft {ufficient to cover it; which
{hould 1n all cafes be done as much as may be:
Above twenty years fince I introduc’d the me-

. thod of amputating, by firft dividing the {kin

- and membrapa adipofa, lower than the place

. where the operation was to be finifh’d, thead-

. - vantages of which are now fufficiently known.

1 The end of the clavicle,

" 2 'The cicatrix.

3 The {ubfcapularis mufcle.

4 The cabit broke in two places.

> TAB, XXXIX.
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T A B. XXXIX.

REPRESENTs the cafe of Joun Hevsmawm,
who, the friday before Eafter, in the year
-1721, by over-ftraining himfelf at work,
had a rupture of the inteftines into the fcro-
tum, which could by no means be reduced.
He was brought into St. Thomas’s hofpital
the monday following, and I would have
performed the operation immediately, but he
refufing to fubmit, it was deferred till tuef-
day morning, when he being willing, I per-
formed the operation, and making a large
wound in the bottom of the abdomen, the
inteftines 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 be-
ing united to the fcrotum and {permatic vef-
fels, I pafied 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 needle, I tied one of the firings 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-vef-
{els, which, I think, could not be done fo

well wﬂh one ligature, becaufe of the large-
nels
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FAB XL

. 'The cafe of MARGARET WHiTE, the wife
of JounWHITE, a penfioner in the ithmong-
~ers alms-houfes at Newington in Surry. In
the fiftieth year of her age, fhe had a rupture
at her navel, which continued till her f{even-
ty third year, when after a fit of the cholic,
it mortified, and fhe being prefently after ta-
ken with a vomiting, it burft. I went to
her and found her in this condition, with
about fix and twenty inches and an half of
the gut hanging out mortified. I took away
what was mortified, and left the end of the
found gut hanging out at the navel, to which
it afterwards adheréd; fhe recovered, and
lived many years after, voiding the ex-
crements through the inteftine at the navel,
and though the ulcer was fo large, after the
mortification feparated, that the breadth of
two guts was fcen ; yet they never at any
time protruded out at the wound, though
fhe was taken out of her bed, and fat up

every day.

1 The gut.
2 The cicatrix of the wound.

CHAP-
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CHAPTER: VL
A fhort biftorical account of cutting for the flone.

HE moft ancient way of cutting for the

ftone is that defcribed by Cersus, which
was indeed cutting upon the gripe, but in a very
different manner from that operation in later ages,
for he directs a lunated incifion with the horns
towards the coccyges, which was plainly that the
gut might be prefled downwards to avoid wound-
ing it, 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, MArR1ANUs publithed the
method of cutting by the greater apparatus, now
commonly call’d the old way, but he owns it was
invented by his Mafter JouanNEs DE Romanis.

In the year 1697, FRERE JacqQuEes came to
Paris, full of reputation for the fuccefs of his new
operation for the flone ; he foon obtain’d leave to
cut in the hofpitals, where great numbers of his

A 3 paticnts
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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 Dion1s 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
charaGer 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
pretend to tell us exaltly, 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 call’d
the inventor of any operation for the ftone that can
ever be performed in thefe parts. It is afo own’d
that he fometimes had great f{uccefs, which was
enough to put others of that nation upon trying of
it in a more judicious manner ; but if there were
fuch, failing of fuccefs, they have conceal’d their
experiments,

Mr. Rav of Amfterdam, who faw F. JAcQUEs
operate, profefs’d to do his operation with the ne-
ceflary improvement of a grooved ftaff, which if
Jacques ever ufed, he furely learned that of
R avu. He fucceeded wonderfully, and if he, who
was an excellent anatomift, may be allow’d to
anderftand his own operation, it was directly into
the bladder, without wounding either the urethra

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, Doltor JamMEes Douc-
LAss, in a paper prefented to the Royal Society,
demonftrated from the anatomy of the parts, that
the high operation for the ftone might be pra&i-
fed ; 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 Rosser. Yet
no one undertook it, till his Brother Mr. Joun
DoucGLass, about three years after, performed it,
and with great applaufe, his two firft patients re-
covering. Soon after a Surgeon 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 the peritone-
um, {o that the guts appeared, this way imme-
diately became as much decryed 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 agan in
‘vogue; after that every lithotomift of both hof-
pitals practifed it; but the peritoneum being
often cut or burft, twice in my practice, though
fome of thefe recovered, and fometimes the
' X4 bladder
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bladder itfelf was burft, from inje@ing 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 in 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 it my opinion, that it is much better
than the old way, to which they all returped, ex-
cept mylelf, 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 fuccefs ; thefe fatal accidents having
pretty well thewn how much water might be in-
jected, and how large the wound might fafely be
made. But hearing of the great {uccefs 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
DovucrLAass had done in the high way, with water,

