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med feveral other authors to confirm
my reafoning by practical cafes; of
which it is not to be fuppofed my own
experience could furnith a fufficient va-
nety. |

You will readily obferve, that I quote
no paflages with a view to criticife or
condemn them. This precaution of gi-
ving no offence, is very neceffary in
thofe who are fufficiently confcious of

their being liable to lay themfelves o-

pen to juft cenfure; and it prevents
occafions of ufelefs wrangling, in which
generally both parties are lofers, and the
public has little advantage.

In this treatife I always make ufe of
the moft common name of each part,
and have put the {ynonimous names to
be met with in books at the foot of the
page, that the reading might be fmooth-
er, and you might confult them at ‘your
leifure to aflit you in underftanding dif-
ferent authors. |

The defcriptions and reafoning are
here blended, without which I always
find young anatomifts are foon difguft-
ed with authors: Their imaginations
cannot follow a long chain of defcrip-

tions, efpecially when they are not
taught
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taught at the fame time the ufes which
the defcribed parts:ferve: Their minds
muft have fome relaxation, by a mix-
ture of reafoning, which never mifles
to flrike the fancy agreeably, and raifes
a ftrong defire to underftand the prin-
ciples on which it depends.

The phanomena of difeafes are all de-
duced in this eflay from the ftruture
of the parts, by way of corollaries and
queftions; which fuch an anatomical
work confined me to. And this me-
thod has otherwife a good effet : For,
when one meets with an ufeful propo-
fition, and is obliged to employ a little
thought to find out its folution, the im-
preflion it makes 1s deeper, and he ac-
quires a fondnefs for it, as being in
part his own difcovery. My pupils
have frequently aflured me, that they
could, with very fmall reflection, trace
out the whole reafoning from which
my conclufions were drawn; I hope
their fucceflors will alfo think this an
agreeable manner of being inftruéted.
~ Thofe gentlemen who defired I would
add the le¢tures which I pronounced in

~my colleges as a commentary upon the

text, where the difeafes are mention-
A4 ed,
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.-ed will, I perfuade myfelf, excufe me

for not complying with their defire,
when they confider the defign of this
is to be a {chool-book, and how great

the difference is between inftructing

youth in private, and pretending to

inform the public, Arz. xxiv. vol. v. of

Medical Eﬁ‘a s and Obfervations, pu-
blithed in thls place, is one of thefe
leCtures which:1 gave as a commentary
on the paragraph (p. 12.) concerning the
different kinds of carzes.

In this edition, I have corrected the
miftakes and obfcure paflages which I
difcovered in the former, and in fome
places I have made the defcriptions
more full and exact, aiming all I could
to fhun unneceflary minutenefs on the
one hand, and a blameable inaccuracy
on the other: Whether I have hit that
juft medium, is what you and the pub-
ln:: muft now judge.

I'am ftill of opinion, that figures of
the bones would at any rate have been
unneceflary in a book that is intended
to be illuftrated and explained by the
originals themfelves; but Wnuld be
much more fo now, when my late in-
genious friend Mr, Chefelden, Dr. Albi-

nus,
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s OF THE BONESIN GENERAL

where nearly of a fimilar ftructure, and has its
fibres in the fame dire&ion with thofe of the
bone to which they are contiguouns. QOught not
then the name perioffeum to be applied, {tn&ly
fpeaking, only to this internal layer, to which
the others are joined in an uncertain manner
and number ?

Some authors () endeavour to prove the in-
ternal layer of fibres of the perioffeum to be
derived from the dura mater: For, fay they,
fince the membrane covering the Cull is plain-
ly a produ&tion or continuation of the dura
mater, whichpafles out between the futures; and
fince there are mufcles on the head, as well as
in other parts, which might furnifh a periofteum,
it is needlefs to aflign different origins to mem-
branes which have the fame texture and ufes.
"T'hey add further, inproof of this do&rine, that
the peﬂqﬁmm extends itfelf along the llgaments
of the articulations from one bone to another
and therefore is continued from its origin over
all the bones of the body ~~While anatomifts
were fond of the hypothefis of all membranes
being derived from one or other of thetwo that
cover the brain, a difpute of this kind might be
thought of confequence : But now thatthe hy-
pothefis is neglected as ulelefs, itis needlefs to
examine the arguments for or againft it.

Except where' mulcles, cartilages, or liga-
ments. are inferted into the periofleum, its ex-
ternal {urface is' connected to the furrounding
parts by thin cellular membranes, which can
eafily be ftretched confiderably, but fhorten
themfelves whenever the ftretching force is re-

moved
(<) Havers, Ofteojog, nov. difc, 1. p. 16.
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moved. When thefe membranes are cut off
or broken, they collapfe into fuch a {mall {fpace,
that the furface of the perioffeum feems fmooth
and equal.

When we attempt to tear off the periofteum
from bones, we fee a great number of white
threads produced from the membrane into
them ; and, after a fuccefsful inje&ion of the
arteries with a red-liquor, numerous veffels
are not only feen on the perioffeum (a) but
moft of the fibres fent from the membrane to
the bone, fhew themfelves to be veffels entering
it, with the injeéted liquor in'them ; and when
they are broken, by tearing off the pfrrqﬂmm,f
the furface of the bone i is almoft covered with -
red points,

The veins correfpondmg to thefe arteries are
fometimes to be feen in fubje&s that die with
their veflels full of blood ; thuugh fuch nume-=
rous ramifications of them, asof the arteries,
can feldom be demonftrated, becaufe few uE
them naturally contain cnlnured liquors, and
fuch liquors can difﬁcultly be inje&ted into
them. This however is fometimes done (4 ).

