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PREFACE,

With thefe intentions and hopes, I offer this book
to the public; and more particularly to thofe in whofe
education I have a chief concern : not without a de-
gree of fatisfaction at having accomplifhed what I
think cannot fail to be ufeful, and furely not without
an apprehenfion of not having done (in this wide and
difficult fubject) all that may be expedted or withed
for. _

Every book of this kind fhould form a part of fome
_ greater {yftem of education : it thould not only be en-

tire in its own plan, but fhould be asa part of fome
greater whole; without which fupport and connection,
a book of {cience is infulated and loft. This relation and
fubferviency of his own particular tafk to {fome greater
whole, is firft in an author’s mind : he ventures to
look forward to its connection with the general fcience,
and common courfe of education; or he turns it toa
correfpondence and harmony with his own notions of
ftudy ; and if thefe notions are to give the complexion
and characer to any book, it fhould be when it is
defigned for thofe entering upon their ftudies, as yet
uncertain where to begin, or how to proceed.

Hardly any one has been fo fortunate as to purfue
the ftudy of his own [cience under any regular and
perfet plan; and there are very few with whom a
confciouinefs of this does not make a deep and fe-
rious impreflion at fome future period, accompanied
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4 OF THE FORMATION

{felf. He broke the bones of animals, and, examining
them at various points of time, he never failed (lke
other {peculators) to find exactly what he defired to
find. In “every experiment,” he found a great effu-
fion of bload among'the mufcles, and round the bro-
ken bone ; and he as eafily traced this blood through
all the ftages of its progrefs. In the firft day red and
fluid ; by and by coagulated ; then gradually becom-
ing white, then cartilaginous, and at laft (by the ex-
halation of 1ts thlﬂﬂﬂl‘ parts), hzudenmg into pﬁrﬂa&
bone.

It is very fingular, that thofe who abjure theory, and
appeal to experiments, who profefs only to :deli_ve_r
facts, are leaft of all to be-trufted ; for it is theory
which brings them to try experiments, and then the
form and order, and even the refult of fuch experi-
ments, muft bend to meet the theories which they were
defigned to prove : It is by this deception that the au-
thors of two rival doétrines arrive at oppofite conclu-
fions, by facs directly oppofed to each other. Du
Hammel believed, that as the bark formed the wood
of a tree, adding, by a fort of fecretion, fuccellive lay-
ers to its growth, the periofteum formed the bone at
the firft, renewed it when fpoiled, or cut away, and,
when'bmken, aflumed the nature of bone, and repair-
ed the breach. He broke the bones of pigeons, and,
allowing them to heal, he found the periofteum to be
the chief organ for reproducing bone. He found that
the callus had no adhefion to the broken bone, was ea-
{ily feparated from the broken ends which remained
rough and bare ; and, in purﬂling thefe diffections, he

found the permﬁeum fairly glued to ﬂlf: external fur-
fd(‘E
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face of the new bone; or he found rather the callus
or regenerated bone to be but a mere thickening of
the periofteum, its layers being feparated, and its fub-
ftance fwelled. On the firft days he found the peri-
ofteum thickened, inflamed, and eafily divided into
many lamelle, or plates; but while the periofteum
was {uffering thefe changes, the bone was in no degree
changed. On the following days, he found the tu-
mor of the periofteum increafed at the place of the
fracture, and extending further along the bone ; its in-
ternal {urface already cartilaginous, and always tinged
with a little blood, which came to it through the vef-
fels of the marrow. He found the tumor of the peri-
ofteum {pongy, and divifible into regular layers, while
{till the ends of the bone were unchanged, or only a
little roughened by the firft layer of the periofteum be-
ing already converted into eaith, and depofited upon
the furface of the bone: and in the next ftage of its
progrefs, he found the periofteum firmly attached to
the furface of the callous mafs. By wounding, not
breaking the bones, he had a more flattering appear-
ance ftill of a proof; for having pierced them with holes,
he found the holes filled up with a fort of tompion,
. proceeding from the periofteum, which was thickened
all round them. In an early ftage, this plug could, by
drawing the periofteum, be pulled out from its hole:
In a more advanced ftage, it was infeparabiy united to
the bone, fo as to fupply the lofs.

Haller, doubting whether the periofteum, a thin and
delicate membrane, could form fo large a mafs of bone
‘or callus, repeated the proofs, and he again found
_quite the reverfe of all this: That the callus, or the o-

: riginal
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riginal bone, were in no degree dependent on the peri-
ofteum, but were generated from the internal veilels
of the bone itfelf : That the periofteum did indeed ap-
pear as early as the cartilage which is to produce the
bone, feeming to bound the cartilage, and give it form;
but that the periofteurn was at firft but a loofe tiflue of
cellular {ubfance, without the appearance of veflels,
or any mark of blood, adhering chiefly to the heads or
procefles, while it hardly touched the body of the bone.
He alfo found that the bone grew, became vafcular,
had a free circulation of red blood, and that then only
the veffels of the periofteum began to carry red blood,
or to adhere to the bone. We know that the bones
begin to form in fmall nucli, in the very centre of their
cartilage, or in the very centre of the yet fluid cal-
lus, far from the furface, where they might be aflifted
by the periofteum ; and that oilification begins firlt in
the middle of the long bones, where the periofteum
does not adhere, and is formed much later in the heads
and procefles, whofe connection with the periofteum is
very clofe. |

Thus has the formation of bone been falfely attri-
buted to a gelatinous effufion, gradually hardened; or
to that blood which muft be poured out frem the rup-
tured veflels round a fractured bone; or to the indura-
tion and change of the periofteum, depofiting lay-
er after layer, till it completed the form of the bone,

But when, neglecting theory, we fet ourfelves to ex-
amine, with an unbiafled judgment, the procefs of na-
ture in forming the bones, as in the chick, or in reftor-
ing them, as in broken limbs, a fucceflion of pheno-
mena prefent themfelves, the moft orderly, beautiful,

and
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flefh of the fheart itfelf, or even in the foft and pulpy
fubftance of the brain.

All the bones of the body; both in the human fee-
tus, and in other animals, are merely cartilage before
the time of birth. The whole feetus is gelatinous ; the
bones are a pure, almoft tranfparent and tremulous gel-
ly ; they are flexible, fo that a long bone can be bend-
ed into a complete ring; and no opacity, nor {pot of
offification is feen.

This cartilage never is hardened into bnne but,
from the firft, it is in itfelf an organized mafs. It has
its veflels, which are at firft tranfparent, but which
foon dilate ; and whenever the red colour of the blood.
begins to appear in them, offification very quickly fol-
Iows, the arteries being {o far enlarged as to carry t}if:
coarfer parts of the blood. The firft marks of offifi-
cation is an artery, which is feen running into the cen-
tre of the gelly, in which the bone is to be formed.
Other arteries foon appear, overtake the firft, mix with
it, and form a net-work of veflels; then a centre of .
offification begins, ftretching its rays according to the
length of the bone, and then the cartilage begins to
grow opaque, yellow, brittle ; it will no longer bend,
and the {mall nuclzeus of offification is felt in the cen-
tre of the bone, and, when touched with a fharp point,
is eafily known by its gritty feel. Other points of of-
fification are fucceflively formed ; always the offifica-
tion is foretold by the {preading of the artery, and by
the arrival of red blood. Every point of offification
has its little arteries, and each oflifying nuclzus has fo
little dependence on the cartilage in which it is form-
ed, that it is held to it by thefe arteries only ; and

6 when
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AND GROWTH OF BONES. 17

and corveyed away, by a high action of the abfor-
bents, with continual and deep-feated pain; a dif-
charge of the earthy matter by the urine ; a gradual
foftening of the bones, fo that they bend under the
weight of the body ; the heels are turned up behind
the head ; the {pine is crooked ; the pelvis diftorted ;
the breaft crufhed and bent in: and the functions be-
ginning to fall low, the patient, after a flow hedic
fever, long and much fuffering of pain and mifery,
expires, with all the bones diftorted in a f(hocking
degree, gelatinous, or nearly {o, robbed of all their
earthy parts, and {o thoroughly foftened as to be cut
with the knife.

Thus every bone has, like the foft parts, its arte-
ries, veins and abforbent veflels; and every bone has
its nerves too. We fee them entering into its fub-
ftance in fmall threads, as on the furfaces of the frcn-
tal and parietal bones: We fee them entering for
particular purpofes, by a large and peculiar hole, as
the nerves which go into the jaws to reach the teeth :
We find delicate nerves going into each bone along with
its nutritious veflels ; and yet we dare hardly believe
the demonfiration, fince bones feem quite infenfible
and dead : We have no pain when the periofteum is
rafped and feraped from a bone : We have no feeling
when bones are cut in amputation; or when, in a
broken limb, we cut off with pincers the protruding
end of a bone: We feel no pain when a bone is
trepaned, or when cauftics are applied to it; and it
has been always known, that the heated irons which
the old furgeons ufed {fo much, made no other im-
preflion than to excite a particular titillation and heat,

G 12 her
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rather pleafant than painful, running along the courfe
of the bone. But there is a deception in all this. A
bone may be exquifitely fenfible, and yet give no
pain; a paradox which is very eafily explained. A
bone may feel acutely, and yet not fend its fenfa-
tion to the brain. It is not fit that parts fhould feel
in this fenfe, which are fo continually expofed to
fhocks and blows, and all the accidents of life; which
have to fuffer all the motions which the other parts
require. In this fenfe, the bones, the cartilages, h-
gaments, burfee, and all the parts that relate to joints,
are quite infenfible and dead. A bone does not feel,
or its feelings are not conveyed to the brain ; but, ex-
cept in the abfence of pain, it (hews every mark of
life. Scrape a bone, and its veflels bleed; cut or
bore a bone, and its granulations {prout up; break a
bone, and it will heal ; or cut a piece of it away, and
more bone will be readily produced ; hurt it any way,
and it inflames ; burn it, and it dies: take any proof
of fenfibility, but the mere feeling of pain, and it
will anfwer to the proof. In fhort, thefe parts have
a fenfibility which belongs to themfelves, but have no
feelings in correfpondence with the general {yftem.

A bone feels {ftuhuli, and 1s excited to react; in-
juries produce inflammation in the bones, asin the
foft parts; and then {welling. and fpongy loofenefs,
and a fullnefs of blood, fuppuration, ulcer, and the
death and difcharge of the difeafed bone enfue.
When the texture of a bone is thus loofened by in-
flammation, its feeling is roufed ; and the hidden fen-
{ibility of the bone rifes uplike a new property of its
nature: and as the eye, the fkin, and all feeling

parts,
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of a chick, affeéts the growth of its bones ; when the
ficknefs of a creature, during our experiments, pro-
tracts the growth of callus; when, in the accidents of
pregnancy, of profufe fuppuration, or of languid health,
the knitting of broken bones is delayed, or prevented
quite ?

Ofthe ¥a- — This procefs, fo difficult and flow, is aflited by eve-

rious ‘orms

g o vy provifion of nature. The progrefs of the whole is
tﬂi'ﬂ:iiﬁcﬂ- flow, that fo long as the body increafes in ftature,
the bones alfo may grow ; but it is affifted in the in-
dividual parts, where fome are flow, fome rapid in
their growth, fome delayed, as the heads of joints,
that their bones may be allowed to extend, and others
haftened, as the pelvis, that it may acquire its perfect
{ize early in life. Oflification is aflifted by the foftnefs
of the cartilaginous bed in which the bone is form-
ed ; by thole large and permeable veflels which carry
eafily the grofier parts of the blood ; by a quick and
powerful abforption, which all along is modelling the
bone ; and, motft of all, by being formed in detached
points, multiplied and crowded together, wherever
much bone is required. :
There is one central ring firft offified in a long bone,
as of the leg or arm ; the heads or ends of the bone
are at firft mere cartilage, but they alfo foon-begin to
oflify ; the body firetches in a radiated form towards
either head ; the heads offifying each in its centre, al-
{o ftretch towards the bone ; the heads meet the body,
and join to it; a thin cartilage only is interpofed,
which grows gradually thinner till the twentieth year,
and then difappears, the body, heads, and procefies,
becoming one bone. In flat bones, as in the fkull,
offification
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offification goes from one or more central points, and
~ the radiated fibres meet the radii of other offifying
points, or meet the edges of the next bone. The
thick round bones which form the wrift and foot,
- have one offification in their centre, which is bounded
by cartilage all round. The procefles are often dif- i?:ag;em
tinct oflifications joined to the bones, like their heads, procefies of
and flowly confolidated with them into firm bones *, 8 "™

While the bone is forming, various parts, eflential to
its fyftem, gradually rife into view. At firft, we can-
not in the long bone perceive any heads, procefles,
cavities, or cells; thefe parts are very flowly formed,
and are perfected only in the adult bone.

At firft, the whole length of a long bone, is repre-
fented by a tranfparent gelly, where there is no diftinc-
tion of heads nor procefles; it is all of one mafs. After
the red blood has begun to tinge this cartilage, the
offification begins, and one ring is formed in the mid-
dle of the bone: from this ring, the fibres ftretch to-
wards either end, and ftop there; then it begins to
appear that the heads and body are diftinét parts ; the
fibres of the growing bone, have extended till the car-
tilage is annihilated, and only a fmall plate remains, fe-
parating the knobs of the heads from the long body
of the bone, Thus, there is no diftinction betwixt the
heads and the body, while the bone is cartilaginous ;
they begin to appear, as diftinét parts, at that ftage in
‘which the body of the bone is offified, and each of the
heads is beginning to form ; they continue three dif- .
tinct bones, during all the early part of life, and are
' eafily

* The procefles and heads are named the epiphyfis and apo-
phiyfis of bones,
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’eaﬁly feparated, by foaking the bone in water ; when

they are feparated, there is feen a rough hollow, on
the furface of the epiphyfis, or {eparated head, and a
rough convexity on the end of the body: they are
finally united into one bone, about the twentieth
year.

In the original cartilage, there 1s no hollow, nor ca-
vity ; it is all one folid mafs. When the offification firft
appears, the cavity of the bone alfo begins, and extends
with the offification : At firft, the cavity is confined
chiefly to the middle of the bone, and extends very
flowly towards the ends. This cavity, in the centre
of the bone, 1s at firft {fmooth, covered with an inter-
nal membrane, containing the trunks and branchings
of the nutritious veflels, which enter by a great hole,
in the middle of the bone ; and the cavity is traverfed,
with divifions of its lining membrane, which, like a
net work of partitions, conduct its branches to all
parts of the internal {urface of the bone; and its nets,
or mefhes, are filled with a reddifh and ferous fluid, in
the young bone, but fecrete and contain a perfect
marrow in the adult bone.

The whole fubftance of a bone is not only fi-
brous, as appears outwardly, but is truly lamellated,
confiting of many diftinét and delicate plates of
bone, which lie over each other, in regular order,
and might fuggeft the notion of fucceflive offifica-
tions of the periofteum forming the bone. Thefe
lamellz, or plates, are more condenfed and firm, to-
wards the outer {urface, and are more loofe, {eparate,
and fpongy, towards the internal furface of the bone ;
and it is eafily feen, during the growth of a young
bone, that the inner and more delicate plates, are fe-

parating
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. parating from the walls of the bone, and receding to-
wards its cavity : and thefe plates, being again croffed
by {fmall bony partitions, form a net work, or {pongy
mafs, which fills the whole cavity of the bone. In
the middle of the bone, the cavity is {fmall, the walls
thick, and having all their bony plates ; the cells of
net work few, and large ; but towards the ends, the
bone {wells out, the cavity.alfo is large ; but it is not
like that in the middle, a large tubular cavity ; it is fo
crofled with lattice-work, with {mall interftices and
cells, that it {feems all one {pongy mafs of bone ; and fo
many of the inner layers are feparated, to form this
profufion of cells, that the whole fubftance of the
bone has degenerated into this lattice-work, leaving
only a thin outward fhell®*, 'This reticular form is
what anatomifts call the cancelli, lattice-work, net}
work, or alveolar part of the bone ; it is all lined with
one delicate membrane, and inward partitions of the
fame lining membrane cover each divifion of the lat-
tice-work, forming each cell into a diftin& cavity.
In thefe cavities, or cells the marrow is {fecreted. The Of the
fecretion is thin and bloody in children ; it thickens as
we advance in years; it is a folid oil, or marrow in
the adult. The marrow is firmer, and more perfe@ in
the middle of the bone, and more thin and ferous to-
wards the {pongy ends. The whole mafs, when f{ha-
ken

® That it is merely an expanfion’ of the layers that forms the
cancelli, and a mere fwelling and fponginefs of the fame quantity
~ of bony fubftance, that makes the ends fo much thicker than the
middle, is proved by this, that an inch of the fmaller bony tube,
cut from the middle, weighs equally with an inch of the largc
fpongy tube, cut out from the ends,
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ken out of the bone, is like a bunch of grapes, each
hanging by its ftalk. The globules, when feen with
the microfcope, are neat, round, and white, feeming
like fmall pearls, and each ftalk is feen to be a {mall
artery, which comes along the membrane of the can-
celli, {preads its branches beautifully on the furface of
the bag, and ferves to fecrete the marrow, each fmall
twig of artery, filling its peculiar cell. To this, an old
anatomift added, that they had their contractile power,
like the urinary bladder, for expelling their contents ;
that they {queezed their marrow, by channels of com-
munication, through and among the bony layers ; and
that their oil exuded into the joint, by nearly the fame
mechanifm, by which it got into the fubftance of the
bone.

While the conftitution of a bone was not at all un-
derftood, anatomifts noted with particular care, every
trifling peculiarity, in the forms or connections of its
parts, and thefe lamelle attracted particular notice,
That a bone is formed in fucceflive plates, is eafily
feen, as in whale bone ; or, in the horns and bones
of the larger animals; in church-yard bones, which
have been long buried, or long expofed to the air.
It is demonftrated by a careful picking, and fepa-
ration of the fcales, in a young bone, or by burn-
ing a bone, which melts and confumes its gelly, and
leaves the bony parts entire. It is feen in the com-
mon difeafes of bones ; for they caft off by fucceflive
plates, or leaves, whence the procels is named ex-
foliation ; and one plate is thoroughly fpoiled and caft
off, while another is entire, and found. Malphighi,
had firft obferved the lamellated ftructure of bones,

likening
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likening them to the leaves of a book. Gagliardi, who
like Hippocrates, went among the burial-places of the
city, to oblerve the bones there, found in a tomb,
where the bones had been long expofed, a fkull, the os
frontis of which he could diffet into many layers, with
the point of a pin. He afterwards found various bones,
from all parts of the body, thus decompofed ; and he
added to the doérine of plates, that they were held to-
gether by minute procefles, which, going from plate
to plate, performed the offices of nails : Thefe appear-
ed to his imagination to be of four kinds, ftraight and
inclined nails, crooked or hook-like, and fome with
fmall round heads, of the forms of bolts or pins *,
Another notable difcovery, was the ufe of the holes
which are very eafily feen through the {ubitance of
bones, and among their plates. They are, indeed, no
more than the ways by which the veflels pals into the Of holes

for the pafl.

bones ; but the older anatomiils imagined them to be fage of the
ftill more important, allowing the marrow to tranfude
through all the {ubftance of the bone, and keep it foft.
Now this notion, of lubricating the earthy parts of a
bone, like the common talk of fomentations to the in-
ternal parts of the body, is very mechanical, and very
ignorant ; for the internal parts of the body, are both
hot and moift of themfelves, and neither heat nor moif-
ture can reach them from without: the bone is al-
ready fully watered with arteries ; it is moift in itfelf,
and cannot be further moiftened nor lubricated, unlefs
by a fuller and quicker circulation of its blood. It

D muft

* Thele pails, which Gagliardi intagined were no more than
the little irregularities, rifings, and hollows, of the adjoining plates,
by which they are connetted,
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and ufes ; for, fo clofe is the connecion of the peris
ofteum, tendons, iigarnents, fafcize, and burfe, and {o
much are thefe parts alike in their nature and proper-
ties, that we reckon thém but as varied forms of one
common fubftance, ferving for various ufes in different
parts. The periofteum confifts of many layers, accu-
mulated and condenfed one above another : it adheres
to the body of the bone by fmall points or procefles,
which diveinto the {fubftance of the outer layer, giving
a firm adhefion to it, {o as to bear the pulling of the
great tendons, which are fixed rather into the peri-
ofteum, than into the bone +. It is alfo conneéted with
the bone, by innumerable veflels. It is not in itlelf
valcular ; but it is the medium by which veflels are
tranfmitted to the bone ; and our injections do not ea-
fily colour the periofteum itfelf, while they make the
bone which belongs to it thoroughly red. The layers
of the periofteum neareft to the bone, are condenfed
and firong, and take a ftrong adhefion to the bone,
that the vefiels may be tran{mitted fafe, and the fibres
of this inner layer follow the longitudinal directions ot
the bony fibres. The periofteum is loofer in its tex-
ture outwardly, where it is reticulated and lax, chan-
ging imperceptibly into the common cellular fubftance.
There the fibres of the periofteum affume the direc-
tions of the mulcles, tendons, or other parts which run
over it. The periofteum is not for generating bone ;

and

i It would appear that the arteries are convertible through time
into thefe tooth-like procefles, by which the periofteum is fixed
into the bone ; for in youth, the veflels are numerous, the adhe-
fion flight, and the feparation bloody ; but in the older fubjed,

the [eparation is more difficult, and lefs blood is feen,
: ;
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and therefore it adheres but flightly to the grow-
ing bone: It is for nourifhing the external plates;
and therefore as the bone grows, and as the external
plates are further removed from the medullary veflels,
the adhefion of the periofteum becomes clofer, its ar-
teries are enlarged, and the dependence of the outer
layers on the periofteum is as well proved as the de-
pendence of the body of the bone upon its medullary
artery ; for as piercing the medulla kills the whole
bone, hurting the periofteum kills the outer layers of
the borie. Any accident which {poils the bone of its
periofteum, has this effet ; the accidental wounds of
the periofleum, deep ulcers of the {oft parts, as on the
{hin, the beating of aneurifms, the growth of tumors,
the preflure even of any external body, will, by hurt-
ing the periofteum, caufe exfoliation, which is, in plain
terms, the death of the external layer, by the injury of
the outward veflels ; and an active inflammation of the
deeper layers, which being fully nourifhed by the in-
ternal arteries, inflame, {well, become porous and {pon-
gy, form granulations, and thefe granulations pufh off
the mortified plate, and form themfelves into new
bone, which {upplies its place. |
The cartilages are alfo a part of the living {yftem of e
the bone : and we fee too well, in the queftion of the
bones themfelvss, how unphilofophical it muft be, to
deny organization and feeling to any part of the living
body, however dead or infulated it may appear; for
every part has its degree of life: the eye, the fkin, the
fleth, the tendons, and the bones, have {ucceflive de-
grees of feeling and circulation. We fee, that where
even the loweft of thele, the bone, is deprived of its
fmall
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gularly organized, their vafcular membrane being part
of their living fyftem; and though the tranfparent
humours of the eye, the cartilages and ligaments over
all the body, and all the {yftem of the bones, have been
confidered as mere concretes, and infulated parts, they
are now known to be regular parts of the living whole.
The cartilages have no very alive circulation ; it is
- fuch as to keep them in life, but not {o active as to en-
danger inflammation, in the continual fhocks which
they muft endure ; their feeling muft be very obicure,
for feeling alfo would have been inconfiftent with
their offices, which is to cover and defend the bones;
to yield to the weight of the body, and to reftore them-
felves when that weight is removed ; to bear all the
fhocks of leaps or falls; to perform all the motions of
the body, and the continual workings of the joints,
where they rub, and even crackle upon each other,
without danger or pain.

We now underftand the conftitution of a bone, and
can compare it fairly with the foft parts in vafcularity,
and in feeling ; in quicknels of abforption; in the
regular fupply of blood neceffary to the life of the
bony {yftem ; in the certain death of a bone, when
deprived of blood by any injury of its marrow, or of
its periofteum, as a limb dies of gangrene, when its
arteries are cut or tied ; in the continual acion of its
abforbents, forming its cavity, {harping its procefles
and heads, keeping it found and in good health, and
regulating the degree of bony matter, that the com-
pofition may neither be too brittle nor too foft. From
this conflitution of a bone, we could eafily ﬁ:-refee how
: thg: callus fur uniting broken bones muft be formed;

not
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not by a mere coagulation of extravafated juice, but
by a new organization refembling the original bone.

The primordium of all the parts of the body is
2 thin gelatinous mucus, in which the forms of the
parts are laid ; and the preparation for healing wounds,
and for every new part that needs to be formed, is a
fecretion of mucus which is foon animated by veflels
coming into it from every point. In every external
wound, in every internal inflammation, wherever ex-
ternal parts are to be healed, or internal vifcera are
about to adhere, a mucous matter is {ecreted, which
{ferves as a bed or nidus, in which the veflels {pread
from point to point, till the mucus is animalized and
conyverted into a membrane: And thus the heart
the inteftines, the tefticle, and other parts, adhere
by inflammation to the coats which furround them,
and which are naturally loofe. It is a mucus of the
fame form which unites the ends of a broken bone ;
and, by breaking the bones of animals, and attend-
ing to the progrefs of the callus, we find firft a thin
mucus; then that thickened into a tranfparent gelly ;
that gelly growing vafcular, and thefe veflels gradual-
ly depofiting nucleil of offification in the centre of*
the mafs ; and by madder, or by fine injeétions, we
can make the gelly appear valcular, and make the
nuclei of offification quite red. The colours of our in-
jections begin to tinge the cartilage as it begins to
oflify, and as foon as the offification is general, it re-
ceives a general tinge,

When we find the fubflance of the oldeft bone
thus full of veflels, why fhould we doubt its being
able, from its own peculiar veflels, to heal a breach,
or -to repair any lofs? We have no reafon to refer

the
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the generation of callus to the marrow, to the peri-
ofteum, nor to the fubftance of the bone itfelf, for
- they are but parts of' the common {yftem of a bone;
and each part of this fyftem is of it{elf capable of re-
generating the whole. How little the conftitution of
a bone has been underftood, we may know from the
ftrange debates which have fubfifted fo long about
the proper organ for generating callus. Some have
pronounced it to be the periofteum ; others the me-
dullary veffel, and internal membrane ; others the {ub-
flance of the bone itfelf: but I have been employed
in explaining, that not only any part of the bone,
periofteum, or marrow, but even any artery in all
the {yftem, may afflume that adtion which generates
bone. In the heat of this difpute, one of the moit
eminent anatomifts produced a difeafed bone, where
a new bone was formed furrounding a carious one,
and the fpoiled bone rattled within the cavity of the
found one: Here we thould have been ready to pro-
nounce, that bone could be formed by the periofteum
only. But prefently another anatomift produced the
very reverfe, viz. a found young bone, forming in
the hollow cylinder of a bone which had been long
dead ; where, of courfe, the callous matter muft have
- been poured into the empty cavity of the fpoiled bone,
from the ends which flill remained found, or muft
have been fecreted by the medullary veflels. But the
truth is, that callus may be thus produced from any
part of the fyftem of a bone;.from its periofteum,
from its medulla, or from the fubftance of the bone
itfelf. If we pierce the bone of any animal, and de-
ftroy the marrow, the old bone dies, and a new one

X 15
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often require the boldeft of all our operations. The
marks which we take of the fkull, record the en-
trance of arteries; the exit of veins and nerves;
the places and ufes of thofe mufcles which move the
jaws, the throat, the fpine. Indeed, in all the hu-
man body, there is not found fo complicated and dif-
ficult a ftudy, as this anatomy of the head ; and if
this fatiguing ftudy ¢an be at all relieved, it muft
be by firft eftablifhing a very regular and urdﬁrly de-
monftration of the fkull.

For this end, we diftinguith the face, where the ir-
regular {urface is compofed of many fmall bones, from
the cranium or fkull-cap, where a few broad and flat
thaped bones form the covering of the brain. It is
thefe chiefly which inclofe and defend the brain,
which are expofed to injuries, and are the fubject of
operation. It is thefe alfo that tranfmit the nerves.
So that the cranium is equally the object of attention
with the anatomift and with the {furgeon.

All the bones of the cranium, are of a flattened
form, confifting of two tables, and an intermediate di-
ploe, which anfwers to the cancelli of other bones.
The tables of the fkull, are two flat and even plates of
bone : the external is thought to be thicker, more
{pongy, lefs eafily broken ; the inner table, again, is
denfe, thin and brittle, very eafily broken, and is fome-
times fractured, while the external table remains en-
tire : Thence itis named tabula vitrea, or the glafly ta-
ble. Thefe tables are parted from each other by the
diftance of a few lines*; and this fpace is ﬁllﬁd up with

the

* In anatomy thére is occalion in almoft every defcription, for
a fcale of fmaller parts. The French divide theirinch into twelve
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the diploe, or cancelli. The cancelli, or lattice work,
s a net of membranes, covered with veflels, partly for
{ecreting marrow, and partly for nourifhing the bone ;
and by the dura mater adhering to the internal {ur-
face, and fending in arteries, which enter into the can-
celli by paffing through the fubftance of the bone,
and by the pericranium covering the external plate,
and giving veflels from without, which alfo enter into
the bone, the whole is conneéted into one {yftem of
veflels. The pericranium, dura mater, and fkull de-
- pend o entirely, one upon the other, and are fo fairly
parts of the fame fyftem of veflels, that an injury of
the pericranium, {poils the bone, feparates the dura
mater, and caufes effufion upon the brain; a fepara-
tion of the dura mater is, in like manner, followed by
feparation of the pericranium, which had been found
and unhurt ; and every difeafe of the cancelli, or {ub-
ftance of the bone i1s communicated both ways ; in-
ward to the brain, fo as to occafion very imminent dan-
ger ; outwards towards the integuments, {o as to warn
us that there is difeafe. The general thicknefs of the
{kull, and the natural order of two tables, and an in-
termediate diploe, is very regular, in all the upper parts
of the head. In perforating with the trepan, we firft
cut with more labour, through the external table;
when we arrive at the cancelli, there 1s lefs refiftance,
the inftrument moves with eafe , there is a change of
found, and blood comes from the tearing of thefe vel-
fels, which run in the cancelli, betwixt the tables of the
fkull. Surgeons thought themfelves fo well affured, of
: thefe

arts, each of which is a line. The French line, or twelfth of an
inch, is a meafure which I fhall often have occafion to ufe.
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thefe marks, that, it became a rule, to cut freely, and |
quickly, through the outer table, to expect the change
of found, and the flow of blood, as marks of having
reached the cancelli, and then to cut more deliberate-
ly, and flowly, through the inner table of the {kull.
But this fhows an indifcreet hurry, and unpardenable
rafhnefs in operation. The patient, during this faw-
ing of the fkull, is fuffering neither danger nor pain ;
and many additional reafons, leads us to refufe alto-
gether, this rule of practice: for the fkull of a child
confifts properly of one table only ; or tables are not
yet diftinguifhed, nor the cancelli formed: In youth,
the {kull has its proper arrangement, of cancelli and
tables; but ftill, with fuch irregularities, and excep-
tions, as make a hurried operation unfafe : In old age,
the fkull declines towards its original condition, the
cancelli are obliterated, the tables approach each other,
or are clofed and condenfed into one, the fkull be-

comes irregularly thick, at fome points, and at others
thin, or almoft tranfparent ; fo that there can hardly
~ be named any period of life, in which this operation
may be performed quickly, and fafely at once. But,
befides this gradual progrefs of a bone increafing in
thicknefs and regularity as life advances, and grow-
ing irregular and thinner in the decline of life, we find
dangerous irregularities, even in younger {kulls.  There
are often at uncertain diftances, upon the internal fur-
face of the fkull, hollows and defeéts of the internal
table, deep pits, or fovew, as they are called, produced
perhaps by the impreflions of contorted veins. Thefe
fovez, increafe in fize and in number, as we decline in

life : they are more frequent, on the inner furfaces of
the
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the parietal and frontal bones ; fo that in thofe places
where the fkull fhould be moft regular, we are never
fure, and muft, even in the fafeft places, perforate gra-

dually and flowly.
The BONES of which the cranium, or fkull-cap is
formed, are eight in number. 1. The FRONTAL-BONE,
or bone of the forehead, forms the upper and fore part
of the head,—extends a little towards the temples, and
forms alfo the upper part of the focket for the eye.
2. The PARIETAL BONES,are the two large and flat
~ bones which form all the fides, and upper part of the
head ; and are named parietalia, as they are the walls
or fides of the cranium. 3. The os occrpiTis, is nam-
ed from its forming all the occiput or back of the
head, though much of this bone lies in the neck, and
is hidden in the bafis of the fkull. 4. The ossa TEM-
poruM form the lower parts of the fides of the crani-
um : they are called temporal, from the hair that co-
vers them being the firft to turn grey, marking the
timeof life. 5.The os £ZTHMoIDES, and, 6. the os spHI-
Noipes, are quite hidden in the bafis of the fkull:
they are very nregular and very diflicultly defcribed,
or explained. The os E£THMoipEs, 15 a fmall {quare
bone, hollow, and with many cells in it : it hangs over
the nofe, and conftitutes a great and important part of
that organ, and at the fame time {upports the brain.
The olfactory nerves, by paffing through it at many
points, perforate it like a fieve ; and it takes its name
from this perforated, or @thmoid plate. The os seuI-
NOIDES, is larger and more irregular ftill ; placed fur-
ther back ; locked in betwixt the occipital and =th-
~moidal bones ; lies over the top of the throat, {o that
118
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its procefles form the back of the noftrils, and roof of
the mouth ; and it is fo placed, as to fupport the very
centre of the brain, and tranfmit almoft all its nerves.

SUTURES.—AIl thefe bones are joined together by
feams, which, from their indented, or dove-tailed ap-
pearance, are named futures.

1. The coroNAL SUTURE, is that which joins the

frontal to the parietal bones ; extends almoft directly
acrofs the head, from ear to ear ; defcends behind the
eye, into the deep part of the temple ; and there lof-
ing its {ferrated appearance, becomes like the fquamous
or fcaly future, which joins the temporal bones. It
1s named coronal, becaufe the ancients wore their
garlands, on this part of the head. But the future had
been better entitled to this name, had it furrounded
the head, than as it croffes it.

2. The LAMBDOIDAL SUTURE, 1s that one which joins
the parietals, to the occipital bone. It begins behind
one ear, afcends and arches over the occiput, and de-
{cends behind the other ear. It thus firides over the
occiput, in a form fomewhat refembling the letter
lambda (A), of the Greeks whence its name.

3. The saciTTAL SUTURE, joins the parietal bones
to each other ; runs on the very top of the head ; ex-
tends forwards from the lambdoid future, till it touches,
or fometimes paffes the coronal future ; and from ly-
ing betwixt thefe two futures, like an arrow betwixt
the ftring and the bow, it has been named fagittal.

4. The TEMPORAL SUTURES, join the temporal bones
to the parietal, occipital, and frontal bones; the fphe-
noid bone alfo enters into the temporal {uture, juft be-
hind the eye. The temporal {uture makes an arch

correfpond-
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always open, and expects this fuperior advantage from
placing his iffues there, that he will command at oncé
a drain both from the cerebellum and from the brain.
But thele notions of derivation and revulfion, of ferous
humours falling upon the brain, of drains of pituita by
the nofe, and through the {futures, were much che-
rithed by the ancients, had been long forgotten, and
have not been effectually revived by this attempt.

It cannot be denied, that, in fome inftances, the {u-
tures have continued quite open in thofe grown in
years, or have opened after a moft wonderful manner,
in fome difeafes of the head.

A young man having been brought into an hofpital
ill of a fever, the phyficians obferved with furprife a
very ftrong pulfation behind the ear: Upon applying
the finger, a ftrong beating was felt ; the part was foft
and yielding ; and upon opening his head, after death,
there was found a large membraneous {pace. Diemor-
brock found the fountanelle open in a woman of forty
years of age. Bauhin fays, that in his own wife,
twenty-fix years of age, the futures were not yet clof=
ed. .
T his fontanelle, or opéning at the meeting of the co-
ronal and fagittal futures, was once thought to be a
fure mark for the accoucheur to judge by, both of the
life of the child, and of the direction in which its head
prefents. It is large and foft in a child, and the good
women lay a piece of firm cloth upon it, and defend
it with particular care. It begins to contract from the
time of birth; and in the fecond and third year, it is
entirely clofed. Its clofing is delayed by weaknefs,

fcrophulous complaints, and indeed by any lingering
difeafe ;
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difeafe ; it clofes very late in rickets,” and in hydroce-
phalic children the bones never clofe, but continue
foft, yield to the watery {welling of the brain, and fe-
parate in a wonderful degree, fo as to hold ten or twelve
pounds,

As the futures continue open in a hydrocephalic
child, they are faid to open again in the few inftances
where adults are feized with the fame difeafe. Weare
told that it opens in thofe dreadful headaches which
are fometimes fatal, and that the celebrated Pafchal
having died after terrible torments, was found to have
the futures opened again : It is even faid that they o-
pen during difeafe, and clofe after the cure. *“ That a
~ * man of forty years of age being in the dog-days feiz-
“ ed with a raging fever, delirium, watching, and dread-
* ful pains of the head, his futures opened on the fe-
“ venth day, were as wide as in a child, not only fo as
“ to be diftinguifhed by the finger, but that the at-
“ tendants could {ee the pulfations of the brain; the
“ fever, after fome time, abated ; the pains cealed ; the
* {utures clofed, and this man lived many years in per-
“ fect health.,” So Hildanus reports the cafe, and he
allo fays, in another inftance, that the futures had part-
- ed in a violent hemicrania, with an audible noife.

Yet, if this were a regular defign of nature, the re-
lief fhould be perfect ; perhaps the opening of the {u-
tures fhould be more eafy, and the accident almoft as
common as difeafes of the head ; or perhaps it had
been the more merciful order, to have determined a
quick and fudden period for fuch dreadful and incur-
able difeafes as thefe,

G The
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The futures of the cranium are accidental merely,
and of little ufe. The refult, perhaps, of this well
known law that nature feeks to facilitate offification,
by begininnig the procefs in many points ; and the e-
ftablifhes as many diftinct points, in healing a broken
limb as in forming the fkull. But however they may
be formed, their ufes cannot be of that importance
which has been fuppofed ; for there are twenty {epa-
rate bones, and twenty futures in the face, where they
can neither ftop fractures, nor ferve as drains, nor o-
pen fo as to give relief.

But if the futures of the cranium have any thing
peculiar and different from thofe of the face, in that,
perhaps, their peculiar ufes may be found. We can-
not pafs unnoticed their loofenefs and flexibility in the
new born child ; how wonderfully the head of the
child is increafed in length, and reduced in breadth in
the time of delivery, and how much this conduces to
an eafy and happy labour.

The moft eminent anatomifts have condefcended to
remark, that in the various nations of Europe the head
has various forms, which they afcribe to fo flight a
preflure as that which drefs, or even the pofture of the
head might produce. But how very far Vefalius was
deceived in calculating thus, is eafily proved. The
Turks, fays he, have their heads flattened by wearing
the turban. But the turban is an Eaftern drefs : The
‘Turks or Tartars are a northern people, who affume
this drefs only when conqueft brings them into a warm-
er climate, and the prominent cheek-bones, parted
eyes, and flat heads, continue in the Tartars, who havg
but newly affumed the turban, while the conquered

5 nations
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RIDGE, on which the eye-brows are placed: It is aPlareIl
. 1 . . Fig.1. & b
prominent arched line, correfponding in fize and
length with the eye-brow which it fupports: It is
the origin of the frontal mulcles; in this line, the
nteguments adhere very ftrongly, by many arteries r.
which perforate the bone, which are properly the nu-
tricious arteries of this part of the bone; and we
find all over the {uperciliary ridge many {mall holes
through which thefe arteries had paffed. Among
thefe, there is one hole which is larger, and which is
diftinguifhed from the reft ; for its ufe 1s not like the
others, to tranfit arteries to the bone, but to give
paffage to a fmall artery which comes out from the
orbit, to mount over the forehead. Sometimes this
artery turns freely over the border of the orbit, and .
makes mo mark, or but a flight one: often lying
clofer upon the bone, it forms a notch; but moit
commonly, in place of turning fairly over the edge
of the orbit, it pafles obliquely through the fuper-
ciliary ridge, and, by perforating the bone, makes
a hole: This hole is named the SUPERCILIARY HOLE. 2.
The artery which comes from the eye to go out up-
on the forehead is named, where it pafles the fuperci-
liary artery and higher up upon the forehead, the
frontal artery : it eftablifhes a communication betwixt
the internal arteries of the eye, and the external ar.
teries of the forehead and temple; it carries along
with it a fmall nerve from the eye, which, going al-
fo out upon the forehead, is named fuperciliary or
frontal nerve. We are always warned of the danger
' of wounding arteries where they pafs through bones ;
and ftrange flories are told of the terrible bleedings
which
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Plate 1. Which have arifen from this artery, wounded near its
Fig. - &5 hole, and of the convulfions, palfies, and lofs of fight,
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which have arifen from the accidents, wounds, or la-
cerations of this frontal nerve ; ftories delivered on
fuch authorities as we dare not refufe, and yet cannot
eafily believe.

This orbitary, or fuperciliary ridge, ends by two
procefles, which, forming the angles of the eye, are
named the aNcuLar processes. The frontal bone
has therefore four angular proceffes: 1. The two

internal angular procefles, forming the internal angles

of the eyes; and, 2. The two external angular pro-
cefles which form the exterpal angles of each eye.

Behind each external angular procefs, the bone lies
s. flat, and funk into a hollow which lodges the tem-

poral mufcles ; and betwixt the two. internal angular
procefles there 1s the NasaL poINT or Prockss. This
nafal procefs is a fmall {fharp projecting point, which
is exactly in the middle of the bone, occupying that
fpace which is betwixt the two internal angular pro-
effes. It is very irregular and rough all round its
root, for fupporting the two fmall nafal bones; and
this gives them a firm feat, and fuch a hold upon the
root of the forehead, that they will be fooner broken
than difplaced. :

At the inner end of the fuperciliary ndge, is that
bump which marks the place of the frontal finus,
which alfo indicates their fize ; for where this rifing is
not found, the finufes are awanting, or are very {mall;
but this is no {ure, nor abfolute mark of the prefence
of thefe finufes, which often, in the flatteft foreheads,
are not entirely awanting.

The
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The finufes * of the os frontis are two in number, piate 1.
one on either fide above the root of the nofe : They F'f’ 2
are formed by a receding of the two tables of the
ikull from each other: they are formed at firft with
the common cancelli, and at firft they refemble the
common cancelli, as if they were only larger cells;
gradually they enlarge into two diftinét cavities, of-
ten of very confiderable fize, going down into the
orbitary plate, or fideways into the orbitary ridge, or
upwards through one half of .the frontal bone ; and
Ruifch had, in a giantefs (puella gigantica), feen
them pafs the coronal future, and extend fome way in-
to the parietal bones.

The two finufes of either fide are divided by a
partition ; but ftill they communicate by a fmall hole :
fometimes the partition is almoft awanting, and there
are only croffings of the common lamellated fub-
ftance ; and though the communication with one ano-
ther is not always found, they never fail to communi-
cate with the nofe: This indeed feems to be their chief
ufe ; for the frontal finufes are the beginning of a great
train of cells, which, commencing thus in the frontal
bone, extend through the athmoidal, {phenoidal and
maxillary bones, o as to form an organ of great extent

and

* The word Sinus is ufed in two fenfes : we call the cavities
or cells, within the fubftance of a bone, the finules of that bone ;
as the dinufes of the forehead, of the {phenoid, xxthmoid, or maxil-
lary bones: we call allo certain great veins by the fame name of
finufes : Thus the great veins being enlarged where they approach
the heart, and the veins being particularly large in the brain and
the womb, we call them the finufes of the heart, of the brain,
and of the womb,
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and ufe belonging to the nofe; but perhaps not fo much

for extending the organ of fmelling, as for making a

more {onorous voice : for we have no proof that the
finufes are part of the organ of fmell ; unlefs we fhould
accept of this asa proof, that, by fmelling of ftrong
volatiles, pain fhéots upwards into the forehead;
though, by the fame rule, the eyes fhould be alfo a |
part of the fame organ, fince they are pained, and
tears begin to flow : but we do know that they belong
to the voice, and raife its tone, for we feel the trem-
bling note refound through all thefe cells, fo that the |
voice is fonorous while they are free ; is damped when
the finufes are oppreffed by their membranes being
thickened by cold ; or is almioft fupprefled when the |
finufes are entirely clofed ; or when, by venereal ul-
cers, the curtain of the palate is confumed, no part |
of the voice pafiing upwards into the nofe, it is almoft
loft. |
This has given rife to a very common miftake : that
as thefe finufes are awanting in the child whofe fore-
head 1s flat, as they enlarge gradually, and are fully
formed about the fifteenth year, the vox rauca, the
breaking of the voice, which is obferved about that
time, muft be owing to the evolution of thefe cells:
But the female voice does not undergo the fame
change by the evolution of thefe cells; and caftra-
tion, which furely can have no effect on thefe cavi-
ties, keeps down the eunuch’s to the treble key of
the female voice. The miftake lies in fuppofing
thefe cavities to raife the tone or note in which we

fpeak, while they only add clearnefs and ftrength: |
The §
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ken-like edge, on the middle of which the ftyloid
‘procefs flands : it is, in fhort, the root of the fiyloid
procefs which anatomifts have chofen to obferve,
though it gives origin to no particular part; and
which they have named vaginalis, as if it refembled a =

fheath for the ftyloid procefs.
4. MASTOIDEUS, Or MAMMILLARIS, is @ conical nip-

ple-like bump, like the point of the thumb; it pro-
jecs from under the ear, and is eafily felt with the
finger without ; it is hollow, with many cells which
enlarge the tympanum, or firft cavity of the ear, and

are thought to reverberate and ftrengthen the found.

Under its root, there is a deep and rough rut Whichr".
gives a firm hold to the firft belly of the digaftric

mufcle ; and the point or nipple of this procefs is the

point into which the maftoid mulfcle is inferted from "

before ; and the cnmplexus obliquus and trachelo-

maftoidzeus mufcles from behind. It has been pro- i
pofed of late years, that, in certain cafes of deafnefs,

we fhould open this part with the trepan.

5. The auprtory procEss 1s juft the outer margin
of ‘the hole of the ear. It isin a child a diftin& ring,
which is laid upon the reft of the bone. The mem-
brane of the ear is extended upon this ring, like the
head of a tambour upon its hoop, whence this is
named the circle of the tambour by the French, and by
us the drum of the ear. In the adult, this ring is fairly
united to the bone, and is named the proceflus audi-

" torius ; and may be defined a circle, or ring of bone,

with a rough irregular edge ; the drum or membrane
of the ear is extended upon it, and the cartilaginous
tube of the car isfixed to it; and this ring occupies
<. ST ' thﬂ
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the {pace from the root of the mamillary to the root
. of the zygomatic procefs.

Hoves. The temporal bone is perforated with
many holes, each of which relates to the organ of
hearing ; fome for permitting nerves to enter ; others
to let them out ; others for the free paflage of air to
the internal ear.

Plate 1V.
Fig. 1. & ik,

1. The mEATUS AUDITORIUS EXTERNUS (the circle of Fig.i a,

which has been defcribed), is covered with the mem-
brane of the drum, and communicates the vibratory
motion of the air for moving and exciting the inter-
nal organs. |

2. The MEATUS AUDITORIUS INTERNUS, 1s that hole
- by which the auditory nerves have accefs to the ear.
It is a very large hole, feated upon the back of the
pars petrofa, which is of a triangular form. The hole
is at firlt large, fmooth, almoft a regular circle, with
a fort of round lip. Within this are feen many fmall
holes, the meaning of which is this: The auditory
nerve 1s double from its very origin in the brain: it
confifts, in fac, of two diftinct nerves, the portio
dura, and the portio mollis. The portio mollis is a
large foft and delicate nerve, which conftitutes the
true organ of hearing ; and when it is admitted into
the ear, it is expanded into a thin web which {preads
over all the cavities of the ear, as the cochlea, femi-
circular canals, &c. The portio dura, the fmaller

Figs ii. .

part of the nerve, pafles indeed through the ear, but .
it is quite a foreign nerve ; it is not diftributed within -

the ear; it keeps the form of a diftin@ cord, and paf-
- fing through the temporal bone, it comes out upon
~ the cheek, where it is expanded ; fo that the portio
' dura
7









Plate I1T.
Fig. ii.
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that the carotid makes the form of an Italic §, when
it is pafling through the fubftance of the bone; and,
in place of a mere hole, we find a fort of fhort canal,
wide, a little crooked, and very fmooth within. There
feems to be a particular defign in this angle, which
the artery is forced to make : perhaps it is defigned to
abate the violence with which the blood would drive
forwards into the brain ; for in many of the lower ani-
mals, there are ftill more particular provifions than
this, the artery being prevented from entering the
brain in one great trunk, by a curious divifion, into
many branches, which meet again. It is at this parti-
cular point that we are fenfible in our own body of the
beating of thefe two great arteries; and Haller is at
pains to inform us, that, during a fever, he felt this
beating in a very diftrefling degree.

2. The cREAT LATERAL SINUS comes out through
the temporal bone, to form the internal jugular vein:
The courfe of the finus may be eafily traced by the
groove of the occipital bone downwards, behind the
pars petrofa : there alfo it makes a deep groove, and
ends with a large inteftine-like turn, which makes a
large cavity in the temporal bone, big enough to re-
ceive the point of the finger. The finus pafles out,
not by any particular hole in the temporal bone, but
Ly what is called a commoN HOLE, viz. formed one half
by the temporal, and one half by the occipital bone.
This hole is very large; 1s lacerated or ragged hike. It

is fometimes divided into two openings, by a fmall

point, or fpine of bone. The larger opening on one
fide of that point tranfmits the great finus, where it
begins to form the jugular vein; and the {maller open-

ing
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Plste 111 this fenfe very greatly, and are named {pongy bones,

Fig. iii. & s . . 4

iv. Another flat plate lies in the orbit of the eye, which
being very fmooth, by the rolling of the eye, is named
the os planum, or {fmooth bone; {o that the @thmoid
bone fupports the forepart of the brain, receives the.
olfattory nerves, forms the organ of fmelling, and
makes a chief part of the orbit of the eye; and the
fpongy bones, and the os planum, are neither of them
diftinét bones, but parts of this @thmoid bone.

k. The criBrRIFORM PLATE Is exceedingly delicate and
thin, lies horizontally over the root of the nofe, and .l
fills up neatly the fpace betwixt the two orbitary plates
of the frontal bone. The olfactory nerves, like two
{mall flat lobes, lie out upon this plate, and adhering i
to it, thoot down like many roots through this bone,
fo as to perforate it with numerous fmall holes, as if it
had been dotted with the point of a pin, or like a nut-
meg grater.