1 leaving
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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 I could do
very readily, ahd take out a flone of any fize with
more cafe 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 fou,
patients out of ten. The cafe of une 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, I think
all thefe fevere fymptoms could proceed from ne
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. 1 then
tried to cut into the bladder, in the fame manner
that Mr. RaAu was commonly reported to do,
but there had the fame inconvenience from the
urine’s lodging upon the cellular membrance on the
outfide of the inteftinum retum.  Upon thefe

: difap-
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difappointments, I contrived the manner of cut-
.ting, which is now called the lateral way, This
operation 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 foot 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
urine, and eretor penis, and by the fide of the
Jdnteftinum re@um: I then feel for the ftaff,
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 urethrz, and in the pro-
ftate gland, cutting from below upwards, to
avoid wounding the gut; and then paffing the
gorget very carefully in the groove of the flaff
inte the bladder, bear the point of the gorget
hard againft the ftaff, obferving all the while that
they do not feparate, and let the gorget {lip to the
outfide of the bladder; then I pafs the forceps
into the right fide of the bladder, the wound be-
ing on the left-fide of the perinzum; and as they °
pafs, carefully 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 pufh them no further, that
the bladder may not be hurt, I firft. feel for the
ftone with the end of them, which having felt,

I open
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I open the forceps and flide one blade underneath
it, and the other at top ; and if I apprehend the
flone is not in the right place of the forceps, I '
fhift it before I offer to extra&t, and then extract
it very deliberately, that it may not flip {uddenly
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, 1 again cut upon it as
- it is 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 paffing
in of the gorget, the bladder does not contratt
but collapfe into folds, which makes it difficult
to lay hold of the ftone without hurting the blad-
der ; but if.the bladder is contratted, it is fo eafy
to lay hold of it, that I have never been delayed
one moment, unlefs the ftone was very fmall.
Laftly, I tie the blood-veffels by the help of a
crooked needle, and ufe no other drefling than a
little bit of lint befmear’d with blood that it may
not ftick too long in the wound, and all the dref-
fings during the cure are very {light, almoft {uper-
ficial, and without any bandage to retain them ;
becaufe that will be wettéd with- urine, and call
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 het

- 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 neglect 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 flool. 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, beyond
the corpora cavernofa urethre, the operation would
be nearly as fafe in men as women.

WHAT fuccefs I have had in my private prac-
tice I have kept no account of, becaufe.1 had no
intention to publifh it, that not being fufficiently
witnefled. Publickly 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 which died, but I think not
more in proportion than what ufually die of that dif-
temper ; thefe are not reckon’d 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 offer’d; in the third, the operation
being in high requeft, even the moft aged and
moft miferable cafes expected to be fav’d by it ;
befides, at that time, I made the operation

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 feven-
ty, five cut, one died; between feventy and
eighty, two cut, one died. Of thofe who re-
covered the three biggeft ftones were % xi, x4,
and vili, and the greateft 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 afterwards whenever a veffel bled that I could
not find, to dilate the wound with a knife, till [
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 fuccefs 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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— ﬁnal caufes of its different curvatures 23
‘Spleen e —_ — — 167
Sternum e R —_ 27
Stomach — —— — 151
Stones, extrated from the loins —a - 260
Stone, fymptoms of, equivocal s 261
= account of the uperatiun — — 32 5
Sublingual gland 43
Suppreﬁ‘ on of urine, in the kldnt‘}TE a.nd in the blad-
der, different ey s 262
how to be treated — — 1bid.
Sutures, how formed, Ko — 8
——— what —n e — I
——-— particular ones —— . " e 1bid,
Tapping for the dropfy S — 211
Tarfus, bones of  — et _— 36
Tafting, the fenfe of — — 31X
Teeth — —_— e o 20
e i fhed LIED B TR e —_— 21
Tendons, what — — 3
~——— pricked in bleeding = - e 89
Teftes i — ——r 263
T hymus, gland — — 213
Tonfille, glandule — —_ 144
how extirpated =~ — ~— ibid,
Tooth-ach, its feat — —— s
Trepan, not applicable at the frontal finus 13
Tube Follopiane —_— — — g s
Tumors, {mall ones under the fkin giving exquifite -
"~ pain ey — — 136
Vagina e — — 273
Vafa deferentia = = & s - 266
Yein, what ey i _— 2
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