The great fenfibility of the pe‘r:qﬂﬂuﬂ in the
deep-feated fpecies of paronychia, in exoffofes,
nodi, tophi, and gummata, from a lues vene:
réa, or whenever trhis membrane is in an infla=
med ftate, is a fufficient proof that it is well pro-
vided with nerves, though they are perhaps too
{mall to be traced upon it; and therefore one
| cannﬂt

[a) Ruyfch. Eplﬁ 5. tab. g. fig. 1. 2. epift. 8. t:b 9. figs
B
tﬁ] Sue traité d’ofteologie traduit de l«‘.ﬁmglam de Mr Mun-

-ro. Note in page g.
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cannot well determine, whether they are fent
along with the arteries in the common way,
or are derived from the tendinous fibres of the
mufcles expanded on the periofleum (a).
Veflels alfo pafs through the perioffeum to the
marrow 3 of which more hereafter. And fre-
quently mufcles, ligaments, or cartilages,pierce
through the perioffeum, to be inferted into the
bones.
- The chief ufes of the perioffeumare: 1. To
allow the mufcles, when they contradt or are
ftretched, to move and flide eafily upon the
bones ; the fmooth furface of this membrane
preventing any ill effeéts of their fri€tion upon
each other. 2. To keep in due order, and to
fupport the veffels in their paffage to the
bones. 3. By being firmly braced on the
bones, to afﬁﬁ in fetting limits to their in-
creafe, and to check their overgrowth. 4. To
{trengthen the conjun&ion of the bones with
their epiphyfes, ligaments, and cartilages, which
are eafily feparated in young creatures, when
this membrane is taken away. . 5. To afford
convenient origin and infertion to feveral muf-
cles which are fixed to this membrane. And,
laftly, to warn us when any injury is offered to
the part it covers; which, being infenfible,
might otherwife be deftroyed without our know-
ledge, or endeavouring to procure a remedy.

When

(a) See the difpute about the fenfibility of this and of
other membranes in Zimmerman. Differt. de irritabilit.e
A& Gotting, vol. 2.—Haller fur la nature fenfible et irrita-
ble.—Whytt's phyfilog, effay Il,==Remar. Difert. de fungo
aiticulor,  § 26. 34. .
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OF THE BONES IN GENERAL.

When the cellular fubftance conne&ing the
periofteum to the {urrounding parts is deftroyed,
thefe parts are fixed to that membrane, and lofe
the {liding motion they had upon it ; as we fee
daily in iffues, or any other tedious fuppura-
tions near a bone.~When the veflels which go
from the periofteum to the bones are broken
or eroded, a colle&tion of liquor is made be-
tween them, which produces a fordid ulcer or

rotten bone. ‘This often is the cafe after frac-

tures of bones, and inflammations of the peri-
ofteum, or after fmall-pox, meafles, [potted fevers,
and eryfipelas—~Do not the diforders of
the periofteum, coming rather along with or
foon after the cutaneous than other difeafes,
indicate fome fimilarity of ftructure in the pe-
rioffeum and {kin?

The bones are the moft hard and folid parts
of the body, and, as all other parts where large
veflels do not enter, are generally of a white
colour ; only in a living creature they are blue-
ith, which is owing to the blood in the fmall

 veflels under their {furface. The lefs therefore

and fewer the veflels are, and the thicker and
firmer the bony furface covering the veflels is,
the bones are whiter. Hence the bones of a-
dults are whit‘er than thofe of children ; and,
in both young and old, the white colour of dif-
ferent bones, or of the feveral parts of the
fame bone, is always in proportion to their vef-
fels and folidities 5 which circumftances ought

 to be re{garded by furgeons, when they are to

: G e

the condition of bones laid bare,

judge o
e Bones

v
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Bones are compofed of a great many plates*,

each of which is made up of fibres of ftrings
united by fmaller fibrils (@) ; which being ir-
re.guiarljr di ﬁpnfed, and interwoven with the o-
ther larger bres, make a reticular work,
‘This texture is plainly feen in the bones of fee-
tufes, which have not their parts clofely com-
pa&ed and in the bones of adults whlch have
been burnt, long expofed to the weather, or
whofe compofition has been made loofe by dif-
eafes.—The chinks which are generally madc
according to the dire&ion of the larger fibres
of bones that have undergone the action of fire,
or of the weather, thew the greater ftrength of
thefe than of the fibres which conneé them.—
Numerous accurate obfervationsof the different
times in which exfoliations are made from' the
fides or ends of fimilar bones, might bid fair
to determine what is the pmpnttmnal force of
cohefion in the two forts of fibres,

The plates are faid (4) to be firmly joined to
each other by a great number of claviculi, or
{mall bony procefles, which, rifing from the
inner plates, piercethroughfome, andarefixed
into the more external ones.  Of thefe nails,
four kinds, viz. the perpendicular ; oblique, head-
ed, and crooked, have been defcribed : But in
bones fitly prepared I could only fee numerous
irregular procefles rifing out from the plates (¢ ).

T'hough the exterior part of bones 1s com-
pofed of firm compaét plates, yet they are all
more

v Squame, braftex, laminz,

(o) Malpigh. Anat. plant. & oper. pofthum.