This plate is horizontal ; but its procefles are per-
pendicular, one above, and three below.

= 1. The firft perpendicular procels is what is called
CRISTA GALLI, a {mall perpendicular proje@ion, fome-
what like a cock’s comb, but exceedingly {mall, ftand-
ing directly upwards from the middle of the cribriform
plate, and dividing that plate into two; {o thatone ol-
factory nerve lies upon each fide of the crifta galli ; and
the root of the falx or feptum betwixt the two hemi- |
fperes of the brain, begins from this procefs. The fora-
men caecum, or blind hole cf the frontal bone, is form-
ed partly by the root of the crifta galli, which is very
fmooth, and {fometimes, it 1s'faid, hollow or cellular. = -

2. Exaclly oppofite to this, and in the fame direion
with it, (7 ¢.) perpendicular to the @thmoid plate,
ftands

i illonit o i Ll il ik
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- ftands out the Nasar pLaTe of the axthmoid bone. It]f,};f'-;i}%
is fometimes called the azygous, or fingle procefs of theiv-
@thmoid, and forms the beginning of that {feptum or
partition which divides the two noftrils. This pro-
cefs is thin, but firm, and compofed of {olid bone ; it
is commonly inclined a little to one or other fide, fo as
to make the noftrils of unequal fize. The azygous
procefs is united with the vomer, which forms the chief
part of the partition; fo that the feptum, or parti-
tion of the nofe, confifts of this azygous procefs of
the @thmoid bone above, of the vomer below, and
of the cartilage in the fore or projecting part of the
nofe; but the cartilage rots away, fo that what-
ever is feen of this feptum in the fkull, muft be either
of the @thmoid bone or the vomer.

3. Upon cither fide of thefeptum, there hangs down 3.
a SPONGY BONE, One hanging in each noftril. They
are each rolled up like a fcroil of parchment : they
are very fpongy ; are covered with a delicate and fen-
fible membrane, and when the olfactory nerves depart
from the cribriform plate of the @thmoid bone, they
attach themfelves to the feptum, and to thefe upper
fpongy bones, and expand upon them fo, that the con-
volutions of thefe bones are of material yfe in expand-
ing the organ of {melling, and detaining the odorous
‘effluviee till the impreflion be perfect. Their convolu-
tions are more numerous in the lower animals, in pro-
portion as they need a more acute fenfe. They are
named fpongy, or turbinated bones, from their con-
volutions, refembling the many folds of a turban.

The {pongy bones have a great many honeycomb-
like cells conneéted with them, which belong alfo to
the ergan of fmell, and which are ufeful perhaps by

K j detaining
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detaining the effluvize of odorous bodies, and allo by
reverberating the woice, Thus; in a commen cold,
while the voice is hurt by an affection of thefe cells
the fenfe of {melling is almoft loft.

4. The orsiTaRY PLATE oOf the thmoid boneisa
large furface, confifting of a very firm plate of bone,
of a regular {quare form, exceedingly {mooth and po-
lithed : it forms a great part of the focket for the eye,
lying on its inner fide. When we fee it in the detach-
ed bone, we know it to be juft the flat {ide of the =th-
moid bone ; but while it 1s incafed in the focket of
the eye, we fhould believe it to be a fmall {quare bone;
and from this, and from its fmoothnefs, it has got the
diftin& name of os planum,

5. The os uncuis fhould al{o, perhaps, be counted as
a part of this bone; for though the os unguis, when
obferved in the orbit, feems to be a fmall detatched
bone, thin, like a fcale, a_ﬁd of the fize of the finger
nail (whence it has its name), yet in the adult, the os
unguis is firmly attached to the athmoid bone, comes
along with it when we feparate the pieces of the fkull,
and when the os unguis is pared off from the wmth-
moid bone, it expofes the cells.

This os unguis, then, is a fmall fcaly-like pIate in
the inner corner of the orbit juft over the nofe. We
find in it that groove which holds the lachrymal dme 2%
and conducts 1t to the nole ; and it is this thin bone
that we perforate in making the new paflage into the
nofe, when there is an obflruction in the natural duct,

6. The cELLs of the ethmoid bone, which form fo
important a {hare of the organ of imell, are aranged in
great numbers, along the {pongy bone. They are

6 ~ fmall
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fmall, neat cells, much like a honeycomb, and regu- gﬁ;“u‘l‘;
larly arranged in two rows, parted from each other iv
by a thin partition ; fo that the os planumn feems to
have one fet of cells attgched to it, while another re-
gular fet of cells belongs in like manner to the fpongy
bones. The cells are thus twelve in number *, opening
into each other, and into the nofe. '

Thefe cells are frequently the feat of venereal ulcers,
and the {pongy bones are the furface where polypi
often {prout up. And from the general connections
and forms of the bone, we can eafily underftand how
the venereal ulcer, when deep in the nofe, having got
to thefe cells, cannot be cured, but undermines all the
face ; how the venereal difeafe, having affected the
nofe, foon fpreads to the eye, and how even the brain
itfelf is not fafe, We fee the danger of a blow upon
the nofe, which, by a force upon the feptum, or middle
partition, might deprefs the delicate cribriform plate,
fo as to opprels the brain with all the effecls of a frac-
tured fkull, and without any operation which could
give relief. And we alfo fee much danger in pulling
away polypi, which are firmly attached to the upper
ipongy bone.

SPHENOIDAL BONE.—The f{phencidal bone Fig-v&vi

completes the cranium, and clofes it below. It is na-
med SPHENOID CUNIFORM, OF WEDGE-LIKE bone, from its
being incafed in the very bafis of the flkull ; or it is na-
med os MULTIFORME, from its irregular {hape. It is much
of the fhape of a batt, whence it is often named the prE-
REGOID BONE, its temporal procefies being like extended
wings ; its pterigoid procefles like feet; its middle like

the

* The number is commonly twelve, but not regulacly fo.
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the body and head of a bat ; its wing=like procefles,
are in the hollow of the temple, forming a part of the
fquamous {uture, and alfo compofing a part of the or-
bit of the eye. Its pterigoid procefles hang over the
roof of the mouth, forming the back of the noftrils :
the body is in the very centre of the fkull, and tren{-

~mits almoit all the nerves of the brain ; but ftill the

Er

bk

body bears fo fmall a proportion to the bone, that we
have not a regular centre to which all the procefles
can be referred ; fo that we are always in deferibing
this bone, moving forwards from point to point, from
one procefs or hole to the next. '

PROCESSES.—1. The ALz, or wiNes, often nam-
ed temporal procefles, rife up in the temple, to form
part of the hollow of the temple; and the wings of the
{phenoid bone meeting the frontal, parietal, and tem-
poral bones, by a thin fcaly edge, they make part of
the fquamous future, and give a fmooth furface for
the temporal mufcle to play upon.

2. The other fide of this fame procels looks towards
the focket of the eye, and has a very regular and
{fmooth furface; it is exadlly oppofite to the os pla-
num. As the @thmoid bone forms part of the infide
of the orbit, the wing of the {phenoid bone forms part
of the outfide of the orbit; and fo the furface turned
towards the eye is named the orBITARY PROCESS Of the
fphanoid bone. '

3. The lower, or back part of this bone runs out
into a narrow point, which finks in under the petrous
portion of the temporal bone, and being tharp pointed,
it is named the spiNoUs ProcEss. It is very remarkable

for
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for a {mall hole which permits the great artery of the E‘;ﬁ,g‘?ﬁ,
dura mater to enter.

4. The point of this {pinous procefs projets in the 4+
form of a very fmall peak, which will hardly be found
by the ftudent. It projects from the bafis of the fkull
juft within the condyle of the lower jaw, and being a
fmall point, like the point of the ftilus, or iron-pen,
it alfo is named sTyYLoiD PROCESS, and gives rife to a
~ curious mufcle of the pallate.

5. The pTEREGOID PROCESSES *, are four in number,
two on either fide. They are thofe procefles, upon
which (with the fpinous procefs) the bone natural-
ly ftands, and which, when we compare it with a bat,
reprefent the legs; one of each fide, is named external
pteregoid, the other is named the internal pteregoid
procefs.

1, Each EXTERNEL PTEREGOID PROCESS, is thin, flat,
and bread, and extends farther backwards. Each in-
TERNAL PTEREGOID procefs, 1s taller and more flender; 6.
not {o flat nor broad. It hasits end rifing higher than the
other, and tipped with a fmall neat hook, named the
hook of the pteregoid procefs. The inner pteregoid
procefles, form the back of the noftrils. The Euftachian
tube, comes downwards, in a wide groove betwixt the
two procefles, and then turning its wide mouth towards
the noftril, it opens juft behind the internal procefs,
viz., behind the noftril, and over the back of the pa-
late. The hook of the pteregoid procefs, is called the
hook of the palate, of which it forms the backmoft
point. The mufculus cirumflexus vel tenfor pallati, rif-
ing from the mouth of the euftachian tube, turns with a

{mall

* There is fome confufion in this name, fince pterigoid fignifies
aliform, or wing like procefles,
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rl:;la:: 1. {mall tendon round this hook, like a rope over its pul-
""™ly; and the great mufcles of the lower jaw, the only
ones for moving it fideways, or for its grinding mo-
tions, arife from the pteregoid procefles, fo as to be
named the external and internal pteregoid mufcles,
according to the procefles from which they arife.
74 6. The azycous ProcEss *, is fo named, from its be-
' ing fingle, becaufe it is feated in the centre of the
bone, fo that it can have no fellow. Itftands perpen-
dicularly downwards and forewards, over the centre of
the nofe, and its chief ufe, is to give a firm feat or in-
fertion for the vomer or bone, which forms the feptum.
This, with the azygous procefs of the @thmoid bone
united, forms the upper and back parts of the feptum ;
and the vomer, or proper bone of the partition, ftands,
with a {plit edge, aftride over thefe two procefles, {o as
to have a very firm feat.

7. The cLYNoID PrOCESSES, have, like many parts of
the human body, a very whimfical name, very ill fuit-
ed to exprefs their form ; for it is not eafy in this in-
ftance, to acknowledge the likenefs of four little knobs,
to bed-pofts; yet the clynoid procefles, are very remark-

s. able. Thetwo ANTERIOR CLYNOID PROCESSES, are {mall
bumps, rather fharp, projecting backwards, and ter-
minating in two flat projecting points. The poste-

RIOR

* Azygous is a term, which is applied to fuch parts as have no
fellow ; becaufe almoft always the parts on one fide of the body,
are balanced by fimilar and correlponding parts on the other fide.
When they ftand in the centre of the body, or are otherwife fingle,
we call them azygous, and fo the azygous procels of the mthmoid
and fphenoid, and other bones ; or the azygous vein, which runs in
the centre of the thorax, and is fingle. ;
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RIOR CLYNOID PROCESSES, rife about an inch furtherback-
wards, and are, as it were, oppofed to the others. They
rife in one broad and flat procefs, which divides
above into two points, fmall and round, or knobby at
their points ; and they look forwards towards the an-
terior clynoid procefles,

The ceLra Turcica epuippiuM, or Turkifth faddle,
is the fpace enclofed by thefe four procefles, and is
well named. The cella turcica, fupports the pituitary
gland, an appendage of the brain, the ufe of which is
unknown. The carotid arteries, rife up by the fides
of the cella turcica, and mark its fides with a broad
groove. The optic nerves lie upon a groove at the
fore part of the cella turcica, betwixt the two anterior
clynoid procefles ; and fometimes the two anterior pro-
cefles, ftretch backwards, till they meet the pofterior
ones, and form an arch, under which, the carotid ar-
tery paffes. Often the pofterior clynoid knobs cannot
be fairly diftinguifhed; fince in many fkulls, they
form but one broad procefs.

This bone has alfo its cells, for all that part which
we call the body of the bone, dll the celld turcica,
that fpace which is betwixt the clynoid procefles
within and the azygous procefs without, is hollowed
into one large cell, divided with a middle partition.
It is indeed, lefs regular than the other cells; it is fome-
times very large, {ometimes it is not to be found ; it
has other trifiling varieties, which it weére idle to de-
fcribe.  As it communicates with the =thmoid cells,
it probably performs one office with them, is almoft a
continuation of them fo that when any one is lefs or
awanting, the others are proportionally larger.

L HOLES.
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6th pairs of the nerves, pafs through this foramen la-
cerumm, or wide hole, to go alfo into the eye. The op-
tic nerve, forms the proper organ of vifion. The {mal-
ler nerves of the 3d, 4th, sth, and 6th pairs, go to
animate its mufcles, with the trifling exception of fome
fmall twigs, which, pafling through the orbit, mount
upon the forehead, or go downwards into the nole,

3. ‘The ForRaMEN RoTUNDUM, 15 named from its
round fthape. The foramen opticum, is indeed round,
but it has already got an appropriated name. Now
to give the young anatomift a regular notion of this,
and of the next hole, we muit enumerate the branches
of the sth pair. ‘The fifth nerve of the brain, 1s as
broad as the little finger, and lies by the fide of the
cella turcica, where it divides into three lefler nerves,
- which are called branches of the sth pair.  The firft
branch of the sth pair, is deftined for the eye; the
fecond branch of the gth pair, for the upper jaw ; the
third branch of this sth pair, for the lower jaw: fo
the firft branch of the sth pair, pafles through the
foramen lacerum to the eye; the fecond branch of
the sth pair, pafles through the foramen rotundum, to
the upper jaw ; the third branch of this great nerve,
pailes through the foramen ovale, to the lower jaw ;
and if we had any faith in the doétrines of nervous
{ympathy, we thould fay, here is a wide fympathy pro-
vided among the nerves of the eye, the face, and the
lower jaw,

. The foramen rotundum then, is a hole exadly
round, pretty large, opening immediately under the
mner end of the foramen lacerum and tran{mitting the

Lij fecond
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- their lower edge is rough, for the firm attachment of

Fg. il

fhape of a nail ; or {fometimes named the os LACHRY- |
MALE, from its holding the dué¢t which conveys the
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pofed. The futures, if they require names, are to be

points : no particular defign of nature has been fup- ;
named after the bones which they unite together. 3‘

OSSA NASI.—The offa nafi are fmall bones, rather
thin, having no cancelli, being merely firm and
condenfed plates. They are convex outwardly, fo
that the two together form nearly an arch. They are
oppofed to each other by a pretty broad furface, fo
that their thin arch is firm. They have a flat rough
furface, by which they are laid upon the rough fur-
face of the frontal bone ; fo that there alfo their con-
nection is ftrong. They are enclofed by a branch of 1
the upper jaw-bone, which ftretching upwards, is nam-
ed its nafal procefs : and they lie with their edges un-
der it in one part, and above it in another, in fucha
way, that they cannot eafily be forced in. Laftly, :'

the cartilages of the nole ; and thewr loweft point, or
that where the bones of the nofe and the griftles of the
nofe are joined, is the moft prominent point (or as it is*
vulgarly called the bridge) of the nofe; from which
connection, notwithitanding its firmnefs, the cartila-
ges are fometimes luxated. ;

Os uneurs, {o named from its being of the fize and

'u

tears, is that thin fcale of bone which I have defcribed
as belonging to the os cethmoides. 1t 1s.commonly de-

feribed asa diftinét bone ; it is a thin flat bone, a fingle
{cale, without any cancelli; it is found in the inner

angle of the eye, at its forepart, and juft touching thsi 3
top
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top of the nofe; it has a large groove in it for holding Plate Iv..
the lachrymal fac and duc. One half of this bone fp ¥
behind the groove, and there the eye rolls upon it.
One half of it is occupied by the groove for the nafal
duct; and the other fide of the groove is formed by the
rifing branch, or nafal procefs, asit is called, of the up-
per jaw-bone. The os unguisis delicate, and eafily
broken, being as thin as a {heet of paper. It is this
bone which is pierced in the operation for the fiftula
lachrymalis, which is eafily done, almoft with a blunt
fteel or probe ; and the chief caution is to keep for-
wards, fo as to perforate in the place of the groove, as
that will lead into the nofe, and not behind it, which
would carry the perforating inftrument into the ceth-
moidal finufes, and perhaps wound the {pongy bone.

This bone feems peculiarly liable to caries, which is
perhaps the nature of all thefe thin bones ; for as they
have no marrow, they muft depend entirely on their
periofteum, which they are no fooner robbed off than
they die.

Ossa MAXILLARIA sUPERIORA.—The upper jaw-bones Fig. vi. &
are particuiarly worthy of notice ; for here we find all
that is curious in the face, even to its fize and {hape.
The upper jaw-bones are of a very great fize, forming
as it were the foundation or bafis of the face. They
fend a large branch upwards, which forms the fides of
the nofe ; a broad plate goes backwards, which forms
the roof of the palate. There is a circular projection
below, which forms the alveoli, or fockets of the teeth.
The upper jaw-bones are quite hollow within, form-
ing a very large cavity, which is capable of containing
an ounce of fluid, or more : = And the fize of this ca-

vity
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plaeTv. Vity feems to determine the height of the chcek-i:uﬁé;
Hg-vit& and the form of the face ; and the difeafed enlarge-
ment of this cavity raifes the cheek-bone, leflens the
eye, and deforms the face in a very extraordinary de4
gree.
Thefe procefles, and this cavity of the bone, are
what deferve moft particular notice.

2. 1. The firft is the NAsaL ProcEss, which extends
upwards, to form the fide of the nofe. It is arched
outwards, to give the noftrils fhape. Its fides fupport
the nafal bones ; and the cartilages of the alz nafi, or
wings of the nofe, are fixed to the edges of this Pro-
cefs.

% 2. A plate of this bone is called the orbitary pro-
cefs. This thin plate is the roof of the great cavity,
which occupies this bone entirely. It is at once as a
roof to the antrum maxillare, and as a floor for the
eye to roll upon. There is a wide groove along the
upper furface of this plate, in which the chief branch
of the upper maxillary nerve lies: And this nerve,
named infra orbitary nerve from its lying thus under
the eye, comes out by a hole of the jaw-bone under
the eye, which is named infra orbitary hole. f‘intf
thus the nerve appearing upon the cheek, is the chief ‘
nerve of the face.

2. 3. This great bone is the bafis upon which the
cheek-bone fiands ; and that it may have a firm place,
there is a rough and (as anatomifts call it) f{cabrous
furface, which makes a very firm future with the cheek-
bone ; and as this {urface rifes a little, it is named the
malar procefs.

4. From
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4. From the lower circle of the upper bone, there 1}’!;!&%{:-’&
projects a femicircle of bone, which is for lodging the vii.
| teeth of the upper jaw. This circle of bone is as deep
as the fangs of the teeth are long. And it may be
very truly named a procefs (PROCESSUS ALVEOLARIS),
~ fince it does not exift in the foetus, nor till the teeth be-
gin to be formed ; fince it grows along with the teeth,
and is abforbed and carried clean away when in old
~ age the teeth fall out. The fides of the fockets in
~ which the teeth are lodged, are extremely thin, and
- furround them clofely. The teeth are fo clofely em-
* braced by their fockets, and we are fo far from being
~ poffefled of any inftrument by which they can be
- pulled perpendicularly out, that the fockets can fel-
- dom efcape ; they are broken or fplintered in perhaps
*1 one of four extractions, even by the moft dextrous ar-
- tifts in that line.
E §. The parLaTe ProcEss is a plate of bone which
~ divides the nofe from the mouth, conftituting the roof
~ of the palate, and the floor or bottom of the noftrils.
’ This plate is thinner in its middle, and thicker at ei-
* ther edge : thus, it is thick where it firft comes off
~ from the alveolar procefs ; it is thin in its middle ; and
it is again thick where it meets its fellow of the oppo-
" fite fide. For at the place where the two upper jaw-
bones meet, the palate plate is turned upwards, fo
that the two bones are oppoled to each other in the
- middle of the palate, by a broad flat furface, which
. cannot be feen but by feparating the bones. This fur-
face is fo very rough, that the middle palate future
- almoft refembles the futures of the kull; and the max-
ﬂia:y bones are neither eafily {eparated, nor eafily
: M joined
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joined again. This meeting of the palate plates by a '
broad {urface, makes a rifing fpine, or fharp ridge to-
wards the noftrils ; {o that the broadnefs of the furface
by which thefe bones meet, ferves a double purpofe ;
it joins the bones fecurely, and it forms a {mall ridge
upon which the {plit edge of the vomer, or partition of
the nofe is planted. Thus we find the palate plate
of the maxillary bones conjoined, forming almoft the
whole of the palate, while what are properly called
the palate bones form a very {mall fhare of the back
part only. As thefe thinner bones of the face have
no marrow, they are nourifhed by their periofteum
only ; they are of courfe perforated with many fmall
holes. A great many minute holes are found a-
long the palate plate, about the place of the fock-
ets, and indeed all over the maxillary bones: And
this is particular in the palate, that the hard mem-
brane, or convering of it, is fixed to the bony plate |
by many rough tubercles, and even by fmall hooks,
which are eafily found in the dried bone. ‘

6. The ANTRUM MAXILLARE, Or cavity of the jaw-bone, |

1s commonly named ANTRUM HIGHMORIANUM, after its g
difcoverer Highmore. We have gone round the an-
trum, on all its fides, in defcribing thefe procefles of
the bone : the palate plate makes the floor of the an-
trum ; the orbitary procefs makes its roof ; the cheek
quite up’ from the fockets of the teeth to the lower
part of the eye, forms its walls or fides : fo that when
the antrum enlarges, it is the cheek that becomes de-
formed ; and when we defign to open the antrum,
we either perforate the cheek, or pull one of the
teeth. The antrum is round towards the cheek, but

' it
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it has a flat fide towards the nofe ; it is divided from prate 1v.
the cavity of the noftril by a flat and very thin plate G ™ *
of bone; it feems in the naked fkull to have a very
wide opening, and the lower {fpongy bone is hung by
a fmall hook upon the edge of this thin feptum,
which divides the antrum from the nofe ; but in the
fkull, covered with its foft parts, we find the antrum
almoft clofed by a membrane which ftretches over
the opening, and leaves but one or two very {mall
holes, of the fize of the {malleft pea, by which, per-
haps, the reverberation of found in the antrum is
more effectual in raifing the voice, and by which fmall
hole, the mucus, which is fecreted in, the antrum,
drops out into the nofe. The cavity of the antrum,
like the inner furfaces of the noftrils, is covered with
a membrane, and is bedewed with mucus; and the
mucus drops more or lefs freely in various pofitions of
the head. Sometimes by cold, or other accidents, in-
flammations and f{wellings of the membrane come
on; the holes are clofed; the drain of matter is fup-
prefled and confined within, and the cheek f{wells.
Perhaps there may be fome particular difeafe of the
membrane with which the cavity is lined, or of the
bone itfelf : in one way or other, difeafes of this ca-
vity, and collections of matter, dreadful pain and
caries of the bone, are very frequent ; then the cheek
rifes ; the face is irrecoverably deformed. Sometimes
the matter makes its way by the fides of the teeth,
or at laft, it burfls through the bones, makes an ulcer -
in the cheek ; and then there is a natural cure, but
flow and uncertam. There is no very fure mark of
this difeafe ; it may be known by an attentive retro-

M 1 fpedt
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Pl V. {pect of all the circumftances. The difeale is not to be 1
o b fily mor certainly difcovered ; but a very long con- |
tinued toothach, an uncommon degree of pain, or |
greater affection of the eye, with a fiyelling and red- |
nefs, and gradual rifing of the cheek, are very fuipi- |
cious figns. The pulling of the fecond or third of
the grinding teeth, often brings a fplinter away with |
it, whiciz opens a road for the matter to flow; or |
though there be no breach of the focket, often the |
confined matter follows the teeth, becaufe not unfre- |
quently the longer fangs of the grinders naturally
penetrate quite into this cavity of the jaw : if the mat-
ter fhould not flow, the floor of the antrum is eafily
perforated, by introducing a fharp ftillet by the focket
of the tooth that is pulled. The flow of the matter
gives relief, and injections of warious medicines com-
plete the cure. But as this opening is {ometimes a
cure, it is fometimes alfo a difeafe ; for the breaking
of a focket, fometimes opening a way into this an-
trum, there follow: inflammation of its internal furface,
a running of matter, and fometimes caries of the
bone.
Hovzs.—The holes of the jaw-bone are two only : |
t. 1. The NFra-orBITARY hole, for tran{mitting the
infra-orbitary mnerve from the bottom of the eye,
comes along under the eye in a bony groove, and |
makes generally one large round hole on the cheek, |
juft under the margin of the orbit, or fometimes
the nerve divides and makes two fmaller holes in |
its pailage upon the cheek ; and, 2. A hole in the |
palate plate, which belongs equally to each of the |
palate bones ; for it is betwixt the two bones in the |
fore part, or beginning of the palate future behind
the |
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the two firft cutting teeth. This hole 1s named ro-
RAMEN INCISIVUM, as opening juft behind the incifive
or cutting teeth; oritis named ANTERIOR PALATINE
#oLE, to diftinguifh it from one in the back of the
palate : This hole is large enough to receive the point
of a quill; it is fingle towards the mouth; but to-
wards the nefe, it has two large opemings, one open-
ing diftinétly into each noftrl.

3. Butit will be well to explain here a third hole,
which is common to the maxillary with the proper
palate bones. It is formed om the back part of the
palate (one on either fide), in the future which joins
the palate-bones to the jaw-benes: It is named ros-
TERIOR PALATINE HOLE : It is as large as the anterior
palatine hole, but it ferves a much more important
purpofe ; for the upper maxillary nerve fend a large
branch to the palate, which branch comes down be-
hind the back of the noftril, perforates the back of
the palate by the pefterior palatine hole, and then
soes forward in two great branches along the palate.
‘Thus the chief, or, we might fay, the only nerves of
the palate comes down to it through thefe pofterior
palatine holes : but the ufe of the anterior palatine
hole is a problem ftill ; for we cannot believe that {o
great a hole, fo very regular, and {o curioully divided,
fo as to open into the two nofirils, can be quite ufe-
lefs ; yet the meaning of this hole has never been ex-
plained. It looks alnoft as if it were merely defigned
for giving the foft palate a furer hold upon the bone ;
for no ducls have been found opening into the palate
from the nofe, nor any glands with their ducts feated
here ; nor any nerves pafling either from the nofe to

the
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Plate IV. the palate, or from the palate to the nofe; nor any

Fjg. vii. fc S

viii. artery, except one of the moft trifling fize. In fhort,
anatomifts having fought with care for any thing that
might explain its ufe, have ftill found nothing but the
hard membrane filling up the anterior hole.

The whole {urface of the bone which forms the an-
trum, is perforated with frequent {mall holes, efpecially
towards its back part, tranfmitting {mall arteries and
nerves to the teeth ; and the back of the antrum
forms with the orbitary part of the {phenoid bone a
fecond foramen lacerum for the eye; an iregular
opening towards the bottom of the focket, which is
for the accumaulation of fat, not for the tran{miffion
of nerves ; and it is fiom the wafting of this fat, taken
back into the {yftem, that the eye {inks {o remarkably
in fevers, confumptions, and fuch other difeafes as
wafte the body.

The OSSA PALATI, or PALATE BONES—are
very {mall, but have fuch a number of parts, and -
fuch curious connections as are not eafily explained.
They feem to eek out the fuperior maxillary bones,
fo as to lengthen the palate, and complete the noilrils
behind : they even extend upwards into the focket,
fo as to form a part of its circle ; although, in looking
for them upon the entire fkull, all thefe parts are fo
hidden, that we fhould fuppofe the palate bones to

be of no greater ufe nor extent than to lengthen the
palate a little backwards.

Fig.iv.v.  The parts of the palate bone are thefe :

s e The paraTaL pLATE, or procefs of the palate

bone, whence it has its name, lies horizontal in the
fame
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fame level with the palatal procefs of the jaw bone, iRpee IV
which it refembles in its rough and {pinous furface ;& vi. 1.
in its thinnefs ; in its being thinner in the middle, and
thicker at either end ; in its being oppofed to its fel-
low by a broad furface, which completes the MipDDLE Fig. iv. 9.
PALATE SUTURE ; and it is connected with the palate Fig. iii. =
procefs of the jaw, by a future refembling that by
which the oppofite bones are joined ; but this future,
going acrofs the back part of the palate, is named
the TRANSVERSE PALATE SUTURE. Where the two pa- k
late bones are joined, they run backwards into an
acute point ; on either fide of that middle point, they
make a femicircular line, and again run out into two Fig. iv. v,
points behind the grinding teeth of each fide. By this i
figure of the bones, the back line of the palate has a
fcolloped or waved form. The velum palati, or cur-
. tain of the palate, is a little arched, following the ge-
neral line of the bones; the uvula or pap hangs ex-
actly from the middle of the velum, taking its origin
from the middle projecting point of the two bones;
and a fmall mufcle, the azygus uvule, runs down in
the middle of the velum, taking its origin from this
middle.

2. The {mall projecting point of the palate bone,
juft behind the laft grinding tooth, touches the ptere-
goid procefs of the fphenoid bone, it is therefore named
the prErREGOID PrOCESs of the palate bone; butitis =
fo joined with the pteregoid procefs of the {phenoidal
‘bone, that they are not to be diftinguifhed in the
entire fkull. The pofterior pteregoid hole, or third
hole of the palate, is juft before this point.

3. The
G
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3. The NasaL PLATE or PROCESS, is a thin and fingle
plate ; rifes perpendituiaﬂy upwar&s from the palate ;
lies upon the fide and back part of the nofirils, {o as
to form their opening backwards into the throat ; it
1s fo joined to the upper jaw-bone, that it lies there
like a founding-board upon the fidé of the antrum

‘Highmorianum, and completes that cavity forming
the thin partition betwixt it and the nofe.

4. This nafal procefs extends thus up from the back
arch of the palate, to the back part of the orbit; and
though the nafal plate is very thin and delicate in its
whole length, yet, where it enters into the orbit, it
is enlarged into an irregular kind of knob of a trian-
gular form. This knob is named its ORBITARY PRO-
CESS ; or, as the knob has two faces looking two ways
in the orbit, it is divided {fometimes, (as by Monro the
father), into two orbitary procefles, the anterior and
pofterior ; the anterior one is the chief. This or-
bitary procefs, or point of the palate bone, being tri-
angular, very fmall, and very deep in the focket, is
not eafily difcovered in the entire {kull.

5. This orbitary procefs, is moft commonly hollow
or cellular, and its cells are fo joined to thofe of the
fphenoid bone, that it is the palate bone that {huts
the fphenoid cells, and the {phenocid and ParaTiNe
ceLLs of each fide, conftitute but one general cavity.

iz The OSSA. SPONGIOSA, or TURBINATA IN-

FERIORA, are {fo named, to diftinguifh them from the
upper {pongy bones, which belong to the os ceth-

moides ; but thefe lower fpongy bones, are quite dil-
tinét,
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tinét, formed a part, and connected ina very ﬂlght Plate IY.
‘gﬂl‘ll

way with the upper jaw bones. viil,

The o0ssA SPONGIOSA INFERIORA, are two bones, much
rolled or convoluted, very fpongy, much refembling
puft-pafte, having exactly fuch holes, cavities, and net-
work, as we fee in raifed pafte, {o that they are exceed-
ingly light. They lie rolled up, in the lower part of the
nofe ; are particularly large infheep; are eafily feen,
either in the entire fubjed, or in the naked fkull. Their
point forms that projection, which we touch with the
finger in picking the nofe; and from that indecent
practice, very often ferious confequences arife, for in
many inftances, polypi of the lower {pongy bones,
which can be fairly traced to hurts of this kind, grow
fo, as to extend dnwn the threat, caufing {uffocation
and death.

One membrane conftitutes the univerfal lining of
the cavities of the nofe, and the coverings of all the
fpongy bones., This continuity of the membrane, pre-
vents our {eeing in the fubje@®, how flightly the fpon-
gy bones are hung; but in the bare and diffected
fkull, we find a neat fmall noox upon the fpongy bone, Fig. iii.s.
by which it s hung upon the edge of the antrum
maxillare ; for this lower fpongy bone, is laid upon the
fide of the antrum, fo as to help the palate bone, in
clofing or covering that cavity from within. One
eND of the {pongy bone, rather more acute, is turn-
ed towards the opening of the noftril, and covers the
end of the lachrymal duc : the other enp of the fame %+
bone, points backwards towards the throat, The

curling plate, hangs down into the cavity of the nof- Fig. i
N ril
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tril, with its arched fide towards the nofe "Fhis {pori-
gy bone, differs from the {pongy procefs of the wth-
moid bone, in being lefs turbinated or complex, in
having no cells connected with it, and perhaps it is lefs
directly related to the organ of fmell. If polypi arife
trom the upper {pongy bene, we can ufe lefs freedom,
and dare hardly pull them away, for fear of injuring
the cribriform plate of the @thmoid bone. We are in-
deed, not abfolutely prohibited from pulling the polypi,
from the upper fpongy bone ; bnt we are more at eafe,
in pulling them from the lower one, fince it is quite
an infulated bone. When peafe, or any fuch foreign
bodies, are detained in the nofe, it muft be from {wel-
ling, and being detained, among the {pongy bones.

The fpongy bones, are not abfolutely limited in
their number : there is fometimes found betwixt thefe
two, a third fet of {mall turbinated bones, commonly
belonging to the @thmoid bone. |

VOMER.—The nofe is completed by the vomer,
which is named from its refemblance to a plough
fhare, and which divides the two noftrils from each

" other: Itisa thin and flender bone, confiiting evi-

dently of two plates‘qnuﬁh_ comprefled together, very -
denfe, and ftrong, but ftill fo thin, as to be tranfparent.
The two plates of which the vomer is compofed, {plit
or part from each other at every edge of it, {o as to

.form a groove on every fide. 1. On its upper part, or

as we may call it, its bafe, by which it ftands upon the
{kull, the vomer has a WIDE GROOVE, receiving the pro-
jeéting point of the @thmoid and {phzenoid bones : thus
it ftands very firm and fecure, and capable, of refifting
. 6 | very
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bone. 4. Is the one the beft entitled to the name of
procefs, becanfe it ftands out quite infulated, and goes

-outwards and backwards to unite with the temporal

Fig. xi. xii.

bone, in forming the zygoma or temporal arch ; it is
named the zvcomaTic rrocess. 5. That plate, which
goes backwards to form the floor of the orbit, is na-
med the INTERNAL ORBITARY PROCESS. 1 his bone has
no holes, except fuch minute ones, as tran{mit arteries,
merely for the nourifhment of the bone itfelf.

OS MAXILLAE INFERIORIS.—The lower jaw
bone, is likened to a horfe fhoe, or to a crefeent, or to
the letter U, though we need be under no anxiety about
refemblances, for a form fo generally known. There
is fuch an infinite complication of parts furrounding
the jaw, of glands, mufcles, blood-veflels, and nerves,
that it were endlefs to give even the flighteft account
of thefe. They fhall be referved each for its proper
place, while I explain the form of the lower jaw, in
the moft fimple and eafy way.

1. The fore part, or chin, is in a handfome and
manly face, very fquare ; and this portion is marked
out by this {quarenefs, and by two fmall holes, one on
either fide, by which the nerves of the lower jaw come
out upon the face.

2. The bafe of the jaw, is a fireight and even line,
terminating the outline of the face. It is diftinétly
traced all along, from the firft point of the chin,
backwards to the angle of the jaw. Fraétures of this
bone, are always more or lefs tranfverfe, and are eafily
known by the falling down of one part of this even
line, and by feeling the crathing bones when the fall-

en
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en part is raifed.  Such fractures happen from blows Plate Fv.
or falls ; but not by pulling teeth, for the fockets of -
ihe teeth bear but a fmall proportion to the reft of
the jaw ; even in children, this cannot happen ; for in
them the teeth have no roots, and have no hold nor
dangerous power over the jaw: Though (as I have
faid) the fockets often fuffer, the jaw itfelf never
yields.

3. The angle of the jaw, is that corner where the
bafe of the jaw ends, where the bone rifes upwards, at
right angles, to be articulated with the head. This
part alfo, is eafily felt, and by it we judge well of the
fituation of veins, arteries, and glands, which might be
in danger of being cut, in wounds or in operations.
There are two procefles of the jaw, of particular im-
portance, the coronoid or horn-like procefs, for the ins
{ertion of its ftrong mufcles, efpecially of the temporal
mufcle, and the condyloid or hinge procefs, by which
it is jointed with the temporal bone.

4. The coroNoID PROCESS, named from its refem-
blance to a horn, is, like the reft of the jaw-bone, flat
on its fides, and turned up with an acute angle, very
fharp at its point, and lying exally under the zygoma,
or temporal arch. The temporal mufcle runs under
this arch, and lays hold on the coronary procefs, not
touching it on one point only, but grafping it on eve-
ry fide, and all round. And the procefs is fet fo far
before the articulation of the jaw, that.it gives the
mufcle great power. This procefs is fo defended by
the temporal arch, and fo cpvered by mufcles, that it
cannot be felt without.

s. The
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5. The conpyLoD PROCESS, OF the articulating pro-
cefs of the jaw, is behind this, and is formed by the
body of the bone turned up at its angle. This alfo id
of the fame flat form with the reft of the jaw. The
condyle, or joint of the jaw-bone i placed upon the
top of this rifing branch. The condyle, or articulat-
ing head is not round, but flat, of a long form, and fet
acrofs the branch of the jaw. This articulating pro-
cefs is received into a long hollow of thie temporal
bone, juft under the root of the zygomatic procefs; {o
that by the long form of the condyles, and of the ca-
vity into which it is received, this joint, is a mere hinge,
not admitting of lateral nor rotatory motions, at leaft
of no wider lateral motions than thofe which are ne-
ceflary in grinding the food ; but the hinge of the jaw
is a complex and very curious one, which fhall be ex-
plained in its proper place.

6. The ALVEOLAR PROCESS or the long range of fockets
for the teeth, refembles that of the upper jaw. The
jaw, as the body grows, is flowly increafing in length,
and the teeth are added in proportion to the growth
of the jaws. When the jaws have acquired their full
fize, the fockets are completely filled ; the lips are ex-
tended, and the mouth is truly formed. In the de-
cline of life, the teeth fall out, and the {ockets are re-
abforbed, and carried clean away, as if they had never
been ; fo that the chin projects, the cheeks become
hollow, and the lips fall in, the fureft marks of old
age.

gTheﬁ: fucceflive changes of the form of the jaw are
worthy of being mentioned once more ; firlt, That in
the child, the jaw confifts of two bones, which are join-
ed
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ed flightly together in the chin. This joining, or fym- E:“-’]f
phyfis, asit is called, is eafily hurt, fo that in preterna-
tular labours itis, according to the common method of
pulling by the chin, always in danger, and often bro-
ken. During childhood the procefles are blunt, and
fhort, do not turn upwards with a bold and acute an-
gle, but go off obliquely from the body of the bone.
The teeth are not rooted, but fticking fuperficially
in the alveolar procefls ; and another fet lies under
them, ready to pufh them from the jaws.

Secondly, That in youth, the alveolar procefs is ex-
tending, the teeth are increafing in number. The coro-
noid and articulating procefles are growing acute and
large, and are fet off at right angles from the bone. The
teeth are now firmly rooted ; for the fecond fet has
come up from the fubftance of the jaw.

Thirdly, In manhood, the alveolar procefs is ftill more
elongated. The dentes fapientiee are added to the
number of the teeth ; but often, by this, the jaw is
too full, and this laft tooth coming up from the back-
moft point of the alveolar procefs in either jaw, it
{ometimes happens, that the jaw cannot eafily clofe;
the new tooth gives pain ; iteither corrupts, or it needs
to be drawn. |

Fourthly, In old age, the jaw once more falls flat 5 it
{hrinks according to the judgment of the eye, to half
its fize ; the fockets are abforbed, and conveyed away ;
and in old age the coronoid precefs rifes at a more
acute angle from the fkull, and by the falling down of
the alveolar veolar procefs, the coronoid procefs feems
increafed in length.

HOLES. "
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HOLES.—The holes of the jaw are chiefly two :

I. A LARGE HoLE on the inner {ide, and above the an-
gleof the jaw, juftatthe point where thefe two branches,
the condyloid and the coronoid procefles part. A wide
groove from above downwards, leads to the hole ; and
the hole is, as it were, defended by a fmall point, or pike
of bone, rifing up from its margin. This is the crzAT
HoLE for admitting the LOWER MAXILLARY NERVE Into
the hollow of the jaw, where it goes round within the
circle of the jaw, diftributing its nerves to all the teeth.
But at the point where this chief branch of the nerve
goes down into the jaw, another branch of the nerve
goes forward to the tongue. And as nerves make an
impreflion as deep as that of arteries in a bone, we find
here two grooves, firft, One marking the place of the
great nerve, as it advances towards its hole; and,
fecondly, A fmaller groove, marking the courfe of

-the leffer branch, as it leaves the trunk, and pafles

this hole to go forward to the tongue.

Along with this nerve, the lower maxillary artery,
a large branch, enters alfo by the hole ; and both the
nerve and the artery, after having gone round the ca-
nal of the jaw, emerge again upon the chin.

2. The fecond hole of the lower jaw is that on the
fide of the chin, about an inch from the point which
permits the remains of the great nerve and artery (al-
moft expended upon the teeth) to come out upon
the chin ; it is named the MENTAL HOLE.

CH AL





















OF THE TRUNK. IR

and very fmall or {pinous at their further end ; and in ;l';“:“_m‘
place of ftanding perpendicularly out from the body,
they are fo bent down, that they do not form a pro-
minent nor unfightly {pine, but are ranged almoft in a
perpendicular line, that is, laid over each other, like
the fcales of armour, the one above touching the one
below, by which the motions of thefe vertebra are ftill
further abridged. And, laftly, the TRANSVERSE PRO-
cEssEs, which are fhort and knobby, in place of ftand-
ing free and clear out, like thofe of the loins, are tra-
malled and refiricted from motion, by their connection
with the ribs ; for the ribs are not merely implanted
upon the bodies of the dorfal vertebre, but they are
further attached firmly by ligaments, and by a regular rig. iv.
joint to the tranf{verfe procefs of each vertebra. Now
the rib being fixed to the body of one vertebra, and to

the tranfverfe procefs of the vertebra below, the mo-
~ tions of the vertebra are much curbed. And we alfo Fig. .
get another mark by which the dorfal vertebre may
be known, viz. that each vertebra bears two impref-
fions of the rib which was joined to it, one on the flat
fide of its body, and the other on the fore part of its
tran{verfe procefs.

Ofthe vERTEBR & oF THE NECK.—T he vertebrza of the Fig. vi
neck depart ftill farther from the common form. Their
Bopies are flattened on their fore parts, {o as to make
a flat furface on which the windpipe and gullet lie
{fmooth. The Bopy is very {mall in all the vertebre
of the neck. In the uppermoft of the neck there is
abfolutely no body ; and the next to that has not a
body of the regular and common form. There is not
in the vertebraz of the neck, as in thofe of the loins, a

cup.
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Plate VIL cup or hollow for receiving the intervertebral fubftance;
& ™  but the furfaces of the body are flat or plain, and the
articulating procefles are oblique, and make as it were
one articulation with the body ; for the lower {urface
of the body being not hollow, but plain, and inclined
forwards, and the articulating procefles being alfo plain,
and inclined backwards, the two furfaces are oppofed
to each other, and the one prevents the vertebre from
fliding forwards, and the other prevents it from {liding
backwards, while a pretty free and general motion is

3  allowed. 'The spiNous ProcEssEs of the neck are for
the infertion of many mulfcles, and therefore they are
fplit. This bifurcation of the fpinous procefs is not
abfolutely peculiar to the cervical vertebra ; for fome-
times, though rarely, the others are fo: and it is only
inthe middle of the neck that eventheyare forked; for
the firft vertebra is a plain ring, without any tranf-
verfe procefs, becauie there are few muicles attached
to it ; and the laft vertebra of the neck is {carcely bi-
furcated, approaching to the nature of the dorfal ver-
tebra ; for it is long and aquiline ;.is deprefled to-
wards the back, and is fo much longer than the others,
as to be diftinguifhed by the name of VERTEBRA PRO-=
MINENS. :

The TRANSVERSE PROCESSES of the neck are alfo bi-
furcated, becaufe there are a great many fmall mufcles
inferted into them alfo. But the moit curious pecu-
liarity of the tranfverfe procefles is, that each of ‘them
is perforated for the tranfmiflion of the great artery,
which is named VERTEBRAL ARTERY, becaufe it pafles
through thefe holes in the vertebra which form altoge-

ther a bony canal for the artery. This artery, which is
' defended
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the articulating proceiles being produced to fuch a Plate Vik
length, that they may lap over each other to prevent
luxations of the fpine ; and they muft, of courfe, have

thefe fmall joints, that they may yield to this general
bending of the {pine.

THORA X.

Or THE RIBS.—The ribs, whofe office it is to give
form to the thorax, and to cover and defend the
lungs, alfo affift in breathing; for they are joined
to the vertebrz by regular hinges, which allow of
fhort motions, and to the fternum by cartilages, which
yield to the motion of the ribs, and return again
when the mufcles ceafe to ad.

Eachrib, then, is charactered by thefe material parts;
a great Jength of bone, at one end of which there is a
head for articulacion with the vertebrz, and a fhoulder
or knob for articulation with its tranfverfe procefs;
at the other end there is a point, with a focket for re-
celving its cartilage, and a cartilage joined to it, which
1s implanted into a fimilar focket in the fide of the fter-
num, fo as to complete the form of the cheft.

The nbs are twelve in number, according to the
pumber of the vertebrm in the back, of which feven
are named true ribs, becaufe their cartilages join di-
rectly with the fternum, and five are named falfe ribs,
becaufe their cartilages are not feparately nor divectly
implanted into the flernum, but are joined one with
another; the cartilage of the lower rib being joined,
and loft in that of the rib abave, fo that all the lower
1ibs run into one greater eartilage. But there is fiill
another diftin¢ton, viz. that the laft rib, and commonly
allo the rib above, is not at all implanted in the fter-

Q numni,
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ligaments and mufcles from the fpine, which fufpend
and move the rib.
5. The angle of the rib is often mentioned, being
a common mark for the place of furgical operations,
There is a flatnefs of the thorax behind, forming the’
breadth of the back ; the fharpnefs where this flatnefs
begins to turn into the roundnefs of the cheft, is form-
ed by the angles of the ribs. Each rib is round in the
place of its head, neck, and tubercles ; it grows flat-
ter a little, as it approaches the angle ; but it is not
completely flattened till it has turned the angle which
is the proper boundary betwixt the round and the flat
parts of the rib. = It is very evident that this anatomy
of the ribsis neither difficult nor important. It is i
fome degree ufeful in the more advanced partsof ana-
tomy, to remember the names; and it is neceflary,
even in {peaking the common language of furgeons, to
know thefe parts, viz. the head of the rib ; the tuber-
cle, or fecond articulating furface ; the angle, or turn-
ing forward ef the rib ; the upper round, and the low-
er flat edge; and efpecially to remember the place and
the dangers of the intercofal artery. But there are
fome peculiarities in individuaf ribs, the chief of which
are thefe: The fize or length of the ribs gradually de-
creafes from the firft to the laft, the firlt being exceed-
ingly fhort and circula¥, the lower ones longer, and al-
moft right lined : fo that the thorax is altogether of a
conical ﬂmpe,-tlie upper opening fo finall, as juft to per-
mit the trachea cefophagus, and great veflels, to pafs ;
the lower opening fo large, that it equals the diameter
of the abdomen: The firlt rib is confequently very
thort 5 1t 1s thick, ftrong, and of a flattened form ; of
2 which
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which flatnefs one face looks upwards, and another pate viz.
downwards, and the great axillary artery and vein lie '8 ™
upon its flat upper furface. It is alfo particularly cir-
cular, making more than half a circle from its head to
the extremity where it joins the fternum ; it has, of
courle, no angle, and wants the diftorted twifting of
the other ribs: The fecond rib is alfo round, like the
firft rib. The eleventh and twelfth, or the floating
ribs, are exceedingly {mall and delicate, and their car-
tilage terminates in an acute point, unconnedted with .
the fternum; and, laftly, the heads of the firft, and of
the eleventh and twelfth ribs, are rounder than any of
the others ; for thefe three have their heads implanted.
into the flat fide of one vertebra only, while all the o-
thers have theirs implanted betwixt the bodies of two
vertebree.

The cartilages of the ribs complete the form of the
thorax, and form all the lunated edge of that cavity ;
and it isfrom this cartilaginouscircle that the great muf-
cle of the diaphragm has its chief origin, forming the
partition betwixt the thorax and the abdomen. The
tarther end of each rib [wells out thick and fpongy, and -
has a fmall focket for lodging the cartilage ; for thefe
cartilages are not joined like the intervertebral {ub-
ftances with their bones; but there is a fort of joint
very little moveable indeed, but ftill having a rude
focket, and a firong capfular ligament, and being cap-
able of luxation by falls and blows ; and the implan-
tations into the fternum are evidently by fair round rig.xii
fockets, which are eafily diftinguithed upon the two
edges of that bone. Thefe cartilages may be enumer-

' ated
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ﬂf the focket, uhﬂncc the {focket is named a!tilbuium Plate VIIL,
ifchii, as peculiarly belangmg to this bone. The bump

or round {welling upon which we refi, is named the

tuber ifchii ; and the {maller part, which extends up-

wards to meet the os pubis, is named the ramus, or
branch, which meets a {imilar branch of that bone, to

form the thytoid hole.

The ropy is the uppermoft, and thicker part of the
bone, which helps in forming the focket; and. among
the three bones this one forms the largeft fhare of it ;
nearly one half, From the body, a fharp pointed pro-
cefs, named spivous procEss of the ifchium, is projedt-
ed backwards, which pointing towards the lower end
of the facrum, receives the uppermoft of two long li-
gaments, which, from their pafling betwixt the ifchium
and {acrum, are named facro-feiatic ; by this ligament
a femicircle of the os ilium, juft below the joining of
the ilium with the facrum, is completed into a large
round hnie, which 1s in like manner named the facro-
{¢iatic hole, and gives paflfage to the great nerve of
the lower extremity, named the great facro-fciatic
nerve.

The TusEr, or round knob, being the point upon
which we reft, this bone has been often named os sE-
DENTARIUM. The bump is a little flattened when we
fit upon it. It is the mark by which the lithotomift
directs his incifion, cutting exactly in the middle be-
twixt the anus and this point of bone. It is remark-
able as the point towards which the pofterior or lower
facro-fciatic ligament extends, and as a point which
gives rife to {feveral of the ftrong mufcles on the back
of the thigh, and efpecially to thofe which form the
hamftrings.

S The
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Plate VIIL.  The rRAMuUS, or branch, rifes obliquely upwards and
forwards, to join a like branch of the pubis. This
branch, or arm, as it is called, is flat, and its edges are
turned a little forewards and backwards, fo that one
edge forms the arch of the pubis, while the other edge
forms the margin of the thyroid hole,

The os PUBIS, Or SHARE-BONE, 1s the laft and fmalleft
piece of the os innominatum, and is named from the
mons veneris being placed upon it, and its hair being
a mark of puberty. It forms the upper, or forepart of
the pelvis, and completes the brim, and, like the if-
chium, it alfo is divided into three parts, viz. the Bopny,
ANGLE, and rRAMUS,

The popy of the pubis is thick and ftrong, and forms
about one-fifth of the focket for the thigh bone. It
is not only the fmalleft, but the fhalloweft part of the
focket. The bone grows {maller, as it advances to-
wards its angle, the joining of the offa pubis. There
it grows again broad and flat, and the two bones meet
with rough furfaces, but with two cartilages interpof-
ed. Over the middle of this bone, two great mufcles,
the iliac and ploas mufcles, pafs out of the pelvis to
the thigh ; and where they run under the higament of
the thigh, they make the pubis very fmooth. Along
this bone, there is a little edge, or fharp ridge, which
marks the brim of the pelvis, and the part which is o-

~ ver the fymphyfis, or jeining of the bones, rifing high-
“er than the reft of the ridge, is named the creft of the
pubis ; and from this point the fmall pyramidal muf-
cles of the abdomen rife. The ramus, or branch, is
that more flender part of the pubis, which, joining
with
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‘with the braneh of the ifchium, forms with it the arch Plate VIIL
of the pubis, and the edge of the thyroid hole.

This completes the firil anatomy of the pelyis:
But when we confider the whole, it is further ne-
ceflary to repeat, in fhort definitions, certain points
which are oftener mentioned as marks of other
parts.

The proMoNTORY of the facrum is the projection
formed by the loweft vertebra of the loins, and the
upper point of that bone. The noLLow of the fa-
erum is all that fmooth inner furface which gives out
the great nerves for the legs and pelvis. The LEssEr
ANGLE, in diftinétion for the greater angle or promon-
tory of the facrum, is a fhort turn in the bone near
~ where it is joined with the coxygis. The cresT of
the pusis is a fharper ridge or edge of the bone over
the joining or {ymphyfis pubis. The posTERIOR sYM-
pHYSIS of the pelvis is the joining of the facrum with
the ilium, while the {ymphyfis pubis is diftinguithed
by the name of ANTERIOR symruysis of the pelvis.
'The sping, the TuBER, and the ramus of the ilchium
are fufficiently explained. The ara, or wing, the
SPINE, the spINous PROCESSES, and the LINEA INNOMI-
NATA of the ilium, are alfo fufficiently explained.
The acerasurum, fo named from its refemblance to a
meafure which the ancients ufed for vinegar, is the
hollow or focket for the thigh-bone, compofed of the
ilium, ifchium, and pubis; the ridge in its centre
fhows the place of its original cartilage, and points
out what proportion belongs to each bone ; that it is
made, two-fifths by the os ilium, two-fifths by the
os ifchium, and one-fifth only by the os pubis: but

S ij the
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the ifchium has the greateft fhare ; the ifchium form-
ing more than two-fifths, and the ilium lefs. The
srIM of the pELvis is that oval ring which parts the
cavity of the pelvis from the cavity of the abdomen :
it 1s formed by a continued and prominent line along
the upper part of the facrum, the middle of the ilium,
and the upper part or creft of the pubis. This circle
of the brim fupports the impregnated womb, keeps
it up againft the preflure of the labour-pains; and
fometimes this line has been ¢ as fharp as a paper-
“ folder, and has cut acrofs the lower fegment of the
“ womb ;” and fo, by feparating the womb from the
vagina, has rendered the delivery impofiible ; and the
child efcaping into the abdomen among the inteftines,
the woman has died. The ouTLET of the PELVIS is
the lower circle again, compofed by the arch of the
pubis, and by the fciatic ligaments, which is wide and
dilatable, to permit the delivery of the child, but
which being fometimes too wide, permits the child’s
head to prefs fo fuddenly, and with fuch viclence up-
on the foft parts, that the 'perineum is torn. The
THYROID HOLE is that remarl;able vacancy in the bone
which perhaps lightens the pelvis, or perhaps allows
the foft parts to efcape from the preflure, during the
paflage of the head of the child.

The marks of the female fkeleton have been fought
for in the fkull, as in the continuation of the fagittal
future ; but the trueft marks are thofe whmh relate
to that great function by which chiefly the fexes are
diftinguithed : for while the male pelvis is large and
ftrong, with a fmall cavity, narrow openings, and
bones of greater firength, the female pelvis is very ‘

. thallow and wide, with a large cavity, and {lender

bones, -
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bones, and with every peculiarity which may con- Plate v
duce to the eafy paflage of the child. And this occa-
fions that peculiar form of the body which the paint-
er is at greater pains to mark, and which is indeed
very eafily perceived: for the characteriftic of the
manly form is firmnefs and firength; the fhoulders
brbad, the haunches fmall, the thighs in a dire¢t line
with the body, which gives a firm and graceful ftep.
The female form again 1s delicate, foft, and betding ;
the fhoulders are narrow ; the haunches broad; the
thighs round and large; the knees, of courfe, ap-
proach each other, and the ftep is unfure : The wo-
man, even of the moft beautiful form, walks with a
delicacy and feeblenefs, which we come to acknow-
ledge as a beauty in the weaker fex.

The bones of the pelvis compofe a cavity which
cannot be fairly underftood in feparate pieces, but
which fhould be explained as a whole. Though per-
haps its chief office is {upporting the fpine, ftill its
relation to labour deferves to be obferved ; for this
forms at leaft a curious ihquiry, though it fhould not
be allowed a higher place in the order of ufeful
{tudies.

We know, from much experience, that where the
pelyis is of the true fize, we have an eafly and natural
labour : that where the pelvis is too large, there is
pain and delay ; but not that kind of difficulty which
endangers life : that where, by diftortion, the pelvis
is reduced below the ftandard fize. there comes fuch
difficulty as endangers the mother, and deftroys the
child, and renders the art of midwifery fill worthy
of ferious ftudy, and an objeét of public care.

There
6
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There was a time when it was univerfally believed,
that the joinings of the pelvis diffolved in every la-
bour ; that the bones departed, and the openings
were enlarged ; that the child paffed with greater
eafe ; and * that this opening of the bafin was no lefs
“ patural than the opening of the womb.” By many
accidents, this opinion has been often ftrengthened
and revived ; and if authority could determine our
opinion, we fhould acknowledge, that the joinings of
the pelvis were always diflfolved as a wife provifion of
nature for facilitating natural, and preventing linger-
ing labour, compenfating for the frequent deviations
both in the head and pelvis, from their true and natural
fize. This unlucky opinion has introduced, at one
time, a practice the moft reprehenfibly fimple, as fo-
mentations to {often thefe joinipgs of the pelvis in cir-
cumitances which required very {peedy help; while,
at another time, it has been the apology for the moft
cruel unnatural operations of inftruments, not merely
intended for dilating and opening the foft parts, but
for burflting up thefe joinings of the bones, And
thofe alfo, of late years, who have invented and per-
formed too often, no doubt) this operation of cutting
the {ymphyfis pubis to haften the labour, fay, that
they do not perform an unneceflary cruel operation,
but merely imitate a common procefs of nature,

How very far nature is from intending this, may
be eafily known from the very forms of thefe joinings,
but much more from the other offices which thefe
bones haye to perform ; for if the pelvis be, as I have
defined it, an arch ftanding betwixt the trunk and the
lower extremities on which the body rolls, its join-

ings
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ings could not part without pain and lamenefs, per- plae vt
haps inability for life.

One chief reafon drawn from anatomy is this : that
in women dying after labour, the griftles of the pelvis
are manifeftly foftened ; the bones loofen ; and though
they cannot be pulled afunder, they can be fhuffled
or moved upon each other in a {light degree: all
which is eafily accounted for. The griftle that forms
the fymphyfis pubis is not one griftle only, as was
once fuppofed, but a peculiar griftle covers the end
of each bone, and thefe are joined by a membranous
or ligamentous fubftance : This ligamentous fubftance
1s the part which corrupts the fooneft: it is often {poil-
ed, and in the place of it a hollow only is found ;
that hollow of the corrupted ligament may be called
a feparation of the bones; but it is fuch a feparation as
* equals only the back of a common knife in breadth,
“ and will not allow the bones to depart from each
“ other ;" the joining is ftill ftrong, for it is furronnded
by a capfular ligament, not like the loofe ligament of
a moveable joint, but adhering to every point of each
bone : and this ligament does perform its office {o
completely, that while it remains entire, though the
bones fhuffle fideways upon each other, no force can
pull them afunder: “ Even when the fore part of the
“ pelvis 1s cut out, and turned and twifted betwixt the
% hands, ftill though the bones can be bent backwards
“ and forewards, they cannot be pulled from each other
¢ the tenth part of an inch.” Thefe inquiries were
made by one, who, though partial to the other fide
of this queftion, could not allow himfelf to difguife
4 P : the
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the truth, whofe authority is the higheft, and by
whofe faéts I fhould moft willingly abide.

Now, it is plain, that fince a feparation, amount-
ing only to the 12th of an inch, occafions death, this
cannot be a provifion of nature ; and fince the {epa-
ration in fuch degree could not enlarge the openings
of the bafin, there again it cannot be a provifion of
nature. I know that tales are not awanting of wo-
men whofe bones were feparated during labour ; but
what is there fo abfurd, that we fhall not find a pre-
cedent or parallel cafe in our annals of monftrous and
incredible facs? Or rather where is there a fact of
this defcription which is not balanced and oppofed by
oppofite authorities and facts. I have diffected fe-
veral women who had died in lingering labour, where
I found no difunion of the bones. I have feen wo-
men opened, after the greateft violence with infiru-
ments, and yet féund no feparation of the bones.
We have cafes of women having the mollities offium,
a univerfal foftnefs and bending of the bones, who
have lived in this condition for many years, with the
pelvis alfo affected ; its openings gradually more and
more abridged ; the miferable woman fuffering lin-
gering labour, and undergoing the delivery by haooks,
with all the violence that muft be ufed in {uch def<!
perate cafes, and ftill no feparation of the bones hap--
pening. How, indeed, fhould there be fuch difficult:
labours as thefe, if the {feparation of the bones couldi
allow the child to pafs?

If it be faid, © the joinings of the pelvis are fome-
“ times diffolved,” 1 acknowledge, that they are juftt
as the joint of the thigh is diffolved, that is, {ometimess

byy


















Plate IX,

f‘ig. 1. & ii.

150 BONES OF THE

The TRocHANTER are the longeft procefies in the hu-
man body for the attachment of muicles, and they are
named trochanter (or procefles for turning the thigh),
from their office, which is the receiving thofe great
mufcles which not only bend and extend the thigh,
but turn it upon its axis; for thefe procefles are
oblique, fo as to bend and turn the thigh at once.

4. The TROCHANTER MAJOR, the outermoft and long-
er of the two, is that great bump which reprefents the
dire@ end of the thigh-bone, while the neck ftands off
from it at one f{ide; therefore the great trochanter
ftands above the neck, and is eafily diftinguilhed out-
wardly, being that great bump which we feel fo plain-
ly in laying the hand upon the haunch. This procefs
receives the glutei mufcles, and al} the great mufcles
which move the thigh outwards, SV ,

g. The TROCHANTER MINOR, or lefler trochanter, is a
fmaller and more pointed rifing on the inner fide of
the bone, lower than the trochanter major, and placed
under the root of the neck, as the greater one is placed
above it. Itis deeper in the thigh, and never to be
felt, not even in luxations. Its muicles alfo, by the
obliquity of their infertion into it, turn the thigh, and
bend it towards the body, fuch as the pfoas and iliacus
internus, which pafling out from the pelvis, fink deep
into the groin, and are implanted into this point. From
the one trochanter to the other, there is a very confpi-
cuous roughnefs, which marks the Pl'lCE of the capiule,
or ligamentary bag of the joint; for it enclofes the
whole length of the neck, and of the thigh bone. This

roughnefs
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roughnefs begins the great rough line, and is what is 11:’};??,1;5' 1
regularly named linea afpera. :
6. The LINEA ASPERA is a rifing or prominent line, 6
very ragged and unequal, which runs all down the
back part of the thigh : It begins at the roots of the
two trochanters, and the rough lines from each troch-
anter meet about four inchesdown the bone; thence the
]inérfafpera runs down the back of the bone a fingle
line, and forks again into two lines, one going towards
each condyle, and ending in the tubercles at the lower
end of the bone, fo that the linea afpera is fingle in

the middle, and forked at either end.

7. The coNpYLES are the two tupbers into which the
thigh bone {wells out at its lower part. There is firft
a gentle and gradual fwelling of the bone, then an en-
largement into two broad and flat {furfaces, which are
to unite with the next bone in forming the great joint
of the knee. The two tuberofities, which, by their
flat faces, form the joint, {well out above the joint, and
are called the conpyLEs. The iINNER coNDYLE is larger,
‘to compenfate for the oblique pofition of the thigh
‘bone ; for the bones are {feparated at their heads, by
the whole width of the pelvis, but are drawn towards
a point below, {o as to touch each other at the knees,
On the fore part of the bone, betwixt the condyles,
there is a broad fmooth furface, upon which the rotu-
la, or pully like bone glides ; and on the back part of .
the thigh-bone, in the middle betwixt the condyles,
there is a deep notch, which contains the great artery,
-vein and nerve of the leg,

The great nutritious artery, enters below the mid-
dle of this bone, and fmaller arteries enter through its

b |

4 porous
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the trochanter is higher than its true place, and fo fix- Plate IX.

- ed that it cannot roll, we are affured that it is laXated }
but when the trochanter is upwards, with the thigh rol-
ling freely, we are affured its neck is broken, the
trochanter being difplaced, and the broken head re-
maining in its focket ; but when the trochanterremaing
in its place, we fhould conclude that the joint is but

little injured, or that it is only a bruife of thofe glands
~ or mucous follicles, which are lodged within the
{focket, for'lubricating the joint.

The TIe1a is named from its refemblance to a pipe;
the upper partof the tibia, reprefenting the expanded or
trumpet-like end, the lower part reprefenting the flute
end of the pipe. The tibia, on its upper end, 1s flat and
broad, making a moft fingular articulation with the
thigh-bone ; for it is not a ball and focket like the
- fhoulder or hip, nor a hinge joint guarded on either
fide with projecting points, like the ancle. There is
no fecurity for the knee joint, by the form of its bones,
for they have plain flat heads: they are broad in-
deed, but they are merely laid upon each other. Itis
only by its ligaments that this joint is {trong ; and by
the number of its ligaments it 1s a complex and deh-
cate joint peculiarly liable to difeafe.

1. The urpEr HEAD of the tibia, is thick and {pon-
gy, and we find there, two broad and fuperficial hol-
lows, as if imprefled while foft, with the marks of the
condyles of the thigh-bone ; and thefe flight hollows,
are all the cavity that it has for receiving the thigh-

bone. A pretty high ridge rifes betwixt thefe two

hollows, fo as to be received into the interftice be-
9] fwixé

Fig: iiis
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piate 1%, twixt the condyles, and fgthe back part, which is the

L highﬂiz point of the ridge ; an internal ligament ties
the tibia to the thigh-bone. This fpongy head has
alfo a rough margin, to which the capfular ligament
is tied ; on the fore part of this bone, juft below the

. knee, there is a bump for receiving the great ligament

of the patella, or in other words, the great tendon of
of all the extenfor mufcles of the leg ; and laftly, there
is upon the outer fide of this fpongy head, juft under
the margin of the joint, a fmooth articulating furface,
(like a dimple imprefled with the finger), for receiving
the head of the fibula. It is under the margin of the
joint, for the fibula does not enter at all into the knee
joint; it is only laid upon the fide of the tibia, fixed to
it by ligaments, but not received into any thing like a
\ cavity.

2 2. The Bopy of the bone is of a prifmatic or trian-
gular form, and its three edges or acute angles are
very high lines running along its whole length ; one
line a hittle waved, and turned directly forwards, is
what is called the fhin. At the top of this ridge, is that
bump into which the ligament of the rotula or patella
is implanted ; and the whole length of this acute line
is fo eafily traced through the fkim, that we can never
be miftaken about fractures of this bone, Another line
lefs acute than this, is turned directly backwards ; and
the third acute line, which completes the triangular
form, is turned towards the fibula, to receive a broad
ligament, or interofleous membrane, which ties the two-
bones together.

3. The lower head of the tibia compofes the chief
parts of the ancle-joint. The lower head of the tibia,

15
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is fmaller than the upper, in the fame proportion, that PluteIX.

the ancle is fmaller than the knee. The pointed part =
of this head of the tibia reprefents the mouth piece,
part of the pipe, and conftitutes the bump of

L

the iNNEr aANCLE. The lower end of the fibula lies
{o upon the lower end of the tibia, as to form the out-
er ancle; and there is on the fide of the tibia, a
deep hollow, like an impreflion made with the point
of the thumb, which receives the lower end of the
Hbula. The acute point of the tibia, named the pro-
cefs of the inner ancle, paffes beyond the bone of the
foot, and, by lying upon the fide of the joint, guards
the ancle, fo that it cannot be luxated inwards, with-
out this pointed procefs of the maleolus internus, or
inner ancle being broken. ’

The tibia is a bone of great fize, and needs to be {o,
for it fupports the whole weight of the body. Itis
not at all affifted by the fibula, in bearing the weight,
the fibula, or flender bone, being merely laid upon
the fide of the tibia, for ufes which fhall be explained
prefently, The tibia is thick, with much cancelli, or
{pongy fubftance within ; has pretty firm plates with-
out ; is much firengthened by its ridges, and by its
triangular form : its ridges are regular with regard to
each other, but the whole bone 1s twifted as if it had
been turned betwixt the hands when foft: This diflor-
tion makes the procels of the inner ancle lie not re-
gularly upon the fide of that joint, but a little oblique-
ly forwards, which determining the obliquity of the
foot, which muft be of much confequence, fince thereare
many provifions for fecuring this turning of the foot,
viz. the oblique pofition of the trochanters; the ob-

U jj lique
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Plate IX. lique infertion of all the mulcles, and this obliquity of

_I‘ig. iv.

the ancles; the inner ancle, advancing a little before
the joint, and the outer ancle receding in the fame de-
gree behind it. |

The risuLa, which is named fo from its refemblance
to the Romanclafp, isa long {lender bone, which is ufe-
ful partly in firengthening the leg, but chiefly in form-
ing the ancle joint; for the tibia onlyis connected with
the knee, while the fibula, which has no place in the
knee joint, goes down below the lower end of the ti-
bia, forming the long procels of the outer ancle.

The fibula is a long and flender bone, the longeft
and flendereft in the body. Itlies by the fide of the
tibia like a fplint, fo that when at any time the tibia
is braken without the fibula, or when the tibia having
fpoiled, becomes carious, and a piece of it is loft, the fi-
bula maintains the form of the limb till the laft piece
be replaced, or till the fraCture be firmly reunited. It
is like the tibia, triangular, and has two heads, which
are knots, very large, and difproportioned to fo flender
a bone. The fharpeft line of the fibula is turned ta
one fharp line of the tibia, and the interoffeous mem-
brane pafles betwixt them. The bone lies in a line with
the tibia, on the outer fide of it, and a little behind it.
The upperhead of the fibulais laid upon a plain {mooth
furface, on the fide of the tibia, a little below the knee ;

and though the fibula is not received deep into the ti-
" bia, this want is compenfated for by the firong liga-

ments by which this little joint is tied by the knee,
being completely wrapped round with the expanded
tendons of thofe great “auicles which make up the
thigh, by the Knee being {till farther embraced clofely
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by the fafcia, or tendinous expanfion of the thigh ; but Plate Ix.
above all, by the tendons of the outer ham:ftrings be- g1
ing fixed into this knot of the fibula, and expanding
from that over the fore part of the tibia.

The lower head of the fibula is let pretty deep into a
focket on the fide of the tibia ; together, they form the
ancle joint for receiving the bones of the foot. The
ancle joint is one of the pureft hinge joints, and is
very fecure ; for there is the tibia, at the procefs of
the inner ancle, guarding the joint within, there is
the fibula pafling the joint ftill further, and making
. the outer ancle ftill a ftronger guard without. Thefe
two points, projecting fo as to enclofe the bones of
the foot, make a pure hinge ; prevent all lateral mo-
tion ; make the joint firm and firong, and will not al-
low of luxations, till one or both ancles be broken.
We know that there is little motion betwixt the tibia
and fibula; none that is fenfible outwardly, and no
more in truth than juft to give a fort of elafticity, yield-
ing to flighter firains. But we are well aflured, that
this motion, though flighteft and imperceptible, is
very conftant ; for thefe jointing of the fibula with
the tibia are always found fmooth and lubricated ;
and there are no two bones in the body fo clofely
connected as the tibia and fibula are, which are mset {o
feldom anchylofed, (i. e.) joined into one by dif-
eafe.

The fibula may be thus defined : It is a long {len-
der bone, which anfwers to the double bone of the
fore arm, completes the form, and adds fomewhat
to the ﬁreng?lof the leg; it gives a broader: ori-
gin for its ftrong mulcles, lies by the fide of the

tibia
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Fae IX. tibia like a fplint; and, being a little arched to-
ig. iv- i : .
wards the tibia, fupports it againft thofe accidents
which would break it acrofs, and maintains the form
of the leg when the tibia is carious or broken; the fibu-
Ia, though it has little connection with the knee, pafles
beyond the ancle joint, and is its chief guard and
ftrength in that direction in which the joint fhould be
moft apt to yield ; and in this office of guarding the
ancle, it is fo true, that the ancle cannot yield till
this guard of the fibula be broken.
Jat X . RotuLa or PATELLA, Or KNEE-PAN, is a fmall thick
% "™ bone, of an oval, or rather triangular form. The ba-
fis of this rounded triangle is turned upwards to re-
ceive the four great muicles which extend the leg;
= the pointed part of this triangle is turned downwards,
and is tied by a very ftrong ligament to the bump or
tubercle of the tibia, juft under the knee. This liga-
ment is called the ligament of the patella, or of the
tibia, conneéting the patella {o clofely, that fome ana-
tomifts of the firlt name choofe to {peak of the patella
as a mere procefs of the tibia, (as the olecranon is a
procefs of the ulna), only flexible and loofe ; an ar-
rangement which I think fo far right and ufeful, as
the fractures of the olecranon‘and of the patella are
fo much alike, efpecially in the method of cure, that
they may be {poken of as one cafe; for thele two
are the only exceptions to the common rules and
methods of fetting broken bones. ’
The patella is manifeftly ufeful, chiefly as a lever;
for it is a pully, which is a fpecies of lever, gliding
upon the fore part of the thigh bone, ufon the imooth

furface which is betwixt the condyles. The projec-
2 tion
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tion of this bone upon the knee removes the ading plae x.
force from the centre of motion, fo as to increafe the "8 "™
power ; and it is beautifully contrived, that while the
knee is bent, and the mufcles at reft, as in fitting, the
patella finks down, concealed into a hollow of the
knee. When the mufcles begin to a&, the patella be-
gins to rife from this hollow ; in proportion as they
contraé@, they lofe of their ftrength, but the patella
gradually rifing, increafes the power; and when the
contraction is nearly perfeé, the patella has rifen to
the fummit of the knee, fo that the rifing of the pa-
tella raifes the mechanical power of the joint in exact
proportion as the contraction expends the living con-
tractible power of the mufcles,. What is curious
beyond almoft any other fact concerning the fractures
of bones, the patella is feldom broken by a fall or
blow ; in nine of ten cafes, it is rather torn, if we
may ufe the expreflion, by the force of its own muf-
cles, while it ftands upon the top of the knee, fo as
to reft upon one fingle point; for while the knee is
half bended, and the patella in this dangerous fitua-
tion, the leg fixed, and the mufcles contracting {trong-
ly to fupport the weight of the body, or to raife it
as in mounting the fteps of a ftair, the force of the
mufcles is equivalent at leaft to the weight of the
man’s body ; and often, by a {udden violent exertion,
their power is fo much increafed, that they fnap the pa-
tella acrofs, as we would break a ftick acrofs the knee.
The Tarsus, or INsTEP, is compofed of feven large pig ;i
~ bones, which form a firm and elaftic arch for fup-
porting the body; which arch has its ftrength
from the ftrong ligaments with which thefe bones are
joined,
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joined, and its elafticity from the {finall movements of
thefe bones with each other ; for each bone and each
joint has its cartilage, its capfule or bag, its lubriating
fluid, and all the apparatus of a regular joint; each
moves, fince the cartilages are always lubricated, and
the bones are never joined by anchylofis with each
other; but the effect is rather a diffufed elafticity,
than a marked and preceptible motion in any one
joint.

The feven bones of which the tarfus is compofed
are, 1. The astracarus, which, united with the tibia
and fibula, forms the ancle joint: 2. The os caLrcis,
or heel bone, which forms the end or back point of
that arch upon which the body ftands: 3. The os
NAVICULARE, or boat-like bone, which joins three
fmaller bones of the fore part of the tarfus to the af-
tragalus: 4. The os cusoipes, which joins the fmaller
bones of the fore part to the os caleis: The sth, 6th,
and 7th, are the {maller bones making the fore part
of the tarfus ; they lie immediately under the place of
the thoe-buckle, and are named the three cuNiEFORM
BoNES, from their wedge-like fhape; and it is upon
thefe that the metatarfal bones, forming the next di-
vifion of the foot, are implanted.

Thefe bones of the tarfus form, along with the next
rank, or metatarfal bones, a double arch; firft from the

~ loweft point of the heel to the ball of the great toe, 1s

one arch ; the arch of the fole of the foot which fup-
ports the body ; and again, there is another arch with-
in this, formed among the tarfal bones themf{elves, one
within another, Z. e. betwixt the aftragalus calcis, and
naviculare, through which hole, in my drawing, there.

is
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;L‘!.;f"ﬁf'm tarfal and metatarfal bones. There is a large fcabrous

& v. point on which we ftand, which is rough, for the in-
fertion of the great Achillis tendon, the rope by which
the mulfcles of the bran a&. The roughnefs of the
heel bone gives the tendon a firm hold, and its projec-
tion backwards gives it the power of a very long lever.

d.  The points to be obferved are, 1. The great backward
projection, which is properly called the heel, {cabrous
and rough, for the infertion of the great back tendon,
and the point upon which we walk and ftand. 2. An
irregular articular furface, or rather two furfaces co-
vered with cartilage, by which it is joined with the al-
tragalus. 3. Another articulating furface by which it

e. is joined with the os cuboides. And, 4. A fort of
arch downwards, under which the veflels and nerves
and the tendons allo pafs on fafely into the fole of the
foot.

- 5. NAVICULARE is named 0S8 NAVICULARE, Or 0%
scapHoOIDES, from a fanciful refemblance to a boat.
But this is a name of which anatomifts have been pe-
culiarly fond, and which they have ufed with very
little diferetion or referve: the ftudent will hardly
find any fuch refemblance : it is rather like the dies
with which we play at drafts; that is, a flattened cir-
cular body, with its borders rifing up a little ; and
eacir flat fide forms an articulating furface. That
concave fide which looks backwards, is pretty deep,
and receives the head of the aftragalus : that flat fide
which looks forewards, has not fo deep a focket, but
receives the three cuneiform bones upon a furface
rathier plain and irregular, :

The
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The cuNerForM BONES are fo named, becaufe they Plate x.
refemble wedges, being laid to each other like the Eg{_m' 4
ftones of an arch. The moft fimple and proper ar-
rangement is, I.2.and 3.3 counting from the fide of
the great toe towards the middle of the foot; but
they are commonly named thus: The firft cuneiform
bone, on which the great toe ftands, has its cutting
edge turned upwards ; it is much larger than the o-
thers, and fo is called os cuNElrorM MacNuM. The
fecond cuneiform bone, or that which ftands in the
middle of the three cuneiform bones, is much fmall-
er, and is therefore named 0s CUNEIFORM MINIMUM.

The third, in order, of the cuneiform bones, is named
0s cuNelForM MEDIUM ¥, Thefe cuneiform bones re-
ceive the great toe and the two next to it. The
fourth and fifth toes are implanted upon the laft bone

in the row, the os cuboides.

Os cuBompes.—The os cuboides is named fromits &
cubical figure, and is next to the aftragalus in fize,
greater than the fcaphoid bone. The three cunei-
form bones are laid regularly by the fide of each o-
ther ; and this os cuboides is again laid on the outer
fide of the third cuneiform bone, and joins it to the os
calcis. The place and effe&t of the cuboid bone is
very curious ; for as it is jammed in betwixt the third

X 1j cuneiform

* The confufion in thefe names arifes from fometimes counting
them by their place, and fometimes reckoning accerding to their
fize. It is only in relation to its fize that we call one of thefe
bones os cuneciform medium; for the os cuneiform medium is not
in the middle of the three ; it is the middle bene with refpeét ta
fize : it is the fmalleft of cuneiform bones that ftands in the middle
betwixt the other two.
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remove the afing force from the centre of motion, Eae ke
and fo, by ading like pulleys, they increafe the power; &v.
perhaps alfo by lying at the fides of the joint in the
tendons of the fhorter mufcles of the toes, they make

a fafe gutter for the long tendons to pafsin. They

are not reftricted to the balls of the great toe and
thumb, but fometimes are alfo found under the other

toes and fingers, and fometimes behind the condyles

of the knee ; or in the peronzi tendons, which run un-

der the fole of the foot. In fhort, they are fo far from

being regular bones, that they are found only m adults,

and are {o often found in irregular places, that they

almoft feem to be produced by chance, or by the ef-

fect of friction.

MeTaTarsus,—The metatarfus is fo named from
its being placed upon the tarfus ; confifts of five bones,
which differ fo little from the firft bones of the fingers,
that they need not be minutely demonftrated. It is
fufficient to mark, that they are five in number, hav-
ing a general refemblance to the joints of the fin-
ger; that they are rather flattened, efpecially on their
lower fides, where the tendons of the toes lie ; that
they are very large at their ends next the tarfus,
where they have broad flat heads, that they may be
implanted with great fecurity ; that they grow {mal-
ler towards the toes, where again they terminate, in
neat fmall round heads, which receive the firft bones
of the toes, and permit of a very free and ealy
motion, and a greater degree of rotation than our
- drefs allows' us to avail ourfelyes of, the toes be-
. Ing cramped together, in a degree that fixes them
all in their places, huddles one above another, and

18
2
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wveral layers of mufcular flefh, {o that it lies flat, and?® ‘““ﬁﬁ'u
glides upon the trunk.

The scapurLa is a thin bone, which has originally,
like the fkull, two tables, and an intermediate diploe ;
but by preflure, and the action of its own mulfcles, it
grows gradually thinner, its tables are more and more
condenfed, till in old age it has become perfectly tran{-
parent, and is fupported only by its procefles, and by
its thicker edges; for its spINE is a ridge of firm and
ftrong bone, which rifes very high, and gives a broad
origin and fupport for its mufcles. The acromIoN in
which the {pine terminates, is a broad and flat procefs, .
a fure guard for the joint of the fhoulder. The cora-
corp procefs is a ftrong but {fhorter procefs, which ftands
out from the neck of the bone; and the costa, or bor-
ders of the bone are alfo rounded firm and firong, fo
that the procefles and borders {upport the flat part of
the bone, which is as thin as a fheet of paper, and
quite tran{parent. :

There is no part nor procefs of the fcapula which

does not require to be very carefully marked ; for ne
~ accidents are more frequent than luxations of the
fhoulder; and the various luxations are explained beift
by ftudying in the fkeleton, and being able to recog-
nize on the living body, all the procefles and projecting
points.

1. The rLaT siDE of the fcapula is {inooth, fomewhat 1.
concave, and {uited to the convexity of the ribs. The
{capula is connected with no bone of the trunk, tied
by no ligaments, is merely laid upon the cheft, with a
large mafs of mufcular flefh under it, upon which it
glides ; for there are below it two layers of muicles,

by
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lower border of the {capula, which receives no mufcles, _f_’!ﬂa X1

becaufe it muft be quite free, to move and glide as thie
fecapula turns upon its axis, which is indeed its ordina-
ry movement. But it gives rife to two [maller mui-
cles, which, from being a little rounded, are named the
mulculi - teres, which round mufcles being implant-
ed into the arm bone, pull it downwards.

The long fide of the fcapula, which bounds its tri-

angular form backwards, is named the Basis of the
SCAPULA, ds it reprefents the bafe of the triangle. This
line is alfo like the two borders, a little thicker, or
fwelled out; and this edge receives many powerful
mufcles, which lie flat upon the back, and coming to
the fcapula in a variety of directions, can turn it upon
its axis, fometimes raifing, fometimes deprefling the
fcapula ; fometimes drawing it backwards; and fome-
times fixing itin its place, according tothe various fets
of fibres which are put into action.

" 4. The cLENOID, or ARTICULATING CAVITY of the {ca~
pula, is on the point or apex of this triangle. The
fcapula is more ftriétly triangular in a child, for it ter-
minatesalmoft in a point or apex ; and this articulating
furface is a feparate offification, and is joined to it in
the adult. The {capula towards this point terminates
in a flat {urface, not more than an inch in diameter,
very little hollowed, and fcarcely receiving the head of
the thoulder bone, which is. rather laid upon it than
funk into it : Itis indeed deepened a lit:le by a circu-
lar griftle, which tips the edges or lips of this articulat-
ing {urface, but {o little, that it is ftill very fhallow and:
plain, and luxations of the fhoulder are infinitely more

irequent than of any other bone.
2 §: This

ig. i & il
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ders, preventing them from falling forewards upon piate x3,
the breaft, and making the hands firong antagonifts ©'8" ™
to each other, which, without this fteadying, they

could not have been,

1. The thoracic end, that next the fternum, or .
what may be called the inner head of the clavicle, is
round and flat, or button-like ; and 1t is received into a
fuitable hollow on the upper piece of the fternum. It
is not only like other joints furrounded by a capfule
or purfe ; it is further provided with a {mall moveable
cartilage, which, (like a friction-wheel ) in machinery,
faves the parts, and facilitates the motion, and moves
continually as the clavicle rolls.

2. But the outer end of the clavicle is flattened as ..
it approaches the fcapula, and the edge of that flat-
nefs is turned to the edge of the flattened acromion,
fo that they touch but in one fingle point: this
outer end of the clavicle, and the correlponding
point : of the acromion, are flattened and covered with
a cruft of cartilage : but the motion here is very {light
and quite infenfible ; they are tied firmly by firong li-
gaments; and we may conlfider this as almoft a fixed
point ; for there is little motion of the {capula upon
the clavicle ; but there is much motion of the cla-
vicle upon the breaft: for the clavicle ferves as a
fhaft or axis, firmly tied to the {capula, upon which
the fcapula moves and turns, being connelted with
the trunk only by this fingle point, viz. the articula-
tion of the clavicle with the breaft bone.

The os numerI is one of the trueft of the clyndrical piate x1,
XIL.

ot . ; ¢ . &
bones; it is round in the middle ; but it appears twifted rig 3,
and
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the bone, there are two fafciz or tendinous webs
which go off from either edge of the humerus, and
which continue to divide the fore from the back muf-
cles, giving thefe mufcles a broader origin ; they are
named, from their office, intermufcular membranes ;
and this is the meaning of the two ridges which lead
to the two condyles.

2. The two projections in which thefle edges end, are
named conpyLes. The condyles of the thigh bone are
the broad articulating furfaces by which that bone is
joined with the tibia, while the condyles of the fhoul-
der bone are merely two ftharp projeéting points for the
origin of mulcles, which ftand out from either fide of
the joint, but which have no connection with the joint.
The chief ufe of the condyles of the fhoulder bone is
to give a favourable origin, and longer fulecrum for the
mufcles of the fore-arm, which arife from thefe points.
The outer tubercle being the {maller one, gives origin
to the extenfor mulcles, where lefs ftrength is required.
But the inner tubercle is much longer, to give origin to
the flexor mufcles with which we grafp, which require
a bolder and more prominent procefs to arife from;
for greater power is needed to perform fuch firong
actions as grafping, bending, pulling, while the muf-
cles which extend the fingers need no more power than
juflt to antagonile or oppofe the flexors; their only
bufinefs being to unfold or open the hand, when we
are to renew the grafp.

It is further curious to obferve, that the inner tu-
bercle is alfo lower than the other, fo that the articu-
lating furface for the elbow joint is oblique, which
makes the hand fall naturally towards the face and

breait,
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breaﬁ fo that by being folded merely without any Plate Xi.
& XIL
turning of the os humeri, the hands are laid acrofs.  Fig i.

3. The articulating furface which ftands betwixtthefe 7
condyles, forms a more ftrict and limited hinge than
can be eafily conceived, before we explain the other
parts of the joint. The joint confifts of two {urfaces;
firft, a fmooth furface, upon which the ulna moves
only backwards and forwards ; and, fecondly, of afmall «
knob upon the inner tubercles, which has a neat round
furface, upon which the face of focket belongingto &
the button-like end of the ﬁ: rolls. Thefe two fur-
faces are called the fmall head, and the cartilaginous
pulley of the humerus.

4. Belonging to the joint, and within its capfular .
ligament;, there are two deep hollows, which receive
certain procefles of the bones of the fore arm. QOne
deep hollow on the fore part of the humerus, and juft
above its articulating pulley, receives the horn-like, or
coronoid procefs of the ulna, the other receives the
olecranon, or that procefs of the ulna which forms the
point of the elbow.

RADIUS axp ULN A.

The radius and ulna are the two bones of the fore P‘ﬂtv X1,
arm. The radius, named from its refemblance to th,f: &
ray or{poke of a wheel ; the ulna, from its being of-
ten ufed as a mealure. The radius belongs more pe~
culiarly tosthe wrift, being the bohe which is chiefly
conne&ed with the hand, and which turns along with
it in all its rotatory motions : the ulna, again, belongs
more ftrictly to the elbow joint; for by it we perform
all the actions of bending or extending the arm.

Z " The
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The ulna is in general of a triangular or prifmatic
form, like the tibia, and the elbow is formed by the
ulna alone ; for, there is a very deep notch or hinge-
like furface, which feems as if it had been moulded
upaon the lower end of the humerus, embraces it
very clofely, and takes fo fure a hold upon the hu-
merus, that it allows not the fmalleft degree of late-
ral motion, and almoft keeps its place in the dry {ke-
leton :  without the help of ligaments or mufcles, it
prefents, in profile, fomewhat of the fhape of the let-
ter S, and therefore is named the sicmoip caviTy of
the ulna. 2. But this figmoid cavity were a very
imperfect hinge without the two procefles by which
it'is guarded before and behind ; the chief of thefe, is
the oLcranoN or large bump, which forms the ex®
treme point upon which we reft the elbow. It is a
big and ftrong procefs, which, checking into a deep
hollow on the back- of the humerus, ferves two curi-
ous purpofes ; it ferves as a lonz lever for the muf-
cles which extend, or make fireightthe fore arm; and
when by the arm being extended, it checks into its
place, it takes fo firm a hold upon the hinge or joint
of the os humeri, as to fecure the joint m pulling,
and fuch other a&tions, as might caufe a luxation fore-
wards. 3. The other procefs which guards the el-
bow joint is named the coronoip procrss, from its
horn or pointed form ; it ftands up perpendicularly
from the upper or fore part of the bone; it forms the
fore part of the figmoid cavity, and completes the
hinge. It is ufeful, like the olecranon, in giving a fair
hold and larger lever to the mufcles, and to fecure the
joint ; for the arm being extended, as in pulling, the
olecranon checks into its place, and prevents luxation

forewards ;
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forewards ; and the arm again being bent, as in {lrik- Plate XIL
. . Fig, iii.
ing, puthing, or faving ourfelves from falls, the coro-
noid procefs prevents luxation backwards ; fo the joint
confifts of the olecranon and the coronoid procefs as
the two guards, and of the figmoid cavity or hollow
cf articulation betwixt them : but the {fmaller or upper
head of the radius alfo enters into the joint, and ly-
- ing upon the inner fide of the coronoid procefs, it
makes a {mall hollow there, in which it rolls; and this
- {econd hollow, touching the edge of the figmoid ca-
vity, forms a double figmoid cavity, of which the firft,
Or GREATER SIGMOID CAVITY, is for receiving the lower
end of the humerus ; and the (econd, or LESSER siG- ;
. MOID cAvITY, for receiving the upper head of tm .
..em. 4. The form of the bone being. prifmatic or
triangular, it has, like the tibia, three ridges; one of
which is turned towards a correiponding ridge in the
. tadius, and betwixt them the interofleous ligament is
firetched ; and this interofleous ligament fills all the
arch or open fpace betwixt the radius and ulna,
and faves the neceflity of much bone; gives as firm
an origin to the mufcles as bone could have done, and
binds the bones of the fore arm together, fo ftrongly,
- that thoughthe ulna belongs entirely to the elbow joint,
and the radius as entirely to the wrift, they have
never been known to depart from each other, nor
to yield to any force, however great *, 5. The
ulna bigger at the elbow, grows gradually {maller
downwards, till it terminates almoft in a point, It
ends below in a fmall round head, which 1s named
the Lower HEAD of the ulna, which fecarcely enters
Lij into
. * Sometimes the radius is laxated from the lower head of the
- ulna, but this diaflafis, as it is called, is quite of another kind.

tn
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into the joint of the wrift ; but being received into 3
hollow on the fide of the radius, the radius turns up-
on the lower head of the ulna, like an axis or fpoke,
6. Below this little head, the bone ends towards the
fide of the little finger, in a fmall rounded point,
which is named the styLomp process of the ulnaj it
is chiefly ufeful in giving a firong adhefion to the liga-
ment which fecures the wrifk there. And as the ftyloid
procefs and the olecranon, the two extremities of the
ulna, are eafily and diftin&ly felt, the length of this
bone has been ufed as a meafure, and fo it was named
cubitus by the ancients, and is named ulna by us.
Rapws.Th: radius is the fecond bone of the fore

"atm, has its pofition exactly reverfed with that of the

ulna: for the ulna belonging to the elbow, hasits great-
er end upwards; the radius belonging to the wrift, has
1ts greater end downwards ; and while the ulpa only
bends the arm, the radius carries the wrift with a rotato-
ry motion, and fo entirely belongs to the wrift, that it
is called the manubrium manus, as if the handle UF
the hand.

1. The sopy of the radius is larger than that of
the ulna. The tranfverfe ftrength of the arm, depends
more upon the radius, which has more body and
thicknefs, is more fquared, and is arched in fome de-
grec fo as to ftand off from the ulna, without ap-
proaching it, or comprefling the other parts. The ra-
dius lies along the upper edge of the fore arm, next
to the thumb, and being, like the ulna, of a prifmatic
or triangular form, it has one of its angles or edgeé
turned towards the ulna to receive the interoffeous
ligament,
bk 2. The
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2. The vrper HEAD of the radius is fmaller; of aPlate xm,
round, flattifh, and button-like fhape, and lies fo up- e
on the lower end of the fhoulder bone, and upon the
coronoid procefs of the ulna, that it is articulated
with either bone ; for, 1ft, The hollow of its head is di-
reétly oppofed to the little head of the os humeyk
and, 2dly, The flat fide of its button-like head rubsand
turns upon the fide of the coronoid procefs, making a
focket there, which is called the lefler figmoid cavity
of the ulna.

3. Immediately behind the round flat head, s 2 3
narrownefs or ftraitening, called the neck of the ra-
dius ; round this neck there is a collar or circular
ligament (named the coronoid ligament of the ra-
dius), which keeps the bone fecurely inits place,
turning n this ligamentous band, like a {pindle in its
buth or focket ; for the radius has two motions, firft
accompanying the ulna in its movements of flexion
and extenfion; and, fecondly, its own peculiar rotation,
in which it is not accompanied in return by the ulna;
but the ulna cm}ti:nui-ng fteady, the radius moves, and
turns the wriit.

4. Immediately under this neck, and juft below the 4
collar of the bone, there is a prominent bump, like a
flat button, foldered upon the fide of the bone, which
15 the point into which the biceps flexor cubiti, or
bending mufcle of the fore arm is inferted.

5. The upper head is exceedingly {fmall and round, s
while the Lower HEaD {wells out, broad and flat, to
receive the bones of the wrift. There are two great-
er bones in the wrift, which form a large ball, and
this ball 1s received into the lower end of the radius :

the
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;‘_Li*‘,_xn- the impreffion which thefe two bones make there, is
g i ;

pretty deep, and fomewhat of a boat-like fhape;

whence it is called (like the articulating furface of the

tibia), the fcaphoid cavity of the radius; and on the

edge of the radius, next to the thumb, the bone ends

in a fort of peak or fharper point, which is named

6.  (though with very little meaning), the sTYLOID PRO-
cess of the radius. ;

So the {caphoid cavity of the radius forms the joint

with the wrift ; but there is another fmall cavity, on

the fide of the radius, near to the little head of the

ulna, into which the lefler head of the ulna 1s receiv-

ed, and this is enclofed in a proper and diftinct capfule.

"The little head of the ulna does not defcend fo low

as to have any fhare in forming the wrift. There are

properly two diftinét joints; the great joint of the

wrift, moving upon the radius, the other a little joint

within this of the radius, rolling upen the ulna, and

carrying the wrift along with it.

OF THE HAND AND FINGERS.

plate X1, THE wrilt is the moft complex part of all the bony
Fig. % ¥ {yftem, and is beft explained in a general way, by mark-
ing the three divifions of the hand, into the carpus or
wrilt bones ; the metacarpus, or bones that fland up-
on the wrift; and the fingers confifting each of its
three joints. 1. The carpus or wrift is a congeries of
eight {mall bones, grouped together into a very nar-
row {pace, very firmly tied together, by crofs liga-
ments, making a {ort of ball or nucleus, a folid founda-

tion, or centre for the reft of the hand. 2. The me-
tacarpus
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Plate X1 Wedges dre feen huddled together in alefs regular ..fﬁrrm,

Figi ilvl ".l
& vi.

crowded, and lapped over each other ; but in this hol-
low, the four corner bones are more remarkable, pro-
je&ing towards the palm of the hand,{o as to be nam-
ed procefles: and they do indeed perform the office
of procefles ; for there arifes from the four corner
points, a firong crofs ligament, which binds the ten-
dons down, and imakes under it a fmcoth floor or gut-
ter for them to run.

Theindividual bones of the carpus are fmall, corner-
ed, and very irregular bones, fo that  their names do
but very ‘poorly zeprefent their form. To deferibe
them without fome help of drawing, or demonfiration,
is{o very abfurd, that a defeription of each of them
feems more like a riddle, than like a ferious leflon : it
cannot be underftood, and indeed it need /hardly be
remembered ; for all that is ufeful, is but to remember
the connection and place, and the particular ufes.af
eachbone; in reading of which, the ftudent thould con-
tinually return to the plates, or he muit have the bnne;
always in his hand.

I. ROW FORMING TIE WRIST.

1. ‘Os scapHoiDEs—The boat-like boné. This name
qf boat-like bone, or boat-like cavity, has been always
a'favourite name, though a very unmeaning one. The
{caphoid bone is not worthy of notice merely from its
being the largeft, but alfo as it forms a chief part of
the joint of the wrift; for it is this bone which is re-
ceived into the fcaphoid cavity of the radius; itisa
very irregular bone, in which we need remember on-

6 Iy
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ly thefe two points, the large round furface covered Piate X1
with cartilage, fmooth, and anfwering to the cavity in hcv g
the head of the radius; and the hook-like, or proje&- =
ing procefs, which forms one of the corner points of b
the carpus, and gives a hold to one corner of the liga- 3
ment which binds down the tendons of the wrift.

2. The os LuNARE is named from one of its fides be- =
ing fomewhat of the fhape of a half moon; it is next
in fize to the fcaphoid bone, and is equal to it in im-
portance; for they are joined together, to be articulat-
ed with the radius. This bone takes an equal fhare
in the joint with the fcaphoid bone; and together, they
form a great ball, fitting the {ocket of the radius, and
of a long form, fo that the wrift is a proper hinge. The
lunated edge of the os lunare is turned towards the
fecond row of bones, and therefore is not feen. And
the chief marks of this bone are its greater fize, ts lu-
nated edge turned towards the fecond row, and its
round head forming the ball of the wriit joint,

3. The os cunEirForMm, or wedge-like bone, is named
rather perhaps from its fituation, locked in among the
other bones, than firitly from its form. Its fide form-
ing the convex of the hand, is broader; its point to-
wards the palm of the hand i1s narrower: and fo far,
we may {ay, it isa wedge-like bone ; but it is chiefly
fo from its fituation, clofely wedged in betwixt the gu-
neiform and pifiform bones. \ !