(6) Gagliard. Anat. offium nov, inveat. illuftrat. cap, 1
obl. 2,

(¢) Malpigh. oper, pofthum,
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more or lefs cavernous internally. In fome (e.g.
middle thin part of the feapula and os ilium)
the folid fides are brought fo near, that little
cavity can be feen; and in others (middle of
os humeri, femoris, &c.) the cavities are fo
large, that fuch bones are generally efteemed

“to be hollow or fiftular. But the internal {pon-
gy téxtureis evident in young animals; and
fome of it may be feen to remain in thofe of
greateft age, when bones are cautioufly opened,
after they have been kept fo long as to be free
of the oil they contain, or after being burnt,

This fpongy cavernous internal part of bones,
1s generally called their cancelli or L.aTTI1CE-
WORK, and is formed in the following manner,
The plates are firmly joined about the middle
of the bone ; but asthey are extended towards
its end, the more internal plates feparate from
the exterior, and ftretch out their fibres to-
wards the axis of the bone, where they are in-
terwoven with the fibres of other plates that
have been fent off in the fame way. Seeing
the plates are thus conftantly going off, the
folid fides of the bones muft become thinner,

. and the lattice-work muft be thicker and ftrong-

er towards their ends. This is evident in many
of them, where the folid fides of their middle
~ are very thick, and the cancelli are {carce ob-

. fervable ; whereas, at the ends, where their

' diameter is greateft, the folid walls or fides
. are not thicker than paper, and the cancelli
are numerous and large enough to fill up the
whole {pace left between the fides.

The twifting and windings which thefe can-

celli make, and the interftices which they leave,
| ' differ
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differ confiderably in figure, number, and fize ;
and therefore form little cells, which are as
different, but communicate with each other.
Some writers (2) minutely remark thefe dif-
ferent appearances of the cancelli, afier they
begin to feparate from the plates; and from
thence diftinguifh them into wrinkled, - perfora-
ted, and net-like,

The cancelli {uftain the membranous bags of
the marrow which are ftretched upon them,
and thereby hinder thefe membranous parts to
be torn or removed out of their proper places,
in the violent motions and different poftures
which the bones are employed in. This fup-
port which the cancelli afford the marrow, al-
fo {aves its membranes and veflels, in the low-
er parts of the bones, from being compre{led
by the weight of the marrow above,

The depreflions between the fibres of the
external plates of bones appear like fo many
furrows on their furface, into each of which
the periofleun enters; by which the furface of
contalt, confequently the cohefion, between
it and the bone, is confiderably increafed, and
a greater number of veffels is fent from it into
the bone, than if it was a plain furface.

Both on the ridges and furrows, numerous
little pits or orifices of canals are to be feen,
by which the veflels pafs to and from the bones.

After a {uccefsful inje&tion, the arteries can
be traced in their courfe from the pits to the
plates and fibres; and, in fawing, cutting, or
rafping the bones of living creatures, thefe vef-
fels difcover themfelves, by the {mall drops of

blood

(«) Gagliard. Anat.offium, csp. 1, obf. 4, &, 6, 7.
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blood which then ouze out from the moft folid
part of the bones. But the cleareft demonftra-
tion of the intimate diftribution of thefe {mall
arteries, is, to obferve the effect of fuch a tin-
ging fubftance as can retain its colour, when
fwallowed, digefted, and mixed with the blood
of any living animal, and at the fame time has
particles {mall enough to be conveyed into the
veflels of the bones; fuch is rubia tinflorum,
madder root (4): For we {ee the gradual ad-
vances which this tinGure makes from the pe-
riofteum into the more internal parts of the
bones, and how univerfally the diftribution of
the liquors is made, the whole bony fubftance
being tinged. Whether the time in which this
tinged liquor paffes from the outer to the in-
ternal plates, till all the plates are made of its
colour, and the time which the difappearing
of the dye, after giving the creature no more
of this fort of food, makes us think it takes to
return, are the fame in which the natural li-
quors circulate, is uncertain 3 becaufe this tin-
ging fubftance may move more flowly, or may
pafs more quickly, than the natural liquors do.
T he arteries are larger near each end than
at the middle of the large bones that are much
moved ; becaufe they not only ferve the bony
plates near the ends, but pafs through them to
the marrow.—As animals advance in age, the
arteries of the bones become lefs capacious ; as
is evident, 1. From the bones of adults having .

lefs blood in them than thofe of children have.
| 2. From

(a) Philofoph. tranfadt. num. 442. art. B. num. 443.
art. 2, num, 45%. ait, 4~——=Mem. de I'acad. des [ciences. .

- 1739, 1742,
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the contrary, increafes by age ; for then they
become more hard, compa&, and denfe. In
confequence of this, the bones of old people
are thinner and firmer in their fides, and have
larger cavities than thofe of young perfons.
The vafcular texture of bones muft make
them fubje& to obfiruciions, ecchymofes, ulcers,
gangrenes, and moft other difeafes which the
fofter parts are affe€ted with; and therefore
there may be a greater variety of caries than
1s commonly defcribed (a). -
Hence we can account for the following ap-
pearances. -
Heaemorrhages from fungous flefh rifing out
from the moft folid part of.a cut bone ().
‘The regular alternate elevation and {ubfid-
ing, or apparent pulfation, frequently to be
{een in fome of the cells of a carious bone,
Cells refembling cancelli, fometimes feen in
the part of a bone, which, in a natural ftate,
is the moft folid and firm (¢).
A bone as a tube including another bone
~within it (d).

* On the internal furface of the folid parts of

bones, there are orifices of canals, which pafs
outwards through the plates to open into other
canals that are in a longitudinal dire&ion, from
which other tranver[e pa{lages go out to termi-
nate in other Jongitudinal canals 3 and this ftruc-
ture is continued through the whole {ubftance

of bones, both thefe kinds of canals becoming -
fmaller

a) Edinburgh Medical effays and obf, vol. 5. art.2s.
Medical effay, vol. 4. art.21.
fch Thef. 8. pum, 8. Thel. 10, num. 176,
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fmaller gradually as they approach the outer
furface (2).—Thefe canals are to be feen to the
beft advantage in a bone burnt till it is white :
When it is broken tranfverfely, the orifices
of the longitudinal canals are in view; and
when we feparate the plates, the Zranfverfe
ones are to be obferved. Here however we
are in danger of believing both thefe forts of
canais more numerous than they really are;
becaufe the holes made by the procefles con-
neéting the plates of bones have the appear-
ance of the franfverfe (b), and the paflages for
the blood-veflels refemble the longitudinal ca-
nals, I don’t know how we are to keep free
of error about the tranfwerfe canals ; but think
we may diftinguifh between the two kinds
of longitudinal ones; for the paflages of the
veflels are largeft near the external furface
of the bone, and every tranfverfe fe&ion of
them is circular; whereas the lmgitudinal
canals are largeft near the cancelli, and their

- tranverfe fetions appear to me of a flat oval

figure, which may be owing to the different
momentum of the fluids conveyed in them.—
‘The fituation of the larger longitudinal canals,
and of the paffages of the larger. veflels,

. makes 2 bone appear more denfe and com-

rat in the middle of its folid fides, than to-
wards its outer and inner furfaces, where it is

fpongy. -
We fee marrow contained in the larger
tran{verfe and longitudinal canals juft now de-

alfo

{a) Havers Ofteolog, nov, p, 43.
{4) Morgagn, Adver!, 2, animad, 25,

L T
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alfo into the fmaller ones. ‘The drops of oil
which we difcover with a microfcope every
where on the furface of a recent bone fraétu-
red tranfverfely, and the oufing of oil through
the moft {olid bone of a fkeleton, which ren-
ders them greafy and yellow, are a confir-
mation of the ufe of thefe canals. Of what ad-
vantage this dlﬂributmn of the marrow thro’
the fubftance of bones .is, will be mentioned
when the nature and ufe of this animal oil is
inquired into.

Moft bones have one or more large oblique
canals formed through their fides for the paf-
fage of the medullary veﬂ'els, which are to be
defcribed afterwards. _

Bones expofed to a ftrong fire in chemical
veflels, are refolved, in the fame manner as
the other parts of animals, into phlegm, [pi-

rit, wolatile falt, fetid oil, and a black caput
mortuum. But the mpnrtinn of thefe princi«
ples varies accurdmeg to the age, folidities,
and other circumftances of bones. Young .
bones yield the largeft proportion of phlegm
fpang}f bones afford moft o/, and folid ones-
give moft falt and black rsﬁduum.—Thﬂugh

this refiduum can {carce be changed by the

force of fire while it is in clofe veflels; yet,
when it is burnt in an open fire, the tenam—
ous oil, to which it owes its black cnlnur is
forced away, and a white earth is left thal;
has little or no fixed falt in it; This earth
{eems to be the proper conftituent folid part of
bones, and the other principles give it firm-
nefs and tenacity : For the quantity of the
earth is fo great, that, after all the other

principles
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principles are feparated from a bone, its for-
mer fhape and fize remain (a) ; but it is very
brittle till it is moiftened with water or oil,
when it recovers fome tenacity.~~The mcreafc
of the proportion of earth in old people’s bones
is one reafon of their being more brittle than
thofe of young people are.

Left any imagine the falts and oils of bones,
while in a natural ftate, to be of the fame
acrid kind with thofe nhtamed from them by
the chemical analyfis, it is to be obferved,
that thefe principles may be extracted from
bones in the form of a very mild jelly, by
boiling them in water.,

 The bones fuftain and defend the other parts
of the body.

- Bones are lined within, as well as covered
externally, with a membrane ; which is there-
fore commonly called sza STEUM INTER=
NUM, /gt bl

The interndl per:qﬁmm is an exl:remel fine
membrane ; nay frequently it has a lnafe reti-
«cular texture ; and therefore it is compared by
fome to the aracknoid coat of the {pinal mar-
row : fo that we cannot expe&t to divide it in-
to iayers as we can divide the external perio-
Steum.. We can however obferve its procefles
~entering into the tranfverfe pores of the bornes,
where probably they are continued to form the
immediate canals for the marrow diftributed
through the fubftance of the bones ; and along
with them veflels are fent; as from the extema!
- periofleum, into.the bone (ﬁ}. ‘T hefe procefles

being

. (&) Havers Oflteolog. now. difc. 1.p, 3%.
' (¢) Winflow Expofition anat, des os frais, § 82.. 33 s
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being of a'very delicate texture, the adhefion
of this membrane to the bone is To {mall, that
it feparates ‘commonly more eafily from the
bﬂne than from the marrow which 1t contains :
Wherefore, one might call it the common
membrane of the marrow, rather than by the
name it now has, But whether one or t’other
defignation ought to be given it, is not worthy
a difpute.

From the internal furface of the internal
periofleum, a great number of thin membranes
are produced ; which, pafling a-crofs the ca-
vity, unite with others of the fame kind, and
form fo many diftin& bags, which communi-
cate with each other; and thefe again are {ub-
divided into commumcatmg veficular cells, in
which the marrow is contained. Hence it is,
that the marrow, when hardened, and viewed
with a microfcope, appears llke a clufter of
{fmall pearl ; and that the hardened marrow of
bones buried long under ground, or laid fome
time in water, and then dried, is granulous ().
‘This texture is ‘much the fame with what
obtains in the other cellular parts of the body,
-where fat is colleéted ; only that the cells
containing the marrow are fmaller than thofe
of the tanica adipofa or cellulsfa elﬁ-‘:where,
which probably is ‘owing to their being in-
clofed in the bones, where they are not fo
much ftretched or extended as in other parts.