4. The os pistrorm is a fmall neat and round
bone, named {ometimes oRBICULAR, or round bone, but
oftener pifiform, from its refemblance to a pea. Itis

‘placed upon the cuneiform bone, and it ftands off from
the reft into the palm of the hand, {0 as to be the moft
Aa prominent

A
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METACARPUS._The metacarpus is compofed of
five bones, upon which the fingers are founded. They
are big ftrong bones, brought clofe together at the root,
but wider above ; for the lower heads are {mall and
flat, and grouped very clofely together, to meet the
carpal bones. But they {well out at their upper ends
into big round heads, which keep the bones much a-
part from each other. Nothing of importance can be
faid concerning the individual bones. To fpeak of
them indvidually is a mere wafte of time. We may ob-
ferve of the metacarpal bones in general, 1. That their
lower heads being flat and {quared, gives them a firm
implantation upon their centre or nucleus, the car-
pus; and they have {carcely any freer motion upon the
carpal bones, than the carpal bones have upon each
other. 2. That their lower heads being larger, keeps
the bones apart from each other; and in the interfti-
ces between them lie the interoffeous mufcles. 3. That
their divergence regulates the radiated or fpreading
form of the fingers, and gives them free play. And,
4. That they ftill preferve the arched form of the car-
pal bones, being, with the carpal bones, convex out-
wardly, and concave inwardly, to form the hollow of
the hand; and though they have little motion of flexion
or extenfion, they bend towards a centre, fo as to
approach each other, increafing the hollownefs of the
hand, to form what is called Diogenes’s cup. It is far-
ther neceffary to obferve, into how fmall a {pace the
carpal bones are comprefled, how great a fhare of
the hand the metacarpal bones form, and how far
down they go into the hollow of the hand. For I
have feen a furgeon, who, not having the {malleft fuf-

PiCi(JH
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picion that their lower ends were fo near the wrift as Plate XIL
. : Fig. .

they really are, has, in place of cutting the bone neat-

ly in its articulation with the carpus, broken it, or tri-

ed to cut it acrofs in the middle.

FINGERS.—We commonly fay, that there are five
metacarpal bones ; in which reckoning we count the
thumb with the reft : but what is called the metacar-
pal of the thumb is properly the firft phalanx, or the
firft proper bone of the thumb ; fo that the thumb,
regularly defcribed, has, like the other fingers, three
joints,

Tuums.—The firft bone of the thumb refembles
the metacarpal bones in fize and ftrength, but it differs
widely in being fet upon the carpus, with a large and
round head ; in being fet off from the line of the othey
fingers, ftanding out on one fide, and dire&ly oppofed
to them, it rolls widely and freely, like other ball and
focket joints: it is oppofed to the other fingers in
grafping, and, from its very fuperior ftrength, the
thumb is named Polex, from polere.

The riNGERs have each of them three bones: 1.The |
firlt bone 1s articulated with the metacarpal bones h;r
a ball and focket ; the focket, or hollow on the lower
part of the firft finger bone, being fet down upon the
. large round head of the metacarpal bone. 2. The 2
fecond and third joints of the fingers are gradually
fmaller, and though their forms do a good deal re-
femble the firft joint, they are quite limited in their

motions ; have no rolling ; are as flrictly hinge joints
~as the knee or ancle are, 3. Here, as in other

hinge joints, the capfule is fo particularly ftrong at
the
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thin tendon, which belongs equally to both bellies,
lies above the true pericranium, and flides upon it.
The mufcle is therefore named, with firi¢t propriety,
occipito-frontalis, fometimes EPICRANIEUS, {ometimes
BIVENTER, OI DIGASTRICUS CAPITIS. |

OriciNn.—The occipital portion is the fixed point
of this mufcle arifing from theapper ridge of the oc-
cipital bone, and covering the back part of the head,
from the maftoid procefs of one fide, round to that on
the oppofite fide of the head. And by the perpendi-
cular ridge of the occiput, it is marked with a {light
divifion in the middle.

InserTiON.—The fore belly of the mufcle which
covers the forehead, is fixed moré into the fkin and
eye-brows than into the bone : it is {lightly attached
to the bone, near the inner end of the orbitary ridge,
and efpecially about the inner corner of the eye, and
the root of the nofe, by a fmaller and acute pointed
procefs ; but ftill its chief attachment is to the eye-lids
and fkin.

The TENDON or thin MEMBRANEOUS expanfion which
joins the two bellies, is exceedingly thin: it has on its
inner fide, much loofe cellular fubftance, by which,
though attached to the true pericranium, it flides ea-
fily and {moothly upon it; but its outer furface is {o
firmly attached to the {kin, and its fore belly adheres
fo firmly to the eye-brows, that it is very difficult to
diflect it clean and fair.

I confider the occipital belly as the fixed point,
having a firm origin from the ridge of the bone; its
frontal belly has the loofe end attached, not to the os
frontis, but to the eye-brow and {kin, and its office, |

that
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where thefe two touch each other, that it is doubtful
to which of thefe greater mufcles this little one might
be moft properly referred. So this {lip of oblique fi-
bres, rifing from the inner angle of the eye, and being
fixed into the eye-brow, alfo antagonizes the occipito

frontalis, and drawing the eye-brows together, and

wrinkling the {pace betwixt them, is very rightly na-

‘med CORRUGATOR SUPERCILII,

I1i. ORBICULARISOCULI, OF PALPEBRARUM,1s a neat and
regular mulfcle, furrounding the eye, and covering the
eye-lids in a circular form. It is exceedingly flat and
thin ; is about an inch in breadth ; lies immediately '
under the {kin of the eye-lids, and is immediately at-
tached to them, and but little connected with the bone.
It has one fmall tendon in the inner corner of the eye,
which is both its origin and infertion; for it begins
and epds in it. =~ This {mall tendon, is eafily felt
through the fkin in the inner corner of the eye. It a-
rifes by a little white knot from the nafal procefs of the
upper jaw-bone. Its fibres immediately become muf-
cular,and fpread out thin over the upper eye-lid. They
pafs over it to the outer corner of the eye, where they
crofs a little, and having covered juft the edge of the
temple with their thin expanded fibres, they return
in a circular form round by the lower eye-lid to the
point from whence they had fet out. This is, in all its
énurﬁ:, a very thin mufcular e:{panﬁbﬁ, with regular
nrbicular fibres. It is rather a little broader over the
lower eye-lid, extends Itfelf a little upon the face be-
yond the brim of the focket, both at the temple, and
upon the cheek ; ; and its fibres crofs each other 2 lit-
tle at the outer angle; {o that fome, underftanding this

il | crofling
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. wards and inwards to the corner of the mouth; isa

long and flender mulcle, which ends by mixing its
fibres with the orbicularis oris and the deprefior of
the lip.

IX. The zvcomaticus MINor arifes a little higher
upon the cheek bone, but nearer the nofe ; it is much
flenderer than the laft, and is often awanting.

It is the zygomatic mufcle that marks the face with
that line which extends from the cheek bone to the
corner of the mouth, and which is fo firong in many.
The zygomatic mulcles pull the angles of the mouth
upwards as in laughter, or diftort the mouth ; whence
the zygomatic muicle has gotten the name of diftortor
oris ; and the ftrong action of the mufcle is particu-
larly feen in laughrer, rage, grinning.

X. BuccivaTor. The buccinator was long thought
to be a muicle of the lower jaw, arifing from the up-
per alveoli, and inferted into the lower alveoli to
pull the jaw upwards; but its origin and infertion,
and the direction of its fibres, are quite the reverle
of this. For this large flat mufcle, which forms, in a
manrner, the walls of the cheek, arifes chiefly from the
coronoid procefs of the lower jaw bone, and partly al-
fo from the end of the alveoli or focket procefs of the
upper jaw, clofe by the pteregoid procefs of the phe-
noid bone : it goes forwards with direét fibres to be
implanted into the corner of the mouth : it is thin and
flat, covers in the mouth, and forms the walls of the
cheek, and 1s perforated in the middle of the cheek
by the duct of the parotid gland. Thefe are its prin-
cipal ufes: That it flattens the cheek, and fo affifls in
{wallowing liquids : that it turns, or helps to turn, the

moxfel
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morfel in the mouth while chewing, and prevents it Fat,

getting without the line of the teeth: in blowing
wind inftruments, it both receives and expells the
wind : it dilates like a bag, fo as to receive the wind
in the cheeks; and it contracts upon the wind, fo as
to expel the wind, and to fwell the note : In blowing
the ftrong wind inftruments, we cannot blow from the
Tungs, for it fireffes the breathing, but referve the air
in the mouth, which we keep continually full ; and
from this it is named, from blowing the: trumpet, the
BUCGCINATOR.
- XI. DEPRESSOR ANGULI ORIS.—The depreflor anguli
oris is a neat fmall triangular mufcle, and is indeed
very commonly named MUSCULUS TRIANGULARIS LA-
BrorUM, from its thape. The bafe of the triangle is
at the line of the lower jaw, where the mufcle rifes
with a fat flethy head about an inch in breadth. It
grows {maller gradually as it rifes towards the corner
of the mouth, where it is implanted, {mall almoft in
a point, and direitly oppofite to the zygomatic and
levator mufcles ; and as the zygomatic mufcle makes
a line from the cheek down to the angle of the
mouth, this makes a line from the chin up to the
corner of the mouth. It is chiefly active in expref-
{ing the paflions, and gives form to the chin and
mouth. 1In cheerful motions, as laughter, fmiling,
&ec., the zygomatics and levators pull the angles of
the mouth upwards. In fear, hatred, revenge, con-
tempt, and the angry paflions, the triangulares pull
the corners of the mouth downwards; and, at the
place where thefe meet, there is formed a fort of rif-
ing at the angle of the mouth: for a great many
i tendons

% )



200 MUSCLES OF THE

pte . tendons are crowded into this one point ; the zygo-
™ " matic, levator, depreflor, and orbicularis oris mufcles
meeting and crolling each other at this place.

13, XII. The DEPRESSOR LABII INFERIORIS1s a {fmall muf-
cle, the difcovery of which Cowper claims for him-
felf. It isa {mall mulcle, lying on each. fide of the
chin, which, with its fellow, refembles very much
the levators of the upper lip. The depreflor labii
inferioris, arifes on each fide of the chin, from the
lower jaw bone, under the line of the triangular
mufcle. It goes obliquely upwards and inwards, till
it meets its fellow in the middle of the lip ; and where
the mufcles of the oppofite {ide meet, there is a little
filtrum or furrow on the lower lip, as on the upper
one. It mixes its fibres with the orbicularis, and its
ufe is to pull the lip downwards : each mulcle is of a
fquare form, and thence has been often named qua-
DRATUS GENE, the fquare mufcle of the chin,

I3 Gg The oRBICULARIS oRrIs, or mufcle round the
mouth, is often named CONSTRICTOR ORIS, SPHINCTER,
or OSCULATOR. It is very regular ; 'ftl'is an inch in
breadth, and conftitutes the thicknefs of the lips:
it lies in the red part of the lips, and is of a circular
form, furrounding the mouth after the {ame manner,
that the orbicularis oculi encircles the eye. We fee a
degree of crofling in the fibres, at the angles of the
mouth, whence it has been confidered by many, not
as a circular mulcle, but as one confifting of two fe-
micircular mufcles, the sem1 orBicuLaris fuperior, and
SEMI ORBICULARIS INFERIOR. Its fixed,points are the
two angles of the mouth; at that {welling which is

formed by the union of the zygomatic, triangular, and
other
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and the orbicularis, mutually react on each other, in
alternately opening and clofing the mouth. This
phenomenon of the orbicularis mufcle, dilating to
fuch a widenefs, and in an inftant clofing the mouth
again, with fuch perfe@ accuracy, as to retain the
breath, puts to nought all the vain calculations a-
bout the contraion of mufcles, as that they can con-

tra&t no more than one third of their length; for

here is an infinite contraction, fuch as no procefs can
meafure. It is a paralyfis of thefe mufcles, that fo of-
ten occafions a hideous diftortion of the face ; for when
the one fide of the body falls into palfy, the mufcles
of one check, ceafe to adl ; the muicles of the other

‘cheek continue to a@ with their ufual degree of
power. This contraltion of the mufcles of one cheek, |

excites alfo the orbicularis oris to act, and {o the mouth
is purfed up, and the lips and angles of the mouth,

are drawn towards one fide.

There are fome {maller mufeles, which lying under
thefe, could not be deferibed without danger of con-
fufion ; as— ;

XIV. The DEPRESSOR LAEII SUPERIORIS and AL E NASI,
which is very fmall, and lies concealed under the other
mufcles. It rifes from the gum or focket of the fore
teeth, and thence is named by Winflow, incifivus me-
dius. It goes into the rifing of the nofe, and pulls it,
and of courfe the upper lip, down, and is named by
Albinus and Cowper, conftritor vel comprefior ale

"nafi.

XV. The CONSTRICTOR NASI, OF mmprﬁi’s‘:ﬁ? the nofe,
- r |f -
is a {mall {cattered bundle of mufcular fibres, which
croffes the wings, and goes to the very point of the

nole 3
3
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nofe ; for one arifes from the wing of the nofe on each Plate L

fide, and meets its fellow in the middle ridge, where

both are fixed into the middle cartilage, or into the
lower point of the NasaL bones; meeting with the
peak of the frontal mufcle, or its {cattered fibres.
But this muicle is {o difficultly found, that when Cow-
per faw it diftinétly marked in Bidloes 12th table, he
;;:.unﬁdered it as a fiction, having fought for it very
carefully, but in vain. '

And XVI. The LEvaTOoR MENTI, which arifes from
the lower jaw, at the root of the cutting tooth, has been
- named INCISIVUS INFERIOR. It 1s inferted into the
ikin, on the very centre of the chin: by its contrac-
tion it draws the centre of the chin into a dimple ;
and from its moving the under lip at -the {fame time,
it 1s named LEVATOR LABII INFERIORIS.

MUSCLES OF THE EXTERNAL EAR.

TrouvcH perhaps not one of ten thoufand has the
power of moving the outward ear, yet there are ma-
ny thin and fcattered fibres of muicles about the
- root of the cartilage of the ear, to which we cannot
refufe the name and diftinétion of mufcles ; and which
ferve, indeed, to indicate, that nature had intended a
degree of motion, which, perhaps by the manner of co-
vering the heads of children, we may have loft. Butina
few, thefe fafciculi of fibres, have not the form only,
but the ufes of mufcles. The celebrated Mr. Mery,
was wont, when lecturing on this fubje@, to amule his
pupils, {aying, pleafantly, ¢ that in one thing, he {ure-
“ly belonged to the long ear’d tribe ;”” upon which, he

Cej moved

15.
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focket. But there are other two mulfcles which are
named the oblique mufcles, becaufe they pull from
the edges of the focket, and turn the eye obliquely ;
for they go in a direétion exactly oppofite to the recti.

The reéti come directly forwards, from the bottom of
the ‘orbit ; thefe go obliquely backwards, frt}m the
edge of the orbit ; one rifes from the lower edge of the
focket, and goes backwards under the eye-ball ; the
other rifes indeed, along with the reéti, in the bottom
of the focket, but it has a cartilaginous pully on the

very edge of the focket, at its upper part; and its

fmall round tendon firft runs through this pully, and
then turns down upon the eye, and goes backwards
fo that the fireight mufcles, prefs downthe eye-ball deep
into the focket, while the oblique mufcles, bring the
eye-ball forwards, pulling it outwards from the focket.

The trueft defcription of the reéti, is as if one muf-
cle, fince their only variety is that difference of place,
which is exprefled by the name of each. They all

“agree in thefe chief circumftances, that they arife by

flat, but {mall tendons, round the margin of the optic .
hole, arifing from the circle of that hole, or rather
from the periofteum there ; and there being one
above, one below, and one on either fide, they com-
pletely furround the optic nerve, and adhere to it.
they are neat and delicate mufcles, which gradually
expand each into a flethy belly, which furrounds and
covers the middle of the ball of the eye. They ftill
go on expanding, till they at laft terminate, each in

-a broad, flat, and very white tendon, which covers all

the fore part.of the eye, up to the circle of the lucid

cornea or window 5 and their white and fhining ten-
; dons,
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dons, form that enamelled like part, which lies behind piate 1.

the coloured circle, and which 1s from its colour, na-
med the white of the eye, or the TUNICA ALBUGINEA,
as if it were abfolutely a diftin¢t coat.

Now, the only difference in thefe ftreight muicles,
is in refpeé of length ; for the optic nerve enters the
eye, not regularly in the centre, but a little towards
the inner fide, fo that the.re®us internus, or mufcle
neareft the nofe, is a little thorter. The rectus exter-
‘nus, or mufcle neareft to the temple, is a little long-
er: But the reftus {uperior, and the rectus inferior
are of equal length. The ufes of thefe mulcles are
exceedingly plain.

XXV. The rRECTUS SUPERIOR, lifting the eye directly
upwards, is named the MuscULUS ATTOLLENS, the LE-
VATOR oOCULI, Or SUPERBUS, as expreflive of haughti-

‘nefs and pride.

XXVI. And the recTUs INFERIOR, Which 1s direéily
oppofite to it, is named deprimens oculi or humilis,
as exprefling modefty and fubmiflion.

XXVII. Therectus INTERNUS is called adducens, as
“carrying the eye towards the nofe, or bibitorius, be-
caufe it direts the eye to the cup. ?

And (XXVIIL.) the REcTUS EXTERNUS, the outer
ftreight mufcle, as it turns the eye away, is named aB-

"DUCTOR OCULI, Or INDIGNABUNDUS, exprefling anger or
fcorn. Such is the effe@ of thefe mulcles, that when
they a& in fucceflion, they roll the eye ; but if they
act all at once, the power of each is balanced by the
action of its oppofite mufcle, and the eye is immov-
ably fixed. So that {ometimes in our operations,
when the couching needle approaches the efﬂ, fear
comes upon the patient, and the cye i fixed by a
? convulfive

4.
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convulfive action, more firmly than it could be by the
inftruments, or by the finger; fo that the fpecu-
lum oculi is after fuch an accident of no ufe: The
eye continues fixed, during all the operation, but it
is fixed in a moft dangerous way, by a power which
we cannot controul, and which {fometimes, when our
operation is for extracting one of the humours only,
fqueezes out the whole.

XXIX. The osLIQUUS SUPERIOR arifes along withi the
recti in the bottom of the eye above, and towards the
inner fide, direting its long tendon towards the inner
angle of the eye; and there it paffes its tendon through
that pulley, whofe hollow I have marked in deferib-
ing the os frontis, as under the {uperciliary ridge, and
near to the inner corner of the eye. It arifes by a
{fmall tendon, like one of the redi; it goes over the up-
per part of the eye-ball, a long and {lender muicle,
whence it is often named LoNGIssiMUS ocuLl, the long-
eft mufcle of the eye. It forms a {mall fmooth round
tendon, which paffes through the ring of the cartilagi- -
nous pulley, which is in the margin of the focket.
The pulley is above the eye, and projects farther than
the moft prominent part of the eye-ball, fo that the
tendon returns at an acute angle, and bends downwards
before it can touch the eye-ball. And it not only re-
turns backwards in a direction oppofite to the recti
mufcles, but it {lips flat under the body of the rectus
{uperior, and is {pread out under it upon the middle,
or behind the middle of the eye, viz. about half way

betwixt the infertion of the rectus, and the entrance

of the optic nerves.
XXX. The oBL1QUUS INFERIOR 15, with equal proprie-
ty,named the mufculus breviflimus oculi, It is directly
oppofite
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oppofite to the obliquus fuperior, in form, place, office, piate .
&e. for it arifes from the nafal procefs of the jaw bone,
in the lo'wer edge of the orbit, at the inner corner of
the eye: it is fhort, flat, and broad, with a flrong
flethy belly : it goes obliquely backwards and out-
wards, lying under the ball of the eye ; and it is infert-
ed broad and flat into the ball, exactly oppofite to tlie
infertion of the 6bliquus fuperior mufcle.

Thefe two muicles roll the eye, whence they are na-
med mufcult circumagentes, or amatorii. But they
have ftill another important oflice, viz. fupporting the
eye-ball, for the operation of its ftraight mufcles ; for
when thefe (the obliqui) a&, they pull the eye for-
wards, the ftraight mufcles refift, and the infertion of
the oblique mufcles at the middle of the eye-ball be-
comes, as it were, a fixed pcint, a centre or axis round
which the eye-ball turns under the operation of the
recti mufcles; The conjoined effe@ of the oblique
mufcles is to bring the eye-ball forwards from the fock-
“et, as in fliaining the eye to fee fome diftant point.
The particular effed of the upper oblique mufcle is
not to bring the eye forward, but to roll the eye fo as
to turn the pupil downwards, and towards the nofe.
And the particular effect of the lower oblique muicle
is to reverfe this action, to turn the eye again upomn its
axis, and to direct the pupil upwards and eutwards;
but the fucceflive adtions of all thefe mufcles move the
eye in circles, with gradations fo exquifitely fmall, and
with fuch curious combinations as cannot be explain=

ed by words. .
Dd GHAP.
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inner furface of that firong tendinous membrane which prae 1.
is extended from the jugum to the femicircular ridge 3
of the parietal bone. The fibres are bundled together

and prefled into a {fmall compafs, {o that they may

pafs under the jugum : there they take a new hold up-

on the inner furface of the jugum ; the mufcle is of
courfe pyramidal, its rays converging' towards the ju-
gum ; its mufcular fibres are intermixed with ftrong
tendinous ones ; it is particularly tendinous, where it
pafles under the jugum; and it has both firength and
protection from that tendinous plate which covers it

in the temple. Its infertion is into the horn of the
lower jaw bone ; not merely into the lip of the horn,but
embracing 1t all round, and down the whole length of

thie procefs, fo as to take the firmeft hold.

XXXI. The massererisafhort thick and flethy mul- 3%
cle, which gives the rounding of the cheek.at its back
part. It arifes from the upper jaw bone, at the back
of the antrum, and under the cheek bone, and from
the lower edge of the zygoma. It lies upon the out-
fide of the coronoid procefs, covering the branch of the
jaw quite down to its angle. It is particularly firong,
has many mafly bundles of flefh interfperfed with ten-
dinous firings, the parotid gland lies on its upper
part, and the du& of the gland (as it croffes the cheek)
lies over this mufcle. The jaw is very firmly pulled
up by thefe two, which are its moft powerful mufcles ;
and when we bite, we can feel the temporal mufcle
fwelling on the flat part of -the temple, and this the
mafleter upon the back part of the cheek,

XXXII. XXX The two prerEGOID MuscLES (of 32
which there are four inall, two en cither fide) are named

Ddy from
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Plate L from their originin the pteregoid procefles of the iphe-
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noid bone. The PLEREGOIDEUS INTERNUS is that one
which rifes from the inter rnal or flatter pteregoid procefs,
and which goes downwards and outwards to the angle
of the jaw on its infide. The PTEREGOIDEUS EXTERNES
arifes from the external pteregoid procefs, and goes not
downwards, but almoft direétly outwards, and is im-
planted high in the jaw bone, juft upder its neck, and
connefted with its capfular ligament. Now the pte-
regoideus internus defcending to be fixed to the angle
of thejaw, is longer and bigger, andis named PTEREGOI-
pEUs MaJoR. The internal one going direétly acrofs, and
rather backwards, has lefs {pace to traverfe, is fhorter,
and is named PTERIGOIDEUS MINOR.

The jaw is moved chiefly by thefe mufcles, the tem-
poralis acting upon the coronoid procefs like a lever,
the mafleter atting upon the angle, and before it, and
the pteregoideus internus balancing it within, like
an internal maffeter fixed to the infide of the angle.
All thefe pull firongly upwards for biting, holding, and
tearing with the teeth ; and the external or lefler pte-
regoid mufcle going from within outwards, pulls the
jaw from {ide to fide, and performs all the motions of

_chewing and grinding (i. e.) of rotation, {o far as the

lower jaw poffeffes that kind of motion.

BIUSCLES OF THE THROAT AND TONGUE.

The muscLEs of the THrRoAT and ToNGUE cannot be
underftood without a previous acquaintance with cer-
tain cartilages and bones, which form the bafis of the
throat and tongue, and the centre of thofe motions
which we have next to defcribe,

[agis The
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The os nyoipzs is a fmall bone refembling in fhape Plate i
at leaft the jaw bone. It has a middle thicker part,
named its bafis, which is eafily felt outwardly ; it cor-
refponds in place with the chin, and is diftinguithed
about an inch below the chin, the uppermoft of the
hard points which are felt in the forepart of the throat.
Next, it has two long hoern-like proceffes, which go
backwards along the fides of the throat, called the
cornua, or horns of the os hyoides, and which are
tied by a long ligament, which comes down from
the ftyloid procefs of the temporal bong. And, laft-
ly, It has {fmall cartilaginous pieces or joinings, by
which the horns are united to the bafis; and often
in the adult this joining is converted into bone.
At this point where the two horns go backwards,
like the legs of the letter W, there are commonly at
the griftly part of the os hyoides, two {mall perpen-
dicular procefles which ftand up from the joining of
the horns to the body, and thefe are named the ap-
pendices of the os hyoides or the lefier cornua,

Now, this os hyeides forms by its bafis the root of
the tongue, thence it is often named the bone of the
tongue. It forms at the fame time the upper part of
the trachea, or windpipe ; and it carries upon it that
cartilage named epiglottis, which, Lke a valve, pre-
vents apy thing getting down into the windpipe. Its
horns extend along the fides of the throat, keeping the
openings of the windpipe and gullet extended, as we
would keep a bag extended by two fingers. The chief
mulcles of the tongue and of the windpipe arife from
its body ; the chief muicles of the gullet arife from
1ts horns, and efpecially from their points; it receives
the chief mufcles which either raife or deprefs the

' throat ;
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throat ; and it is the point d’appui, or fulcrum for ali
the mulfcles of the throat and tongue, and the centre
of all their motions, It is the centre of the motions
of the tongue, for it is the origin of thefe mufcles
which compofe chiefly the bulk of the tongue, of the
motions of the trachea or windpipe, for it forms at
once the top of the windpipe, and the root of the
tongue, and joins them together; of the motions of
the pharynx or gullet, for its horns {urround the upper
part of the gullet, and join it to the windpipe ; and it

forms the centre for all the motions of the throat in

general : for mufcles come down from the chin to

the os hyoides, to move the whole throat upwards;

others come up from the fternum, to move the throat
downwards ; others come obliquely from the coracoid
procefs of the fhoulder blade, to move the throat back-
wards, while the os hyoides {lill continues the centre
of all thefe motiops.

The LARYNX, TRACHEA Or WINDPIPE, is that tube
which conveys the air to the lungs ; and the larynx is
the head, or figured part of that tube which is formed
like a flute for the modulation of the voice, and con-
fifts of cartilages, that it may ftand firm and uncom-
prefled, either by the paffage of the food, or by the
weight of the outward air; and that it might refift the
contraction of the furrounding parts, ferving asa ful-
crum for them in the motions of the jaw, tongue, and
gullet. Its cartilages are, firft, the scuTIFORM, Or THY-
roip cartilage, which is named from its refemblance to
a fhield, or rather it 1s like the flood-gates, or folding
doors of a canal, the meeting of the two fides being 1n
the middle line of the throat. This prominent line
of the thyroid cartilage is eafily felt in the middle of

the

= i
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the throat, is about an inch in length, and makes that
~ tumour which is called the pomum Adami. The flat
fides of the thyroid cartilage form the fides of the flute-
part of the trachea. And there are two long horns at
its two upper corners, which rife like hooks above the
line of the cartilage, and are joined to the horns of the
os hyoides, and two fimilar, but thorter hooks below,
by which it embraces the cricoid cartilage.

The cricoip cARTILAGE 1s next to the thyroid, and
below it ; it i1s named from its refemblance to a ring :
It is indeed like a ring or hoop, but it 1s not a hoop e-
qually deep in all its parts, it is fhallow before, where

Plare T1.

it eeks out the length of the thyroid cartilage, and is

- deeper behind, where it forms the back of this flute-
like top of the trachea; it is the top ring of the tra-
chea, and the lower ring of the larynx or flute part of
the windpipe. And upon its back, or deeper part,
are feated thofe two fmall cartilages, which form the
opening for the breath.

The aryTENOID CARTILAGES are two {mall bodies, of
the fize of peale. They are foolifhly deferibed with

cornua ridges and furfaces, when they are {o fmall that -

nothing further can be obferved of their forms, than
that they are fomewhat conical ; that the bafe or broad

part of each fits down upon the upper edge of the cri-

coid cartilage at its back ; that the point of each ftands
diretly upwards, and is a very little crooked, or hook-
like ; that ftanding, as they do, alittle apart from each
other, they form together an opening {omething like
the {pout of a ewer, ur'ﬂmuped balon, whence their
name. And thefe cartilages being covered with the
common membrane of the throat, which is thick, and
full of mucous glands, the opening gets a regular ap-

pearance
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pearance with rounded lips, and this opening, or {lit
between them, which is fomething like the {lit for the
thill in the top of a counter, and which flaunts oblique-
ly downwards, is named the RIMA GLOTTIDIS, Or chink
of the glottis ; and thele cartilages being fixed on the
criceid cartilage, by a regular hinge, they form the
voice by their nearnefs, and the narrownefs of the flit,
and modify it by their motions, which are {o exquifite-
Iy minute, that for every changing of the note (and
there are fome thoufand gradations inn the compafs of
the voice), they move in a proportioned degree.
The epicrortis is & fifth cattilage of the trachea,
belonging to it both by connection and by office. 1t is
a broad triangular cartilage, not fo hard as the others,
very elaftic, and {o exaéily like an artichoke leaf] that
no other figure can reprefent it fo well. Its office is to
defend the opening of the glottis. It is fixed at once
to the os hyoides, to the thyroid cartilage, and to the
root of the tongue, and it hangs obliquely backwards
over the opening of the rima, or chink of the glottis ;
it is fufpended by little peaks of the membrane, which
we call ligaments of the glottis, and it is faid to be raif-
ed or deprefled by mulfcles, which yet are not very

- fairly defcribed. But the rolling of the morfel which

is fwallowed, and the motion of the tongue, are fuffi-
cient to lay it flat over the rima, fo thatit is a perfect
guard. ;

Then this is the conftitution of the larynx. It is of
hard cartilages to refift compreflion, and of a flute
form at its opening, to regulate the voice. The THY-
rolp cartilage is the great one, the chief defence be-
fore, and which has edges flaunting far backwards,

to
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to fwallowing, or the motions of the gullet, than to
breathing, or to the motions of the windpipe.

The mufcles which pull the throat down are thefe :

XXXIV. The sterNo-nYorpeus, which pafles from
the fternum to the os hyoides, a flat broad ribband-like
mufcle, which arifes from the upper piece of the fler-
num, rather within the breaft, and partly alfo from the
clavicle and cartilage of the firft rib, goes flat and
{mooth along the forepart of the throat, mounts near-
ly of the fame breadth to the os hyoides, and is im-
planted into its bafis, or that part (which in refemb-
ling the os hyoides to the jaw) we fhould compare
with the chin.

XXXV.ThesterNo-THYROIDEUS, which paffesin like

manner from the fternumto thethyroid cartilage, is like
the laft, a flat fmooth ribband-like muicle, rather thick-
er and more flefhy, but very uniform in its thicknefs.
As the thyroid cartilage is below the os hyoides, the fter-
no-thyroid mufcle muft lie under the fterno- hyoideus
mufcle. It drifesunder the fterno-hyoideusmuicle from
the fternum and cartilage of the rib, and is implanted
into the rough line of the lower edge of the thyroid
cartilage, and a little to one fide, but not fo much as
is reprefented in Cowper’s drawings. It immediately
covers the thyroid gland, and the way to the trachea ;
for piercing it in performing bronchotomy, is in the
middle betwixt thefe mufcles.

XXXVI. The omo-uyoipeus, which wasoncenamed
corAco-HYOIDEUS being thought to arife from the cora-
coidprocefs. Itisa mulcle of great length,and veryflen-
der,reachingfrom the fhoulder tothe os hyoides; itislike
thefe laft mentioned, a long flat firap-like mufcle, as flat

and
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and as flethy, but not {o broad as either of the former, Plate IL,
It lies along the fide of the neck; is pinched in a little in

* the middle, where it is divided by a tendinous crofs

line, which feparates the flefthy belly into two heads.

It arifes from the upper edge of the fcapula, near its
notch, and is implanted into the fide of the os hyoides,
where the horn goes off from the body of the bone.

Thefe three mufcles pull down the throat. The
fterno-hyoideus, and fterno-thyroideus pull it direéily
downwards : one of the omo- hyoidei acting, pulls it to
one fide; but if both ad, they aflift in pulling direétly
down, and brace the trachea at the {fame time a little
down to the back.

The mufcles which move the throat upward, are :

XXXVIIL The myLo-HYOIDEUS, 2 flat and broad muf> 7.
cle, which arifes from the whole {emicircle of the lower
jaw, i. e. from the backmoit grinders to the point of
the chin. It rifes from the inner furface of the jaw-
bone, goes down to the bafis of the os hyoides, pro-
ceeds with very regular, ftraight, clear, and orderly
fibres, from the jaw to the vs hyoides, is plainly divided
in the middle from the {fymphyfis of the jaw to the mid-
dle of the os hyoides, by a middle tendinous and white
line. And though Cowper denies the authority of
Vefalius, who divides it thus, it is plainly two diftinét
mufcles, one belonging to either fide. -

XXXVIIIL The cento-uyorpeusis afmall neat pair of
mufcles arifing fromthe chin ata rough point, which is
eafily diftinguifhed within the circle of the jaw. The
mylo-hyoideus is named from the whole jaw, The
genio-hyoideus is named from the chin, arifing from a
fmall tubercle behind the chin ; its beginning is ex-

Eeil ceedingly
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ceedingly narrow : as it proceeds downwards, it grows
flat and broad ; it is implanted into the bafis of the os
hyoides, by a broad edge,and is a beautiful and radiated
mufcle. The {fublingual gland lies flat betwixt this muf-

|
|
1
1

cle and the laft, and in the middle the fublingual dut
pierces the membrane of the mouth, to open under the
root of the tongue. The two mufcles move the os |

hyoides forwards and upwards, when the jaw 1s fixed ;

but when the os hyoides is fixed by the mufcles com-
ing from the fternum, thefe mufcles of the os hyoides

pull down the jaw.

XXXIX.The styLo-rYoIDEUS is one of three beauti-
fuland flender mufcles, whichcome fromround the fty-
loid procefs, which all begin and end with flender ten-

dons, and with fmall flefhy bellies ; and one going to

the pharynx or gullet, another to the os hyoides, and a

third to the tongue, they coincide in one common
action of drawing back the tongue, and pulling the
throat upwards.

This one the ftylo-hyoideus, arifes from about the

middle of the ftyloid procefs, and going obliquely

downwards- and forewards, is fixed into the fide of

the os hyoides, where the bafis and horn are joined.
Above its infertion, its fibres are fplit, fo as to make
a neat fmall loop, through which the tendon of the
digaftric mufcle runs. This ftylo-hyoideus, is fome-

times accompanied with another fmall flelhy mufcle

like 1t, and of the fame name, which was firft perhaps,

obferved by Cowper, and has beenn named by Innes, |
STYLO-HYOIDEUS ALTER ; but it is not regular, nor has it

ever been acknowledged as a diftinét mufcle.’

XIL. The
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arifes from the lower border of the thyroid cartilage,
where the fterno-thyroideus terminates, and goes up
along the fide of the thyroid cartilage, like a continu-

. ation of the fterno-thyroideus mufcle. It pafles the

upper border of the the thyroid cartilage, and is fixed
to the lower edge of the os hyoides, along both its bafe
and part of its horn.

XLII. The crico-TaYROIDEUS 15 a very fhort mulcle,
pafling from the upper edge of the cricoid, to the low-
er margin of the thyroid cartilage, chiefly at its fide,
and partly attached to its lower horn, which comes
down clafping the fide of the cricorp ring, fo that
it is broader above, and a little pointed below.

Thefe two fmall mufcles muft have their ufe, and
they bring the thyroid cartilage nearer to the os
hyoides, and the cricoid nearer to the thyroid cartil-
age ; and by thus fhortening the trachea, or compref.
fing it flightly, they may perhaps affect the voice ; but
the mufcles on which the voice chiefly depends, are
thofe of the Rima crorTiDIS ; for there is a double fet
of mufcles for the little arytenoid cartilages ; one fet
which brings the cartilages together, and another fet
which draws them apart, and {preads the opening of
the larynx.

XLIII. The MUsSCULUS ARYTENOIDEUS TRANSVERSUS,
1s that delicate mufcle which contraéts the glottis, by
drawing the arytenoid cartilages towards each other.
It lies acrofs, betwixt them at their back part ; it arifes
from the whole length of one arytenoid cartilage to
go acrofs, and be inferted into the whole length of the
oppofite ope, :

5 XLIV. ARYTE-
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XLIV. ARYTENOIDEUS OBLIQUUS, 1s one which crof- plate 1,
fes in a more oblique direction, arifing at the root of **
each arytenoid cartilage, and going obliquely upwards
to the point of the oppofite one. Thefe two mulfcles
draw the arytenoid cartilages together, and clofe the
RIMA.

XLV. The crico ARYTENOIDEUS POSTICUS,1s a fmall 4.,
pyramidal mufcle, which arifes broader from the back
part of the cricoid cartilage, where the ring is broad
and deep ; and going directly upwards, is implanted
with a narrow point, into the back of the arytenoid
cartilage. This pair of mufcles pulls the arytenoid
cartilages dire@ly backwards, and lengthens the {flit
of the glottis : perhaps they aflift the former, in clof-
ing it more neatly, and in producing more delicate
modulations of the voice,

XLVI. The crIcO ARYTENOIDEUS OBLIQUUS, is One 46
which comesfrom the fidesof the cricoid cartilage, where
it lies under the wing of the thyroid, and being implant-
ed into the fides of the arytenoid cartilages, near their
roots, muft pull thefe cartilages afunder,and (as the ori-
gin in the cricoid lies rather before their infertion in the
arytenoid cartilages) it muft alfo flacken the lips of the
{lit ; for the lips of the {lit, are formed by two cords,
which go within the covering membrane, from the tip
of each aartilage, to the back of the thyroid cartilage,
and the crico arytenoideus pofticus muft firetch thefe
cords, and the crico arytenoideus lateralis, muft relax
them.

XLVII. The THYREO ARYTENOIDEUS, is a mufcle very
like the laft one, and affifts it. It arifes not from the

cricoid

4



Plate IT,

47

224 MUSCLES OF THE

cricoid cartilage, but from the back furface of the
wing of the thyroid, from the hollow of its wing, or
where it covers the cricoid ; is implanted into the fore
part of the arytenoid cartilage, and by pulling the car-
tilage forward and fideways, dire@ly flackens the liga-
ments, and widdens the glottis.

Thefe are all the mufcles which belong to the Iarj'nx .
and In our arrangement, the mufcles of the PALATE
and PHARYNX come next in order.

When a morfel is to be thrown down into the cefo-
phagus, or tube which leads to the ftomach, the veLum
PALATI, or curtain of the palate, is drawn upwards;
the opening of the throat is dilated ; the morfel is re-
ceived; then the curtain of the palate falls down again.
The arch of the throat is contracted, the bag of the
pharynx 1s comprefled by its own mulcles ; and the:
food is forced downwards into the ftomach.

XLVIIL The azvcos uvuLE.—The VELUM PENDU-
LUM PALATI, is that pendulous curtain, which we fee
hanging in the back part of the mouth,in a line with the
fide circles of the throat; and the uvula is a {mall pap,
or point of flefh, in the centre of that curtain. The
AZYGOS UVULE, or fingle mufcle of the uvula, is a {mall
{lip of ftreight fibres, which goes directly down to the
uvula in the centre of the curtain. It arifes from the
peak, or backmoft fharp point of the palate bones, and
pulls the uvula, or pap of the throat, diretly upwards,
removing it out of the way of the morfel which is to
pafs.

XLIX. Levator parLaTti moLis arifes from the point
of the os petrofum, and from the EusTacHIAN tube,

and
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*and alfo from the {phenoid bone *. Th: e parts hang Pl“:?fl-
- over the roof of the velum, and are much higher thanit;

fo this mulicle defcends to the velum, and {preads out in

it ; and its office is to pull up the velum, to remove it

from being in the way of the morfel, whichis about to

pals, and to lay the curtain back at the fame time, {o

as to be a valve for the noftrils, and for the mouth of

the euftachian tube, hindering the food or drink, from

entering into thefe paflages.

L. The circumFLEXUS PALATI®, and the conftric- s
tor ithmi faufcium, have a very different ufe. The
circumflexus palati is named from its fibres pafling
over, or rather under the hook of the pTEREGOID pro-
cefs; the mufcle arifes along with the levator palati,
(i. e.) from the {phenoid bone at its {pinous pro-
cefs ; andfrom the beginning of the euftachian tube,
it runs down along the tube, in the hollow betwixt
the pteregoid procefles; it then becomes tendinous,
turns under the hook of the internal pteregoid procefs,
and mounts again to the fide of the velum. Now, the
levator and circumflexus arife from the fame points ;
but the levator goes directly downwards into the ve-
lum, and fo is ufeful in lifting it up. The circumflex-

i us

* From the euftachian tube, it was named sarriNGo sTAPHILINUS ;
from the fphenoid bone, spuEno sTapuiLinus 3 from the pteregoid
procefs, prEREGO sTapHILINUS 3 from the petrous procels, it was na-
med PErRO SALPINGO sTaPHILINUS; as if there were no fcience, but
where there were hard names, and as if the chief mark of genius
were enriching the hardeft names, with all poffible combinations
and contortions of them.

+ This alfo, has got a tolerable affortment of hard names, as
CIRCUMFLEXIS PALATI, TENSOR PALATI, PALATO SALPINGEUS, STAPHE-

LINUS EXTERNUS, SPHENO-SALPINGO-STAPHELINUS, MUSCULUS TUBZE, Vizs
EUSTCHIANE NoNUs. Prereco-starmiLinvs of Cowper, &ec,
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us goes round the hook, runs on it as on a pully, turns

upwards again, and fo it pulls down the palate, and

ftretches it, and thence is very commonly named, the

'“TENSOR PALATI MoLLIs or ftretcher of the palate.

LI. The coNSTRICTOR ISTHMI FAUscIiuM, arifes from
the very root of the tongue on each fide, goes round
to the middle of the velum, and ends near the uvula *,
This femicircle forms that firft arch which prefents
itfelf, upon looking into the mouth.

LII. The rarato-PHARYNGEUS T again, forms a fe-
cond arch behind the firft ; forit begins in the middle
of the foft palate, goes round the entry of the fauces,
ends in the wing or edge  f the thyroid cartilage; and
as the firft arched line (that formed by the conftritor),
belonged to the root of the tongue ; this fecond arch-
ed line belongs to the pharynx or gullet. The cir-

‘cumflexus palati makes the curtain of the palate

tenfe, and pulls it downwards: The conftrictor faunf-
cium helps to pull down the curtain, and raifes the
root of the tongue to meet it : ‘The palato-pharyn-
geus, farther contracls the arch of the fauces, which 1s

-almoft fhut upon the meorfel now ready to be forced

down into the flomach, by thofe mufales which com-
prefs the pharynx itfelf.

‘The prarRYNX, which is the opening of: the gullet,
that it may receive freely the morfel of food, is ex-

_lmndr:d into a large and capacious bag, which hangs

fmm

* Named crosso starriLiNus, from its originin the tongue, and
infertion into the vvuLa,

+ The sacrivGo-raaARYNGEUS of Albmus is no more than that part
of the palato-pharyngeus, which arifes from the mouth of the eu-
flachian tube, ' wE

o T St SR e R T N
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from the bafis of the fkull, is chiefly attached to the
occipital bone, the pteregoid procefles, and the back
parts of either jaw-bone. The cefophagus again, is
the tube which conveys the food down into the fto-
mach, and this bag of the pharynx, is the expanded
or trumpet-like end of it ; or it may be compared with
the mouth of a funnel. Towards the mouth, the pha-
tynx is bounded by the root of the tongue, and by the
arches of the throat ; behind, it liesflat and fmooth along
the bodies of the vertebre ; before, it is protected, and
in fome degree {urrounded by the great .cartil-ages of
the larynx ; the horns of the os hyoides, embrace
its fides, and it is covered with flat mufcular fibres,
which, arifing from the os hyoides and partilages of the
throat, go round the pharynx, in fair and regular
orders, and are named its confirictors, becaufe they
embrace it clofely, and their contractions force down
the food. _

LIII. The sTYLO-PHARYNGEUS, arifes from the root
of the ftyloid procefs. Itis a long {lender and beauti-
ful mufcle ; it expands flefhy upon _thﬁl fide of the
pharynx; extends fo far as to take a hold upon the edge
of the thyroid cartilage ; it lifts the pharynx up to re-
ceive the morfel, and then ftraitens and comprefles the
bag, to pufh the morfel down, and by its hold upon
the thyroid cartilage, it commands the larynx alfo,
and the whole throat,

The pharynx being furrounded by many irregular
points of bone, its circular fibres or confiri¢tors have
many irregular origins. The conftrictor might fairly
enough be explained as one mufcle, but the irregular
origins fplit the fibres of the mufcle, and give occafion

Ffi of
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of dividing the conftri®or into diftinét parts; for one
bundle arifing from the occipital bone and os petro-

{um, from the tongue, the pteregoid procefs, and the

two jaw bones, is diftinguifhed as one muicle, the con-
ftrictor fuperior*. Another bundle arifing from the
os hyoides, is named the conftri¢tor medius +. A third
bundle, the loweft of the three, arifing from the thy-
roid and cricoid cartilages, 1s named the conftriétor in-
ferior 1.

LIV. The coxnsTrICTOR SUPERIOR arifing from the ba-
fis of the fkull, from the jaws, from the palate, and from
the root of the tongue, [urrounds the upper part of the
pharynx ; and it is not one circular mufcle, but two
mufcles divided in the middle line behind, by a dif-
tin@ rapha feam, or meeting of the oppofite fibres.

LV. The consTrICTOR MEDIUS rifes chiefly from the
round point in which the os hyoides termnates ; it al-
fo arifes from the cartilage of the os hyoides (i. e.)
where the horns are joined to the body. The tip of
the horn being the moft prominent point, and the cen-
tre of this mufcle, it goes upwards and downwards, fo
as to have fomething of a lozenge-like fhape ; it lieg
over the upper conflrictor like a fecond layer, its up-
permoft peak, or pointed part touches the occipital
bone, and its lower point 1s hidden by the next mui-

cle.
LVI.

* Thefe good opportunities of names have not been difregard-
ed : this mufcle has been named crerHALO-PHARYNGEDS, PTERIGO-PHA~
RYNGEUS, MYLO-PHARYNGEUS, GLOSSO-PHARYNGEUS,

+ This one is named HYO-PHARYNGEUS, O SYNDESMO-PHARYNGEUS,
from its origin in the cartilage alfo of the os hyoides.

1 This, of courlz, is named THYRO-PAARYNGEUS, and CRICO-PHARTN«

GEUS.
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LVI. The coNsTRICTOR INFERIOR arifes partly from FPlate

the thyroid, and partly from the cricoid cartilage ; and
it again goes alfo obliquely, {o as to overleap or cover
the lower part of the conftri¢tor medius. This, like
the other two conftrictors, meets its fellow in a tendi-
nous middle line ; and {o the morfel admitted into the
pharynx by the dilatation of its arches, is puthed down
into the cefophagus by the forces of thefe conitrictores
pharyngis, aflifted by its ftyloid mufcles.

LVIIL. The oesopuacus is merely the continuation
of the fame tube. Itlies flat upon the back-bone, and
it is covered in its whole length by a mufcular coat,
which is formed, not like this of the pharynx, of cir-
cular fibres, but of fibres running according to its
length chiefly. And this muicle furrounding the mem-
braneous tube of the cefophagus like a fheath, is nam-
ed (LVIIL.) vAGINALIS GULZE.

MUSCLES OF THE TONGUE.

Tue mufcles of the tongue are large bundles of flefh
which come from the os hyoides, the chin, and the fty-
loid procefs. Their thicknefs conftitutes the chief
bulk of the tongue. Their ations perform all its mo-
tions. The mulcles, which I am now to defcribe, form
the whole flefh of the tongue, excepting merely the
thin membranes which cover the tongue, and give it
foerm, and conduct its nerves to the papille, or feeling
points. '

LIX. The nvocrossus is a comprehenfive name
for all thofe which arife from the os hyoides. The

muicles from the os hyoides go ofl in three fafciculi,
2 and

S'El

57



Plate i1,
55-

Go.

G1.

230 MUSCLES OF THE

and were once reckoned as diftinét mufcles. That
portion which arifes from the bafis of the os hyoides,
was called Basiocrossus; that which arifes from the
cartilaginous joining of the body and horn, was called
CHONDROGLOSSUS 3 and that which arifes from the horn
itfelf, was named cErRAaTOGLOSSUS; Or the terms were all
bundled together into the perplexed names of Basio-
CHONDRO-CGERATO-GLOSSUS. :

The hyogloffus, then, is all that mufcular flefh
which arifes from the whole length of the os hyoides,
and which, by the changing form of the bone in its ba-
fis, cartilage and horn, has a flight mark of divifion;
but which lie all in one plain, and need not have diftinét
names. _

LX. The cento cLossus arifes from the rough tu-
bercle behind the {ymphifis of the chin: It has a ve<
ry nairow or pointed origin; it {preads out fan-like,
as it goes towards the tongue; and it fpreads with ra-
dii, both forwards and backwards, making the chief
part of the fubftance of the tongue.

LXI. The rivcuaLss is an irregular bundle of fibres
which runs according to the length of the tongue ; it
lies betwixt the ftylogloflus and the geniogloffus, and
as it 1s in the centre, and unconnected with any bone,
it 1s named lingualis, as arifing in the tongue itfelf.

The genioglofli mufcles form by far the larger part
of the tongue, and lie in the very centre. They go
through the whole length, (i. e.) from the root to the
tip of the tongue, and from the radiated form of their
fibres, they perform every poflible motion; whence
this was named by Winflow, mufculus roLycHrRESTUS,
for its rays proceed from one point or centre, and thofe

which go to the point of the tongue, pull the tongue
backwards
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CF THE MUSCLES OF THE :A.?;M,

INCLUDING THE MUSCLES OF THE SCAPULA, ARM, FORE-
ARM, AND HAND.
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e

MUSCLES OF THE SCAPULA.