TheMarRrRoW is the only part of the blood,
feparated by fmall arteries, and depofited in

thefe cells.. Its colour: and confiftence ma

therefore

(a) Ruyfch Thtfwr 9. num, 2, et Adverl, dec, 111,
obll 9. .
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The general rule of the {mall veffels de-
creafing in their capacities as animals advance
in age, to which many phznomena in the ani-

‘mal ceconomy are owing, obtains here: For

tho’ the trunks of the medullary veffels enlarge
as animals turn older; yet the fmall branches
become fmaller ; as is evident from inje&tions,
which cannot be made to pafs near {o far in
thefe veflels of adults as of children, Hence
the marrow is bloody in children, oily and
balmy in middle age, and thin and watery in
old people. '

By experiments made on the marrow, when

‘bones of living animals are opened or cut thro’

(a), and from the racking pain with ‘which
fuppurations within bones are frequently at-

‘tended, we have fufficient proof that the mem-

branes here are fenfible, and confequently have
nerves diftributed to them. Hippocrates (4)
might therefore fay juftly, that a wound pe-
netrating into the cavity of 'a bone may pro-
duce a delirium. | |
T he veffels of the marrow, wrapt up in one
common coat from the periofteum, pafs thro’
the bones by proper canals ; the moft confider-
able of which are about. the middle of each
bone, and are very oblique. Sometimes thefe
veflels continue at a little diftance in their
paflage when the cana] is divided by a {mall
bony partition or two.
From the ftructure of the contents of the
bones, we may judge how thefe parts, as well
as

(a) Du Verney, Memoires de I'acad, des i'ci;m:;:s, 37 Q0.
() Aphorifm. § 7. aph. 24.
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as others, may be fubje& to oidemay phleg-
mon, eryfipelas, {chirrhus, &c.and may thence
be led to a cure of each, before the common
confequence, putrefadtion, takes place, and
frequently occafions the lofs of the limb, if not
of the patient.

The marrow is of very confiderable ufe to
the bones; for by entering their tranfverfe
canals, and pafling from them into the longi-
tudinal ones, it is communicated to all the
plates, to foften and conne& their fibres,
whereby they are preferved from becoming too
brittle; as we fee they do in burnt bones, or
thofe long expofed to the airj in people la-
bouring under old age, pox, or fcurvy : Inall
which cafes, the oil is either in too little quan-
tity, or has its natural good qualities changed
for worfe ones.

Befides this advantage which the {ubftance
of bones has from the marrow, their articu-~
lations are faid (a) to receive no lefs benefit
fromit: for it is thought that the marrow
pafles into the articular cavities, through the
holes which are in the bones near the large
10ints. And, asa proof of this, it is alledged,
that butr:hers, upon fe¢ing the greater or lef-
fer quantity of marrow, in the bones of cows,
can tell whether they have travelled far or lit-
tle before they were flaughtered.

When the marrow, after having ferved the
ufes mentioned, is reaflumed into the mafs of

blood, (asit is continually, in common with
- all other fecreted liquors that have not paffa-

B 3 ges

fa) Joan de Muralto Vade mecum anat. exercit. 5. § 3.
Havers Ofteclog. nov, difc. 3. p. 179.
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ges formed for conveying them out of the bo-
dy), it corrects the too great acrimony com-
municated to the faline particles of our fluids
by their circulation and heat; in the fame
ménner as lixivial falts are blunted by oil in
making foap. Hence, in acute difeafes, the
marrow, as well as the other fat of the body,
is quickly wafted, but muft be immediately fup-
plied by liquors from the veflels ; feeing the
cells within the bones, which have no affift-
ance to their contration from the preflure of
the atmofphere, cannot collapfe, as the tela
cellularis under the {kin does, when the liquor
in its cells is abforbed : the bones therefore are
always full,

Since it is the nature of alloil to become
thin and rancid when expofed long to heat,
and bones have much oil in their firm hard
fubftance, we'may know why an ungrateful
fmell; and dark coloured thin sefor, proceed
more from corrupted bones than from other

parts of the body % and we can underftand the

reafon of the changes of colour which bones
undergo, according to their different degrees
of mortification.~—Hence likewife we may
learn the caufe of a fpina ventofa, and of the
difficulty of curing all caries of bones proceed-
ing from an obftruétion, and confequent putre-
fﬁ&mn of the marrow ; "and of the quick pulfe,
thirft, and Zefic par axyfm: fo often attend-
ing thefe difeafes. ‘Thefe phacnomena alfo teach
us the reafon of the fatal prognsfis taken from

black fetid urine in fevers.
Though bones fo far agree in their ftruQlure
and annexed parts, yet we may obferve a con-
fiderable
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{iderable difference among them in their mag-
nitude, figure, fituation, {ubftance, connection,
ufes, &c. From which authors have taken
occafion to diftinguith them into as many
clafles as they could enumerate of thefe differ-
ent circumftances. * But thefe being obvious
to every perfon. that looks on bones, 1 fhall
only mention one of them j; which compre-
hends very near the whole bones of the body,
and at the {fame time leads us to examine the
moft confiderable variety that is to be found
in the difpofition of their conftituent parts,
and in their ufes. It is this, that fome bones
are broad and flat, while others are /ong and
round,

The broad bones have thin fides, by the
plates being foon and equally fent off to form
the lattice work 3 which therefore 1s thicker,
and nearly of an equal form all through. By
this ftru€ture, they are well adapted to their
ufes, of affording a large enough furface for
the mufcles to rife from, and move upon, and
of defending fufficiently the parts which they
inclofe, |

The round bones have thick ftrong walls in
the middle, and become very thin towards their
ends, which is owing to very few plates fepa-
rating at their middle ; where, onthat account,
the cancelli are fo fine and fmall that they are
not taken potice of : But fuch bones are faid
to have a large refervoir of oil in this place.
Towards their ends the lattice-work becomes
very thick, and rather more compleat than in
the other fort of bones.—Thefe round bones
having ftrong forces naturally applied to them,

j B 4 oo SRS
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and being otherwife expofed to violent inju-
ries, have need of a cylindrical figure to refift
external preffure, and of a confiderable quan-
tity of oil to preferve them from becoming
too brittle. Befides which, they are advanta-
geoufly provided with thick fides towards their
middle, where the greateft forces are applied to
injure them ; whiﬁe their hollownefs increa-
fes their diameter, and confequently their
ftrength to refift forces applied to break them
tranfver(ely (a). ‘Thus, for inftance, in eftima-
ting the proportional refiftance of two cylin-
drical bones of unequal diameters, but confift-
ing of an equal number of fimilar fibres uni-
formly difpofed round each, it is plain,

1. That the abfolute force of thefe two
bones is equal, becaufe they confift of equal
numbers of fimilar fibres,

2. ‘That the abfolute forces of all the fibres
in each bone have the fame effe& in refifting
any power applied to break them, asif the
fum of all their forces was united in the re-
fpe&ive centers of the tranfverfe fetions
where the fratures are to be made. For, by
hypothefis, the fibres being uniformly difpofed
in each, there is not any fibre in either bone
that has not a correfponding fibre ; the fum of
both whofe diftances from the axis of revo-
lution (about which all the parts of the bone
mufl revolve in breaking) is equal to two femi-
diameters of the bone : Confequently each fi-
bre, and all the fibres, may be regarded as re-
fifting at the diftance of one femidiameter or
radius from this axis, that is, in the center,

3. Since
(«) Galilei Mechanic, dialog. 2.
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3. Since the united force of all the fibres is
to be regarded as refifting at a diftance from
~ the center of motion equal to the femidiame-
ter, it follows, that the total refiftance of all
thefe fibres, or the firength of the bone, 1s
proportional to its {emidiameter, and confe-
quently to its diameter.

I have here taken for an example one of the
moft fimple cafes for calculating the proportie-
nal forces of bones, But, was it not teo fo-
reign to the prefent defign, it might be univer-
fally demonftrated, that, of whatever figure
bones are, and in whatever manner thewr fibres
are difpofed, their ftrength muft always bein a
ratio, compounded of the area of their tranf-
verfe feGions, or of their quantity of bony
matter, and of the diftance of the center of
gravity of thefe fettions from the center of
motion or fulcrum, on which the bone is fup-
pofed to be broken (a):

Since therefore the ftrength of bones de-
pends on the number of fibres, or quantity
of matter, and the largenefs of their diame-
ters, one may conclude, that the part of a bone
formerly fractured, and reunited. by a calius,
muft be {tronger than it was before the fracture
happened ; becaufe both thefe advantages are
obtained by a callus ; which is a wife provifion,
{ince bones are never fet in fuch a good direc-
tion as they were naturally of; and then
wherever a callus is formed, there is fuch an
obftruction of the veflels, thatif the bone was

B:s again

~(a) See the demonttration of this theorem by Dr. Porte;-
fieldin the Edinburgh Medical effays, vol. 1. ait 10, ;
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again broken in the fame place, the offific
matter could not fo eafily be conveyed to re-
unite it. ‘This callus may indeed, for want of
compreflion, be allowed to form into a {pongy
cellular fubftance (a); but even in this cafe
the ftrength of the bone is here increafed by
one or both the caufes above-mentioned.

Many bones have protuberances, or pro-
ceffes *, rifing out from them. If a procefs
ftands out in a roundifh ball, it is called caput,
or kead —1f the head is flatted, it obtains the'
‘appellation of condyle. A rough unequal
protuberance, is called tuberofity. When a
procefs rifes narrow, and then becomes large,
the narrow or fmall part 1s named cervix, or
neck — Long ridges of bones, are called
Jpines. Such procefles as terminate in a
fharp point, have the general name of coronet,
or corondid, beftowed on them, though moft of
them receive particular names from the refem-
blance thay have, or are imagined to have,
to other fubftances, e. g. maftoid, flyloid, an-
choraid, coracoid, [pinal, €Fc—Such procefles
as form brims of cavities, are called fuperci-
liat. = o

Proceffes ferve for the advantageous ﬂ!‘!glﬂ
and infertion of mufcles, and render the arti-
culations firm and ftable.

Before

(a) Ruyich. Thefaur. 8. n. 49.  Mul, anat. thec, B. repo-
fit, 2 n. 2.

* AmiQuasis, ExQuoeig :.";'-:-xn, wpnﬂa?m, ﬂ:'poﬁhﬂ;ﬁa,
Exceffu, explanatio, tuberculum, gibbus, eminentiz, produc-

tio, extubemnua, projectura, cnalteuna.
+ Roftra glandes.

T Yruss, oQpuss, @uForss, xfirn, Labra.
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Before leaving this fubjet, we muft remark,
that much the greater number of what are
called procefles in adult bones, difcover them-
felves 1 m children to be epiphyfes, or diftinét
bones, which are afterwards united to the other
parts ; fuch are the ffyloid procefles of the
temporal bones, procefles of the wertebre,
trochanters of the thigh, &c. However, as
I defign to infift chiefly on the defcription of
the adult fkeleton, in which the union of thefe
parts is fo intimate, that fcarce any veftige
remains of their former feparation, I fhall re-
tain the common appellation of apophyfe, or.
procefs, to all fuch protuberances ; but fhall re-
mark the principal ones that have no juft title
to this name, when they occur in the defcrip-
tion of particular bones.

- On the furfaces of a great many of the bones
there are cavities, or depreflions: If thefe are
‘deep, with large brims, authors name them
cotyle *—1If they are fuperficial, they obtain
the defignation of glene, or glenoid. 'Thefe
general claffes are again divided into feveral fpe-
cies :—Of which pits are fmall roundith chan-
nels funk perpendicularly into the bone.— Fur-
rows are long narrow canals, formede in the
{urface y=—nitches or mnotches, {mall breaches
in the bone ;—/musfities, broad, but fuperficial
depreflions without brims ;—foffe; large deep
cavities, which are not equally furrounded by
high brims ;—/mufes, large cavities within the
fubftance of the bones, with fmall apertures ;
~—foramina, or holes, canals that pierce quite
through the fubftance of the bones.—W hen

this

* Roronide, $£B4pos, Acetabula, pixides, buccelle: -
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this laft fort of cavity is extended any long
way within a bone, the middle part retains the
name of canal, and its ends are catled holes.