THE great peculiarity of the arm is, the manner of itg
connection with the breaft, to which it is fixed by no
ligaments, nor joined to no bone, bat is at once both

fixed and moved by its ftrong and numerous mulcles,

which are indeed its only ligaments. Though it were
perhups more regular to defcribe firft the mufcles of
the trunk, 1t will be more eafly and natural to de-
fcribe firlt the broad mulcles belonging to the fca-
pula, which cover almoft the whole trunk, and hide
its proper mufcles, viz. thofe which move the ribs
and fpme. For the mufcles which move the {capu-
la lie upon the trunk; thofe which move the arm lie
upon the fcapula ; thofe which move the fore-arm lie
upon the arm ; and thofe for moving the hand and fin-

gers lie upon the fore-arm. The leg requires but one
chief






Plate 111,
& IV.
Gz,

234 MUSCLES OF THE ARM, &c.

tendon from the moft pointed part of the occipital
bone, and along the tranfverfe {jpine quite to the maf-
toid procefs; from this point all down the neck, it
has no hold of the vertebrz, but arifes from its fellow
in a firong tendon, which, extending like a bow-ftring
down the neck, over the arch of the neck, and not
touching the vertebrz till it comes down to the top
of the -back, is named ricameNTUM NucHZ. The
tendon begins again to take hold of the fpines of the
two laft vertebre of the neck, and arifes from all the
{pinous procefles of the back, downwards ; from this
long origin, its fibres converge, as it were, into one
point, the tip of the fhoulder: it alfo comes a little
forward over the fide of the neck,

It is implanted into one third of the clavicle neareft
the fhoulder ; into the tip of the acromion ; into the
whole length of the {pine, from which the acromion
rifes ; and its fibres, arifing from along the neck and
back, and converging almoft into a point, muft have
various effects, according to the different fibres which
act: for thofe which come downwards muft raife the
{capula ; thofe which come from the middle of the
back muft carry it directly backwards; thofe which
come from the lower part of the back muft deprefs

it 3 and thofe different fibres acting in {ucceflion, muit

make the f{capula roll. The trapezius is chiefly a
mufcle of the {capula, but it muft be alfo occafionally -
a mufcle of the head, pulling the head backwards,
and bending the neck.

Three other muicles which raife the fcapula, or
carry it backwards, lie fo much in the fame plane,
and are fo little divided from each other, that they

might
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wards, viz. the peftoralis minor and the ferratus ma-«

64. & 65. Jor anticus, lie upon the fore part of the breaft.

65,

LXVI. The sERRATUS MAJOR ANTICUs lies' upon
the fide of the cheft arifing from the ribs ; and as the
ribs have interflices betwixt them, every mufcle a-
rifing from the ribs, arifes by diftiné portions from
each rib : all fuch diftin¢t and pointed {lips are named
digitations, tongues, or {erre, from their refembling the
teeth of a faw ; and every mufcle arifing from the ribs
mutft be a ferrated mufcle. The ferratus major anticus is
that great and broad mufcle, the chief part of which
lies under the fcapula ; and nothing of which is feen
but the flefhy tongues, by which it arifes from the
fides of the ribs. It is all flethy, and is of a confider-
able breadth and firength : it arifes from 21l the true
ribs, except the firft, and from three of the falle ribs :
its indigitations, of courfe, {pread all over the fide of
the thorax like a fan: its upper indigitations lie un-
der the pectoralis major, and its lower indigitations
ar¢ mixed with the beginning of the abdominal muf-
cles : its middle indigitations are feen fpreading upon
the fides of the thorax : it lies thick and flefhy under
the fcapula, and is a part of that cufhion on which
the fcapula glides : its fibres converge towards a nar-
rower infertion ; and the mufcle gnds thick and flefhy
in the whole length of that line which we call the
bafis of the fcapula, and is, as it were, folded round
it ; {fo that this mulcle, which comes from beforg, is
implanted along with the rhomboides, which comes
from behind. :

Perhaps, in difficult breathing, the fhoulder blade
being raifed and fixed by its own mufcles, the ferratus

major
6
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major may affift in heaving up the ribs ; but its chief
operation is upon the fcapula; for when the whole
AQs, it pulls the fcapula downwards and forwards.
When only the lower portions act, it pulls the lower
angle of the fcapula forwards, by which the fcapu-
la rolls, and the tip of the fhoulder is raifed : when
the upper part acts in conjunction with the little
pectoral mufcle, the tip of the fhoulder is fixed and
pulled downwards towards the cheft, and the lower
corner of the fcapula rolls backwards.

- LXVIL. The prcTorALIs MINOR lies under the
pectoralis major, clofe upon the ribs ; and as it arifes
from the third, fourth, or fifth ribs, it alfo is a ferrated
mufcle, and was named ferratus minor anticus: its three

Plate IIN,
& IV.
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digitations are very thick and flefhy ; they foon con-

verge {o as to form a {fmall, but thick and flethy muf-
cle, which, ferminating in a point, is inferted into
the very apex of the coracoid procefs : by pulling the
coracoid procefs forewards and downwards, it will
roll the fhoulder.

LXVII. The suscLaviaN MUSCLE is another con-
cealed mufcle of the fcapula ; for the clavicle is juft
the hinge upon which the fcapula moves, and the
fubclavian mufcle arifes by a flat tendon from the
cartilage of the firlt rib ; it becomes flat and flefhy,
and lies along betwixt the clavicle and the firlt rib;
it arifes at a fingle point of the rib, flat and tendinous;
but it is inferted into a great length of the clavicle,
beginning about two inches from the fternum, and be-
ing inferted all along the clavicle, quite out to where it
is joined to the acromion procefs : its chief ufe (fince
the rib is immoveable), muft furely be to pull the cla-

vicle,

63‘
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vicle, and confequently the fhoulder downwards, and
fo to fix them.

Many have affedted to find other mufcles of refpia,
ration than thofe which direétly belong to the ribs.
Among thefe are reckoned the ferratus major, the
peCtoralis minor, &c. ; but there is much reafon to
doubt whether any mufcles can have much effect,
which do not belong properly to the ribs: and it is
manifeft, that the fubclavian can have none, fince
the firft rib is quite rigid, has fo little length of car-
tilage, that it cannot bend nor move.

The fcapula is thus moved in every pofiible direc-
tion upwards, by the levator and the trapezius ; back-
wards by the rhomboides, affifted by other orders of
the trapezius ; downwards and backwards by the
loweft order of fibres in the trapezius; downwards
and forwards by the ferratus major anticus ; direcily
downwards by the ferratus, balanced by the trape-
zius, and affifted by the fubclavius; and dire@ly fore-
wards by the pectoralis minor.

MUSCLES OF THE ARM,

VIZ. THOSE MOVING THE 05 HUMERI, OR ARM EONE,

LXIX. The pEcTORALIS MAJOR is a large thick
and flefhy mufcle which covers all the breaft. It a-
rifes from two thirds of the clavicle next the fternum ;
from all the edges of the fternum, the cartilaginous
endings of the fifth and fixth ribs, Where it arifes
from the fternum, it is tendinous, and the fibres from
the oppofite mulcles crofs and mix, fo as to make
a fort of fafcia covering the bone. It is fleflhy where

it
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it arifes from the ribs, and there it mixes with the Elﬁr Fﬂ-
external abdominal mufcle. = The fibres approach es.
each other till they form a flat tendon about an inch
in breadth; and as the fibres approach each other,
they crofs in fuch a way, that the lower edge of the
muicle forms the upper edge of the tendon, which is
ftill flat, but twifted : its implantation is into the edge,
if 1 may call it fo, of the groove or rut of the biceps
tendon. That part which arifes from the clavicle is
a little feparated from that which arifes from the
fternum ; a fatty line makes the diftinétion ; and they
are fometimes defcribed as two parts: it is thofe two
bundles chiefly which crofs each other to make the
plaited appearance. The pectoralis, among others,
has been made a mulcle of refpiration *,

LXX. The LarissiMus porsi is the broadeft, not 7o
enly of the back, but perhaps of the whole body.
It is a beautiful mufcle, covering all the lower part of
the back and loins, and reaching to the arm, to be
the antagonift to the peftoral mufcle. It arifes by a
broad, flat, and gliftening tendon, which covers all the
loins, and which is in fome degree the root of other
mufcles, efpecially of the longifimus dorfi. This broad
filvery tendon, begins exactly in the middle of the back;

: It

® Haller tells us, that when, at any time, he had rheumatifin
in this mufcle, his breathing was checked ; and when he had dif-
ficult breathing, he found great relief by fixing the hands, raifing
the fhoulders, and alling with the peftoral mufcles. It feems
confirmed by thefe falls, that afthmatics take this pofture ; wo-
‘men in labour fix their arms, by refting upon the arms of their
chair ; thofe who play on wind inflruments raife the fhoulders
in ftraining. :
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it arifes from the lower vertebra of the loins, from the
{pines and knobs of the back of the facrum, and from
the back part of the circle of the os ilium; this laft,
is the only part that is flefhy. The flat tendon, grad-
ually paffes into a flat and regular mufcle, which
wraps round the fide of the body, and as it lies over
the corner of the fcapula, it receives a fmall flefhy
bundle from it; and as it paffes over the lower ribs,
it has {fome tendinous flips fent into it, by which it is
attached to the ribs, Its fibres converge : for the lower
ones afcend ; the upper ones go directly acrofs. And
thefe different orders, not only meet to form its flat |
tendon, but they crofs each other, like thofe of the |
pectoral mufcle : Here alfo the tendon is twifted, and |
the upper edge of the mufcle forms the lower edge nEq
the flat tendon; which, paffing into the axilla, turns |
under the arm bone, and is implanted into it, on the
inner edge of the bicipital groove ; fo the tendons GE
the pectoralis and latiffimus meet each other; theyﬁ ;
in fad, join face to face, as if the one tendon ended
dire¢tly in the other ; and both united, make a fort of !
lining for the groove, or a tendinous fheath, for the
long tendon of the biceps to run on. ot

Thefe two mufcles, form the axilla or arm pity
and although each has its peculiar offices, their
chief operation is when they coincide in one ac- |
tion ; and that action is exceedingly powerful, both
by the great firength of either mufcle, and b £\
their being implanted into the arm bone, four inches
below the head. The peforalis major, is for pul-.
ling the arm forwards, as in laying the arms acrofs

the breaft, or in carrying loads in the arms; and it
forms’
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forms the border of the axilla before. The latiffimus
dorfi has a wider range; when the arm is raifed, it
brings it downwards, as in ftriking with a hammer, or
downwards and backwards, as in firiking with the el-
bow, or in rolling the arm inwards and backwards, as
in turning the palm of the hand behind the back,
whence it has the obfcene name of mMuscuLus scaLp-
TOR ANI, or TERSOR ANI; and it forms the back
edge of the axilla. The edges of thefe two mulcles
receive the preflure of crutches, and defend the vef-
fels and nerves; when both mufcles act, the arm is
prefled directly downwards, as in rifing from our {eat,
or in holding a bundle under the arm, or when the
arm is fixed, thefe muicles raife the body asin the
example juft mentioned, of rifing from our feat, or in
walking with a fhort ftick, or in raifing ourfelves by
our hands over a high beam.

LXXI. The peLtompes is the firft of thofe muf-
cles which arife from the fcapula, to be inferted into
the thoulder bone. It is named deltoid mulicle, from
its refembling the letter A of the Greeks; it is thick
- and flefhy, and covers the top of the fthoulder, filling
up the fpace betwixt the acromion procefs, and the
thoulder bone ; it arifes from all that part of the cla-
vicle, which is not occupied by the pectoralis muicle,
and is feparated from it only by a fatty line ; it arifes
again in another bundle, from the point of the acro-
mion procefs, and this middle bundle is alfo infulated
by. a fatty line on either fide of it. The third bundle
arifes from the fpine of the fcapula, behind the acro-
- mion procefs : And thus the mufcle, has three converg-
ing heads, viz. a head from the outer end of the cla-

: Hh vicle,
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t is clofely conneced with this head, almoft its whole En;:r _IH,
length : it is fmall at its beginning ; it grows gradual-
ly thicker, as it defcends ; it is all flefhy, and is infert-
ed by a very fhort tendon into the os humeri, nearly
about its middle, betwixt the brachialis, and the third
head of the triceps. It is perforated by the mufculo
cutaneous nerve. This was obferved by Caflerius,
an Italian anatomift ; and the mulcle is often named,
MUSCULUS PERFORATUS CASSERIL

Its aion is very fimple, to raife the arm obliquely
forwards and upwards, and confequently to give a de-
gree of rotation. It will alfo have a chief effe@, in
pulling the arm towards the fide of the body.

LXXIII. The supra SPINATUS, 1s {0 named from its 43,
occupying the hollow of the fcapula above the fpine.

It arifes from the back of the feapula, from the
fpine, and from the edge or cofta; it is exceedingly
thick and flefhy, filling up all the hollow; and it is
firmly enclofed in this triangular hollow, by a firong
tendinous expanfion, which pafles from the edge of the
{capula, to the ridge of the {pine: It is confequently
a mulcle of a triangular figure, thick and ftrong; it
pafles under the acromion, and degenerates into a ten-
don there, and going under the acromion, as under an
arch, and over the ball of the humerus, it adheres to
the capfule of the fhoulder joint, and is at laft implant-
ed by a broad ftrong tendon, into the great tuberofity
on the head of the bone.

It is evidently defigned for raifing the humerus
directly upwards, and by itsattachment to the capfule,
the capfule isdrawn up when the arm is raifed; fo that
though lax, it cannot be carched in the joint, It ex-

Hhj - actly
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actly performs the fame motion, with the middle part
of the perToines, lies in the fame direction with it,
and aflifs it.

LXXIV. INFrRA SPINATUS, is llke the former, in all
refpeds, of the fame ufe, and affifting it.

This alfo is of a triangular fhape, and is fully one

half larger than the fupra {pinatus; and as the fupra

fpinatus arifes from all the triangular cavity above the
ipine, this arifes from all the triangular cavity below
it.

It arifes flefhy, from all the back of the {capula be-
low the fpine itfelf, and from all the bafe of the {ca-
pula, below the beginning of the {pine, and alfo from
the lower margin of the fcapula. It is very thick and
ftrong, filling up the triangular cavity entirely ; and it

is clofed in like the former, by a ftrong tendinous ex-

panfion ; it begins to grow tendinous about its middle,
but it continues alfo flefhy till it pafles over the fock-
et of the fhoulder joint: It alfo is connected with the

.capfular ligament, is inferted into the fame tuberofity

with the former, and has exactly the fame ufes, viz.
preventing the capfule from being catched in the joint,
and raifing the arm upwards, and inclining it a little
outwards, by a flight degree of rotation. And I do
believe, that one great ufe of thefe two mufcles is,

-when the arm is much extended backwards, to pre-
.vent the head of the humerus from ftarting out of its

fuperficial focket.
LXXYV. The terzs MiNoR is a third mufcle which
co-operates with thefe. This, and another, are {o na-
med from their appearance, not from their thape, for
they feem round when fuperficially diffected, becaufe
then
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“then their edges only are feen ; but when fully diffec- plater.
ted from the other mulcles, they are quite flat. s>
teres minor, is a long, fmall, flefhy mufcle; it arifes

_from the angle, and all the lower edge of the fcapu-
la: it is like the infra {pinatus; it becomes early
tendinous ; but the tendon is accompanied with
flethy fibres from below; its flat tendon, in pafling
over the joint, is attached to the capfule, and is finally

‘inferted into the great tuberofity of the thoulder bone,
fo that it muft have exactly the fame ufes, as the two
former mufcles. It is feparated from the infra {pina-
tus, by that tendinous expanfion with which the lat-
ter is covered ; it looks like a part of the fame muf-
cle in its origin, where it lies upon the fcapula; but
is very diftin& in its tendon. The fupra fpinatus, in-
fra {pinatus, and teres minor, raife the arm.

LXXVI. The TERES MAJOR, is in fhape like the .

former, lies lower upon the edge of the {capula,
than the teres minor, and is thicker and longer than
it.

It arifes chiefly from the angle of the fcapula ; part-
ly from the lower edge of the {capula,at its back part; it
is connected with the TERES MINOR,and INFRA SPINATUS.
It is a large, thick and flat mufcle,and forms a flat ftrong
tendon, which pafles under the leng head of the triceps;

it pafles under the os humeri; turnsround it, and is in-
ferted into the ridge, on the inner fide of the groove,
and gives fome tendinous fibres to line the groove. In
dhort, it accompanies the tendon of the latiffimus

- dorfi, is inferted along with it, and may be confider-

ed, as the congener of the latiflimus dorfi ; and the

twe
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two tendons are inclofed in one common capfule, or
fheath of cellular fubftance. ;
Its ufe, then, is evidently to draw the humerus dowr-
wards and backwards, and to perform the fame rota-
tion of the arms, which the latiffimus dorfi does.
LXXVII. The susscaruraris lines all the con-
cavity of the fcapula, like a cufhion. It is like the
{urface of the {capula on which it lies, of a triangular
thape ; and from the convergence of all the fibres, it |
is completely radiated or fan-like; it is very flethy,
thick, and ftrong; the radii are each minutely de-
fcribed by Albinus; but Sabbattier fays, with good
fenfe, that he cannot diftinguith them, fo as to defcribe |
them accurately ; and he might have added, that thEI-'E-;j
was not the thadow of a motive for wafting time, in {o |
trival an employment, as counting the bundles. A
It arifes from the two edges, the bafe, and all the in
ternal furface of the fcapula. And indeed it is to ﬁ-.l--';-::I
vour this origin that the inner furface of the fcapula is |
full of little rifings and hollows, to every one of which},.!
the mufcle adheres clofely. Juft under the coracoid |
procefs, is the only part from whence it does not arife. |
That little {pace is filled up with cellular fubftance. -
Its alternately tendinous and flefhy fibres are fq%j
rooted in the {capula, and fo attached to its rifings and.
depreflions, that it is difficultly cleaned away from t S
bone.

3
A

2

of the fupra fpinatus, for it goes round the os hume
to its infertion, and it is fixed to the lefler tubﬁruﬁf}*;‘
therefore it both pulls the arm backwards and down=

2 wards,
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under the arm, to reach their infertion. They alfo roll
the palm inwards and backwards. And it is eafly to
obferve in what fucceflion thofe mufcles muft aét, to
defcribe the circular and rotatory motions of the arm.

Joints are more ftrengthened by the origin and in-
fertion of mufcles around them, than by elaftic liga-
ments, which yield or tear; whereas the mufcles hav-
ing a living power, react againft any {eparating force.
They contradt, or, in other words, they are ftrong in
proportion to the violence that the joint fuffers. Thus,
in the fhoulder, the capfule is fo lax, that there is a
mechanical contrivance to prevent its being checked
in the joint, and it is moreover fo weak, that, independ-
ent of its yielding eafily, it is alfo very eafily torn ;
but thefe mufcles furround the joint fo fairly, that
their ftrength and their tendinous infertions with the
head of the bone, are more than a compenfation for
the loofenefs of its capfular ligament. Were not the
muicles thus clofely attached, the fhoulders would be
very often difplaced, the glenoid cavity is fo fuper-
ficial, and the burfa fo lax ; and furely it is for fome
fuch purpofe that the mufcles are planted fo clofely
round the head; for when they are implanted at a dif-
tance from the centre, as one mufcle, the deltoid is, or
as the biceps and triceps of the arm, or the hamitrings,
or tendo Achillis, the power is much increafed. Here,
in the humerus, power is facrificed to the firmnefs of
the joint, and they are all implanted clofely round the
head of the bone. '

The joint is in a manner formed by thefe mufcles, for
the fupra {pinatus,infra {pinatus, teres major and minor,
and the fubfcapularis, furround the joint very clofely,
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arm is to firike, or the hand to grafp, the biceps firfk
moves, and by making the fafcia tenfe, prepares the
fore-arm for thofe violent actions which are to enfue.
Thus, it may be defined, a web of thin but ftrong ten-
don, which covers all the mufcles of the fore-arm,
makes the furface before diffection firm and fmooth,
fends down partitions,. which are fixed into the ridges
of the radius and ulna, enabling thofe bones to give
a broader origin to the mufcles, eftablifhing a ftrong
connection among the feveral layers, and making the
diffe¢tion always difficult, and never fair nor clean.

The motions to be performed by the muicles which
lie upon the fore-arm are thefe three ; to roll the hand,
to bend the wrift, to bend the fingers.

1. The turning of the hand, which is performed by
rolling the radius on the ulna, is named pronation and
fupination. When we turn the palm down, it is faid to
be prone ; when we turn the palm upwards, it is fu-
pine. This is pronation and fupination. The muf-
cleswhich perform thefe motions are the proxATORS and
the supiNaTORs, and the motion itfelf is beft exemplifi-
ed in the turning a key in a lock, or in the guards of
fencing, which are formed by a continual play of the
radius upon the ulna, carrying the wrift round in cir-
cles.

2. The wrift is called the carrus, and therefore thofe
mufcles which ferve for bending or extending the wrift,
are the FLEXORS and EXTENSORS of the carpus.

3. The bending and extending of the fingers cannot
be miftaken, and therefore the flexors and extenfors of
the fingers need not be explained.

Theie

¥



MUSCLES OF THE ARM, &ec. 255

Thefe miufcles are denominated from their ufés chief- Eﬂ{flf—

‘ly ; but if two mufcles perform one motion, they may
be difinguithed by fome accident of their {ituation or
form. And thus, if there be two benders of the fin-
gers, one above the other, they are named FLEXOR suB-
LIMIS, and FLEXOR PROFUNDUS, 1. e. the deep and the {u-
perficial flexors. If there be two flexors of the carpus,
f;}ne-is named FLEXOR RADIALIS CARPI, by its running a-
long theradius, the other flexor ulnaris carpi, from pafling
in courfe of the ulna. And if there be two pronators,
one may be diftinguifhed pronator teres, from its round
thape, the other pronator quadratus, from its fquare
form. And this, I truft, will ferve as a key to what'is
found to be a fource of inextricable confufion.

It will be ealy to make the origins and infertions
ftill more fimple than the names; for all the mufcles
arife from two points, and have but two ufes. ;

This affertion fhall be afterwards qualified, with a
few exceptions ; but at prefent it fhall ftand for the
rule of our demonflration ; for all the mulcles arife
from two points, the external and internal condyle.
The internal condyle 1s the longer one, and gives
moft power ; more power is required for bending,
gralping, and turning the hand ; therefore all the
mufcles which bend the hand ; all the mufcles which
bend the fingers, and moft certainly all the pronators,
or all thofe which turn the palm downwards, arile
from the internal condyle.

The external condyle is fhorter ; it gives lefs power;
there is little refiftance to opening the hand, and lit-
tle power is required 1n extending the fingers ; and fo
all the mufcles which extend the wrill or the fingers,

or
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courfe of the radius, and is one of the five mufcles
which rife by one common tendon, and which are,
for fome way, tied together.

It arifes tendinous from the inner condyle; the ten-
don very fhort and thick. This tendon, at its origin,
is fplit into many (feven) heads, which are interlaced
with the heads of the fublimis profundis palmaris, &ec.;
confequently this mufcle not only arifes from the in-
ternal condyle, but alfo from the intermufcular par-
titions (as from that betwixt it and the fublimis) :
forms a long tendon, which, becoming at laft very
{mall and round, runs under the annular ligament : it
runs in a gutter peculiar to itfelf ; but in this canal it
is moveable, not fixed : it then expands a very little,
and 1s inferted into the metacarpal bone of the fore
finger, alfo touching that which {fupports the thumb.

Its ufe 1s chiefly to bend the wrift upon the radius.
But when we confider its oblique direction, it will
alfo be very evident, that it muft have fome effeét in
pronation ; and this, like many of the mulcles of the
fore-arm, although deﬁglned for a different purpofe,
will alfo have fome effe¢t in bending the fore-arm at
the elbow joint,

LXXXVI., The FLEXOR CARPI ULNARIS is a long
mufcle, much like the former; but as its courfe is
along the radius, or upper edge of the fore-arm, this
runs along the ulna or lower edge.

It comes off tendinous from the inner condyle ﬂf
the os humeri, by the common tendon of all the mui-
cles? It has allo, like the pronator teres, a fecond
head, viz. from the olecranon procefs of the ulna,
which arifes flefhy, and as the radial nerve pafles

begwixt
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tle below the fecond joint of the fingers : at this place,
the perforating tendons, are {maller and rounder for
their eafy paflfage, and' after pafling, they again ex-
pand and become flat. They alfo above this, appear
themfelves {plit in the middle, without any evident
purpofe ; they pafs the fecond phalanx, and are fixed
into the root of the third. And every thing that is
faid of the ufe of the fublimis, may be applied to this,
only that its tendons go to the furtheft joint.

LXXXIX. Lumsricares.—I fhall here defcribe, as a
natural appendage of the profundus, the LumMBRICALES
mulfcles, which are four {mall and round mufcles, re-
fembling the earth worm, in form and fize; whence
they have their name. They arife in the palm of the
hand, from the tendons of the profundus, and are
therefore, under the {ublimis, and under the palmar
aponeurofis. They are fmall mufcles, with long and
very delicate tendons. Their flefhy bellies, are about
the length of the metacarpal bones, and their {mail
tendons ftretch over two joints, to reach the middle
of the fecond phalanx. The firft lumbricalis, is larger
than the fecond, and the two firft, larger than the two
laft.

The firft arifes from the fide of the tendon of the
fore fingers, which is next to the radius; the others arife
in the forks of the tendons; and though they rife more
from that tendon which is next the ulna, yet they
have attachiments to both. Their tendons begin be-
low the firft joint of each finger ; they run very flen-
der along the firft phalanx, and they gradually wind
around the bone, fo that though the mufcles are in
the palm of the hand, the tendons are implanted in

5 « the
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Plrte IV. flefhy cufhion ; but the extenfors requiring lefs power,

&V,

arife from the fhorter procefs of the outer condyle,
are on the convex fide of the arm, and are thin, hav-
ing few fibres ; for though there is a large mafs of flefh
on the inner fide of the”ayrﬁ, forming two big flexors,
there is only a thin layer on the outer fide of the axm,
forming one flat and weak exten{or.

XCII. SupiNaTOR RADI LoNcus. This mufcle,
forms the very edge of the fore arm : It arifes by ma-
ny fliort tendinous fibres, from the ridge of the hu-
merus, above the gxternal condyle, which origin, is ful-
ly two inches in length above the condyle. It alfo
arifes from the inter-mufcular’ membrane ; and, as it
ftands on the very edge of the fore arm, it runs be-
twixt the flexor and extenfor radialis. It becomes
thicker as it pafles the joint of the humerus, and there
gives a very peculiar form to the arm: It then be-
comes {maller, and forms 2 flat tendon, which is quite
naked of fleth from the middle of the radius, or a lit-
le below, down to the wrift. This tendon becomes
gradually fmaller, till it reaches the wrift, where ex-
panding a little, it is inferted into the radius, juft i m
the tuber of its lower head.

its ufe is perhaps, chiefly as a fupinator, but it is
placed juft upon the edge of the arm; it ftands as a
fort of iptermedium betwixt the two fets of mulfcles;
1t is fixed indeed, rather upon the internal furface of
the radius ; but yet when the {upination is cnmplete,
when the thnd is rolled very much outward, it will
become a promator. ey

It is all at once fupinator and pronator, and for a
moft evident reafon, a flexor alfo of the fore arm, fince

1ts
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Fate IV. annular ligament: Thefe tendons are tied together
by a loofe web of fibres, and being gathered together,
they pafs under the ligament in one common and ap-
propriated channel. Having paffed this ligament, they
diverge and grow flat and large. And they all have
the appearance of being {plit by a perpendicular line.
They are quite different from the flexor tendons in
this, that they are all tied to each other by crofs bands;
for a little above the knuckles, or firft joint of the fin-
gers, all the tendons are joined on the back of the
hand by flips from the little finger to the ring, from the
ring to the mid finger, and from that to the fore finger.
So that it feems to be one ligament running quite a-
crofs the back of the hand. It would be foolifh to de-
{cribe them more minutely ; for the crofs bands change
their places, and vary in every fubject, and in fome
they are not found. |

After this, the tendons pafs over the heads of the
metacarpal bones, along the firft phalanx of the fingers,
and being there joined by the tendons of the interof-
fei and lumbricales, they altogether form a ftrong ten-
dinous theath, which furrouuds the back of the fin-
gers.

Now, it is to be remembered, that this mufele ferves
only for the fore, middle, and ring fingers: That if it
moves the little finger, it 1s only by a {mall {lip of ten-
dinous fibres, which it often gives off at the general
divergence, but fometimes not ; fometimes it gives one
flip, fometimes two, often none at all. And fo the lit-
tle finger has its proper extenfor quite diftinét from
this.

The
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The ufe of the mufcle is to extend all the fingers ;

4nd when they are fixed, it will affift the extenfors of

the wrift, as in ftriking backwards with the knuckles.

And fince there 15 but one extenfor mufcle, the crofs

tendons are a provifion againtt the bad confequences
of any fingle tendon being cut acrofs.

XCVII. The ££TENSOR MINIMI pIcITI, mamed alfo

AURICULARIS, from its turning up the little finger, as in
picking the edr, fhould really be deferibed with the
laft mufcle; if we fee the origin, courfe, and ule of
this mufcle exa@tly the fame with it, why fhould we
not reckon it as a flip of the common extenfor, appro-
priated to the little finger?

Its origin is from the outer condyle; along with the
othet tendons. [t alfo adheres {o clofely both to the
tendinous partitions, and to the internal {urface of the
common fafcia, that it is not eafily feparated in diffec=
tion.' It begins fmall, with a conical kind of head ;
it gradually increafes in fize ; it is pretty thick near
the wrill ; it adheres all along to the common extena
fors of the fingers ; it begins to be tendinous about an
inch above the head of the ulna; it continues to re-
ceive flefhy fibres down to the annular ligament ; and
i paffes under the annular ligament in a channel pe-
culiar to itfelf, which is indeed the beft reafon for mak-
ing this a diftinct mufcle.

This channel has a very oblique direction, and the
tendon, like all the others, expands greatly in efcaping
. from the ligament of the wrift. It is connected with
the other tendons, in the manner I have defcribed.
Clofe to the wrift, it is connected with the tendon of the
ring finger, by a flip whiclr comes from it; and at ihe

M m knuckle,

Plate IV,
& V.

97



Plat=TV.

98,

274 MUSCLES OF THE ARM, &c.

knuckle, and below it, it is again conneted with the
tendons both of the ring finger, and of all the others,

- by the crofs bands or expanfions. 1

Whatever has been {aid of the ufe of the laft muﬁ:lc,
is to be underftood of this; as its extending its proper
finger, aflifting the others by its communicating band,
and in its extending the wrift, when the fift is clinched.
Its infertion is into the back of the fecond joint of the
Iittle finger, along with the interofftei and lumbricales.
Its tendon has alfo a {mall flit; for the head of the
properextenfor of the little finger, and the heads of the
common extenfors of the others are inferted into the
top of the fecond phalanx, juft under the firft joint.
They fend ofl’ at the fides tendinous flips, which, paf-
fing along the edges of the bones, do, in conjunétion
with the tendons of the interoffzei and lumbricales,
form a {plit tendon, which meets by two curves at the
foot of the laft bone of the fingers, to move the laft
joint.

KCVIIL The EXTENSOR PRIMUS POLLICIS, I8 theﬁwrt-
eft of the three. It is named by Albinus, and others,
ABDUCTOR LONGUs; but fince every mufcle that extends
the thumb muft pull it away from the hand, every one
of them might be, with equal propriety, named abduc-
tors. : ' :

The extenfor primus lies juft on the fore edge of the
radius, crofling it obliquely.

It arifes about the middle of the fore-arm, from the
edge of the ulna, which gives rife to the interoffeous .
membrane itfelf, and alfo from the convex furface of

the radius.
- The
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The flefhy belly commonly divides itfelf into two or
three, fometimes four flefhy flips, with diftinét tendons,
which croffling the radius obliquely, lip under the ex-
‘ternal ligament of the carpus, and are implanted into
the root of the firft metacarpal bone, or rather of the
firft phalanx of the thumb, towards the radial edge, {o
that its chief ufe i1s to extend the thumb, and to in-
cline it a little outwards towards the radius. It muft
alfo, like the extenfors of the fingers, be an extenfor
of the wrift: and it evidently muft, from its oblique
direction, affift in {upination.

XCIX. The EXTENSOR SECUNDUS POLLICIS is longer
than the firft. 1t is named by Douglas, the extenfor
fecundi intermodii pollicis ; by Albinus, the extenfor
minor pollicis. .

This mufcle lies clofe by the former. It arifes juft
below it, from the {fame edge of the radius, and from
the fame furface of the interofleous membrfane, it runs
along with it in the fame bending eourfe ; and, in
fhort, it refembles it fo much, that Winflow has reck-
oned it as part of the fame muicle.

Its origin is from the edge of the ulna, the interof-
{eous ligament, and the radius. Its fmall round ten-
" don paffes fometimes in a peculiar‘channel, fometimes
with the extenfor primus. It goes over the metacar-
pal bone of the thumb ; it expands upon the bone of

Plate IV.
& V.
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the firft phalanx ; and it is inferted juft under the fe-

cond joint.

It extends the fecond bone of the thumb upon the
firft ; it extends the firft bone alfo ; and it extends the
wrift, and, by its oblique dire@ion, contributes to {u-
pination.

M m ij C. Ex-

=L
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C. Extensor TERTIUS PoLLICIS.—T his which bends
the third joint is called in common the extenfor longus
pollicis. And here is a third mufcle, which, in form
and place, and function, correfponds with the two for-
mer ones. Y ¢

Its origin is from the ridge of the ulna, and from
the upper face of the interoflfeous membrane ; and it
is a longer mufcle than the others, for it begins high,
near the top of the ulna, and continues the whele way
qown that bone, and is very flefhy and thick. Itis
penniform all the way down to the ligament of the
wrift ; and its fmall tendon paffes the ligament in a
peculiar ring. This tendon appears {plit, like thofe of
the fingers; it goes along the ulnar fide of the firft

‘bone of the thumb, reaches the fecond, and is im-
planted there by a fmall flip of tendon; and being ex-

panded, it ftill goes forward, to be inferted onge more
into the third bone of the thumb at its root.

Its ufe is evident, after defcribing the athers. - For
we have only to add another joint for motion. It
moves the laft joint of the thumb, then the fecond,
then its metacarpal bone upon the carpus; and if that
be held firm, it wil] extend the carpus’; and it will, in
1is turn, contribute to {upination, thc-ugh in alefs de-
gree than the others.

~ ClL. InpicaTorR.—The EXTENSOR INDICIS PROPRIUS
has very nearly the {ame origin, and exadtly the fame
courfe with the laft, and lies by the fide of it. '

Its origin is from the ulna, by the fide of the exten-
for longus pollicis. It has alfo fome little attachments
to r.h-:: mteroﬂﬂ us membrane It like the others, is

: ft.atl::ered.
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feathered with fibres in an oblique direction, down to e
the ligament of the wriit. i

This mufcle lies under the extenfor communis digi-
torum ; its tendon pafles along with the common ten-
don, through the annular ligament, and near the top
of the metacarpal bone, or about the place of the com--
mon junctions of all thefe tendons. This one joins
with the indicator tendon of the common extenfor.

- Its ufe is in extending all the three joints of the fore
finger ; affiting the common extenfor, in pointing with
that finger, in a¢ling independently of the common
extenfor, and in helping to extend the wrift, when the
fingers are clofed.

CII. The suriNaTOR BREVIS, is an internal mufcle, =
which forms, with the mulicles of the thumb of the
fore finger, and mid-finger, a kind of fecond layer;
and this one lies concealed, much as the pronator
quadratus does, on the inner fide of the fore-arm. It
1s a fhort mufcle, but very thick and flethy, and of
great power,

It arifes from the outer tubercle of the os humeri,
and from the edge of the ulna, and from the interof-
feous ligament : it is then lapped over the radius, and
13 inferted into its ridge ; {o that this fupinator brevis, is
very directly oppofed to the pronator teres, the infer-
tion of the two mufcles, almoft meeting on the edge of
the radius. It is almoft circumf{cribed to one ufe, thar
of performing the rotation of the radius outwards ; but,
perhaps, it may alfo have fome little effet in extend-
i:_lg the ulna and of aflifting the anconeus.

MUSCLES
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MUSCLES SEATED ON THE HAND.

Brsipes thefe mufcles which bend and extend the
fingers, there are other fmaller ones, feated on the
hand itfelf, which are chiefly for affifting the former,
and for quicker motions ; but moft efpecially, for the
lateral motions of the thumb and little finger, and
which are therefore named, AppucTors, ABDUCTORS,
and FLEXORS, of the little finger and thumb.

That they are chiefly ufeful, in affifting and
ftrengthening the larger mulcles, is evidemt from this,
that much power being required for flexion, we find
many of thefe {maller mufcles, added in the palm of
the hand; but as there is little power of extenfion
needed, no more almoft, than to balance the power-of
the flexors, there are no fmall mufcles on the back of
the hand, the interofixi externi excepted, which are
chiefly vfeful, in {preading the fingers.

The fhort mufcles in the palm of the hand, are for
bending the thumb, the fore-finger, and the little
finger : and the little finger and the thumb have each
ofithem three diftin& mufcles; one to pull the thumb
away from the hand, one to bend it, and one to pullit
towards the hand, oppofing it to the reft of the fingers,
and {o of the little finger, which has alfo three muf-
cles. '

ARRANGEMENT OF THESE MUSCLES.
1. Lumericares, which bend all the fingers.

[ABDUCTOR POLLICIS, 7] bending the thumb and
| FLEXOR AND APPONENS Lcarrying it away from the
| PoLLICIS, A other fingers, or towards

L AppuUcTOR POLLICIS. J the plam of the hand.
3. ABDUCTOR

2
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which carries the fore ﬁnger ;:1:1}:1?

. JABDUCTOR INDICIS }
3 E " Ytowards the thumb,

[ ABDUCTOR MINIMI DIGI-| which bend the little
L5 95y, finger, and carry it like
49 ADDUCTOR MINIMI DI6ITI, | the thumb outwards or
‘_FLEEDR MINIMI DIGITI, |} Inwards.

thxt the metacarpal bones, and af-
gi ifting the lumbricales, in bending

7 which are {mall mufcles, lying be-
INTEROSS £1,
J the fingers.

AvL the mufcles of the thumb are feated on the in-
fide, to form the great ball of the thumb, and it is not
ealy at firft, to conceive how mufcles having fe much
the fame place, thould perform fuch oppofite motions ;
yet it is eafily explained, by the flight variation of
their places; for the aBpucror arifes from the annu-
lar ligament near the radius, and goes towards the
back of the thumb.

The flexors arife deeper, from bones of the carpus,
and from the infide of the ligament, and go to the in-
fide of the thumb. The Apbpuctor arifes, from the
the metacarpal of the mid finger, and goes to the in-
ner edge of the thumb.

CIiI. The aBpucrtor poLuicis is only covered by 1cs
the common integuments. It begins a little tendi-
nous from the outfide of the annular ligament, juft
under the thumb, and by fome little fibres from the
os {caphoides ; and from the tendon of the long ab-
ductor or extenfor primus, it bends gradually round
the thumb, and is at laft inferted in the back of the
firt joint, juft above the head of the metacarpal bone.

But
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But it does not ftop here ; for this flat tendon is now
expanded into the form of a fafcia, which, furround-
ing the firft bone of the thumb, goes forward upon
its back part, quite to the end, along with the com-
mon tendon of the extenfor. This mulcle, like the
others, is covered by a thin expanfion from the ten-
don of the palmaris, as well as by the common inte-
guments.

Its only ufe is to pull the thumb from ‘the fingers,
and to extend the fecond bone upon the firit.

Albinus defcribes a fecond mufcle of the fame
name, having the fame courfe, origin, infertion, and
ufe : It alfo arifes from the outer fide of the ligament
of the wrift, and is fixed into the fide of the thumb
and lies upon the infide of the former nufcle.

Thefe two are inferted into the firft bone of the
thumb ; but the next je inferted into the metacarpal
bone.

CI1V. The orroNENS POLLICIS, is often called the
metacarpal of the thumb. It is placed on the infide,
and implanted into the fide of the thumb: Its office
is to draw the thumb acrofs the other fingers, as in
clinchihg the fift ; and from its thus oppofing the
fingers, 1t has its name of opponens.

It lies immediately under the laft deferibed mu‘clc
and is like it in all but its infertion.

It arifes from the os fcaphoides, and from the liga-
ment of the wrift. It is inferted into the edge and:
fore part of the metacarpal bone of the thumb: and
its ufe is to turn the metacarpal bone upon its axis,
and to oppofe the fingers ; or, in other words, to bend
the thumb: for I can make no diftinction. There-~

fore
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The interoffei are fituated betwixt the metacarpal
bones, They are fmall, round, and neat, fomething
like the lumbricales in fhape and fize. Three are
found in the palm, which bend the fingers, and draw
their edges a little towards the thumb; four are found
on the back of the hand, for extending the fingers.

CXI. The iINTEROSSEI INTERNT arife from betwixt the
metacarpal bones. They are alfo attached to the fides
of thefe benes. They fend their tendons twilting
round the fides, to the backs of thefe bones. And
they are inferted along with the tendons of the lumbri-
cales and extenfors, into the back of the finger. They
are thus flexors of the firft joint, and extenfors of the
fecond joint, as the lumbricales are.

CXII. The iNTEROSSEI EXTERNI are four in number.
They arife, like the interni, from the metacarpal bones
and their interftices, and from the ligaments of the car-
pal bones. They are peculiar in having each two
heads, therefore named interoffei bicipites. They
join their tendons to thofe of the extenfor and lumbri-
cales ; they have therefore one common office with
them, that is, extending all the joints of the fingers.
Many have chofen te defcribe the origin and infertion
with moft particular care, marking the degree of obli-
quity, and afcertaining precifely their office, and giv-
ing particular names to each, as prior indicis for the
firft external ; all which I forbear mentioning, becaufe
they muft be more liable to perplex, than affift : if we
‘but remember their common place and office, it is e-
nough. The tendons of the flexor muifcles bend
round the finger; along with the interoffei and lumbri-
cales, for a {urer hold ; confequently the tendons of the

| | long
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or tongues, each of them is inferted feparately into
the ninth, tenth, eleventh, twelfth lower ribs, near
their cartilages. So that this mufcle, {preading fo
wide out from the centre of motion, has vaft power ;
for it has the whole length of the rib as a levér.

The office of it is to pull the ribs downwards and
backwards, the effect of which, muft be to comprefs
the cheft, and in certain circumftances to turn the
{pine. |

CXV. The LEVATORES cOsTARUM, are twelve muf-
cles on each fide, for the direét purpofe of lhfting the
ribs ; they lie above or upon the ribs, at their angles,
and are thence named by fome SUPRA CORTALES.

They are almoft a portion of the external intercort-
al mufcles. The firft of the levators, arifes from thé
tranfverfe procefs of the laft vertebra of the neck,
and goes down to be inferted into the firft rib, neas
its tuberofity ; and fo all that follow, arife from a
tranfverfe procefs, and go to the rib below, being very
{mall and tendinous at either end; but the three laft
levators, arife from the fecond procefs above the rib
to which they belong : They pafs one rib to go into the
one below it, they are confequently twice as long as
the nine firft are, and are therefore, named LEVATORES
COSTARUM LONGIORES, from the ninth downwards.

Thus the levatores coftarum, are a fucceflion of
{mall mufcles, arifing from the tranfverfe procefs of
the vertebrz, and going to the angles of the ribs, be-
ginning from the laft vertebra of the neck, and end-
ing with the laft but one of the back, They lie un-
der the longifimus dorfi, and facro-lumbalis, and of-
ten they have connections with thefe mufcles fome-

times very clofe, .
CXVI. The
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in office, for they raife the ribs, along with the inter-
coftal mufcles. | |

CXVII. The TRIANGULARIS STERNI, OF STERNO COS-
TALIS, is a depreffor of the ribs; an internal mufcle Iy-
ing chiefly on the innér face of the fternum, and on
the caritlages of the ribs. It is very generally con-
fidered as a triangular mufcle on each fide, but fome
confider it as three or four mufcles, under the title of
#erno-coftales. -

There are four flips lying on the cartilages of the
third, fourth, fifth, and fixth ribs. The lower portion
of the triangularis arifes from the enfiform cartilage,
and 1s inferted into the third or fourth rib; the third
arifes from the middle of the fternum, and goes off
from the edges of that bone, to be inferted into the
third rib. | B - ¢

The fourth or uppermoft portionis often awanting's
it goes off’ in part, alfo from the inner furface of the
fternum, but more commonly fmm the third rib, and
goes to the fecond rib.,

In a dog they are much larger than in a man, Their
office is to deprefs the ribs. And thefe pﬂrtiuns are all
conjoined at their roots, which gives the whole mufcle
the triangular fhape.

The true ufes of the intercoftales, fubcoftales, and
triangularis fternu, have been difputed ; but if the
firft 1ib be more fixed than the other ribs, then the
intercoftals proceeding downwards, ‘rom the firfl rib,
muft raife all the thorax; and if the fternum be more
fixed than the nibs, then the fterno-coftales mufcles
going upwards from the fternum, muft pull down the
FHhaeh s
L CHAP.
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The compLExus of ALeiNus lies below this one, T¢
arifes by three tendinous and flefhy {lips,from the three
upper tranverfe procefles of the back. Their it has
four other flips from four oblique or articulating pro-
cefles of the neck ; which various origins are ga«
thered into one thick irregular flefhy belly, which 1s
implanted into the occiput under the great head of
the biventer, and mixed with it. This I have chofen
to explain, left the ftudent fhould be embarraffed by
falfe names; referring him to the firft paragraph for
the true and fimple defcription of this mufcle.

CXX. Tracuero-mastomevs *,.—The laft mul-
cle is often named compLExUS major, and this com-
PLEXUS MINOR ; but a fitter name is the TRACHELO-

- MASTOIDEUS, from its origin in the neck, and its in-

fertion in the maftoid procefs.

It has exaétly, or nearly, the fame origin, and the
fame infertion with the fplenius; for it arifes; not
from the fpines indeed, but from the tranfverfe pro-
cefles of the back and neck, and 1s implanted into
the maftoid procefs.

Its origin is from the three firft vertebrz of the
back, and from the five lowelt of the neck, at their
tranfverfe procefles. 1Its origins are by diftinét ten-
dons, and its belly is in fome degree mixed of ten-
don and flefh, whence its name of complexus minor.
It is inferted into the maftoid procefs, juft under the
infertion of the occipital part of the {plenius ; and in-
deed its long and flat belly lies all along under that

muicle,
* Itis the TRacuELO-mASTOIDEDS, the MASTOIDEDS LATERALIS, the

CAPITIS PARTERTIUS, the compLexus mmor; by fome, it is confi-
dered as a part of the comprExus,
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The common tendon and mufcle (for there is fof
fome way but one mufcle), begins thus: It may be
{aid to have two kinds of adhefion, for, firlt, exter-
nally it appears a broad, flat, and fhining tendon,
which arifes tendinous from all the {pines of the lum-
bar vertebrz; from the {pines of the facrum, and
from the back part of the os ilium. But the inner
furface of this broad tendon is ftrongly flefhy ; for it
arifes flefhy from the back part of the ilium, from
the deep hollow betwixt the ilium and facrum, from
the fides of the long fpines of the lumbar vertebre,
and from their articulating procefles, and the roots of
their tranfverfe procefles. In fhort, its origin is all
tendinous without, and all flefhy within ; and its flefh
arifes from all that irregular furface which is on either
fide of the f{pine, betwixt the os ilium and the ver-
tebre of the loins; and thus it continues one ftrong
tendinous and flefhy.mulcle, filling up all the hollow
of the loins., There is an appearance of {eparation,

- fomething like a {plit in the tendon; which fhows in

126,

the loins what part of the tendon belongs to each
mufcle ; but it is only in the back that they are fairly
divided.

- Juft oppofite to the lowetft rib, the longilimus dorfi
and facro lumbalis break oftf from the common ten-.
don ; and the longiffimus goes to be implanted into
the vertebra, and the facro lumbalis to be implanted
into the ribs. !

CXXVI. The roncissimus porst 1s a mufcle of
the fpine. It 1s not a flat mufcle, but round, ' thick,
and firm, filling up all the hollow betwixt the {pine
and the angle of the ribs. It is of a long form, as its
name implies, terminating towards its top almoft in a

point.
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thefe' flefhy flips go by the name of the AnpiTAMEN,
TUM AD SACRO-LUMBALEM, O, MUSGULI ACCESSORII.
Both thefe mufcles, viz. the longifimus and facro-
lumbalis, terminate in points which reach towards the
neck, and under the point of each, there lie the roots
of two {fmall muicles, which go up to move the neck.
Many have referred thefe flips going up into the neck,

‘entirely to the mufcles I am now deleribing, calling

one an afeending flip of the longiflimus dorfi, and the
other a {lip of the facro-lumbalis, while others have
defcribed them as diftinét mufcles, having but flight
conneétions with the longiffimus and facro-lumbalis.
Their proper names are CERVIGALIS DESCENDENS, and
TRANSVERSALIS COLLL. N :
CXXVIII. The ceRVICALIS DESCENDENS is connect-
ed with the facro-lumbalis mufcle ; it cannot be en-
tirely referred to it, for the cervicalis defcendens arifes
as a diftin mufcle from the five lower vertebra of the
neck, at their tranfverfe procefles, goes dﬂwnwards ve-
1% {mall and flender, to be inferted into the fix upper-
moft ribs, to get at which it flips under the longeft ten-
dons of the facro-lumbalis ; 3 but that the cervicalis de-
{cendens does not belong to the facro-lumbalis may be

_ inferred from itshaving diftin¢t tendons from fixribs, and

from fix tranfverfe procefles of the neck, and from thefe
tendons being in a direction, which does not at all cor-
refpond with the heads of the facro-lumbalis. Indeed

- the longiflimus dorfi has a better claim to this mulcle ;

fnr a long flip, partly tendinous and paltly ﬁeﬂ'ny, runs
upwards from the longeft ‘tendon of the longiffimus

dorﬁ to join ltfelf to thﬂ cervicalis deﬁ:endens i
8 XXX TH-

* Hence it is plain that the facro-lumbalis and lunglfﬁmus dorfi
{aave nearl:,r an equal claim to this -:crv.mha dcfcﬂndcna For, firft,
the






Plste VI,

3322 MUSCLES OF THE TRUNK.,

the head to one fide ; and the cervicalis defcendeng
bends the neck to one fide, both the one and the other
being independent mufcles, and having no further con-
nection with each other than what arifes from the con-
fufion of the parts.