~ 'The cavities allow the heads of bones to play
in them ; they lodge and defend other parts;
they afford fafe paffage to veffels, mufcles, &c.
‘T'o mention more would engage us too much in
the hiftory of particular bones, which more
properly belongs to the demonftration of the

fReleton, where we fhall have occafion to ob-

ferve thefe feveral {pecies of cavities,

To far the greater number of bones, whofe
ends are not joined to other bones by an im-
moveable articulation, there are fmaller ones
annexed, which afterwards become fcarce dif-
tinguifhable from the fubftance of the bone it-
felf. Thefe are called epiphyfes, or appendices™.
Some bones have one, others have two, three,
or four of thefe appendices annexed by the
means of cartilages, which are of a confider-
able thicknefs in children, but by age become

P o

thinner ; the offification proceeding from the:

end of .the bone on one fide, and from the
epiphyfes on the other, till at laft, in adults,
the place of their conjun&ion can f{carcely be

feen on the external furface; and it is only

fometimes that we can then fee any mark of
diftin&ion in the cancelli (a).

Several procefles (e, g. trochanters of the
thigh, [pine of the frapula, &c.) have epi-
phyfes 5 and procefles frequently rife out from

cpiphyfes ;

% Applantatio, additamentum, adnafcentia, adnexum, pe-
rone. -

(a) Winflow, Expofition anatomique de corps humain,
traite des os fecs, § aud.
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epiphyfes 3 for example, at the lower end of

the femur, ulna, tibia, Ce, (a).

The epiphyfes are united chiefly to fuch

‘bones as are deftined for frequent and violent

motion ; and for this purpofe they are wifely
framed of a larger diameter than the bone
they belong to; for by this means, the furface
of conta&t between the two bones of any ar-
ticulation being increafed, their conjunétion
becomes firmer, and the mufcles inferted into
them a& with greater force, by reafon of their
axes being further removed from the center
of motion, Thefe advantages might indeed
have been obtained by the expanfion of the
end of the bone itfelf, to a thicknefs equal to
that of the epiphyfes ; but then the conftant
{feparation of new plates to form fo wide a cel-
lular ftru@ure, muft have left the folid fides of
the bones fo thin, as to yield eafily, either to
the a&tion of the mufcles fixed to them, and
pafling over them, to the weight feveral of
them are obliged to fupport, or to the appli-
cation of any other external force. |
Several anatomifts () thought that the epi-
phyfes ferve other purpofes: fuch as, fecuring
the ligaments of the articulations which rife out
trom between the bones and them 3 for, as foon
as thefe parts are intimately joined, the liga-
ments infinuated betwixt them muft have a
much ftronger conne&tion than they could have
to the fmooth furface of the bones. Such an
mterception of the ligament betweeen the body

of

(a) Vellel. De human, corp. fabrica, lib. 1. cap. 3.
(b) Collumb, de re anatomica, lib, 1, cap, 2, ~—Fallop,
Expol. de offibus, cap. 1.
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of the bones and its epip/y/fe is not to be feen;
but as, at this place, the bone remains longer
foft than any where elfe, and the adhefion of
the periofieum, and of ligaments to bones, is
always {tronger in proportion to the bones be-
ing neareft to the confiftence of thofe parts,
which is, being fofteft, the opinion of thefe
~writers concerning the ﬂronger connettion of
the ligaments, where the bones and epiphy/es
join, is not without fome foundation.

Poflibly tooyq by the fibres of epiphy/es not

extending themfelves fo longitudinally as thofe
of the bones, there may be lefs chance of the
former running into each other, than of the
latter.
- The foftnefs of the ends of bones may be
of {fome advantage in the womb, and at birth,
after which the offification begins at different
points to form epiphyfes, before the oflification
can extend from the middle to the ends of the
bones (¢ ).

However folid and compaé& adult bones are,
yet they were once cartilages, membranes,
nay, a mere gelly. This needs no further
proof, than repeated obfervations of embryos
when diffe¢ted : And how much more tender
muft the bones be before that time, when
neither knife nor eye is capable to difcover
the leaft rudiments of them ? By degrees they
become more folid, then affume the nature of
griftles, and at laft offify ; the cohefion of their
plates and fibres always increafing in propor-
tion to their increafed folidities ; as is evident
from the time neceffary to unravel the texture

0 t".-' - ').--"Il

(a) Haller de ftudio medic. p. 267¢
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of the bones of people of different ages, or of
denfe and of fpongy bones, or of the different
parts of the fame bone, and from the more
tedious exfoliations of the bones of adults than
of children. |

After any part of a bone is fully éffified, its
fibres are extended little more in length, at
that part, though they increafe there in thick-
nefs, and though their fofter parts continue to
become longer ().

As the fjidity of bones increafes, their pe-
rioffeurn more eafily feparates from them.
When bones are membranous, the perioffeum
and they cannot be diftinguifhed; they appear
to be the fame fubftance. Whenthey are car-
tilages, their membrane adheres fo firmly to
them, that it is difficult to feparate it from
them. Where the rigid bony fibres are, the
periofteum is eafily taken off.—Is the fimilarity
of ftru&ture and confequent greater attra&ion
of the membrane and fubftance it inclofes,while
they are both flexible the caufe of their great-
er adhefion? or is it owing to the veffels
that go from the one to the other being then
larger? or do both thefe caufes combine to
produce this effe€t ? Or is the membrane or
cartilage, which becomes bone afterwards, to
be confidered as the {fame fubftance with the
periofteurn (b) 2 and muft all thefe plates of
bones be therefore faid to be layers of the pe-
riofleun hardened (¢) ?