Thefe two mulcles bring us to mention that intri-
cate fet of mufcles which fills up all the hollows and
interftices among the {pines and irregular procefles of
the vertebrae, which might be fairly reckoned as one -
mufcle, fince they are one in place and in office, but
which the anatomift may feparate into an infinite num-
ber, with various and perplexing names; an opportu-
nity which anatomifts have been careful not to lofe.

The furface of the back, from the bulge of the ribg
on one fide, to the bulge of the ribs on the oppofite
fide of the thorax, is one confufed furface, confifting of
innumerable hollows, procefles,and points of bone ; and
it is tied from point to point with innumerable {fmall
mufcles, or unequal bundles of mixed tendon and flefh.
There are many points, as the fpinous, tranfverfe,
and oblique procefles of the vertebre, and the bulging
heads and angles of the ribs ; and each procefs, or at
leaft each fet of procefies, has its diftinét fets of muf-
cles and tendons.

1. Thereis one long continuity of mufcular and ten-
dinous fibres going from {pine to {pine, along the whole
length of the back and neck. This is divided into tht::
SPINALIS CERVICIS, and the sPINALIS DORSI.

2. There is a fimilar continuation of fibres, with lefs
tendon and more fle(h, belonging one half to the {pine,
and the other half to the tranfverfe procefles, where it
is named SEMI-SPINALIS CORSI.

3. There
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3. There is a great mafs lying all along the hollow Plate VI

of the back, on each fide of the fpinous procefies,
which pafling alternately from the tranfverfe procefs
of one vertebra, to the fpinous procefs of the next a-
bove, is of courfe fplit into many heads, but yet hav-
ing fuch conne&ion as to give it the form and name
of a fingle mulfcle, the MmuLTIFIDUS SPIN E.

4. and 5. There are yet {maller mufcular fafciculi
‘which ftand perpendicularly betwixt every two tranf-
verfe, and every two {pinous procefles, thence they are
named INTERTRANSVERSARII and INTER-SPINALES.

CXXX. The spiNaLis cErvicis is that which is
implanted into the {pines of the cervical vertebrz ; but
becaufe it does not go from {pine to {pine, like the {pi-
nalis dorfi, but from tran{verfe procefles to {pines, it
has been named by Winflow, sEmI-sPINALIS, Or, TRANS-
VERSO-SPINALIS coLLI. It arifes from the tranfverfe
procefles of the fix upper vertebra of the back, and is
inferted into all the {pinous procefles of the vertebre
of the neck, except the firft and laft ; and it extends
the neck, or, by its obliguity, may contribute to the
turnings of the neck, or to bending it to one fide*.

CXXXI. The spiNaL1s porsI arifes from two {pi-
nous procefles of the loins, and from the three lower
fpines of the back, and pafling two fpines untouch-
ed, it is implanted into all the {pines of the back, ex-
cept the uppermoft. This mufcle is very flender and
long, and confifts fully more of tendon than of flefh :

1t

* The TransvERsaLs cERvICIs (vide p.'301.) is that which goes
from the tranfverfe proceffes of the back to the tranfverfe proceffes
of the neck ; while this, the spivavis cervicts, goes fromghe trant
verfe procefles of the back to the fpines of the neck.

150,

I1f. '
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it has five fect below, rifing from the lower fpines of
the back and loins ; and nine feet above, implanted in-
to the upper {pines of the back. Its aion muft
raife the {pine, but perhaps it may be equally ufeful
as a mufcular and tendinous ligament.

CXXXIIL The seMI-sPINALIS DORSI arifes from the
tranfverfe procefles of the lower vertebre of the back,
all but two; and is implanted into the upper {pinous
procefles of the back, and into the firft {fpine ct' the
neclk *; ST

CXXXIII. The MULTIFIDUS SPINZE, rufs from the
facrum along all the {pine, to the vertebre of the
neck ; and is a comprehenfive and true way of de-
feribing many irrégular portions of flefh, which authors
have divided into diftinét mufcles .- Itis a continu-
ed flethy indentation, from tranfverfe procefs to fpine,
through all the vertebree of the back, neck and loins. |

It begins both tendinous and flethy, from the up-
per convex furface of the os facrum, which is rough
with fpines, from the adjoining part of the ilium ; and
in the loins, it arifes from oblique procefles ; in the
back, from tran{verfe procefles; and again from ob-
lique procefles, among the cervical vertebra.

Its origin in the loins, is clofe to the {pine, being
from the upper oblique procefles, -and from the root
of the tranfverfe procefles. In the back it arifes from

he tran{verfe procefles, and therefore, arifes there by
more

® This 1s of courfe the TrRANsvERso-sPrsaLIs porst of Winflow.

+ TRANSVERSO-SPINALIS LUMBORUM, veterib. SACER. SEMI-SPINALIS
INTERNUS, {lve TRANSVERSO-SPINALIS DORSI. SEMI-SPINALIS, five TRANS-
VERSO-SPINALIS COLLI, pars interna.—Winf{low. TrANSVERSALIS LUM-
BORUM, Vulgo SACER. TRANSVERSALIS DORSL. T RANSVERSALIS COLLL

—Douglas. 4
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more diftin heads. In the neck again, it arifes from Plate V1.
the lower oblique procefles, more confufedly.

Its bundles or fafciculi are inferted into the {pinous
procefies, fometimes into the fecond, or even into the
third or fourth fpine, above that from which the
bundle arifes ; for the tendons do not ftop at that {pi-
nous procefs which they firft touch, but go upwards,
- taking attachments to other two or three, and mixing
their tendons with thofe of the faficuli, above and be-
low; and thefe tendons, reach from the firflt of the
loins, to all the vertebra up to the atlas, which is the
only one not included.

The ufe of the multifidus {pina, is to retain the
{pine from being too much bent forward; for thele
mufcles ferve (as I have obferved) the purpofe of a
ligament, and the beft of all ligaments, having a de-
gree of firength, exatly proportioned to the neceflity
for ftrength. It alfo moves the f{pine backwards,
though perhaps it is lefs ufeful in this, than as a li-
gament ; for we find it as flrong in the vertebra of
the back, which have little motion, and that little,
very flow and general. It feems rather intended to
moderate the lateral motions of the vertebrae, than
to produce them: When it adls, its chief ufe is ei-
ther to refit the {pine being bent forward by a
weight, or to erect the {pine.

CXXXIV. The INTERSPINALES COLLI, DORSI and r3g
LuMBORUM, have varieties, fo little interefting, that
they need hardly be defcribed. The INTER SPINALES
corLl are fironger, becaufe the neck has many and
quick motions, and the bifurcated fpines of the neck
give broader furfaces for thefe mufcles. The INTER

Qq SPINALES
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SPINALES DORSI are almoft entirely awanting, becaufe
the {pines of the back are clofe upon each other, and
the vertebre are almoft fixed. The INTERSPINALES
in the roins, are rather tendons or ligaments, than
proper muicles.

CXXXV. The INTER-TRANSVERSALS, are again
ftronger and fuller in the neck, becaufe of the lateral
motions of the neck being free, and its tranfverfe pro-
ceffes forked. They are in more numerous bundles,
where the motion is greateft, viz. betwixt the atlas
and dentatus; and it 1s there, that Albinus counts his
INTER-TRANSVERSALES CERVICIS, PRIORES-LATERALES,
¢cc. The inter-tranfverfarii are awanting in the Back,

~giving place to the ligaments, by which they are tied

to each other, and to the ribs; but in the vLoins, the

- inter-tran{verfarii are again ftrong, for the lateral or

twifting motions of the loins.

The mufcles on the fore part of the head and neck
will complete the catalogue of thofe belonging to the
fpine, and they are the chief antagonifis to the mul-
cles which I have been defcribing.

CXXXVI. The pLaTYsMA MYOIDEs * is a very
thin mufcular expanfion, like the cutaneous muicle in
animals. Itis {piead over the other mulfcles, imme-
diately under the fkin, and covers the whole neck and
lower part of the face.

It arifes from the cellular fubﬂancr: and aponeu-
rofis, which cover the peloral mufcle the deltoid
mulcle, and the clavicle. Its origin is by long fepa-
rate flefhy flips; it goes like a thin integument over

the -

* The rLATTSMA-myOIDES, is allo named MusCULUS CUTANEUS

LATISSIMUS COLLI, and QUADRATUS GENE,
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the neck, and is firft inferted about the depreflor an- Pluts VI
guli oris, and then going over the maffater, is loft be-
twixt the mufcles and the integuments of the cheek.

Perhaps it ferves alfo to pull down the fkin of the
cheek, and the angle of the mouth; but its chief in-
fertion is 1nto the lower jaw, and its ule to pull it
downwards.

CXXXVII. Mastoipeus.—This mulfcle arifes part- 3.
ly from the clavicle, partly from the fternum. Albinus
reckons it two mufcles, the STERNO-MASTOIDEUS, and

CLEIDO-MASTOIDEUS ; 4 more common name, is the
 STERNO-CLEIDO-MASTOIDEUS ; but here, as in other
things, I adhere to what is plaineft. And the moft fa-
miliar and eafy name is, mufculus masToipEUs, condi-
dering the clavicular portion, as an addition only.

Its origin, from the upper part of the fternum, is
pretty round. It arifes again flat from the fore part of
the clavicle; and this {fecond origin is broad and flethy,
while the firft one is tendinous and pointed. Thefe
two heads, form together a very big ftrong bellied
flefhy mufcle, which is inferted into the maftoid pro-~
cefs, by a broad tendon, which indeed furrounds the
maftoid procefs, and from that, extends ftill backwards,
towards the lambdoidal future. When one of the
maftoid mufcles aéts, it turns the head to one fide ;
when both aé&, they pull the head directly forwards.

CXXXVIUI. REecTUS INTERNUS CAPITIS MAJOR: 135,
There are three mufcles on each fide, lying under the
cefophagus, trachea, and great veflels, flat upon the fore
part of the vertebree ; and this is the firft and longeft.

Although this be called rectus, it is oblique, and
running rather on one fide ; forit arifes from the tran{-

Q q ij verfe

"
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verfe procefles, of the five lower vertebra of the neck,
and it is inferted into the cuneiform procefles of the
occipital-bone, juft before the foramen magnum.

CXXXIX. Rxcrus INTERNUS MINoR. Thisis an
exceedingly finall mufcle ; refembles the obliquus pof-
terior of the head. It lies immediately under the rEc-
TUs MaJor : It arifes from the fore part of the body
of the firft vertebra, the atlas, and going (like the
other rectus) obliquely inwards, it is inferted into
the occipital bone, near the condyle.

CXL. And the RecTUS CAPITIS LATERALIS, IS aNO-
ther {mall mufcle like the former, which arifes from
the tranfverfe procefles of the firft vertebra, and is in-
ferted into the fide of the cuneiform procefs of the
occipital bone. It lies immediately under the exit of
the great jugular vein. : :

CXLI. Loncus corLr. This is the chief of thofe
mulcles which lie upon the fore part of the neck ; it
is very long, arifirg from the flat internal {urface of
the vertebrae of the back, to go up along thofe of the
neck.

Its origin is firft within the thorax, from the three
uppermoft vertebrz of the back, from the flat part
of their bodies, and then from all the tranfverfe pro-
cefles of the neck, except the three upper ones. It is
inferted tendinous into the fore part of the fecond
vertebra of the neck, where the oppolite large mui-
cles meet in one point almoft *.

All thefe mufcles, which lie thus flat upon the plain

furface of the vertebra of the neck, pull the head and
neck

* The longus colli mufcle is in part covered by the reftus
major,
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neck directly forwards ; or when one adls, they are of pjae vi,
ufe in pulling it towards one fide ; though I rather fup-
pole, that that motion, is performed by the external
mulcles.

CXLII. The scaLenus I confider as one mufcle 5 for .,
it is one in origin, infertion, and office. Its origin is
from the whole upper furface of the firft rib, from its
cartilage backwards, and allfo from the fecond rib;
and its infertion is into the tranfverfe procefles of the
vertebree of the neck. But by its broad origin, and
its very long infertion, it gives opportunity for divid-
ing 1it, into_{everal fafciculi; and accordingly it has
been fo divided ; but thefe divifions are entirely mo-
dern, artificial, and unnatural. The ancients con-
fidered it, as one triangular mufcle : Winflow divided
ed it into two, the primus and fecundus ; Cowper into
three ; Douglas into four ; and Albinus divides it into
five mufcles. The ancients called it {calenus, from its
refemblance to the fcalen triangle ; and the true ana-
tomy, is to confider it as one great triangular muicle,
flat, and ftretching from the ribs to the neck, clofling -
the thorax above, and giving pailage to the nerves and
veflels of the arm.

" If it were to be defcribed in diftinét portions, it
would be in three pa::ts. The anterior portion ariles
from the tranfverfe procefles of the fix lower veite-
bree of the neck, and is inferted into the flat part of
the firft rib hard by its cartilage. The middle portion
from the four lower vertebra, goes to the outer edge

- of the rib, and extends along all its length. The pol- .
. terior portion is the thinneft and longeft, for it arifes
. from the tranfverfe procefies ol ilic {ccond, third, and
tourth









312 MUSCLES OE THE ABDOMEN,

Flate VI Natural openings, or by burfting through the interfti~

®VHL ces of their fibres, form hernie of various kinds.
Whence the anatomy of thefe mufcles is moft intereft-
ing to the furgeon.

. The mulfcles of the abdomen are five on mther fide.
1. The outer oblique mufcle, to which the names of
DESCENDENS, DECLIVIS, and Major, are added, becaufe
it 1s the outermoft of all the abdominal mufcles, be-
caufe it is the largeft, covering all the fide of the ab-
domen with its flefhy belly, and all the fore part of the
abdomen with its broad expanded tendon ; and it 1s cal-

* led declivis, or defcendens, becaufe its flefhy belly be-
gins above, upon the borders of the thorax; and be-
caufe both its mufcular and tendinous fibres which lie
parallel to each other, run obliquely from above down-
wards and inwards.

2. The oBLIQUUS INTERNUS 1s named from its being
within the firlt, and has the names of AsceNDpENS, vel
miNor fuperadded, becaufe its flefhy belly is {maller
than that of the firfl, ariles below, chiefly in the
haunch-bone, and all itsfibres go from below upwards.

3. The TrRaNsvERrsaLIs lies under all the others, and
next to the cavity of the abdomen, and has but one
name, which alfo is derived from the direétion of its
fibres running acrofs, or round the abdomen.

4. The recTus, {fo named, becaufe of its running on
the fore part of the abdomen, in one firaight line from
the pubis to the fternum.

5. The pyramipar mufcle is the only one named
from its fhape. It is a fmall neat conical muicle,
which arifes from the os pubis, by a broad bafis, and
has its apex turned upwards; but it is not always found,

2 s for
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for it is only as a fupplement to the re&ti mulcles, and Plate VIL,
as a part of them, whence it has been named muscu- i
LUS SUCCENTURIATUS, or fupplementary mufcle.
CXLIII. The exTERNAL oBLIQUE mufcle arifes from 143

the ribs, and, like all the others which arife from ribs,

1s a ferrated mufcle. It comes from the eight lower

ribs, by diftin@t flefhy tongues, one from each rib.
Thefe feriz are mixed with the indentations of the
ferratus major anticus mufcle, which goes off in an
oppofite dire@tion. The origin of the mufcle lying

broad upon the border of the cheft, it is its thickeft

and moft flefhy part, whence its fibres go down all in

one dir¢ction, parallel with each other, but oblique

with refpe@ to the abdomen. Its flethy belly ceafes
about the middle of the fide. Its flat fheet of tendon

goes over the fore part of the belly, till it meets its fel-

low exaéily in the middle, fo that one half, or the back

part of the abdomen is covered by its flethy belly, and

the fore pait by its tendinous expanfion.

~ The mufcle meets its fellow in the middle of the
belly ; and this meeting forms (along with the other
tendons) a white line from the pubis to the fternum,
which is named LiNea aLBa. It alfo, before it reaches

the middle, adheres to the flat tendon of the tranfver-

falis. This meeting isabout four inches on either fide

of the linea alba, and is a little inclined to the circular,
whence it is named linea {femilunaris. And, finally,

this mufcle is implanted into the {pine of the ilium,
flefhy about the middle of the ilium, tendinous at the
forepart, or {pinous procefs of the ilium, and {till ten-
dinous into the whole length of that ligament, which
extends from the fpine of the ilium to the crell of the

pubis. . ' .

: Rr This
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This is the whole of its infertion, viz. all the length
of the linea alba, from the pubis to the fternum, the
fore part of the fpine of the ilium, and the liga-
ment of Paupart, which, though it is commonly
thought to be but the tendon of the external oblique
ftretching from point to point, 1s, in truth, a diftinét li-
gament, independent of the tendon, and {tronger than
1€,

CXLIV. OBLIQUUS INTERNUS ABDOMINIS.----1he
chief part of this mulicle arifes thick and flefhy from
all the circle of the {pine of the ilium, with its fibres
dire¢ted upwards. But, to be accurate, we muft de-
fcribe it as arifing from the whole length of the {pine
of the ilium, from the joining of the ilium and facrum,
from the {pines of the facrum itfelf, and from the three
lower {pinous procefles of the loins * ; and, laftly, it a-
rifes from the ligament of the thigh, at its end next to
the ilium ; but {till the chief belly is at the iliac {pine.
From that it fpreads upwards in a radiated form; the

. central fibres only are dire, going acrofs the abdo-

143+

men to the linea alba ; the higher fibres afcend and
go towards the fternum, and the lower ones go oblique-
ly downwards to the pubis. Its flat tendon is like that
of the external oblique, and it is inferted into the car-
tilages of all the falfe ribs, into the fternum, and into
the linea alba, through its whole length.

CXLYV. The TRANSVERSALIS ABDOMINIS runs direct-
ly acrofs the belly. It arifes flefhy from the inner fur-
face.of the fix lower ribs, where its digitations mix
with thofe by which the diaphragm arifes, tendi-

nous,

* This origin from the fpinous procefles of the loins, is a thim
tendon, common with the ferratus and latiffimus dorfi mufcles.
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nous from the tran{verfe procefles of the four lower Pl FIt
lumbar vertebre; from the whole {pine of the os ili-

um, and from a part of the femoral ligament. Upon

the whole, its origin is like that of the inner oblique
mulcle, its fibres go acrofs the abdomen, and its tendon

is inferted into the whole length of the linea alba.

The fucceflion in which thefe three mufcles arife
from the cheft, is this: The external oblique mufcle
. lies broad upon the outfide of the cheft, and {o its
tongues mix with the tongues of the ferratus anticus
major. The internal oblique mufcle again rifes lower
down the thorax, from its edge, from the cartilages of
the ribs. The tranfverfe mufcle arifes within the tho-
raX, from the internal furface of the ribs, oppofite to
where the tongues of the external oblique lie; and the
diaphragm arifing from the fame ribs, mixes its indigi-
tations with the tranfverfalis, fo that Cafpar Bartho-
lin, obferving this indigitation to be very curious in the
larger animals, believed the diaphragm and traniverfe
mufcles to be but one great trigafiric, or three bellied
mufcle, furrounding all the abdomen.

CXLVI. The recTr muicles cover the abdomen on 146
its fore part, in a line from the pubis to the fternum,
and they belong fo equally to the flernum and to the .
pubis, that it is indifferent ‘which we call their origin,
and which their infertion. The origin (as I thould call
. it) of each rectus mulcle is in the fternum, is broad
- and flefhy, lies upon the outfifle of the fternum, co-

vering part of the fternum, and all the xiphoid carti-
lage, and touching and mixing its fibres with the great
pectoral mufcle. It is about four inches broad all
down the abdomen, and terminates at the fide of the
R rij {ymphifis
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Plate VII{ymphifis pubis, with a flat and pointed tendon about

& VIIL.

an inch in length, and about an inch broad. This
mufcle is crofled at intervals by four tendinous in-
terfetions, which divide it into five diftinét bel-
lies. Commonly there are three bellies above the
umbilicus, and two below ; but the re&i mufcles are
the leaft regular of 2ll the mufcles of the abdomen.
Vefalius, Albidus, and Sabbatier, were thought to have
found the redli abdominis extending up to the throat.
Buat it is now found that Vefalius had only reprefented
the mufcles of a monkey, or ef a dog, which are very
long, upon the thorax of a human {ubje@ *. Sabba-
tier, upon revifing his notes, retra@s what he had faid :-
And Albinus alfo is fuppofed to have feen only a pro-
duéion of the maftoid mulcle, extending down the
breaft; for irregularities of this kind are very often
found. S |

CXLVIL. The pyraMIpAL mufcles are as a fupple-
ment to the recti. Thereisa {mall neat pyramidal muf-
cle on each fide, or rather a triangular mufcle, flefhy
through its whole extent and length, with its bafe turn- .
ed towards the pubis, and its apex towards the umbili-
cus 3 {o that its origin is in the creft of the pubis, and its
pnintﬂd infertion in the linea alba: and though the red

sraefmufcleshave been fuppufed by Mafla to relate to the pe-

nis,

4 * Porro (t) linea infi &nltur, que carneam refti mufculi par-
“ téem finit, queeque ultima ipfius infertionis in homine eft portio,
“ uti in quarta tabula ad charafterem n. eft cernere. Intercape-
“ dine igitur ab r. ad s. pertinente, fe offert refti sirg abdomi-
¢ nis mufculi tendo, feu membrana, excarnilve mufculi pars; t. au-
“ tem indicat carneam mufculi fedem, prime coftze et fecundse
% thoracis infertam, eftque latus ille tendo hominibus haudqua-
¢ quam, ut in cadatis fimiis, et canibus confpicuus.”
' VEesavius, p. 156,
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ais,orby Fallopius tobelong to the urinary bladder, their Plate VIL.
true ufe is only to affift the rectus to draw down the fter- i
num, and tighten the linea alba, and fo to give greater
power to the oblique and tranfverfe mufcles. The py-
ramidalis is fo irregular a mufcle, that fometimes two
are found on one fide, and none at all on the other.
Sometimes two on each fide ; fometimes there is but
one, and very often they are awanting, the belly of
the rectus coming quite down to the pubis. '

1. The L1NEA ALEBA is the common meeting of all the
thin flat tendons, and therefore we call it their infer-
tion, being the common point towards which they all
act ; it is white, by the gathering of all the colourlefs
tendons. -

2. The LINEA SEMILUNARIS, is a line of the fame white
appearance, of a circular form, and produced by the
meeting of all the tendons, on the edge of the rectus
mulcle, to form a fheath for it.

3. The sueatn for the RECTUS MUSCLE, does not ad-
mit of fo brief a definition as thefe : It has been com-
monly fuppofed to be formed in a very curious manner,
chiefly by the broad tendon of the obliquus internus,
which being the central mufcle, betwixt the two other
layers, is fuppofed to have its tendon fplit into two
thin fhéets; that the outermoft fheet adheres to the
outer oblique mufcle, forming the outer part of the
fheath, while its inner fheet adheres to the tendon
of the tranfverfe mufcle, forming the inner part of
the ftheath ; but this is too intricate, and can hard-
ly be proved by diflection. Cowper exprefles his
doubts about this doérine of the tendon of the in-
ner oblique mulcle being {plit into two layers; and I

| 6 think
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#aate VIL think the trueft defcription is this, that all the tendons

& VIIL 5 : - .
meet, and adhere in the femilunar line ; that they im-
mediately part, to form this ftheath ; that the flat ten-
dons of both the oblique mufcles, go upon the outer
{furface of the reétus, to form that fide of the fheath ;
that the tendon of the tranf{verfe mufcle, only lies
under the rectus, forming the lower part of the fheath,
and that it 1s unafliited by any lamella of the inner
oblique mufcle : That the fheath is complete at the
fore part, or over the mufcle ; but that under the muf-
cle, the fheath ftops about five or fix inches above
the pubis, and that there, the recti mulcles (or in
their place the pyramidal mufcles), lie bare upon the
bladder, and other abdominal vifcera, lined only by
the thin peritonzum *. And that this back layer of
the fheath, is thinner and more delicate, and but lit-
tle attached to the back part of the retus muicle,
which is eafily raifed in diflection, while the fore part
of the fheath adheres firmly to the fore part of the
mulcle, forming thofe crofs bands, or tendinous inter-
{fections, which divide the retus into bellies, and the
{heath where it lies over the muicle, cannot be diffec-
ted, without a degree of violence, either to the {heath,
or to thele tendinous interfections.

4. The umsiLicus is that opening, in the centre of the
abdomen, in the middle of the linea alba, through
which the nutritious veflels of the foetus pafs. The

vellels

* Cowper had never obferved this, but once that the lower part
of the reftus, was not lined by the tendon of the tran{verfalis.
He concluded, that, in this inftance, it was a fporting of nature;
“ {o much alulus nature, that accidents like this might be the
‘ caufe of certain ruptures,”
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veflels have degenerated into ligaments in the adult, plate Viz.
and the umbilicus is clofed in the form of a ring ; but i
{ometimes it is forced by violent adlion, and the vi-

{cera come out by it, forming umbilical hernia.

5. The riNG of the ABDOMINAL MUSCLES, Is that open-
ing near the lower part of the abdomen, juft over the
pubis, through which the {permatic cord paffes in
man, and the round ligament of the womb in wo-
yHen:s ) :

Cowper (p. 5.) fays, that the {permatic cord pafles
through feparate rings, in each of the three abdomi-
nal mufcles ; and like older authors, he makes nature
exceedingly wife, in placing the rings not oppofite to
each other, but one high, and another lower, and a
third lower ftill, fo as to prevent the bowels falling
out. But the truth is, that neither the internal ob-
lique, nor the tranfverfe mufcles, have any fhare at all,
in the ring, which belongs entirely to the external ob-
lique mulcle, and is formed iu this way : All the tendin-
ous fibres of the external oblique, are, like the mufcle it-
felf, oblique, running from above downwards ; and the
tendinous fafciculi, are in fome places wider, a little dif-
joined from each other, and refembling ftripes, croffed
by {mall threads of tendon, as if the long fibres were
in danger of parting from each other, fo as to leave a
gap, and were held together by thefle crofs threads ;
and it is in fact a wider and perfect feparation of two
fibres that forms the ring, and a fironger interlace-
ment of crofs fibres, that {fecures it from {pliting far-
ther up.. But the chief fecurity of the ring, is by the
form of the opening ; for it is not a ring, as we call
it, but a mere {plit in the tendon, which begins about
an inch and a half above the pubis, is_oblique, and
; ; looking
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looking towards the pubis, like the fibres which form
it, and confifts of two legs, or pillars of the ring, as
they are called ; for the upper flip which forms the
upper part of the opening, goes directly towards the

- ¢creft, or higheft point of the pubis; the lower pillar,

or the {lip which forms the lower line of the flit, turns
in behind, gets under the upper one, and is implant-
ed into the pubis, within and behind the upper pillar :
this lower flip, forms at once the lower pillar of the
ring, and the edge of the femoral ligament.

Now this croffing of the pillars of the ring, fecures
it ; for the more the mufcle pulls, in prefiing upon the
abdominal vifcera, the tighter is the {lit drawn ; and
the obliquity of the opening, gives the direétion to
hernize of the groin, which always 'point towards the
pubis, fo as to fall into the {crotum in men, or into
the labia pundendi in women, keeping clofe by the
groin. i
The {permatic cord, formed of the veflels, belong-
ing to the tefticle, pafles through this ring of the ex-
ternal oblique mufcle ; but as the internal and ob-
lique tranfverfe muicles, form no fhare in the ring, the
cord paffes by their lower edge, but not through it.
At the place where the cord pafles the edge of the
internal oblique muicle, it fends a bundle of flefhy
fibres down along the cord, which go all along the
cord, gradually extend towards the tefticle, expand-
ing and growing thin upon the upper end of the tef- -

ticle, and gradually difappearing on its body. This is

CXLVIII. The crEmMasTER MuscLE of the TEs-
TicLE, which is a thin {lip of fibres from the internal
oblique mufcle of the abdomen, which is defigned
for fufpending the teflicle, and for drawingit up; is

Yery
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line of this tendinous centre is fixed by the mem.
brane which divides the thorax into two ; the two fides
go upwards into the two fides of the cheft, each witha
form like the bottom of aninverted bafin ; their con-
vexity reaching within the thorax, quite up to the level
of the fourth true rib : the proper centre of the dia-
phragm is fixed by this connection with the mediaf-
tinum, that its motion might not diforder the adion
of the heart, which refts upon this point, and whofe
pericardium is fixed to the tendon: but the convexity
of either fide defcends and afcends alternately as the
diaphragm contracts, oris relaxed ; fo that it is chiefly
thefe convexities on either fide, which are moved in
breathing.

Thus, 1s the diaphragm compofed of one great and
circular mufcle before ; of ene fmaller circular muf-
cle behind; and of the triangular tendon, as the
centre betwixt them : and both in its flefhy and ten-
dinous parts, it is perforated by feveral veflels pafling
reciprocally betwixt the thorax and the abdomen.

Firft, The aorTa, or great artery of the trunk, pafles
betwixt the crura or legs of the diaphragm, which,
like an arch, firides over it to defend it from preflure.

Secondly, The oEsorHAGUs paffes through the dia-
phragm, a little above this, and to the left fide: its
paflage is through the lower flefby belly, and through
the moft flethy part of the diaphragm : and the muf:
cular fibres of the crura diaphragmatis firft crofs un-
der the hole for the cefophagus; then {urround it;
then crofs again above the hole; fo that they form
the figure of 8: and the cefophagus is {fo apparently
cemprefled by thefe {urrounding fibres, that fome
i anatomifts
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Plate Vil lines the pelyis, furrounds the reGum like a funnel,
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and being fixed round the margin of the anus, raifes it
up ; and the coccycxus is but a part of it. The pe-
TRUSOR URINZE is the mufcular coat of the bladder, and
the spHINCTER VEsICE is not eafily diftinguifhed from
the detrufor urinz, being but the fibres of it, only
thicker and ftronger at the lower and narrower part of
the bladder.

The penis 1s compofed of two crura, or cavernous
bodies, which arife from the branch of each os ifchium,
which foon meet to form the body of the penis; and of
the corpus cavernofum urethra, which {urrounds the
urethra, is attached to no baﬁe, but begins juft be-
fore the circle of the anus, by a bulging, whichis call-
ed the bulb of the urethra ; and the ereclor penis lies
along the crura, to draw them back to the pubis; and
the accelerator {urrounds all the bulb, and adls in ex-
pelling the femen, or the laft drops of urine.

CL. The rrecTor PENIS is a delicate and flender
mufcle, about two inches in length. It lies along the
face of the crus penis of each fide. And when the
crura penis are inflated, the erectors are feen of their
proper length and form, The erector of each fide
rifes by a flender tendon from the tuhemﬁt}r of the os
ifchium. It goes flefhy, thin, and flat, over the crus
penis, like a thin covering., It ends in a delicate and
flat tendon, upon the crus penis, about two inches up ;
and the tendon is fo thin and delicate, that it is hardly
to be diftinguifhed from the membrane of the caver-
nous body.

The eretors lying thus on the fides of the penis,
have been called COLATERALES PENIS, OF ISCHIO-CAVER-

NOSI,
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Flate VIIL of each fide goes out flat and thin upon the crus penis
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of its own fide, a little higher than the infertion of the
erector penis; and thus it embraces the bulb itfelf,
with its two crura. We know and feel its convulfive,
mvoluntary acion in throwing out the feed ; and we
are confcious that we ufe it as a voluntary mufcle in
emptying the urethra of the laft drops of urine.

CLIII. The spHiNcTER ANI mufcle is a broad circu-
lar band of fibres, which furrounds the anus. It arifes
from the point of the os coccygis behind. It fends a
neat {mall flip forwards, by which it is attached to the
back part of the accelerator mufcle. It isof a regular
oval form, and is two inches broad, and is for a very
obvious reafon, ftronger in man than in animals. Some
choofe to enumerate two {phinéter mulcles, of which
this is the external, or cutaneous ; and what they de-
feribe as the internal one, is merely the circular fi-
bres, or mufcular coat of the inteftine, ftrengthened a
little towards the anus, but not a diftinét mufcle., Its
effect is to thut the anus.

CLIV. The revaror aN1 muicle is defcribed as a
pair of mufcles, one from each fide : but it is properly
one broad and thin mufcle, which arifes from the inter-
nal furface of all the fore part of the pelvis, and, from
its breadth, it has been named MUSCULUS ANI LATUS.
It continues its origin from the internal furface of the
pubis, all the way round to the facrum. It grows gra-
dually fmaller, as it goes downwards to furround the
anus. So it is inferted into the circle of the anus, in-
to the point of the os coceygis, and is mixed with the
fphincter ani mufcle. The whole pelvis is lined with
it like a funnel, or inverted cone, the wider part re-

prefenting
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prefenting its origin from the pelvis, the narrower part Plate Viri..
its infertion into the anus.. The whole bladder is fur-
rounded, and covered by this mufcle; the urethra
pafles through a fplit in its fibres, and no operation of
lithotomy can reach the bladder from below, without
cutting through this mufcle. It raifes the anus, and,
at the fame time, dilates it, opening the anus for the
paflage of the fieces, and fupporting it, fo as to pre-
vent its being protruded. Thus, it is not for thutting
the anus, as fome have fuppofed, but is the direct an-
tagonift of the {phin@er ani mufcle. By enclofing the
bladder, the levator ani adts upon it it alfo; for the neck
of the bladder pafling through a flit in its fibres, while
the levator ani is acting, this flit is drawn, as it were,
round the neck of the bladder, and {o the urine 15 for
~ the time prevented from flowing. It isas a {phincler to
the bladder, which prevents our paffing the urine and
feces at the fame moment. By {urrounding the lower
part of the bladder, and enclofing the proftate gland,
and the veficulee feminales, which lie upon the back
of the bladder, this mulcle affects thefe parts alfo,
and is perhaps the only mufcle which may be {uppofed
to empty the velicule, or to comprefs the gland, pul-
ling upwards at the fame time, fo as to prefs the back
of the penis againit the pubis, to maintain the erection,
and to afiift the accelerator mufcles. By enclofing
the bladder, veficule, proftate and anus, this muicle
produces that {ympathy among the parts, which is of-
ten very diftreffing, as in gonorrheea, the flone in the
bladder, conftipation, piles, and other difeales of thefe
parts; for piles, conftipation, or any caufe which may
excite the a&ion of the levator mufcles, will caufe e-
rections,
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Plate VIL rections, a defire to pafs the urine, and an obftrutiorr -
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in the difcharge of it.

CLV. The muscuLus coccyc£Us, is a thin, flat, muf-
cle, which arifes by a narrow point, from the infide of -
the pelvis, at the {pine of the os ifchium, is implanted
expanded and flethy, into the whole length of the os
coccygls ; can be ufeful only, by pulling up the point
of the os coccygis, which is juft equivalent to raifing
the circle of the anus; fo that from every circum-
ftance of its form and ufe, it might be fairly enough
defcribed, as being merely the back part of the leva-
tor ani muicle. .

The perinzeum, where the bulb begins, is the point
into which all the mufcles are united ; for the accelera-
tor mufcle, and the fphincter ani mufcle, touch at the
beginning, or point of the bulb; and a {mall point-
ed flip of the fphinéter ani, going upon the bulb, con-
nects them firmly together. The tranfverfalis perinzi,
comeacrofsthe perineum from eitherfide ; andthe leva-
tor ani mufcle,comesdown to meet the {phinéter,{o that
the {phinéter ani, the levator ani, the tranfverfalis peri-
nai, and the accelerator urine mufcles, all meet in one
point, viz. the back of the bulb. They fecure the
perineeum, and fupport the heavy vifcera of the abdo-
men ; if they be unikilfully cut in performing litho-
tomy, it will be difficult to extract the ftone. In that
operation, the incifion paffes by the fide of the anus,
and on the infide of the tuber ifchii; and our knife
accordingly cuts clean acrofs the tranfverfe mufcles,
which ftand as a bar acrofs the perinzum ; it pafles
by the fide of the ereftor muicle, need not touch it,
or touches it flightly, and by a fort of chance : It muft

not
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238 MUSCLES MOVING THE THIGH-EONE:

3. THE THIGH IS MOVED FORWARDS AND INWARDS;
By the Pf; : i
by the 'c:ras magnus, g Trochanter minor,
Iliacus Internus, { .
: rife from 3
Pedlinales, ‘s Linea afpera,
Triceps, —_—

Fasciaris. I begin with this mufcle, as it is necef-
fary in the diffeion. The thigh is enclofed in a very
firong fheath, which, like that of the arm, fends down
among the mufcles, ftrong tendinous {epta or partitions ;
and the mufcles are enclofed in thefe fepta,and the great
mulfcles of the leg, are fupported by it, in their ftrong
and continual actions. The tendinous fafcia of the
thigh, arifes chiefly from the {pine of the ilium, partly
{over the groin)from the external oblique mufcle of the
abdomen. Every fafcia, has fomething added by each
mufcle, and takes a new increafe, and adhefion at
each bone which it pafles. It 15 always ftrengthen-
ed by adhefions to joints, and comes down from them
thicker upon the mulcles below; and fo this fafcia
of the thigh, which arifes chiefly from the {pine of the
ilium, defcends, covering all the mulicles of the thigh :
it fends partitions down to the linea afpera, and tro-
chanters ; it has a new adhefion, and a new fource of
tendinous fibres at the knee ; it adheres moft remark-
ably at the inner fide of the tibia, and then defcends
to the bran; it covers all the leg, and is again rein-
forced at the ancle : and this I believe to be a jufter
hiftory, than the common idea of making it an expan-
{ion of the {mall tendon of the {mall muifcle, which I
am now to delcribe ; for the facialis is too eflential to

2 the
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the ftrength of the leg, and would be found there,Flate VIl
though this mufcle were away, as in the palmaris of the
hand. :

This fafcia rightly confifts of two plates ; oneis that
which comes down from the creft of the ilium, and
from the mufcles of the belly ; the other, that which
arifes purely from the tendon of the mufculus fafcialis,
and which is at the {ame time, connected with the
capfular ligament of the femur, and with the troch-
anter ; and fo the mufcle lies betwixt the two plates
of the fafcia; and as the fafcia, at this part, takes at
leaft a reinforcement from the capfular ligament, and
from about the trochanter major, the fafcialis mulfcle
may be faid to be inferted into the trochanter.

So this great tendinous fafcia, has thefe connecions :
the creft of the ilium ; the ligament of Paupart, at the
rim of the belly ; the creft and arch of the pubis ; the
tuber ifchii, and fo back along the coccyx, to the
ridge and procefles of the facrum ; the ligament of
the joint, the great trochanter; and the linea afpara,
all the way down to the knee, where its laft adhefion
is very ftrong, and from whence it comes off again,
much ftrengthened.

It is thicker on the outer fide and back part, and
very thin on the inner fide of the thigh ; and it dives
with perpendicular divifions among the muicles of the
thigh.

CLVI. The rasciaLis muscLe. The mufcleisrightly .
named tenfor vagina femoris ; for hardly any other
ufe can be affigned. It arifes from the upper {pi-
nous procefs of the ilium, i. e. from the fore part, or

Uujj ey
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CLVIIL. The rsoas parvus does not, like this, plate vigp.
belong to the thigh, but is a mufcle of the loins, 5%
which arifes along with this one from the laft vertebra
of the back, and the firft of the loins. It is a fmall and
delicate mulcle, ends in a flender tendon which goes
down by the inner fide of the great pfoas, but does
not go out of the pelvis along with it : it {tops fhort,
and is implanted into the brim of the pelvis, into the
os ilium, near the place of the acetabulum : it bends
the {pine upon the pelvis. This muicle is more re-
gular in the monkey : in the dog it is feldom awant-
ing. It is {aid to be more frequently found in women
than in men ; in both, it often is not to be found:
but fometimes, in ftrong and big men, three ploas
muicles have been found.

CLIX. The 1Liacus INTERNUS is a thick, very 159
flefhy, and fan-like mulcle, which occupies the whole
concavity of the os ilium.

Its origin is from the internal lip of the crifta ilii:
it adheres to all the concave furface of that bone
down to the brim of the pelvis; to the fore part of
the bone under the {pinous procefs; and to a part al-
fo of the capfular ligament of the joint: all its radi-
ated fibres are gathered together into a tendon at the
ligament of Paupart. This tendon is longer on the
lower than on the upper furface: for below, it {lides
on the pubis as upon a pully, and continues tendi-
nous that it may bear the friGtion; but above it is
unconnected, or it is connected only by loofe cellular
{ubftance; and there it is quite flefhy. Juft under the

ligament, the two tendons are joined, whence they
fih bend
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plste VIII bend obliquely round to be implanted into the leffer

g0,

161:

trochanter.

The pfoas magnus and iliacus internus are two very
powerful mufcles. Their chief ufe is te bend the
thigh, and more peculiarly of the lumber one to fup-

. port the body. The great blood veflels come down
along with thefe two muicles : The muicles and vel-

fels are both furrounded with loofe cellular fubftance;

- matter often forming behind the abdomen, round the

ploas mufcle, is named the pfoas abfcefs, and pene-
trating under Paupart’s ligament, burfts in the thigh
at laft, and is commeonly fatal.

CLX. The PECTINEUS or PECTINALIS, is fo na,mf:.d
from its arifing at the pecten or pubis ; is a broad flat
fquare mufcle : 1t lies along fide of the laft defcribed
mufcles, and is inferted with their common tendon.
It arifes flat and flethy from that line of the pubis
which forms the brim of the pelvis, and is implanted
into the linea afpera by a tendon flat and long, pretty
nearly of the fame extent and {hape with its origin,

This mufcle lies immediately under the fkin and
fafcia lata ; and by its bending round under the thigh-
bone, it has three aclions: to clofe the knees toge-
ther ; to pull the thigh forward ; to perform rotation,
turning out the toe ; and, in certain pofitions of the
limb, it will pull the thigh back, affiting the extenfor
muicles.

CLXI. The TrIcEPS FEMORIS is a broad flat muf-
cle, with three heads, arifing from the pubis, and in-
ferted into the whole length of the linea afpera down
to the condyle, and ferving for prefling the knees to- .
gether, or bringing the thigh forwards.

The
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The triceps confifts of three heads, which lie in Plate VIIL
different layers, one above the other; and have fo
little connection among themielves, that they have
been more commonly, and I think properly, defcribed
as three mufcles. Thefe three parts of the mulfcle
are indeed for one common ufe: but they are of very
different forms ; for they do not even lie on the fame
plane: one is long, another fhorter by one half, a
third longer than both the other two ; fo that they
have been commonly deferibed under the names of
ADDUCTOR PRIMUS Or LONGUS ; ADDUCTOR SECUNDUS OF
BREVIS ; ADDUCTOR TERTIUS Of MAGNUS.

1. The appucTor LoNcus is the uppermoft layer ;
its border (for it, like the pectinalis, is a flat mufcle)
ranges with the border of the pectinalis. It arifes
from the upper and fore part of the pubis by a fhort
roundifh tendon, very firong: it {wells into a thick
flefhy belly, not round, bat flattened; the belly grows
flater as it goes down towards the thigh bone ; it ends
in a flat and fhort tendon, which is inferted web-like
into the linea afpera in all its middle part, viz. about
four inches. Thus the mufcle is of a triangular form,
with its bafe in the linea afpera, and its apex on the
pubis. Its head or origin lies betwixt the pectinalis
and the gracilis : its upper edge ranges with the pec-
tinalis ; its lower edge lies upon the triceps magnus.
It is called longus, becaufe it is longer than the next
head.

2. The appucTor BrEVIS lies under the adductor lon-
gus, and is of another layer of mulfcles ; for as the firft
layer confifts of the pectinalis, triceps longus, and gra-
gilis, this layer confifts of the obturator, externus,

triceps
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Plate VIIL triceps brevis; and triceps longus. The triceps bievis
is exceedingly like the former, in rifing near the {ymi-
phifis pubis, by a thick and flattened tendon, fwelling
like it into a ftrong flefhy belly ; like it, it grows flat,
and is inferted by a fhort flat tendon into the inner
trochanter and linea afpera. But it differs in thefe
points : that it is lefs oblique, for this mufcle being
{horter, goes more direflly acrofs betwixt the pelvis
and the thigh : that it is placed higher than the laft,
{o that whereas the layers ate inferted into the middle |
of the thigh-bone, this one is inferted into the leffer
trochanter, and only the upper part of the linea afpe-
ra; and the triceps longus is a fuperficial mufcle,
while this is hidden under it, and behind it. The lon-
gus takes its rife from the very creft of the pubis; this
takes its origin from the fore part of the pubis, from
the limb juft under the creft, {o as to be immediately
under the head of the longus.

3. The appucror macnus, the third head of the
triceps, 1s a very long and flat mufcle, lying behind the
other heads. It arifes by a fhort tendon, juft undef
the tendon of the adduétor brevis; it continues to
have a flethy origin all down to the ramus, and to the
tuber ifchii, (i. e.) from the flat edge of the thyroid
hole. From this broad origin, it goes to be implanted
inte the thigh-bone the whole length of the linea af-
pera, its fibres having various degrees of obliquity, ac-
cording to their infertion, for the uppermoft fafciculi
.go almoft direéily acrofs, to be inferted flat into the
upper part of the linea afpera; the fucceeding fafei-
culi go more and more obliquly as they defcend, the
lower part of the mufcle following that rough ling

which
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* flefhy cufhion which covers the inner fide of the knee

joint. {ts tendon embraces the rotula; fomewhat in
the fame circular form with the vaftus externus ; and,
like the externus, it fends fome fibres acrofs the knee-
pan, to be inferted in the outer part of the head of .
the tibia. | |

The recTUs, and the VASTUS EXTERNUS, INTERNUS,
and crurEus, form one large mafs of flefh, which
embraces and enclofes all the thigh-bone ; and they
are fo connected, that the crureus cannot be fepa-
rated, and cannot be neath diftinguifhed.

The ufe of thefe four mulcles is evident, to extend
the leg, and to bend the thigh on the trunk, or reci.
procally to bend the trunk on the thigh, This, or
thefe two motions alternately, is the common ufe of
thefe muicles, as in walking ; and they are moft pe-
culiarly ufeful in running and leaping.

After defcribing a large ma{s, conjoined in une ten-
don, and concurring in one {imple action, it is fuperflu-
ous to fay, that its power muft be great. This power
muft be {till further encreafed by the rotula, which
removes the force from the centre, and gives the ad-
yantage of a pully, which it really and truly is: with-
out this pully, thefe mufcles could be of no ufe in
certain fituations ; for inftance, in the recumbent pof-
ture, for then the ¢xtending mufcles, being in the
fame line with their bones,. could have no farther
power ; but the rectus, by the pully of the rotula, and
by its attachment to the bafin, raifes the trunk, or
at leaft helps the pfoas, the iliacus, and the mufcles
of the belly. | |

' The

R |
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The rotula is again attached to the tibiabya ﬂrung Bigte X. %
ligament, to {uflain the pulling of thefe great mufe
cles *,
FLEXORS OF THE LEG.

ELKXV The sARTORIUS Or TAYLOR'S MUSCLE, is 175
- fo named from its bending the knees, and drawing the |
legs acrofs. It is the longeft mufcle, and a very beau-
tiful one; it extends obliquely acrofs the whole
length of the thigh, crofling it like a fillet or garter,
about two inches in breath. 15 1
: It arifes from the upper fpinous procefs of the os
ilium, by a tendon about half an inch in length; its
thin flat belly extends obliquely acrofs the thigh,
like a ftrap, and is inferted into the {ame oblique fm'ni
into the inner tuberc]e of the head of the tibia; its
aponeurofis fpreads pretty widely, going over the
whole joint of the knee, a thin {heet of tendon.
From the cblique pofition of the mufcle, it might
in a@ion change its place ; but it is clofely embraced
by the fafcia lata, and is tied by fuch adhefions, as
form fomething like a peculiar fheath of itfelf. :
' L

» Thefe mufcles are in cuntmu-al aftion ; for their oflice is to
refift the bending of the knee, which would happen by this incum-
bent weight of the body, fo that the continval fupport of the body
depends wholly on thefe mufcles ; aad they are the great agents
in running, leaping, walking, &c. Since by extending the knee,
they raife the weight of the pelvis and trunk, and of all the body,
they muft be very powerful ; and accordingly, when they are
weighed ageinft their antagonift mulcle, we find them greatly to
exceed, for the QuapricEes, i. e. the reftus, crursus, and vafti, will
weigh four pnun-.:ls while the picers, &ec. their antagonifls, weigh
but two pounds. This experiment, was often repeated by the
great Cowper, for Mr. Brown, who was delivering le€tures on

mulcular motion.
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It turns the thigh like the quadrigemini, and obtu-
rator mufcles. It allo bends the leg upon the knee;
and when the leg does not yield, it bends the "thigh
upon the pubis ; ‘or where the thigh alfo is fixed, it
bends the body forwards; but in performing that ac-
tion, whence it has its name, it does all thefe : for

firft the leg and thigh are rolled, then the thigh is

bended towards the belly, then the legs are bent to
draw them acrofs. Though a fmall mufcle, yet it is
of great power from its origin, and in fome degree,
its infertion alfo being much removed from the centre
of motion.

CLXXYVI. The craciris, fometimes called rREcTUS
INTERNUS FEMORIS ¥, 1s a {mall, flat, thin mufcle, in
its general {hape fomewhat like the fartorius.

It arifes by a flat tendon of two inches in length,
from the pubis, and near the fymphifis; and it paffes
immediately under the integuments down to the knee ;
it pafles by the inner condyle of the knee, in the
form of a fhort round tendon, and as it bends behind
the head of the tibia, it is bound down by a bundle of
tendinous fibres, which croffing it, go to the back part
of the leg. After pafling the head of the tibia, it

‘turns obliquely forwards and downwards ; it here runs

behind the tendon of the fartﬂrlus and before that of

:femltendmofus It is inferted with the farturlus 1nto
the fide of the tubemﬁty, at the top of the tibia.

This mufcle runs alfo in a line {fo wide from the

‘centre of motion, that its power is very great. It

ferves chl-eﬂy as a flexor of the leg: When the leg is
 fixed,

¥ Guraciurs, is from its fmallnefs ; aecrus mzmus is from its
ftraight direftion,
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Plate X. & F1US, gracilis, and fémitendinofus are implanted like

AL
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one mufcle ; and this tendinous expanfion feems like
a caplule, for enclofing the heads of the tibia and fe-
mur, and for ftrengthening the knee joint, The fe-
mitendinofus bends the leg,

CLXXVIII. The semmMEMBRANOSUS has its name
from the mufcle, which 1s flat, thick, and flefhy, begin-
ning and ending with a flattened tendon, fomewhat
like a membrane, but infinitely thicker and maffier
than fuch a name fhould imply.

If arifes from the tuber ifchii, before the femitendi-
nofus and biceps. It arifes a broad, thin, and flat ten--
don, of about three inches in length. It becomes
flefhy and thick in its middle, but it foon becomes
thinner again, and terminates in a fhort tendoh, whicls,
gliding behind the head of the tibia, is inferted
there ¥, ' '

This mufcle has little conneétion with any other.
It hies under, or, more properly fpeaking, on the in-
fide of the {emi-tendinofus, and the two together form
the hamftrings. The hamfiring mufcles contribute
alfo to another motion. Though, when extended, the
tibia [cannot roll, yet when we f{it with our knees
bent, it can roll flightly ; and fuch rolling is accom-
plifhed by thefe mufcles. All thefe mufcles which
bend the leg, and which confequently extend the thigh
at the fame time, are mufcles of*very great power, be-

caufe

* The two tendons of this mulcle, the membranous tendon at
the head, and this fmaller one by which it is inferted, fland {o ob-
liquely, that the mufcular fibres betwixt them muit be very ob-
lique; for the membranous tendon deflcends low upon the back

part or edge, and the tendon of infertion begins high upon the fore
edge of the mulcle, |
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hold firft on the lower rough part of the naviculare in Pirte X, &
pafling over it. Then it is implanted into the two
firlt metatarfal bcnnes, then into the calcaneum, and
laftly into the os cuboides; and where it pafles over the -
os naviculare, it 1s hardened into a fort of fefamoid
bone. In fhort, itisimplanted in the fole of the foot
by a tendon like a hand, which fends down its fingers
among the tarfal and metatarfal bones, to take the {u-
reft hold. This muicle pulls the foot in, fo as put the
toes together, and, when balanced by the perontei, It
directly bends the foot. ‘

CLXXXVIIL. The riB1anis anTicus croffes obligue- -
ly the fore part of theleg. It arifes from the fore part
.and outfide of the tibia. It begins juft under the outer
tuber, and continues its adhefion down two thirds of
the bone; then the tendon hegins to be formed : and
this muicle, like almoft all the {maller ones of the leg,
adheres to the tendinous partitions, and to the fafcia,
with which they are covered. The tendon begins al-
moft with the origin of the mufcle, but continues co-
vered by the flefh, and not appearing till within four
inches or fo of the ancle, when it begins to pafs ob-
liquely over the leg, and having completed the crof-
fing above the ancle, it goes under the annular liga-
ment in a peculiar ring, it runs along tlhe fide of the
foot, and is implanted into'the os cuneiforme internum,
and a fiall produ@ion of the tendon goes forward to
be inferted into the metatarfal bone of thé great toe.

It is the only mufcle which bends the foot, that is,
which tutns the great toe towards the leg.

185
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jhate X. & festhe tendon of the flexor pollicis, from which itreceives

L L]
5
b

a flip of tendon ; and thus the office of either is affifled
by the other, and could be wholly fupplied by it; it
then pafles over to the middle of the fole, and growing
flatter and thicker, divides into four flat tendons.
Thefe go forward, diverging till they arrive at the ends
of their metatarfal bones; then they emerge from the
aponeurofis plantaris, along with the common fhort
flexor. Now both thefe tendons run under a ligamen-
tous fheath, and are included in it under the firft and
{fecond bones of the toes; and having perforated the
thort flexor oppolite to the fecond joint, they are final-
ly inferted into the root of the third or laft bone of
each toe. Thefe tendons, like the correfponding ones
of the foot, feem to be flit with a fort of longitudinal
fiffure.
 The proper ufe of this mulcle is to bend all the
jDil’ltS. of the toes, but more peculiarly the laft bone ;
and alfo to extend the foot, keeping the point of the
toes to the ground, confequently aflifting the gafiroc-
nemii, and all th%z mufcles ufed in'wglking, &ec,
 CXC. The MASSA CARNEA ]Aﬂhn; SYLVII, OF PLAN-
TE PEDIS, 15 2 {mall body of ilefh, naturail}r con-
nected with the flexor longus. The mafla carnea ari-
fes fmm the lower part of the heel- bone, in two divi-
:F ons, one (the eﬁcmul one) tendinous, the other
flethy. 1Itis, upon the whole, pretty nearly ufafquare
form ; it joins the tendon of the flexor longus, before
its divifion into tﬁﬂdﬂﬂs for each toe, and by the long
lm er that this hgs upon the heel. bone, it muft be of
preat aﬂlﬂﬂﬂﬂt to the flexor. It is more generally con-
ﬁde*ed in tlus ,lrzght of a fupnlemr:n!:'tr}' mulcle ; by
fﬁmr-
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fome, it is confidered as a diftinét mufcle, and as the Plate X. &
origin and firft beginning of the lumbricales pedis. -~

Thus Cowper confiders the mafla caineca, and the
lumbricales, as one and the fame : that the maffa car-
nea joins the tendon, covers it with its fle(h, continues
flefhy along the common tendon, till at the bifurca-
tion it allo parts, along with the four tendons, into
four fmall flethy mulcles, which are called lumbricales.

Albinus, again, paints the mafla carnea diftinétly
terminating at the common tendon, and the lumbri-
cales as arifing diftin¢t from each of the divided ten-
dons. |

CXCI. The FLEXOR BREVIS DIGITORUM is alfo nam-  1or.
ed the flexor fublimis or perforatus. It arifes from the
lower part of the heel-bone, or the bump upon which
we ftand. It arifes by very thort tendinous fibres, and
being placed immediately under the plantar aponeu-
rofis, it takes hold of it, and alfo of the tendinous par-
titions, betwixt it and the two abductors of the {mall
and of the great toe, which are on either fide of it.
Under the metatarfal bones, it divides itfelf into four
heads; their tendons begin earlier upon the fide next
the foot ; they grow round, emerge from betwixt the
dentations of* the plantar aponeurofis ; they then pafs
into the vagina, or fheath of each toe ; and on this,
the firft phalanx, they lie over the tendons of the long
extenfors. About the root of this firft bone, they di-
vide into two little bands, which form a {plit (like the
perforatus of the fingers) for the paifage of the long
tendon.

The long tendon pafles through it upon the fecond
jmnt of the toe, and immediately after the perforated

2 tendon
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Plate X. & tendon fixes itfelf by the two forks to each fide of the

fecond bone, or phalanx of the toe.

Its ufe 1s to bend the firft and fecond joints of the
toes, but moft peculiarly the fecond. And the obli-
quity of the long flexor is exactly balanced by a cor-
refponding obliquity of the fhort flexor; for the ten-
don of the long flexor coming round the inner circle,
runs obliquely outwards to reach the toes, while the
{hort flexor coming from the heel, which is towards the
outer edge of the foot, runs in a like degree obliquely
inwards, and meets the other at an acute angle near
the toes. . :

CXCII. The rumpricares muflt be diflected after the
fhort flexor. They need no defcription, fince they
exactly correfpond with thofe of the hand. They
rife, like them, in the forks of the extenfor tendons.
They, like them, pafs through the digitations of the
aponeurofis. They pals on to the firlt bone of the
toes, and, like the lumbricales of the hand, creep over
the convexity of the bone, to be united along with
the tendons of the extenfors. Their infertion is al-
ways at the fide of the toe next the great toe, and
their ufe is to bend the firft joint of the toes, and to
draw them towards the great one, making an arch in
the foot, and aflifting the tran{verfalis pedis. The Ex-
TENSOR BREVIS lies moft fuperficially upon the fole of
the foot, having its origin from the inner furface of the
aponeurofis. The massa carNEa lies deeper, having no
origin but from the tip of the heel-bone, and being
foon implanted into the tendon of the long flexor. The
LUMBRICALES again rife from the tendons of the long
flexor, beginning juft where the mafla carnea ends mn

it3
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it; and the LumBrIcALES are the flexores primi interno- Plate X. &
dii; the sHorT MUscLE, the flexor fecundi internodii
the LoNG FLEXOR, the flexor tertil internodii digitorum.

EXTENSORS OF THE TOES.

CXCIIL. The EXTENSOR LONGUS DIGITORUM PEDIS I§ 193
very difficult to diffe&, from its numerous adhefions.
It arifes properly from the head of the tibia, at its
outer and fore part, jult under the knee ; but it has
alfo firong adhefions to the inner furface of the fafcia,
to the tendinous partitions betwixt it and the tibialis
anticus before and betwixt it, and the peronzi behind,
and alfo fo the interoffeous ligament, and to the edge
of the fibula. Its {mall origin foon becomes thick,
and is divided even from the beginning very percepti-
bly into three diftinét portions.  Thefe foon form three
~ round tendons, which go obliquely inwards, pafs un-
der the annular ligament of the ancle, and run in a
ring of it, peculiar to them and the peronzus tertius.
They then traverfe the two bands of the annular li-
gament, upon the fore part of the foot, and now they
change their direction a little, and go from within out-
wards, and diverge towards their proper toes. There
arethree portionsof mufcle, and four toes to be moved ;
the firlt portion divides its tendon into two, at the
joint, {o that the firft portion ferves both the firft and
{fecond toe, the fecond the third toe, and the third
{erves the fourth toe. Here the tendon of the long
extenfor receives four other tendons; firft, of the inter-
oflzel externi; fecondly,of the interoffzei intern: ; third-
ly, of the long flexor ; fourthly, of the lumbricales;
and thefe form a very large fheath, quite furrounding
the toe.
Thefe
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Plste X. & Thefe do not only, like other extenfors, extend the

XI.

194.

toes, but alfo, by the divergence of the tendon, expand
them, or feparate them one from another. :

CXCIV. The reroNzvs TERTIUS {hould have been
defcribed as a flexor of the foot, along with the tibi--
alis ‘anticus ; but 15 fo naturally conneted with this,
that it will be more eafily underftood now. It is of-
ten named PERONZUS TERTIUS, fometimes NONUS VER-
saLi, or ninth mufcle of the foot. _ :

Its origin is from the fibula, chiefly from the middle
downwards, alfo from the interoffeous membrane, and
ftill from the tendinous partition which divides it from
the peronaus brevis. Itsoriginis almoft entirely flefhy,
and it lies behind, and under the extenfor communis,
fo that it feems in its belly to be a part of that mufcle.
Its tendon alfo pafles along with the tendon of the
extenfor communis, through the {ame ring of the an-
nular ligament, and there going obliquely towards the
outfide or edge of the foot over the fhorter extenfor,
it expands and covers the metatarfal bone of the little
toe, with an expanfion, and adheres to it as a flexor of
the foot ; and this, as well as the tibialis, and other
peronei, have an oblique infertion generally into- the
fide of the foot; or if into the fole, it is after run-
ning over the fide, as over a pulley, fo thatall of them
tend to prels down one edge, that of the ball of the
great toe, to the ground.

CXCV. The EXTENSOR DIGITORUM BREVIS is {0 corn-
nected with the extenfor longus, that it is natural to
defcribe them together. The extenfor brevisisa fmall

mafs of flefh, fomewhat refembling the mafla carnea

and lumbricales of the foot. It is placed juft where
the
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Pinte X. & fihula, a little below its head, grows tendinous as it
approaches the foot, then, pafling under the annulac

ligament, and the crofs ligament of the foot, it goes

onwards to the {fecond joint of the toe over the firft.

The fucceflion in which thefe mufcles lie under,
and behind each other, is this: Firft, The tibialis anti-
cus, the outermoft mufcle, arifes from the fore part of
the tibia, neareft the fore part of the leg, at the ridge
of the tibia: Secondly, The extenfor pollicis, lies im-
mediately behind, and under the tibialis anticus:
Thirdly, The extenfor digitorum communis, lies be-
hind that : And, fourthly, The peroneus tertius, lies
behind the common extenfor, like a part of that
mufcle.

Thefe extenfor tendons, are bound down by crofs
bands, refembling the annular ligaments of the writ.
The general falcia of the thigh is continued over the
knee, and down the leg : it is much ftrengthened at
the knee, where it adheres to each point of bone; it
defcends very thick and ftrong over the leg, binding
down and ftrengthening the tibialis anticus and ex-
tenfor mufcles. The fheath grows thinner towards
the ancle, but where it paflfes over the joint, it is fo
remarkably ftrengthened by its adhefions to the outer
and inner ancles, that it feems to form two diftiné
crofs bands, which, going from the point of the outer
ancle, acrofs the extenfor tendons, to the point of
the inner ancle, forms a ftrong crucial ligament, re-
fembling the annular ligament of the wrift ; fo that this,
which is called the cruciaL LicaMENT of the ancle or
foot, is plainly but a firengthening of the common
fheath, '

5 The
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connected with feeling, which is the province of the
nerves, that upon ftimulating any mulcle by touching
it with a cauftic, or irritating with a fharp point, or
driving the electric {park through it, or exciting with
the metallic conductors, as of filver and zink, * the
mufcle inftantly contracts; although the nerve of
that muicle be tied, although the nerve be cut fo as to
feparate the mulcle entirely from all conne@ion with
the {yflem, although the mulcle itfelf be {eparated
from the body, although the creature upon which the
experiment is performed, may have loft all fenfe of
feeling, and have been long apparently dead. Thusa
mufcle cut from the limb, trembles and palpitates for
long after ; the heart feparated from the body con-
tra¢ts when irritated ; the bowels, when torn from
the body, continue their periftaltic motion, {o as to roll
upon the table, ceafing to anfwer to ftimuli only when
they become {liff and cold ; and too often in the hu-
man body, the wis infita lofes the exciting power of
the nerves, and then palfy enfues; or, lofing all gover-
nance of the nerves, the vis infita, acting without this
regulating power, falls into partial and general convul-
fions. Even in vegetables, as in the {enfitive plant, this
contractile power lives. Thence comes the diflinélion
betwixt the irritability of mulfcles and the fenfibility
of neryes ; for the irritability of mufcles furvives the
animal, as when it 1s active after death ; furvives the
life of the past, or the feelings of the whole fyftem, as
in univerfal pally, where the vital motions continue en-
tire

* See a molt ingenious differtation by my pupil Mr. Fowler,

the firlt writer in this country, on this very interefling novelty,
where the operations of this new excitement are explained.
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The NERVES ﬁand as an mtermedmm betwixt all ex-
' tf:rnal objeéts and our gereral fenfe ; by the impref-
fions through thefe come pleal'ure. and pain, and all
the motives to action ; b}f the will, returned through
the nenres all vnluntary motions enfue. Thus are
the nerves as mternum,n, bEtWﬂCt the external im-
pmﬁian and the moving power. But nerves were ne-
ver knﬂwn to mov& under the mﬁueqce of ftimuli ; the
mnvmg power is another property of a diftin@ part of
our body, having its own arrangement of particles, and
its own pecuhar form, All motion then proceeds from
the joint operation of eithier power ; the nerves convey
the:lmpreﬂinns, while the mufclés éontain the power ;
and it is here, as in other natural effets, the external
caufe changes, while the inherent property, the fub-
36& of its operation, remains the fame. The nervous
power is the regulator of the fyftem ; it is the property
{uited to all the fupports of life, upon which they ac,
and by which they maintain their power over our bo-
dy; but it is fubje@ to continual changing : it rifes and
falls, is perfe@ or low ; but the energy of the mufcle,
which is to anfwer to this power, remaihs ever the fame,
while its organization remains: the nervous power is
exhiaufted and languid ; but the mufcular power is al-
ways perfect, always réady for the excitement of flimu-
Ii, or for the commands of the will.

There is (if we may be allowed any expreflion
fo loofe and indefinite) the will of the fyftem, and
the will of the mind ¢ it is the will of the {yftem, that,
through the medium of nerves of wide fympathy and .
confent, governs and leads in harmony all the confent-
ing functions of the body, and lowers and raifes their

3D powers,
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powers, according to the weaknefs or firength, or full-
nefs, or wants of the body; while the will of the
mind commands thofe voluntary motions, which it is
its choice to perform. So natural feems that notion
‘which has long prevailed, of an archeus, or prefiding
{pirit, which, like a latent inftinét, regulates and pre-
ferves the {yftem, prompts to what is right, and creates
an averfion to what is wrong, and raifes or allays the
altions of the vital organs, preferving the fyftem in
health, and ftriving againft difeafe. The voluntary
mufcles are put under the command of the will, while
the involuntary mufcles, by which the vital organs
move, are infulated and mechanical, and depend lefs
on our {piritual part : for life and exiftence depend lefs
on feeling, or that which is allied to our fpiritual part,
and more on the irritable or moving power; and it
was fit that this irritable power {hould be divided from
our feelings and our will, which are irregular and tran-
fitory, and apt rather to derange, than to preferve the
{yftem. ‘

How this divifion is accomplifhed, we do not know
m any furer way; but we fee that the heart, the lungs,
the ftomach, and the inteftines, have a proportion of
nerves, fo much lower than the mufcles of voluntary
motion, that their very exiftence has been denied.
Yet there are nerves proper to the vital parts: the
phrenic nerve goes to the diaphragm ; the par vagum
to the ftomach and bowels; the fymphathetic nerve
to the heart; they are fmaller, but they are appro-
priated and diftin@. Now this queflion occurs: IF
the irritable power be in thefe organs, if they be en-
dowed with the quality of fecling their own peculiar

flimuli,
3
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ffimuli, and anfwering to their impulfes, what need is
there for nerves? But they alfo have their nerves,
that they may not want fome living connection with
that fyftem to which they belong : that they may flou-
rifh in its health, and languifh in its difeafes; that
they may act according to the needs, and be fubjeét
to the will of the {y {le; that the grand movers of
the mechanical {yftem may be affeéted in their turns
by the {piritual part, and thus the digeftion, the cir-
culation, the venereal appetite, and every vital power,
are languid and deprefled, or lively and perfect, ac-
cording to the conditions of the whole: and how thefe
functions are moved by anger, or joy, or fear, needs
not be told. But the vital functions alfo lofe their
attion: “ The heart aéts weakly after fevers; the
appetite is languid after a debauch; the limbs are
weakened by labour; and the whole fyftem is ruin-
ed by excefs.” Thele organs have lefs dependence on
nerves, and {o {ufpicions arife, that the irritable power,
the very bafis of life, may alfo fail: but how fhould
it fail? 1f themotions of cur fyftem ceafe, it muft beei-
ther from the incapacity of themuicles, or from the lofs
of exciting power in the nerves. Thenerves areliable to
change,but themulcle retains its power tillits organiza-
tion be defiroyed. When theirritable power of a mufcle
ceafes, when the heart,forinftance, begins tofail, whence
can that lofs arife ? Its power is not mechanically ex-
haufted, elfe from what fource could it ever be re-
newed ? It is not from any injury to its nerves ; for the
heart, when cut out from the body, may be wearied
out with conftant ftimuli, till it ceafe to act; and it
will recover by reft, without communication with the

2 Dy : nerves :



390 OF THE MUSCULAR POWER.

nerves : but it is perhaps fuch a derangement as hap-
pens ina fpring, which, bemg long bent, lofes of its
elaftic power: the arrangamenl: of its particles fuﬂ'ers
by [tra,uung, they are cumpnfed by Teft” and if tht:
elaftic power be thus reftored in an inanimate fpnng,
much more fhould the contractile power IEED"."EI by
reft in the muﬁ:ular fibres nf a living fyftem.” ™

- The wvis INsITA cannot be wearied nor exhaufied ;
fo the heart is unwearied in its fun@ion, or if languid
or too ‘violent in its actions, that muﬂ be from the
Pm&er of ftimulus being lowered. nr mc:reafed not
from any ~change on the inherent pnwer "The volun-
tary muﬁﬂﬁs alfo are unw ﬁarlﬂd and fo, after great
fatigue, we are fenfible of cramps and irregular con-
tractions, fhowing that they are ftill active, but more
loofely governed by the nerves, and not fo fully un-
der ‘the’ command of the will. ~But the Nxrvous
sYSTEM is more {ubje@ to wearinefs and to decay :
The fenfes become tired ; the feelings of the fyftem
are exhaufted.” It is from this failing of the newnua
power, that violent exertions bring fatigue and pain : :
from this alfo that we need the refrethment of fleep ;
but during fleep, the heart, and all the involuntary
mufcles, unwearied in' their funétions, pruceed {’ull
m the fame regular and crderly courfe.

- This 1rr1tab1hty, or inherent power, not only keeps the
mulcles ready, each for its peculiar ftimulus, but pre-
" ferves a balance over the whole fyftem of the mufcles.
We know that mufcles maintain a conflant action, in-
dependent of the nerves.” The mufcles of one fide
balance the oppofite mufcles : and if the mufcles of
one ﬁde be rcla'-:ed by pali}r, tlm aftmn nf the oppo- -

' i!tt
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fite mulcles inftantly appears: or if a limb be lux-
ated, and its mufcles difplaced, they perfevere in a
violent and {pafmodic action, till they be reftored
each to its place. Have we not reafon to believe,
that if mufcles were abfolutely and entirely quiefl-
cent, they could not be fo inftantanecufly called in-
to action ; but that by this continual tenfion or tone,
they more readily follow the commands of the will:
th&f by this lefler tenfion, they are prepared for
greater action, and inclined to harmonize ; for if all
the mufcles were quiefcent, and one fuddenly moved
by the will, its antagonift would rife into undue ac-
tion, and the co-operating or aflifting mufcles would
be unprepared. Whereas, by this continual tenfion
of all the muicles, one fet is oppofed to another, is
confenting with it, and is ready to co-operate with it,
or to oppofe it in the due degree: the mind has
but to incline the power towards one fet, and imme-
diate and orderly motions enfue.

The NERVOUS INFLUENCE, again, isas a mere ftimulus
to the voluntary mulfcles, as blood is to the heart, or
the feetus, or any foreign body, to the womb. It lofes
itsinﬁuenceuverthefyﬁ'emfaﬂerthanthe ordinary pow-
~ ers of life do ; and the irritable ftate of the mufcles con-
tinues long after the voluntary motion, or the power of
excitement from the nerves is gone : for when we die
flowly, this inherent power is exhaufted in the ftrug-
gles for life. If, while in perfect health, we are killed
by a fudden blow, the irritable power of the mufcles
{urvives the nervous fyftem many hours or days, and
the fleth trembles, and the abforbents continue to
. gbfurb and often, as after fufﬁ:-catmn, we can, by
operating
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operating upon this poor remains of life, reftore the
circulation, reanimate the nervous {yltem, and recover
that life, which feemed to have entirely left the body ;
and thus, the nervous influence, which {eemed to ani-
mate the {yftem, and to be the prime mover and
fource of life, owes its reftoration to that, which was
-thought to be but a fecondary power. It is this re-
mains of contractile power, which fixes the dead body
in whatever pofture it is placed : It is this remains of

irritability, which preferves frefhnefs in the animal
which {eemed dead, but which is really dying ftill :
For the moment this lingering portion of life is gone,
the body diffolves, and falls down ; and {o we judge of
fre(hnefs, by the rigidity of the flefh, and forefee ap-
pmachiﬁg putrefaction, by its becoming foft. There
is no putrefaction in creatures {uddenly killed, as in
the accidents which happen to man, or in killing ani-

mals by a fudden blow; in thefe the body continues
frefh and {ufceptible of ftimuli long after death : but
if this inherent power, this irritable nature of the fibre,
be exhaufted betore death, or in the moment of death,
then does the body fall quickly into the condition of
dead matter, running through thofe changes, which

are the only true marks of death. The fith, which |,
is allowed to firuggle till it be dead; the ox, over-
driven befqre it be b::'«::-ldghi:H to the flaughter; the
animal killed by lightning, which fuddenly explodes
(if we may be allowed the expreflion) all-the powers
of life ;- in thefe the contractile power is effectnal-
ly exhaufted ; no mark of irritability remains; pu-
trefaciion comes quickly on: and {o in thofe who
die of the plague, of poifon, of fevers, or of any fud-
den
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den and violent difeafe, which at once extinguifhes
life in the vulgar fenfe, and robs.the {yftem of that
remnant of life, which the phyfiologift could produce
to view ; in all thefe cafes, the body becomes putrid
in a few hours. If a body becomes putrid fo early
in warm climates, it is not merely becaufe putrefac-
tion is favoured by heat; but it is becaufe heat exhaufts
the vital power, and often a part of the body has loft
its organized power, and is almoft putrid before
the whole be dead. We find, that we are wrong
in this, that when a body has loft all feeling and mo-
tion, we pronounce it dead; the nerves indeed have
ceafed to do their office ; all feeling and confciouf- _
nefls is gone ; but the mere animal power furvives the
nerves, and through it the whole fyftem may be re-
called into perfect life.

The powers and privileges of the nervous fyftem,
muft not be ranked too high, nor valued too low : the
perfect animal feels and moves by the nervous power ;
but furely its mufcles are actuated by a law of their
own nature : The heart of the chick begins to move,
before we dare prefume, that there is any organ for
diftributing this nervous power. The punétum fali-

¢r18 &=, is the heart of the chick ; it is feen beating while
the body of the chick is but a rude, unformed, and
gelatinous mafs ; daily this active centre encreafes in
ftrength and power ; and it has a delicate feeling of
ftimuli, and it quickly readls, fo as “ to fly out into an-

gry and perturbed motions,” by the application of a
ftimulus. It is excited by encreafed heat, and lan-
guithes when cold, till at laft it dies ; then it ceafes to

a@, but ftill heat refloresit to life : And is not the
proof
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proof fironger in the grown animal, when we cut out
the heart, which anfwers to ftimuli for fome time ; at
laft, feems to have its power exhaufted ; it lies dead for
fome time, till it again recovers its power? If this power
proceeded from the nerves, how could it be renewed E,
but if it refide in the mulfcle only, it may have been
wearied, and may revive ; its organization may have
been deranged, and may be reftored by reft from
flimuli ; and its parts may be compofed again, refum-
ing their relative fituation, and their adtive arrange-
ment and form ; or thoughit may be infenfible to a fti-
mulus long applied, it may be ftill alive, even to a lower
ftimulus of another kind; or it may awake again to
the feeling of that ﬂlmulus, which, by being too long
applied, had loft its power.

Senfibility depends upon the nerves ; X " motion on
the mufcles : both are equally admirable and inferuti-
ble ; the one ¢onducing to all the enjoyments, and all
the fufferings of life, and to the intelle¢tual faculties of
man ; the other being the chief fupport of animal life;
and the fource of all the bodily powers.

As for the MECHANICAL POWERS, by which the ¢on-
tractions of the mufcular fibre is forwarded or retard-
ed, they are not what they have been beliéved ; for
we find few circumftances in the origin, infertion, or
forms of mufcles, to favour their power, but many by
which their power is abridged. There are certain
points, where the length of lever gives an encreafe of
power. The maftoid procefs, and the occiput, are as
levers for the head ; the fpines of the vertebre, for
the back ; the olecranon, for the arm ; and the pifi-
form bone, for the hand. The pelvis, and-the jutting

trochanters
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trochanters, are as levers for the thigh ; the patella, is
a lever for the leg; the heel bone, is a lever for the
whole foot ; and the arch of the foot, is as a lever for
the toes. Thefe are not the whole, but they are
perhaps the chief levers in the human body. In all
the other implantations, the mufcle is fixed, not be-
hind the Joint, but betwixt the joint and the weight
that is to be moved. There is a greater lofs of power,
when inferted near to the joint; there is lefs lofs of
power, when the tendon is inferted far from the joint ;
and though we call fuch infertion a longer or fhorter
lever, there is always fome lofs of power, and the true
levers in the body are very few; far from providing
mechanical forms to encreafe the power, nature has
provided fuch a quantity of contraétile power, as to
compenfate for any lofs of effet : So, in place of in-
creafing the effect of mufcles-by levers, pulleys, and
hinges, there is in almoft every muicle a great abate-
ment of its force, by the form of the bones which
it is deftined to move ; for mufcles lofe of their ef-
fedt, by their being implanted, not behind the joint,
but betwixt the joint and the body to be moved;
by the infertion of almoft all mufcles being very ob-
lique, with refpect to the motions which they are to
perform, fo that half their force is loft, upon the
immoveable end of the bone. Much force is loft, by
a mufcle pafling over many joints: one fet of fibres in
a mufcle hinders the aclion of adjoining fibres, and
every degree of contraction takes from that mulcle
an equal proportion of its power. Thus, every where
in the human body, is power facrificed to the form
and fitnefs of the part; that the joints may be {mal-

3 E ler
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ler than the limbs ; that the limbs may be proportion-
ed to the body: and beauty and conveniency is
gained by the facrifice of that power, which is not
needed in the {yftem, fince the wifdom and goodnefs
of the Creator has appointed a degree of force in the
mufcles, more than proportioned to all this lofs ef the
mechanical power. Thofe who will admire the ways
of Providence, fhould know how to admire ! Nature
is not feeking to compenfate for want of power, by
the advantages of pulleys, 'and’ levers, and mechani-
cal helps; nor i1s it in the forms of the parts, that
the Infinite Wifdom is to be found: for among other
gifts, fuch a portion of this fpirit is given to man,
that he has ufed the pulleys, and levers, accelerations of
motion, and all the mechanical powers that refult
from it ; hg has invented valves of infinite variety,
each perfett and true, to its particular office ; he has
anticipated all that he has found, in the mechaniim
of the human body; but the living power which
compenfates for the want of levers, which allows every
where power to be facrificed to the beauty of form,
which has ftrength in convulfive and violent actions,
to break the very bones; this is the aé of Infinite
Wifdom, on which our admiration fhould chiefly
dwell. | | '
It is but the very elements, of fo deep a.fubjeé,
that can be delivered here. I muft proceed to explain
thofe provifions for eafy motion, which may be con-
fidered, as belonging to the muifcles and bones, and
as preparing us for a knowledge of the joints. |

CHAE.
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figned ; fome are vafcular and foft, others bony and
hard ; fome fenfible, and very prone to inflammationt
and difeafe, others callous and infenfible, having little
action in their natural ftate, and little pronenefs to dif-
eafe. The greater part of the human body is merely
inanimate matter, united into a moving and perfect
whole, by the {yftem of the nerves which abound in
each creature, according to its wants, and are diftri-
buted in each {yftem according tothe ufes and funétions
of every part. In fome places there is fuch a conflux
of nerves, as form the moft delicate and perfect fenfe,
endowing that part with the fulleft life ; while others
are left without nerves, almoft inanimate and dead, left
feeling, where it ought not to be, fhould derange the
whole {yftem.

The living parts of the {yftem are the niufcles and
nerves ; the mufcles to move the body, and perform
its offices, each mufcle anf{wering to its particular fti-
muli, and moft of them obeying the commands of the
will ; the nerves to feel, to {ufler, and to enjoy, to i-
fue the cominands of the will, and to move the muf-
cles to action: but ftill the mufcles have their own pe-
culiar kind of life, {uperior to the nerves, and inde-
pendent of them, always acting, always capable of
greater ation, always ready to receive the impulfe of
the nerves. Itis a power which furvives that of the
nerves,acting even when fevered from the general {yftem;
and acting often on the living body, without the impulfe
of the nerves, and fometimes in oppofition to the will.
The dead matter of the {yftem joins thefe living parts,
and performs for them every {ubfervient office, forms

coverings for the brain, coats for the nerves, fheaths for
the
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the mulcles, and tendons, ligaments, and burfie, and all
the apparatusfor the joints; unites them into one whole
by a continued tiflue of cellular fubftance, which,
from part to part through all its various forms, has no
interruption, and fuffers no change, but ftill preferves
its own inanimate nature, while it joins the living parts
to each other. The tendens, ligaments, periofteum,
and burfe, are all compofed of this cellular fubftance,
which, by its elafticity, binds and conneéts the parts,
and, byits dead and infenfible nature, is lels expofed to
‘difeafe, and is a fitter medium of connecion for the
living {yftem.

OF THE FORMS OF THE CELLULAR SUBSTANCE.

Unper various modifications and fhapes, this dead
matter performs moft important offices among the liv-
ing parts :—1. It forms ctiLLs over all the body, which
allow the parts to glide and move eafily, which con-
tain the fluid that makes all the motion of parts more
ealy and free, which ftore up fat to fill the interftices,
to fupport the parts in their altion, to give a plump-
nefs to all the body, and to be reabforbed for the needs
and ufes of the {fyftem. This cellular fubftance is pe-
culiarly ufeful to the mufcles, dives in among them,
keeps their fibres at fuch due diftance, that each
may have its ation, fupports and lubricates them ;
fo that perhaps the difference of {irength, in health
and difeafe, depends, at leaft, in fome degree, upon
this fupport. The thinner halitus makes the play of
the fibres eafy and free ; and the fat not only {up-

ports the fibres in their action, but lubricates them
6 fo,
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fb, that a want of it is painful, while a fuperabundance
of it incumbers the body. And Haller {feems to have
believed, that a difeafed increafe of it might not only
opprefs, but almoft annihilate the mufeular fibre.

2. But it 1s ftill further eflential to a mufcle, that
while it moves, it {hould neither be hurt itfelf, nor harm
the furrounding parts. Therefore, where one mufcle
moves over another mulcle, foft flefh upon foft flefh like
itfelf, there can be no hurtful fri¢tion, and the cellular
fubftance is loofe and natural, preferving its common
form. But where tendons rub upon tendons, or bones
upon bones, or where tendons rub upon muifcles, or
upon each other, fome defence is needed, and the cel-
lular fubftance aflumes a new form: The cells are run
together into ene large cell, with thicker coats, and a
more copious exudation, fo that, being more liberally
bedewed with a gelatinous mucus, it prevents the bad
effects of friction, and is called a Bursa mucosa, or Mu-
cous bag. Thefe mucous bags are placed under rub-
bing tendons, and chiefly about the greater joints ;
fome are large, and others {fmall ; their glairy liquor is
the fame with that which bedews the cellular fub-
{tance, or the cavities of the joints ; and the provifion
of nature is fo perfect, that the occafions which re-
quire burfe {feem to form them by friction, out of the
common cellular fubftance.

3. It is often ufeful that an individual mufcle fhould
be enclofed in a tendinous fheath, to give it ftrength
and firmnefs, and to preferve it in its fhape. All
mufcles, or almoft all mufcles, form for themfelves in-
dividual fheaths, fuch as are feen enclofing the fupra-
{pinatus and infra-{pinatus of the fcapula, the biceps

: humeri,
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humeri, and moft of the mufcles of the leg and thigh
but it is efpecially neceffary that the whole mufcles of
the limb fhould be enclofed in fome ftronger mem-
brane than the common fkin, both to give ferm to the
limb, and firength to its mufcles, and to keep the indi-
vidual mulcles in their proper places, which otherwife
might be luxated and difplaced. And fo the trunk of
the body, the arm, the thigh, the leg, are bound each
with a ftrong, fmooth, and gliftening fheath, formed
out of the cellular {ubflance, condenfed and thickened
by continual preflure. And this alfo is thicker and
ftronger, according to the need that there may be for
fuch a help ; for it is weaker over the flat' mufcles of
the back, or of the abdomen, fironger on the arm,
fironger ftill over the firong mufcles of the thigh. It
15 hardly to be diftinguifhed in the child ; grows thick-
er and ftronger as we advance in years and in ftrength,
and in the arms of workmen it grows particularly thick
and ﬂ;mzig, encreafing in the back, fhoulder, or limbs,
according to the particular kind of labour. Thefe are
the membranes which, by enclofing the mulcles like
fheaths, are called the vacina, or Fascia of the arm,
the leg, the thigh, &ec.

- 4. TEexNDoNs or ropes were needed, for the mufcles
could not be implanted thick and flefhy into each
bone, without a deformity of the limbs, and efpecial-
ly of the joints, which would have been not unthapely
only, but which muft have abridged them of their mo-
tions and ufes. Where a mufcle is not implanted di-
rectly into a bone, tendons are feldom required ; and
{o there are no tendons in the heart, the tongue, the
cefophagus, the ftomach, inteftines, or bladder. But
S where
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where tendons pafs over bones, or traverfe the joints,
their force is concentrated into narrower bounds ; and
long tendons are fizxed to the ends of the muicles, to
pull the bones: Thefe tendons, were once believed
to be but the collected fibres of mulfcles, gathered in-
to a more condenfed form; by which condenfation,
their properties of feeling and motion were loft, while
they became hard, white, and gliftening ; and it was
believed, that parts which were flefhy in the child, be-
came tendinous in the adult, But we know by the
microfcope, that the tendon is not truely continued
from the flefh ; that the fibres of the tendon, and of
the flefh, are not in the fame line, the fibres of all
penniform mufcles runping into their tendon, in 3
direGtion more or lefs oblique ; and good anato-
mifts have been able to feparate the tendon from the
fleth, without any violence, and with the blunteft
knives. Mufcles are wrritable, and have nerves ; ten-
dons are quite dead, have no vifible nerves, have nei-
ther feeling nor motion, nor any endowment by which
we fhould believe them to be allied to the living parts
of the fyftem ; and many tendons, as the expanfion
of the palmaris, may be unravelled into mere cellular
{ubftance.

5. The periosTEUM is merely a condenfation of the
common cellular {ubftance, formed in {ucceflive layers:
and the tendons are of the {fubftance of the periofteum ;
they mix with the periofteum, and are mmplanted in-
toit. In difleting a child, we tear up the periof-
teum along with tendons, and without hurting the
bones ; but in procefs of time, the periofteum, and
confequently the tendons, are infeparably fixed to the

bones,
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bones. The periofteum tendons, fafcie, and burfe
mucofze, are all of one {fubftance, and of one common
nature ; they are various modifications of that dead
matter, which having but little vafcularity, and no
feeling, and hardly any difpofition to difeafe, is the
fitteft for its office, and bears the rougheft ufage in
our experiments, and the moft violent fhocks in the
motions of the body, without any figns of feeling, and
without falling into difeafe.

6. Thefe tendons muft be bound firmly down, for if
they were to rife from the bones, during the actions
of the mufcles to which they belong, the effet of
contraction would be loft, and they would diforder
_the joint, flarting out in a fireight line from bone
to bone, like a bow-ftring over the arch of a bow.
The fame inanimate fubftance {till performs this office
alfo ; for the tendons of one mufcle often {plit to form
a fheath or ring for the next, or their tendons after ta-
king hold of the bone, {pread their expanfion out over
all the bone, fo as to form an entire fheath for the
finger and toe ; or there is a wide groove in the bone
which receives the tendons, and it is lined with a car-
tilage, and with a lubricated membrane ; the mem-
brane comes off from the lips of the groove, or from
corners or edges of the bone, pafles over the tendons,
{o as to form a bridge, or often it forms a longer fheath,
as in the fingers, or where the peronai muicles pafs
behind the ancle, and thusthe vacINA orsHEATHS of the
TENDONS are connected with the tendons, periofteum,
and other modifications of the common cellular mem-
brane. .

7. The periofteum which has run along one bone,
leaves it at the head, and forming a bag for the joint,

: 3 F goes
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goes onwar ds to the next bone. Thus, the ptuuﬁﬂurﬂi
of all the bones is one cuntmued nmmbrane, pafling
from point to pmnt, each bone is tied to the next
by its own permﬂ-:u]n and this membmne betwmt
the end of one bone, and the bﬁgmmng of the next,
is fo thickened into a ﬁmng and hard bag, as to form
the ﬂapfule of the j Julnt : and the permﬁeum is aﬂiﬁed
in perfﬂrmmg this office, b}r the tendnm f:l,fc:m, burfae;
and all that confufion of cellu]dr fuhﬂance which
furrounds the joint. The carsuLe nf the joINT is then
a firm and thick bag, which, Ilke a ligament, binds
the bones together, keeps their heads and procefles
in theu' nght plac:‘:s, contains that glairy liquor,
with whx-::h the heads of mt}vlng bones are bedewed,
and pre*:rents the adjacent parts Fa]lm g inwards, or be-
ing catched betwixt the bones, in the bendmgs of the
joints. The caplule of every Jmnt proceeds from the
pﬂrmﬂs}:um and is ﬁrengthened by the tendons; it
is formed like thefe parts, out of the cellular mem-
brane ; 3 and when a bone 18 bmken, or its periofteeum
deﬁm}red by any acmdent or dlfeafe whﬁn a tendon
fnaps acmfs, when a joint is lu};atr&d and the cap-
fulf: torn, the !Il_]l.ll‘j?’ 15 foon repalred by a thicken-
ing of the cellular fubﬁsmce round the breach; and
wherever aﬁbﬂne bemg 1uxated 1s 1eit unreduced a
new fOCkEt new permﬂaaum new hgaments, and new
burf:ae, are formed out of the common cellular fub-
i’tance 3 ‘and thuugh the tendﬂns may have been torn
AWGY irnm the head of the: bune, they are fixed agaln
taking a new hold upon the bone, - |

8. There are other LIGAMENTS of a JoINT which pre-
vent 1!:3 luxatmn, guardmg it at its ﬁdes or round all

mi
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its circle, according to its degree of motion ; and thofe
ligaments are of the fame nature with the firt, or
burfal ligaments arife like them, from the perioftzum
chiefly, or indeed are truely but a thickning of the
burfal ligdment at certain points.
~ The unniverfal connection of thefe parts is now
fufficiently explained, fince we have followed the fe-
veral forms of cellular fubftance : 1ft; Clothing the
bones with a thick membrane, which, though infen-
fible, and almoft inanimate in its own nature, con-
veys blood veflels; the means of life, to the bones, and
is named periofteum : 2dly, The fame periofteeum,
thickened and ftrengthened by the adhefion of fur-
rounding parts, fo as to form the capfules for the
joints : 3dly, The tendon allo continued from the peri-
oftetin, and not growing from the muicle, but merely
joined toit: 4thly, We fee that fmaller tendon, expand-
ed into a thinner tendinous fheet, as in the brawn of the
leg where the ham-ftrings (whofe expanfion ftrength-
" ens the knee-joint), go down over the muicles of the
leg: sthly, We fee the perpendicular partitions of
this fafcia going down among the mulcles, and dividing
them from each other; and the cellular fubftance which
* les under the fafoia, and immediately {urrounds the
mufcle, cannot be diftinguifhed from the inner furface
of the fafcia itfelf: 6thly, And as for the burle, we
fee that they are formed wherever a tendon rubs over
a bone. The upper furface of the burfa, is formed
by the tendon which rubs over the bone ; the lower
furface of the fame burfa, is formed by the periofteum
of the bone which it defends; the fides are formed
by the common cellular fubitance, Its cayity appears
3 Fij to



;:11'3* OF THE TENDONS,

to be merely an enlarged cell ; and the burfee mu-
cofe, and capfular ligaments, are plainly of one and
the fame nature ; their liquors are the fame, they of-
ten open into one another naturally, or if not natural-
ly, at leaft it 1s no difeafe, fince no bad effedls en-
fue.

I muft now explain more fully the conftitution and
nature of all the lefs feeling parts: For what I have
faid might be thought to imply abfolute infenfibility
and total exemption from difeafe or pain; whereas,
the fenfibility of tendons, ligaments, burfz, and joints,
ftands on the fame footing with the feeling of bones:
They are infenfible in health ; not eafily injured ; en-
tering flowly into difeafe ; but their difeafes are equal-
ly dreadful from their duration and from their pain :
for by inflammation, their organization is deranged,
their healthy confiftence deftroyed, and their fenfibility
excited in a dreadful degree.

The tendons of animals have been cut or pierced
with embowelling needles; they have been pinched
with nippers, and torn and cauterifed ; they have been
burnt with a lighted ftick, while the creatures neither
ftruggled nor fhrunk from the irritation, nor ever
gave the {malleft fign of pain. Oil of vitriol has
been poured upon each of the parts belonging to a
joint, and a piece of cauftic has been dropped into its
cavity, but ftill no pain enfued ; nay, fome have been
fo bold, may I not fay fo vicious, as to repeat thefe
experiments upon the human body, pinching, prick-
- ing, and burning the tendons of the leg, and piercing
them with knives, in a poor man, whofe condition
did not exempt him from this hard treatment ; who

was
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was ignorant of this injuftice that was done to him,
while his cure was protracted, and he was made a
fpectacle for a whole city. Without fuch cruel and
inhuman practices, we do not want opportunities of
knowing, that, in the human body allo, the tendons
and burfe have no acute feeling. When we cut open
a fafcia or tendinous membrane, there is little pain :
when (as in amputation) we cut the ragged tendons
even and neat, there is no pain : when we {nip with our
{ciffars the ragged tendons of a bruifed finger to cut
it off, the patient does not feel : when we fee tendons
of fuppurating fingers lying flat in their fheaths, we
draw them out with our forceps, or touch them with
probes, without exciting pain. In the old pradtice of
fewing tendons, there was {ome danger, but no imme-
diate pain: when we cut down into the cavity of a
joint, ftill the pain is but flight. 1In a luxation, there
is comparatively little pain. There is no pain when
the ligament of the patella is broken away from the
tibia, mor when the great Achillis tendon is torn.
There 1s but little pain in the moments of thofe ac-
cidents which appear flight in the time, but which
turn out to be the moft dreadful {prains. Yet, after
rupture of the patella, the knee inflames and {wells :
after rupture of the Achillis tendon, there is {welling
and inflammation, with fuch adhefion of the parts as
makes the patient lame : after the flighteft {prain, fuch
inflammation fometimes comes on as deftroys the
joint. There is but little pain when we firt make
an opening into any joint; yet it often brings on
- fuch pain and fever, that the patient dies. In fhort,
every thing confpires to prove, that though in wounds

of
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of the lefs feeling parts, there is indeed future danger,
there is no immediate pain.  Still there are many acci-
dents which prove to us, that even in health, the jnints’
are not entirely exempted from pain: a {mart ftroke
on the knuckles, or a blow on the elbow, ora fall up-
on the knee, are not perhaps the pureft mitances of
feeling in joints; for fuch blow may have hurt fome
external nerve ; but when a {mall moveable cartilage
forms within the joint of the knee, though it be fmall
and very {fmooth, and lodged fairly within the cavity
of the joint, it often gets betwixt the bones, caufing
inftant lamenels; the moment it caules this lame-
ttefs, if brings dreadful pains: the pain, the lamenefs;
and all the feeling of inconveniency fubfide the in-
ftant that this cartilagée is moved away from' betwixt
the bones ; and the joint continues eafly till this mov-
ing cartilage chances again to fall in betwixt the heads’
of the bones. Even the pain from a blow upon the
knee, for example, is plainly within the joint, and is
caufed by the force with which the patella is firuck
down againft the ends ef the bones, what indeed is a
fprain,buta general violence and twifling of all the parts
which compofe the joint ? Thefe parts are of one com-
mon nature,and may be arranged and enumerated thus:
A joint is compofed, of the heads of the bones [welling
out into a broader articulating furface, and of a thin
plate of cartilage, which covers and defends the head of
each bone ; fometimes of fmall and moveable cartilages
which roll upon the bones, and follow all the motions
of the joint, and, like friction wheels in machines of
human invention, abate th¢ bad effe@s of motion.
There are mucous glands, or rather mucous bags,

which convey a lubricating fluid : and there is a bur-
fal
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fal igament which forms the purfe of the joint, binds
the bones together, contains the {ynovia, and prevents
the {furrounding parts from being catched in the joint :
There are lefler ligaments on the outfide of this, go-
ing along the fides of the joint, and pafling from
point to point : There are great tendons moving over
the joint, and burfe, or mucous bags, which accom-
pany thefe tendons, and prevent the violence which
their continual rubbing might do to the bones. All
thefe parts are of one conftitution and nature; we
cannot fay that they are infenfible, for their feeling
is only deferred ; it is flow, but not the lefs fevere.
The eye feels the inftant that a mote falls upon it ;
but the fkin does not feel a blifter till it has been fome
hours applied ; the ligaments and joints feel ftill lefs
in the inftant that any injury is done : but as the in-
flammation of the blifter excites the feeling, and de-
ftroys the fabric of the fkin, producing pain and de-
rangement of its parts, the inflammation of joints, and
of all the parts belonging to them, breaks up the orga-.
nization of the part, evolves the feeling, and then in,
them alfo comes difeafe and violent pain. They are flow
in entering into action, but, once excited, they continue
to act with a perfeverence quite unknown in any o-
ther part of the fyftem. Their mode of action, what-
ever it may be at the time, is not eafily changed : if
at reft, they are not eafily moved to aflion, and their
exceflive aftion once begun, is not eafily allayed.
The difeales are infinite to which thefe parts are fub-
ject. They are fubject to dropfical effufions; they
are {fubjeét to gelatinous concretions ; they are fubject
i;e:_,i flight nflammation, to {fuppuration, to erofions of
g ' their
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their cartilages, and to exfoliation of their bones,
correfponding with the dropfies, fuppurations, and
mortifications of the fofter and more feeling parts.
Rheumatifm is an inflammation round the joints, with
a flighter effufion, which is foon abforbed : Chronic
rheumatifm is a tedious and flow inflammation, with
gelatinous effufions round the tendons, and permanent
fwelling and lamenefs of the joints. Gout, in a joint,
is a high inflammation, with a fecretion of earthy
matter into its cavity. The inflammation of tendons
1s {prain : effufion of gelatinous matter round them is
ganglion : fuppurations in the tendinous fheaths is
whitloe : the inflammation of burfe 1s falfe white
{welling, not eafily diftinguifhed from the true: the
difeafe of the joint itfelf is either a dropfy, where the
joint, though emptied by the lancet, is filled up again
in a few hours, fhowing how continual, and how pro-
fufe, both the exhalation and abforption of joints ‘na-
turally is; or it is white fwelling, which, next to
confumption, is the moft dreadful of all ferophulous
difeafes, which begins by inflammation in the joint
itfelf, is marked by ftiffnefs, weaknefs, lofs of motion,
and pain; which goes on through all the ftages of
high inflammation, dreadful pain, deftruétion of car-
tilages, enlargement of bones, feetid fuppurations and
{pontaneous openings of the joints; which fome-
times ftops by an effufion of callus and concretion of
~ the bones, forming a fiff joint, but which oftener
ends in hedic fever, diarrhcea, morning {weats, and
extreme weaknels ; {o that the fatient dies, exhaufted
with fever and pain.

5 BOOK
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ced upon the oblique furfaces of the atlas, that it
cannot turn in circles ; but at that joint all the ned-
ding motions are performed. The atlas refts {o up-
on the dentatus, that there all the turning motions
are performed. The neck and loins have their ver-
tebra fo Joofely framed, with fuch perpendicular pro-
cefles and eafy joints, that there all the bending mo-
tions are performed, while the back is fixed, or al-
moft fixed, by its connection with the ribs, and by
the obliquity and length of its fpines; and though,
upon the whole, the fpine turns many degrees, yet
it is with a limited and elaftic motion where the
whole turning is great, but the movement of each
individual bone is fimall.

To (ecure thefe motions, we find, 1. The occipital
condyles received into hollows of the atlas, where
the oblique pofiticn of the condyles fecures the joint,
the occipital condyles looking outwards, the articu-
lating furfaces of the atlas looking towards each o-
ther, the occiput fet down betwixt them, f{o as to be
fecured towards either fide, and the obliquity of the
joint being fuch withal as to prevent the head from
turning round. Thefe joints of the occiput with the
atlas, are, like the greater joints of the body, fecured
with regular caplules, or bag-like higaments,. for eacl
condyle, each rifing from a reugh furface on the ver-
tebra, and being fixed into a roughnefs at therootof the
condyle. 2. We find a flat membraneous ligament,
which extends from the ring of the atlas to the ring
of the cccipital hole, clofing the interftice betwixt
the occiput and the atlas: Itis confounded at the
fides with the capfules of the articulating proeefles ;-

is
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All the other vertebrae have another kind of
articulation ; to which the occiput, atlas, and den-
tatus are the only exceptions, for their motions
are particular, and quite different from the reft.
The atlas and dentatus bend, turn, and roll by
conneftions refembling the common joints of the
body ; but the other vertebrz are united, each by its
INTERVERTEBRAL SUBSTANGE, to the bones above and
below ; they are allo united by their articulating pro-
cefles to each other : each articulating procefs is held
to another by a diftint capfule ; each intervertebral
fubftance 1s fecured, bound down, and firengthened
by ftrong ligaments ; for the intervertebral fubftance,
which of itfelf adheres very firongly to the periofteum,
and to the rough focket-like furface upon the body of
each vertebra, is further {ecured by a fort of crofs
ligament, which go from the rim or edge of one ver-
tebra to the edge of the next, over the intervertebral
fubftance ; and fo, by adhering to the intervertebral
{ubfiance, they ftrengthen it. Thefe ligaments crofs
each other over the interflice betwixt each vertebra,
and are very ftrong. They are very regular, beauti-
ful, and fhining, and are named INTERVERTEBRAL LI-
GAMENTS.

The {pine is further fecured by a general ligamen-
tous or tendinous expanfion, which goes over the fore
parts of all the vertebra, from top to bottom of the
{pine. It begins at the fore part of the atlas ;. it al-
moft paffes the body of the dentatus, or is but very

flightly

procefs iz not what 1t bas been fuppofed, a fair round ligament
of fome flrength; there is nothing more than a few flraggling
fibres of ligament going from the point to the ecciput, though
Eufiackius has drawn it round and flrong,
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flightly attached to it. It is at firflt pointed, fmall, and
round ; it begins to expand upon the third vertebra
of the neck, {o as to cover almott all its body. It goes
down aleng the bones, chiefly on their fore parts, and
15 but little obferved on theirfides. It is weaker in the
neck, where there is much motion; ftronger in the back,
where there is none ; weaker again in the loins, where
the vertebrae move; but flill on the bodies of all the
vertebra it is feen white, fhining, and tendinous. We
can diftinguifh all along the {pine interruptionsand
fafciculi, or firmer bundles going from piece to piece
of the fpine ; which fafciculi are indeed very feldom
continued without interruption, further than the length
of two or three vertebrz ; yet the whole is fo much
continued, that it is confidered as one uninterrupted
fheath, and is called the EXTERNAL or ANTERIOR VAGI-
. NA, or LIcaMENT of the spINE *,

But ftill the canal of the {pine were left open and
undefended, rough and dangerous to the {pinal mar-
‘row, if internal ligaments were not added to thefe.
The rings of the vertebrz are held at a confiderable
diftance from each other, by the thicknefs of the inter-
vertebral fubftance, and by the correfponding length
of the oblique procefles; but this fpace is filled up by
a ftrong flat ligament, which goes from the edge of one
ring to the edge of another, and fo extending from the
articulating procefles, backwards to the {pinous pro-

cefles, they fill up all the interflice, complete the ca-
nal

* The LIGAMENTUM COMMUNE ANTERIUS, FASCIA LONGITUDINALIS AN-
TERIOR, FASCIA LIGAMENTOSA, &c. It is from this ligament in the loins
that the crura diaphragmatis arife, with tendons flat and gliftening
like the ligament itfelf, and hardly to be diftinguilhed from it.

-
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nal of the {pinal marrow, and bind the bones together
with great [trength *: Thefe are affifted in their of-
fice of holding the vertebrz together, by a continua-
tion of the fame ligament, or of a ligamentous mem-
brane conneéted with it, which runsall the way on-
wards to the ends of the {pinous procelles, where they
are ftrengthened by accidental fafciculit; and in the
middle vertebra of the back, but not of thofe of the
loins or neck, fimilar ligaments are found alio betwixt

* the tranfverfe procefles {. |
Next, there is another internal ligament, which is
not interrupted from bone to bone, but runs along all
the length of the {pine, within the medullary canal,
and it correfponds fo with the external vagina, or an-
terior ligament of the {pine, that it is called the posTE-
RIOR OF INTERNAL ligament §. It begins at the ocei-
put, lies flat upon the back part of the bodies of the
vertebra; at the interflice of every vertebrea, it {preads
ont broad upon the intervertebral {fubftance, doing the
fame office within, that the intervertebral ligaments
do without. It is broader above ; it grows gradually
narrower towards the loins. Although it is called a
vagina

® They are named the LIGAMENTA SUBFLAVA CRURUM PROCESSUUM
SFINOSORUM.

+ Thefe are named the mEMBRANAE INTERSPINALES, and LIGAMENTA
APICES SPINARUM cOMITANTES. The ligaments which tie the points
of the fpines, running from point to point, make a long ligament,
which firetches down all the fpine.

¥ Called LicameNTA PROCESSUUM TRANSVERSORUM, and found unljr
from the fifth to the tenth vertebra of the back.

§ Fascia ricamentosa POSTICA, FASCIA LONGITUDINALIS POSTICA,
LIGAMENTUM COMMUNE POSTERIUS,
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vagina, or fheath, it does by no means furround nor en-
clofe the fpinal marrow, but is entirely confined to the
covering of the bodies of the vertebra, never going be-
yond the fetting off of the articulating furfaces, or the
place where the nerves go out. It adheres firmly to
the bones, and does not belong at all to the {pinal mar-
row. It fhould rather be called a ligament for the
bones, than a fheath for the medulla. The anterior
ligament prevents firaining of the fpine backwards :
this one prevents the bending of the {pine too much
forwards, and they enclofe betwixt them the bodies of

the vertebrz, and their intervertebral fubftances.
There is yet a third internal ligament, which belongs
entirely to the neck; it is called AParRATUS LiGAMEN-
TOSUS COLLI ; it begins from the edge of the occipital
bone, delcends in the canal of the vertebra, is
thin and flat, and adheres firmly to the body of
each vertebra, covering the tooth-like procefs. The
irregular fafciculi, or bundles of this ligament, ftretch
from bone to bone ; and the whole of the apparatus li-
gamentofus extends from the edge of the occipital hole
to the fourth vertebra of the neck, where it ends. 1Its
chief ufe is alfo as a ligament, merely fixing the head
to the neck. The dura mater is within thefe, imme-
diately enclofing the fpinal marrow. The ligaments
which I have juft named, may be well enough allowed
to be “ at once ligaments for the bones, and a fheath
for the medulla.” But there is no fuch fheath as
that called ligamentum infundibiliforme by Winflow ;
for either they are peculiar and diftinét ligaments for
the bones, fuch as I have defcribed, or they belong ex-
clufively to the medulla, as the dura mater, which is
indeed firengthened at partain points, into the thick-
nefs
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nefs of a ligament ; but the only clofe connetion of
the {pinal marrow with the ligaments of the f{pine,
is juit at the hole of the occipital bone ; and for a little
way down through all the reft of the fpme, the con-
nection is by the loofeft cellular fubftance.

OF THE LOWER JAW,

THE LOWER JAW Is, by its natural form, almoft a
{trict tinge, and the lateral motion in grinding is but
very {light. The joint is formed by a deep hollow or
{ocket in the temporal bone, by a ridge which ftands
juft before the proper focket, at the root of the zygo-
matic procefs, and by a long {mall head, or condyle,
which is placed acrofs the long branch, or condyloid
procefs of the jaw. Thefe form the joint, and the con-
dyle, the hollow of the temporal bone, and the root
of the zygomatic procefs, are all covered with articu-
lating cartilage. The joint is completed by a capfule
of the common form, which arifes from the neck of the
condyle, and which is fo fixed into the temporal bone
as to include both the proper focket and the root of
the zygomatic procefs. Thence it is manifeft, that in
the motions of the jaw, this tranfverle ridge is required
as a part of its articulating {urface ; that the common
and lefler motions are performed by the condyle mov-
ing in the deepeft part of its focket ; that the larger
and wider openings of the mouth are performed by
fuch depreflion of the jaw as makes its condyle mount
upon the root of the zygomatic procefs. While the
laxation of the jaw is a ftarting forwards of the con-
dyle, till it is lodged quite before and under the zygo-

matic
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matic procefs, and the condyle ftanding upon the
higheft ridge, is the dangerous pofition in which luxa-
tion is moft eafily produced.

To render thefe motions very eafy and free, a
moveable cartilage is interpofed. We find fuch carti-
lages in the joints of the clavicle, wrift, knee and jaw,
becaufe the motions are continual and rapid. The
moveable cartilage is thin in its centre, and thicker to-
wards its edges, by which it rather deepens than fills up
the hollow of the joint. It correfponds in fhape with
the head or condyle of the jaw, and with the hollow
of the temporal bone. It moves with every motion
of the jaw, facilitates the common motions, and pre-
vents luxation ; but the joint is ftill more {trongly fe-
cured by the ftrength of its pteregoid and temporal
mulfcles, which are inferted clofe round the joint, than
by any ftrength of its capfule. It is the mulicles which
prevent luxation; and it is their action alfo that makes
luxation, when it has happened, fo difficult to reduce.

RIBS.

THE ribs have two joints, and a hinge-like motion,
rifing and falling alternately, as we draw in or let out
the breath. The two joints of the ribs are thus fe-
cured : Firft, the proper head of the ribs being hinged
upon the intervertebral fubftance, and touching two
vertebrae, it is tied to the bodies of each by a regular
capfule ; the bag is regular, is lubricated within, and
is as perfe as any joint in the body ; it is radiated
without, fo as to expand pretty broad upon the fides
of the vertebrae, and has a fort of divifion, as if into
two fafciculi, the one belonging to the vertebra above,

| 3 H the
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the other to the vertebra below: they gradually va-
nifh, and mix with the. periofteum upon the bodies
of the vertebra ; thefe are named LIGAMENTUM CAPI-
TELLI COSTARUM, as belonging to the little heads of
the ribs, :

The back of the rib, touches the forepart of the
tranfverfe procefs, and is articulated there; confe-
quently there is a fmall capfular ligament belonging
to this joint alfo ; but this joint is further fecured, by
two fmall ligaments, which come from the tranfverfe
procefs of the vertebra, and take hold on the neck of
the rib: one fhort ligament coming from the point
of the tranfverfe procefs, is behind the rib, and is
thence named LIGAMENTUM TRANSVERSARIUM EXTER-
~NuM ; another, rather longer, comes from the inner
face of the tranfverfe procefs, goes a little round the
neck of the rib, is implanted into the lower edge of
the rib, and is named LIGAMENTUM TRANSVERSARIUM
INTERNUM : another{mall ligament, exaélly oppofite to
this, going into the neck of the rib, upon its back
part, is alfo very regular; and other fubfidiary liga-
ments from different points, aflift thefe or {fupply their
place.
 The ribs are fixed into the fternum by their car-
tilages, each of which has a round head, a diftiné
focket, a regular capfule, and ligaments which ex-
pand upon the furface of the fternum, much in the
fame way that the ligamenta capitelli expand upon
the bodies of the vertebra: a tendinous membrane,
alfo binds the cartilages of the ribs, one to another,
crofles over the interftice, and f{o covers the intercof-
tal mufcles with a fort of fafcia ; and the whole fur-

face
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the ligamernts of the oppofite fides meet; and this
meeting forms a cord acrofs the upper part of the
fternum, which is named INTERCLAVICULAR LIGAMENT.
Thus is the clavicle fixed to the fternum, and another
broad ligament alfo ties it to the firft rib.

The joining of the clavicle with the fcapula, is by
the edge of the flat clavicle touching the edge of the
acromion procefles with a narrow, but flat articulat-
ing furface : both furfaces, viz. of the acromion, and
of the clavicle, are covered with a thin articulating
cartilage : in fome fubjets a moveable cartilage is al-
fo found here : it is a regular joint, and is very feldom
obliterated ; yet its motion though continual, is not
very free ; it is rather a fhuflling and bending of the
{capula upon this bone, favouring the play of the
other joints: it is fecured firft by a capfular ligament,
which is in itfelf delicate and thin, but which is
ftrengthened by many ligamentous bands, which
pafs (over the capfule) betwixt the clavicle and the
acromion procefs ; the clavicle, as it pafles over the
point of the coracoid precefs, is tied down to it by a
ligament of confiderable ftrength, which comes from
the point of the coracoid procefs, is implanted into
the lower or inner edge-of the clavicle, and 1s hamed
LIGAMENTUM COMMUNE TRAPEZOIDES; trapezoid, on ac-
count of its fquare form, and commune, becaufe it
goes from the {capula to the clavicle ; while other li-
gaments, going from one procefs of the feapula to an-
other, are named proper or peculiar ligaments of the
fcapula. There is a {fmall flip of ligament which joins
this, coming from the tendon of the {fubclavian muf-
cle.

2 SHOULDER
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SHOULDER JOINT.

THE sHOULDER is one of the moft beautiful joints,
loofe and moveable, very free in its motions, but very
liable to be difplaced. To form this joint, the humerus
has a large round and flattened head ; the cavity of the
fcapula *, which receives this head, is oval, or triangu-
lar, fmall and very fhallow; it is eked out with a thick
cartilaginous border, which encreafes the hollow of the
{focket, but ftill it is {o fhallow, that the humerus can-
not be {fo much faid, to be lodged in the glenoid cavi-
ty, as to be laid upon it. Its capfule or bag, is very
loofe and wide, coming from the edges of the glenoid
cavity, and implanted round the neck of the bone:
the joint is richly bedewed with mucus, or rather
with a mixed fecretion, which is partly fecreted by a
fimbriated organ, confifting of lacunz or bags, the
common organ for thisfecretion through all the joints,
and by a thinner exudation from thofe extreme ar-
teries, which terminate, with open mouths, upon the
internal {furface of the bag.

By the fhallownefs of its focket, and the largeneft
of its head, by the loofenefs of its capfule, by all the
forms and circumftances of its ftructure, the fhould-
er is exceedingly loofe, and very liable to be difplac-
ed : it has this loofe ftructure, and fuperficial focket,
that its motions may be free, but feldom is there any
grea: advantage gained in the human body, without
a counterbalance of weaknefs and danger ; and every
where in the limbs, we obferve that a joint is weak and

liable

* It is called glenoid cavity, from the Greek name of a joint,
and the name is not abfolutely appropriated to the fcapula.

b
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liable to luxation, in proportion as its motions are
free and large. Yet the fhoulder joint is not with-
out fome kind of defence; its focket is thallow, but
it is guarded by the largeft projedting procefles in all
the body, by the acromion projefting and ftrengthen-
ing it above, and by the coracoid procefs within ; its
ligament is lax, eafily torn, and ufeful rather for con-
fining the {ynovia, and keeping the head of the fhould-
er bone oppofite to its proper cavity; than in fecur-
ing the joint by any ftrength it has; therefore a li-
gament extends from the coracoid to the acromion
procefs *, which completes the defences of the joint
above, and at its inner fide; and there comes allo
from the point of the acromion procefs, an additional
ligament, which adheres to the capfule: But the cir-
cumftance from which the chief ftrength of the fhoul-
der joint is derived, is the infertion of the four mufcles
which come from the fhoulder blade clofe round the
head of the bone, fo that they adhere to the cap-
fular ligament, pull it up to prevent its being check-
ed in the motions of the joint, ftrengthen it by their
thicknefs, for they'are fpread upon it: and the con-
traction of the muicles hold the humerus in its place ;
their total relaxation (as in certain cafes of weaknels),
{uffers the humerus to drop away from the fcapula,
without any fall or accident, forming what we are
accuftomed to call a luxation of the humerus, from an
internal caufe ; and the fhoulder cannot be luxated by
a fall, without fuch violence as tears up thefe mufcles by
the roots. We muft add to this anatomy of the joint,
that it is furrounded by numbers of burfe or mucous

) bags

» LI[:;'].MEHTU]‘:I FROPEIUM TRIAMCGULARE SCAPULE,

®
-
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bags * : one under the tendons of the fubfcapularis ;
one under thefhort head of the biceps mufcles ; one
betwixt the coracoid procefs and the fhoulder bone ;
~ and one under the acromion procefs of the fcapu-
la, exceedingly ‘large : and thefe are fo fairly parts
of the joint, that very commonly they open into it
with communications, either perfectly natural, or at
leaft, not hurtful, either originally exifting, or form- -
ed by continual frition. 1t fhould alfo be remem-
bered, that the long tendinous head of the biceps
mufcle comes from the margin of the focket, direét-
ly over the ball of the os humeri, and through the
. capfule, by a particular hole.

ELBOW.

THE ELBow JOINT is formed by three bones; the
humerus, radius, and ulna: The ulna bends backwards
and forwards upon the fhoulder bone ; the radius bends
upon the fhoulder bohe along with the ulna; it al-
ways muft accompany the ulna, but it alfo has a mo-
tion of its own, rolling in circles; its round button-like
head rolling continually with its edge upon a focket
in the ulna, and with its flat face upon the tubercle
of the humerus, The whole compofes one joint, and
is enclofed in one capfule ; the bones accompany each
other in their luxations, as well as in their natural
motions : the ulna is never diflocated without the ra-
dius being alfo difplaced ; a circumftance which is but

; too

* Vide Monro's tables of the burfie mucolz, where all thefe
parts are reprefented, the knowledge of which, is fo very ufe-
ful for the furgeon. I have opened this great burfa under the

acromion procefs, and let out four pounds of the peculiar mucus
and-gelatinous lumps, with which the dileafed burle are common-

*
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too little noticed, and, fo far as I remember, hardly
confidered or known. The general capsuLk arifes from
the humerus, from both the tubercles, and all round the
two hollows which receive the olecranon and coronoid
procefles of the ulna; it is implanted again into the
tip of the olecranon, and all round that figmoid ca-
vity which receives the lower end of the humerus,
and all round the edge of the coronary procefs. Itis
‘alfo fixed round the neck of the radius; it compre-
hends, in one bag, the humerus, radius, and ulna ; and
unites them into one joint, performing two motions,
viz. flexion and extenfion by the ulna, and rollin g by
the radius ; the joint is lubricated by mucus and by
fat, which is found chiefly about the olecranon : and
that the bones may be further fecured, additional li-
gaments are {pread out upon them, which are all
without the common capfule of the joint lying upon
it, and {trengthening it at the neceflary points.

1. ‘There is the common capfule enclofing the
whole. 2. Itis the form of every hinge joint (and
this is one of the purefl) to have its capfule ftrength-
ened at the fides, and the fides of this, the elbow
joint, are ftrengthened by twa fafciculi, or ligamentous
“heads, which, coming from the tubercles of the hume-
rus, fpread a little upon the capfule, and adhere to it
like part of its {ubftance. One, from the outer condyle,
{preads upon the neck of the radius, and is named the
EXTERNAL LATERAL LIGAMENT : one from the inner con-
dyle of the humerus, goes upon the infide of the cap-
fule, and ftrengthens it there : it is implanted near the
root of the coronoid procefs of the-ulna, and is named
the INTERNAL LATERAL LIGAMENT. 3. The continual
rolling motion of the radiusrequiresa peculiar ligament

and -
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and this peculiar ligament of the radius is named riga-
MENTUM CORONARIUM, becziufe it encircles the neck
of the radius ; ANULARE or oRBICULARE, from its hoop
or ring-like form: It is a very ftrong and narrow
ftripe or band, which arifes from that part of the ulna
where the radius rolls upon it, and furrounds the ra-
dius, making at leaft two thirds of a circle ; and fo
having turned over the neck of the radius, is inferted
-into the oppolite fide of the ulna. This is commonly
defcribed as a diftinét ligament {urrounding the neck of
the radius, and having the common capfule implanted
into its upper edge ; but, in truth, it is like the others,
a thicker band of the common capfule, but with a
diftintion much more particular here, by the contraft
of the great thicknefs of the coronary ligament, and
the extreme thinnefs of the capfule at the fore part:
. for the capfule of every hinge-joint is flrong only at
its fides; other bands from the outer condyle, and
from the coronary procefs of the ulna, ftrengthen this
Jigament of the radius, aidd are known by the gene-
ral name of accessory iicamexTs of the coronoid
ligament, as the lateral ones are known by the name
of AccEssorY LicamENTS to the caplule. :

So that there is, 1. A complete capfule which enclofes
all the bones ; 2. Lateral ligaments which make the
main ftrength of the joint; 3. A coronary ligament
which regulates and firengthens the rolling motions of
the radius, and keeps it firm, turning like a {pindle in
its buth. The whole joint is furrounded with cellular
{fubftance ; the regularity of its ligaments is confound-
ed by the adhefions of mulfcles and tendons: though
it is, on the whole, weak behind and before, and very
ALainey 31 ftrong
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ftrong at its fides, yet tendinous and ligamentous fibres
crofs it in all dire@ions ; fo that the capfule, and its
aflifting ligaments, are irregular and rough without ;
but gelatinous, fmooth, and gloffy within.

WRIST.

Tue wrist is one of the moft moveable joints in
the body, having the firength of a mere hinge-joint
(becaufe it-is almoft a {trict hinge, by the connection
of the long ball of the carpus with the long hollow
of the radius); and having, at the fame time, all the
properties of the moft moveable joint, by the free
turning of the radius, without the weaknefs which 1s
peculiar to the circular and free moving joints. Thele
diftinctions divide the wrift joint into its two parts.

1. The articulation formed by the fcaphoid and lu-
nated bones, which form an oval ball of articulation,
and the great {caphoid cavity of the radius which re-
ceives this ball : the end of the ulna does not proper-
Iy enter into the cavity of the wrift, but its end, or
little round head, is covered with a moveable carti-
lage, and that cartilage reprefents the end of the ul-
na. Now, this firft joint, viz. of the f{caphoid and,
lunated bones, the head of the radius, and the move-
able cartilage which reprefents the head of the ulna,
are furrounded by the general capfule or bag of the
joint. ‘The capfule arifes from the ends of the radius
and of the ulna ; from the ftyloid point of the one,
round to the fame point of the other; and is implant-
ed near the lower rank of the carpal bones: though
it adheres firft to the fcaphoid and lunated bones, it
paffes them, going over all the bones of the carpus,
| efpecially
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eipecially in the palm, fo as to add firength to their
peculiar ligaments; and in the palm, the tendons for
the fingers run over it : {o it forms on one fide an ad-
ditional ligament for the carpus; on the other, it -
forms the floor of the tendinous fheath; a {mooth and
lubricated furface for the tendons to run upon. This
general ligament is ftrengthened by particular ones
coming from the ftyloid procefies of the radius and of
the ulna, But thiere are fo many irregular points of
bone about the wrift, that the little fafciculi, with
which this capfule is covered and firengthened,
are innumerable. Within this joint, and firetching
from the groove betwixt the fcaphoid and lunated
bones; there is an internal ligament of a foft and
pulpy nature; it 1s named LIGAMENTUM MUCOSUM : but
the very name fhows, that it is lefs valuable as a liga-
ment (fince the joint is already well enough fecured ),
than as a condu@er for the lacun® or ducts which
feparate the mucus.

2. The articulation by which the hand performs
all its turning motions is that of the radius with
the ulna: this is fet apart altogether from the ge-
neral articulation of the joint. The lateral cavity
of the radius receives the little round head of the
ulna ; they are enclofed in their own peculiar cap-
fule, which is fo loofe about the bones, that al-
though it is a regular capfule of the common form, i
has the name of MEMBRANA CAPSULARIS SACCIFORMIS.
Thus there is one joint within another ; a moveable
cartilage betwixt them, and the capfule of one, the
more moveable joint, peculiarly wide, and not fo
ftrong ; all which fhould be confidered in thinking
about luxations of the wrift.

313 The
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The carpal bones are connefted with each other {o
very clofely, that the naﬁnf‘:' of joint can hardly be ufed.
They are rather fixed than jointed together. Each
bone has four fmooth articulating furfaces, by which
it is united to the adjoining bones. The firt two
bones form the great ball of the wrift ; the fecond row
again is united with the firft, by a fort of ball and foc-
ket ; for the os magnum, which is the central bone of
the fecond row, has a large round head, which is re-
ceived into the lunated hollow of the os lunare, which
is the central bone of the firft row. The firft row is
thus united to the fecond, by a diftin& and general
capfule, in addition to which each fingle bone is tied
to the next adjoining, by a regular capfular ligament
within, and by flat crofs ligaments without, or rather
by many bundles of ligaments, which crofs each other
in a very complicated manner, and the little flat and
{hining fafciculi give the whole a radiated, or ftar-like
form *. |

The metacarpal bones are alfo joined to the carpal
in one row, by a line of joints, which are as one joint;
befides their common capfule, the metacarpal of each
finger has its peculiar ligaments proceeding in a radi-
ated or ftar-like form from the carpal bones, and going
out broad upon the metacarpal bones, and {fo nume- °
rous, that each metacarpal bone is fecurely tied by li-

' gaments

* Thefe are the ligaments which are really {o unimportant to
the anatomift, or to the furgeon, but which are {o laborioufly de-
{cribed under the titles of LIGAMENTA BREVIA, OBLIQUA TRANSVER-
saria, and prorr1a offium carpi; for they do in faét crofs and tranf-
verfe the carpus in every poffible direétion.
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gaments to one ortwo of the bones of the carpus * ;
and at their heads where the %é#s are implanted upon
them, forming the knuckles, they are again tied by flat
ligaments, which go from head to head of the metacar-
pal bones+, binding them together, permitting a flight
bending towards each other, fo as to make a hollow in
the hand, but no fuch wide motion as might affift the
fingers ; they are ‘but as a foundation upon which the
fingers ftand and move.

FINGERS.

The joints of the fingers are formed by round heads
in the upper end of one row of bones, and by hollow
fockets on the lower ends of the next row ; each joint
is qualified by the round form of its heads, to be a cir-
cular and free moving joint; but it is reftri¢ted by the
forms of its ligaments, to the nature of a hinge-joint ;
for each finger joint is included firft in a fair round
capfule, or bag, of the ordinary form, but that capfule
is ftrengthened by very diftinct lateral ligaments upon
its fides, which lateral ligaments, form the chief ftrength
of the joints ; above thele lateral ligaments, the jont
is ftrengthened by a broad fafcia, or fheath, which
comes from the tendons of the interoffei muicles, co-
vers the backs of all the fingers, and which is efpecially
ftrong over the joints. One part of the apparatus of
the wrift joint is the fmooth and lubricated saeaTH, in
which the tendons of the fingers run. It is formed
in part by the outer fide of the capfule of the wrift,

and

* And thefe alfo are named according to their feveral direclions,

LIGAMENTA ARTICULARIA, LATERALIA, RECTA PERFENDICULARIA, &C’i
+ Thefe are named the LIGAMENTA INTEROSSEA.
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and in part by that bridge of ligament which proceeds
from the four corner points of the carpal bones. This
fheath is lined with a delicate and fofter modification
of the common tendinous membrane, is fully bedewed
with mucus, and is fairly to be ranked with the burfe
mucofz, as it is indeed, like them, a thut fack. But it
is farther croffed in fuch a manner by partitions be-
longing to each flexor tendon, that each of them may
be faid to have its appropriated burfa mucofa. And
thefe burfz, to prevent the bad confequences of fric-
tion, are put both betwixt the crofs ligament and the
tendons, and alfo betwixt the tendons of the upper-
moft mufcle, and of the deeper one; and again betwixt
the tendons of the fingers and of the thumb,

In the fame way the fheaths of the tendons, as they
run along the fingers, may be confidered as part of the
apparatus of their joints ; for the firft fet of burfe, viz.
thofe which lie in the palm of the hand, ftop before
they reach the firft joints of the fingers, and then other
longitudinal burfz begin from the firft joint of the fin-
gers, and go all along them to the laft joint, forming
a fheath for the tendons to run in, which does at onee
the office of a firong ligament, binding them down in
their places, and which is fo lubricated on its internal
{urface, as to fave the neceflity of other burfe. Thefe
fheaths are thicker in certain points, {o as to form crofs
rings of ftrong ligament ; but the common fheath, and
thefe thicker rings, {till form one continued canal ; thefe
are named the sHEATHS and ANNULAR LIGAMENTS, OT
cross LIGAMENTS * of the fingers, and are of the fame
nature with the burfe. Befides thefe, there are no di-

ftinct

* LIGAMENTA VAGINALIA, LIGAMENTA CAUCIATA, PHALANGUM, &c.
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cINEI TRANSVERSALE *. The capfular ligament of the
hip joint is the thickeft and ftrongeft of all the body.
It is, like other capfules, a refleétion and thickening of
the periofteum ; the periofteum coming along the out-
fide of the bone, leaves it at the edge of the focket.
The periofteum, or rather perichondrium from the in-
fide of the focket, comes up to the edge, and meets
the outer layer. They unite together, fo as to form
- the general capfule enclofing the ring-like cartilage,
which tips the edge of the fogket between them. This
ligament enclofes all the bones from the edges of the
focket to the roots of the trochanters, embracing not
only the head, but the neck of the thigh bone. The
outer plate, continuous with the periofteum, is thick
and ftrong, and is affited by much cellular fubftance
condenfed round it, and it is further thickened by f{lips
which come from the iliacus, glutaus, and other mul-
cles which pafs over the joint, while the external plate
of the ligament lines the whole with a foft and well
lubricated coat.

In addition to this general capfule, there are two in-
ternal ligaments, 1ft, The round ligament, as it is <all-
ed, which comes from the centre of the focket to be
fixed into the centre of the ball of the thigh bone. It
is not round, but flat or triangular. It has a broad
triangular bafis, rooted in the focket exactly at that
place where the feveral bones of the focket meet, form-
ing a triangular ridge, which gives this triangular form
to the central ligament. It has three angles, and three

flat

* This ligament is double, that is, there is one on the infide of
the edge, and one on the outfide ; thence it is often reckoned as

two ligaments, viz. LIGAMENTUM TRANSVERSALE INTERNUM et EX-
TERUM., :
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the fides of the condyles; from this origin it is inferted
into all the edge of the rotula, and in fuch a way as to
keep the rotula properly without the cavity of the
joint, the capfular li zament going over its inner furface,
and lining it ‘with a fmooth and delicate coat. Itis
fixed below into all the circle of the head of the tibia,
and thus completes its circle, embracing all the bones.
This capfule, naturally fo thin and delicate, 1s made up
from all the {urrounding parts to a confiderable thick-
nefs; firft, it 1s covered behind by the heads of the
gaftrocnemii; at the fides, by the biceps, and other
mufcles of the hamfirings; on its fore part, it is
ftrengthened by the general fafcia of the thigh, which
goes down over the knee, and being there reinforced
both by its adhefion to the bones, and by the broad
expanfion of the vaftus internus,fartufiu;ﬁ.bicem, and
other mulcles, which go out over the patella, it adheres
to the capfule, and makes the whole very ftrong ; be-
fides which, there is 3 ligament, which, lying in the
ham, upon the back part of the capfule, is named, in
compliment to Winflow, LIGAMENTUM POSTICUM WIN-
stowil. It is a ligament fomewhat refembling the la-
teral ligaments of the elbow, It arifes from the outer
condyle, goes obliquely acrofs the back part of the
joint, adheres to it, and ftrengthens it ; but often it is
not found at all, or in fuch firaggling fibres as cannot
be accounted a ligamentum. It is manifeft that the
knee requires fome fuch additional ligaments behind,
to ferve as a check, and to prevent its yielding too
far. '

2. The knee, as being a hinge-joint, has its fironger
ligaments at the fides, and although we fpeak of la-

teral
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teral ligaments in the other joints, this is the only
one where the lateral ligaments are very diftind,
from the common capfule of the joint; on the inner
fide of the joint, there comes down from the internal
condyle of the thigh-bone, a broad, flat, ligament,
which is fixed into the inner head of the tibia, and
is named the internal lateral ligament; on the out-
fide of the knee, there defcends from the tip of the
outer condyle a much ftronger ligament, not quite fo
flat, rather round : It extends from the condyle of the
thigh-bone, to the bump of the fibula which it em-
braces. It is a little conical from above downwards ;
it is from two to three inches in length, and is na-
med LIGAMENTUM LATERALE EXTERNUM LONGIOR, tO
diftinguifh it from the next ; for behind this firft ex~
ternal ligament, there arifes a little lower from the
fame cand?le, along with the outer head of the gaf-
trocnzmius mufcle, a ligament which is called the
LIGAMENTUM LATERALE EXTERNUM BREVIOR, and it is
not fhorter only, but fo fparce as not to be eafily
diftinguithed, not having the true form of a lateral
ligament coming down from the condyle, but of a
mere firengthening of the capfule, coming upwards
from the knob of the fibula. .

3. The joint is ftill further fecured by internal li-
gaments which are within the cavity of the joint;
they are named the cruciaL Licaments of the knee.
They arife betwixt the hollow of the condyles of the
thigh-bone, and are implanted into the back part of
the middle rifing of the tibia: they lie in the back
part of the joint, flat upon the back of the capfule,

and the one crofling a little before the other (but yet in
' contact



440 ~ JOINTS OF THE

contact with each other, at the place of crnﬂing)';
they are diftinguithed by the names of aNTERIOR and
POSTERIOR CRUCIAL LIGAMENTS.

The rosTERIOR CRUCIAL ligament, is more perpen-
dicular; it arifes from the hollow betwixt the con-
dyles of the thigh-bone, and is implanted into a
roughnefs on the back of the tibia, betwixt its two
cup-like hollows, and behind the tubercle which di-
vides thefe hollows from each other. While the pof-
terior arifes rather from the internal condyle, the
ANTERIOR LIGAMENT arifes properly from the external
- condyle, paflfes obliquely over the tuber, in the arti-
culating furface of the tibia, and terminates in the
cup-like hollow, The effect of thele two ligaments
is more particular than is commonly obferved ; for the
one goes obliquely out over the articulating furface of
the tibia, while the other goes directly down behind
the joint; and of courfe when the knee is bended,
the pofterior ligament is extended ; when the leg is
ftretched out, the anterior ligament is extended ; they
both are checks upon the motions of the joint : the
anterior ligament prevents the leg going too far fore-
wards ; the pofterior ligament prevents it being too
much bent back upon the thigh.

4. The moft admirable part of the mechanifm of
this joint, is the two SEMILUNAR CARTILAGES. They
are {0 named from their femilunar form ; they lie up-
the top of the tibia, fo as to fill up each of them one of
the hollows on the top of that bone. They are thick-
er towards their convex edges, thinner towards their
concave edges ; they end by two very acute and long

horns, named the corNva of the lunated cartilages.
In
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In fhort they refemble the fhape of the label, which
we put round a wine decanter; and the two horns are
tied to the tubercle, or ridge that flands in the mid-
dle of the articular furface of the tibia, and confequent-
ly they are turned towards each other, {o as to touch
in their points. There are here, as in the other joints,
- mafles of fat enclofing the fimbriated ends of the
mucous duéts. Thefe fimbriee, and fatty bundles,
are formed chiefly round the circumference of the
patella, commonly furrounding it with a complete
fringe ; they are alfo found at the back of the cavity,
about the crucial ligaments, and in all the interftices
of the joint; the fatty bundles filling up the interftices,
protecting the mucous dudts from more violence, than
what is juft neceflary to empty them, and perhaps
mixing their exudation with the mucus of the dus.

Thefe mafles of fat lie covered by the delicate in-
ternal furface of the capfule, and the mucous fimbrize
project from it.

The inner {urface of the capfule is fo much larger
than the joint which it lines, that it makes many folds
or lurks, and f{everal of thefe are diftinguifthed by par-
ticular names. Thus, at each fide of the patella,
there are two {uch folds, the one larger than the other,
whence they are named LIGAMENTUM ALARE MAJUS,
and LIGAMENTUM ALARE MINUs. Thefe two folds are
like two legs, which join and form one middle fold,
which runs acrofs in the very centre of the joint, viz.
from the lower end of the patella, to the point of the
thigh-bone, in the middle betwixt the condyles. It
keeps the loofer fatty bundles and fimbriated ducts
in their place, (viz. the hollow betwixt the condyles,

' where
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where they are leaft expofed to harm); thence it has
been long named the rLicamENTUM Mucosum. The
internal membrane of the joint covers alfo the femi-
lunar ligaments, as a perichondriam ; it comes off
from the ridge of the tibia, touches the horns of the
femilunar cartilages, moves over the cartilage, fo as
to give them their coat, and at the point where it firft
touches the horns, it forms four little ligaments, two
for the horns of each cartilage. Thefe tags by which
the four points of the lunated cartilages are tied, are
named the LIGAMENTA CARTILAGINUM LUNATARUM, OT
more {imply named the four adhefions of the lunated
cartilages. There is a little flip of ligament, which
goes round upon the fore part of the knob of the ti-
bia, and ties the fore parts of thefe two cartilages to
each other. Itis named LIGAMENTUM TRANSVERSALE
GOMMUNE, becaufe it goes acrofs from the fore edge of
the one cartilage, to the fore edge of the other, and
becaufe it belongs equally to each; but for their fur-
ther {ecurity, thefe cartilages al{o adhere to their out-
er circle, or thick edge, to the internal furface of the
general capfule of the joint, and that again adheres
to the lateral ligaments which are without it; fo that
there is every fecurity for thefe cartilages being firm
enough in their places, to bear the motions of the

joint, and yet loofe enough to follow them eafily.
This joint has the largeft burfe mucofe of all, and
thefe perhaps the moft frequently difeafed. There is
ene burfa above the patella, betwixt the common
tendon of the extenfor mulcles and the fore part of
the thigh-bone, which is no lefs than three inches in
length. There is a {maller burfa about an inch be-
low
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low the patella, and under the ligament of the patella,
protecting it from frition, upon the head of the ti-
bia. Thefe burfe, I am perfuaded, are often the feat
of difeafe, when it is judged to be in the joint itfelf.
But the truth is very eafily known ; for if a fweHing
appear under the patella, projecting at the fides, and
raifing the patella from the other bones, we are {ure
that it muft be in the main cavity of the joint: but
if { rellings appear above and below the patella, then
‘there is reafon to believe, that thefe belong to the
great burfze, which are placed above and below the
patella, a complaint which 1s far lefs formidable than
a fwelling of the joint itfelf: I would almoft fay, ea-
fily cured ; for openings into thefe burfz, though
they thould be avoided, are lefs dangerous than open-
ings into the joint. It i1s from miftaking fuch tu-
mours for collections in the capfule itfelf, that authors
{peak of openings into the joint as a familiar or eafy
thing, or think that they have done fuch operations
{afely, when probably they were puncturing the burfe
only. -
Thefe burfz mucofe lie under the tendon of the
extenfor mufcles, and under the ligament of the pa-
tella: They are of the fame {ubftance with the cap-
fule of the joint itfelf; they lie over the capfule,
united to it by cellular fubftance, and the bundles of
fat which are difpofed irregularly about the joint, be-
long partly to the burfre, and partly to the capfule ;
one end projecting into the cavity of the burfe, while
the other end of the fame fatty bundles projects into
the cavity of the joint.

3 L . Thus

LIVERPOOL
MEDICAL
INSTITUTION,



450 JOINTS OF THe

~ ‘Thus the knee-joint, which is the moft amportant
in all the body ; the moft opprefied by the weight of
the trunk, and by the accidental loads which we car-
1y ; the molt exercifed in the gommon motions of
the body, and the moft liable to fhocks and blows,
which is rhe moft {uperficial and the weakeft in ail
that relpects its bones, is the firongeft in its ligaments,
and the moft perfect in all the provifions for eaﬁr mo-
tion, i

1. The great carsuLe of the joint enclofes the

Lieads of the bone, fecretes (in part) and contains the
finovia ; lines the joint with a {mooth and delicate
membrane, and, by turning over all the parts, and
adhering to them, it forms the perichopdrium for the
cartilaginous heads of the bones, and the covering and
ligaments for the moving cartilages of the joint,
. 2. This capfule, which is exquifitely thin, and
which was formed for other ufes than for giving
ftrength to the joint, is furrounded on all fides with
fuch continuations of the common fafcia, and fuch
particular expanfions of the ham-ftring and other
mulcles, as by adding oqutwardly fucceflive layers
to the capfule, brings it to a confiderable degree of
firength.

3. The capfule having no ftrefs upon its fore part,
1s very thin upon its fore part, viz. at the fides of the
patella, but is firengthened at the fides by fair and
diftinct ligaments, going from point to point of the
three¢ great bones, and fo large and particular, as to
deferve, more than any others in the body, the naine
of LATERAL LIGAMENTS ; at the back part of the joint,
the fame ftrength is not required as at the fides ; yet

it
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And, 6, The mucous folicular bundles of fat, and
the burfe mucofee, which complete the lubricating
apparatus of the joint, and the mucous frenule or
ligaments, which both condut the mucous fringes
and keep them in their place, are more perfect in the
knee, and greater in number and fize, than in any
other joint.

I may well call this the moft complicated, and (by
daily and melancholy proofs) it is known to be the
moft delicate joint of the body.

FIBULA.

The rieura is a fupport to the tibia in its various
accidents ; it gives a broader origin to the mufcles,
and it is the chief defence of the ancle joint. It has
no motion upon the tibia ; the beft authors fpeak of
it as a fymphyfis, which claffes it with the joinings of
the pelvis, and excludes it from the lift of true and
moveable joints. It is united with the tibia by a fort of
flat cartilaginous furface upon either bone ; it is mere-
ly laid upon the tibia, not funk into it. It is tied by a
clofe capfule : it has no particular ligament for itfelf ;
but is firengthened by the external lateral ligament of
the knee, which adheres to this knob, and by the in-
{ertion of the biceps tendon, which is implanted into
this point, and which {preads its expanded tendon
over the fore part of the tibia, and holds the bones
together ; and the firmnefs of the fibula 1s further
fecured by the great interoffeous ligament, which
goes from bone to bone.

ANCLE.

The ancLe joint owes lefs of its firength to liga-
ments than to the particular forms of its bones; for
P while
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while the ftrong lateral ligaments of the knee guard
it fo that it cannot be diflocated till they aré torn,
the lower heads of the tibia and fibula fo guard the
foot, that it cannot be laxated fideways, without fuch
violence as breaks thefe bones : TFirft, the fibula is fo
conneted with the tibia, at its lower end, that they
form together one cavity for receiving the aftragulus,
with two projeéting points, the fibula forming the
outer ancle, and the tibia forming the procefs of the
inner ancle ; the joining of the fibula to the tibia
here, is like that of its upper end, too clofe to admit
of the {malleft motion, and it is thoroughly fecured
by particular ligaments, one of which pafling from the
fibula to the tibia on the fore part, is named the LiGA-
MENTUM SUPERIOR ANTICUM, confifting, in general, of one
or two diftiné flat bands. Another more continued
and broader ligamentous membrane goes from the
fibula to the tibia acrofs the back part, and is named
LIGAMENTUM POSTICUM SUPERIUS ; the LIGAMENTUM
POSTICUM INFERIUS, being but a flip of the fame. Next
comes the capfule of the joint, which joins the aftra-
galus to the lower heads of the tibia and {ibula; it is
thinner both before and behind, than we fhould ex-
pect from the ftrength of a joint which bears all the
weight, and the moft violent motions of the body.
But, in fa&, the capfule every where ferves other
purpofes than giving ftrength to the joint, and never
is ftrong, except by additional ligaments from without;
fo it is with the ancle joint, the capiule of which 1s ex-
ceedingly thin before ; but it is firengthened at the
back part, and efpecially at the fides, by fupplementary
ligaments : Firlt, a firong ligament comes down from

the
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the acute point of the inner ancle, expands in a rz-
diated form upon the general capfule ; adheres to it
and ftrengthens it, and is fixed all along the fides of
the aftragalus: This ligament, coming from one point
and expanding to be inferted into a long line, has a tri-
angular form, whence it 1s named LIGAMENTUM DEL-
toIDES ; and while the general ligament fecures the
joint towards that fide, the oblique fibres of its fore
edge prevent the foot being too much extended, as in’
leaping, and its oblique fibres on the back edge prevent
its being too much bended, as in climbing ; but the li-
gaments of the outer ancle, tying it to the outer fide
of the aftragalus, are indeed diftin@, one going for-
wards, one going backwards, and one running directly
downwards ; one goes from the point or knob of the’
fibula, obhquely downwards and forwards, to be infert-
ed into the fide of the aftragalus; it is fquare and flat,
of confiderable breadth and ftrength, and is called
LIGAMENTUM FIBULZE ANTERIUS. Another ligament
goes perpendicularly downwards, from the acute point
of the outer ancle, to fpread upon the fide of the al-
trtagalus, and of the capfule, and is finally iriférted
into the heel-bone ; this is named the LicaMENTUM
FIBULZE PERPENDICULARE: A third ligament gces out
ftill from the fame point, to go backwards over the
back part of the capfule, adheres to the back of the
capfule, and ftrengthens it, and is named LIGAMENTUM
INTER FIBULAM, ET ASTRAGALUM POSTERIUS. There
is nothing very particularly worth of notice in the
ancle joint, for it is covered with cartilages, lined with’
a foft and mvucous membrane, and lubricated with
mucous fimbriz and mafles of fat, fuch as are found
in
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carpal bones, the feveral ranks are tied one to anothey
by crofs ligaments which pafs from the root of one
bone to the root of the next. We have ligaments of
the fame defcription and ufe, holding the metatarfal
‘bones together, both on the upper and on the lower
{urface of the foot ; and all the ligaments of the foot
are of great ftrength and thicknefs. The lower ends
of the metatarfal bones have alfo tranfverfe ligaments
by which they are tied to each other. The toes have
hinge-joints formed by capfules, and fecured by late-
ral ligaments, as thofe of the fingers are ; and, except
. in the firength or number of ligaments, the joinings of
the carpus, metacarpus, and fingers, exactly refemble
the joinings of the tarfus, metatarfus, and toes,

But thefe ligaments, though helping to join the in-
dividual bones, could not have much effect in fupport-
ing the whole arch of the foot. Itis further fecured
by a great ligament, which extends in one triangular
and flat plate, from the point of the heel to the roots
of each toe. This 1s named the APONEUROSIS PLANTA-
r1s PEDIS, which is not merely an aponeurofis for co-
vering, defending, and fupporting the mufcles of the
foot; that might have been done on eafier terms with
a fafcia very {light, compared with this; but the
chief ufe of the plantar aponeurofis is in fupporting the
arch of the foot. It paffes from point to point, like
the bow-firing betwixt the two horns of a bow, and,
after leaping, or hard walking, it is in the fole of the
foot that we feel the ftraining and pain ; fo that, like
the palmar aponeurofis, it fupports the arch, gives ori-
zin to the fhort mulfcles of the toes, braces them in
their ation, and makes bridges under which the long

' tendons
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carnea, and the belly of the fhort flexor mufcles: But

whenever they touch the firft joints of their toes, they

once more rub againft a hard bone. New burfe are .
formed for the tendons; each burfa is a diftinét bag,

running along the flat face of the toe, and is of a long

fhape, and the tendon is carried through the centre of
the lubricated bag, fo that we {ee once more, that

there is no true diftin&ion betwixt burfe mucofz, and

tendinous fheaths ; nor betwixt the tendinous fheaths,

and the capfules of joints,

Joints have been arranged under various forms, but
not with much fuccefs ; and I do not know that enu-
merating the joints in any particular order, will either
explain the motions of individual joints, or aflit in
recording their various forms; fome joints are loofe
and free, capable of ealy motions, but weak in pro-
portion, and liable to be difplaced ; fuch is the joinr
of the snovLpER, which rolls in every diretion ; o-
ther rolling joints more limited in their motions, are
better fecured with ligaments of peculiar ftrength ;
fuch is the Jomnt of the uir, where the ligaments are of
great ftrength both within and without ; fome want-
ing all circular motions} are hinge joints, by the mere
form of their bones; fuch are the Lowsr jaw, the
VERTEBR E, the ELpow, and the aNcLE jorNTs; fome
are hinges by their ligaments, which are then dif-
poled only along the fides of the bones ; fuch are the
KNEE, the ries, the FINGERs, and the Tors. Some
joints partake of either motion, with all the freedom
of a ball and focket-joint, yet with the firength and
and fecurity the firi¢teft hinge : Thus the wrist hav-
ing one joint by which its turning’ motions are per-
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