The

(a) Hales's Vegetable ftatics, p. 203.—Du Hamel Me-
moires de I'acad. des fciences, 1742.

(6) Memoires de Pacad des feiences, 1744.
~ {¢) Memoires d¢ P'acad, des {ciences, 1743, -+
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The offification of bones depends principally
on their veffels being fo difpofed, and of
fuch diameters, asto feparate a liquor, which
may eafily turn into a bony {ubftance, when it
is deprived of its thinner parts; as feems plain
from the obfervation of the callous matter fe-
parated after fratures and ulcers, where part
of the bone is takenout: For in thefe cafes,
the veflels extending themfelves,and the liquors
added to them, are gradually formed into gra-
nulated ftefh ; which fills up all the fpace where
the bone is taken from, then hardens, till it
becomes as firm as any other part of the bone.
"This happens frequently, even when the ends
of the difeafed bone are at a confiderable dif-
tance from each other (a).

"The induration of bones is alfo greatly af-
fifted by their being expofed, more than any
other parts, to the ftrong preflure of the great
weights they fupport, to the violent contra&ion
of the mufcles fixed to them; and to the
force of the parts they contain, which endea-
vour to make way for their own further growth.
By all this prefling force, th€ folid fibres and
veflels of bones are thruft clofer; and fuch
particles of the fluids conveyed into thefe vef-
fels as arefit to be united to the fibres,are fooner
and more firmly incorporated with them, while
the remaining fluids are forcibly driven out
by the veins, tobe mixed with the mafs of
blood. In confequence of this, the veflels gra-

: dually

(e) Hildan de vuln, gravi{~Med. effays, vol. 1. art,
2.3.—Job a Meckren obl 69.—~Mem. de 1'acad. des fciences,,
1742,~—5ee collg&ion of fuch cales in Bochmer de offium
callo,
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dually diminifh as the bones harden, From

. which again we can underftand one reafon,
why the bones of young animals fooner reunite
after a fraGture than thofe of old, and why
cattle that are put too foon to hard labour, fel-
dom are of fuch large fize as others of the {ame
brood who are longer kept from labour.

That the offifying of bones greatly depends
on preflure, feems to be evinced from the fre-
quent examples we meet with of other parts
turning bony, when long expofed to the pref-
fing force of the furrounding parts, or when
they are fubjefted to the like circumftances
by their own frequent and violent contraétion,
Witnefs, the bones found frequently near the
bafe of the heart in fome old men (4), and in
feveral other creatures, WNay, the mufcular
fubftance of the heart has been offified in fuch
(), and the arteries of old men often become
bony. The cartilages of the Jarnyx are ge-
nerally offified in adults—In beafts of burden,
the cartilages between the werrebre of the back
very often change into compleat bones ; and,
being intimately united with the vertebre, the
whole appears one continued bone :—Nor is
the perioffeum exempted from fuch an indura-
tion (¢).

To confirm this argument f{till farther, we
may obferve, that bones begin their offifi-

cation

(a) Riolan, Comment. de offib, cap. 32.—Bartholin, Hift,
medic, cent, 1, hift, go,~—Ibid, cent, 2, hift, 4s.

(f) Chefelden, Anatomy, book 1, introd,~—=~Garengeot,
Hiit, de I’acad, des fciences, 1726,

(¢) Peyer, Ephemerid, German, decur, 2, ann, 7, obferv,
igStf*
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cation at the places where they are moft expo-
fed to thele caufes, viz. in.the cylindrical
bones from a middle ring, and in the broad
ones, at or neartheir center, from one or more
diftin&t points. 'T'he reafon of whichis, T"hat
thefe parts are contiguous to the bellies of the
mufcles annexed to the bones, where the {wel-
ling of thefe moving powers is greateft. W hat .
the effeéls of this may be, let any judge, who
view fome of the bones, as the fcapula, and
offa ilium, which are covered with mufcles on
each fide; how compa& and thin they are in
adults, where the bellies of the mufcles were
lodged ; whereas in children they are thicker,
But this being the middle part of thefe bones,
where the greateft number of fibres 1s, this
particular place would have been much thicker
in adults, had not this forcible caufe been ap-
plied, which has not had {uch effefts in chil-
dren, whofe mufcles have not been much ex-
ercifed.—Befides, if we allow that all the parts
of a bone are equally increafed by the conftant
fupply of new particles, each fibre, and every
particle of a fibre, endeavours to make way
for its own growth, by pufhing the one next to
it ; and confequently by far the greateft pref-
fure 1s on the middle to make the particles
firm, and therefore to begin their offification
there. Laftly, the pulfation of the medullary
arteries, which enter the bones near to this
middle part, may, as authors have alledged,
contribute perhaps fomewhat to this induration.
From the effe&ts of preflure only it is, that
we can account for the bones of old people
having their {ides much thinner, yet more

denfe
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denfe and folid, while the cavities are much
larger than in thofe of young people 5 and for
the prints of mufcles, veflels, &c. being fo
much more ftrongly marked on the furfaces of
the former than the latter, if they belong to
people of near the fame condition in life.—
Preffure muit likewife be the caufe, which, in
people of equal ages, makes thefe prints ftrong-
er in the bones of thofe who had much labour
and exercife, than they are in people who have
led an indolent una&tive life,

Perhaps both the caufes of offification a-
bove-mentioned, may be aflifted by the nature
of the climate people live in, and the food
they ufe, Whence, in hot countries, the in-
habitants fooner come to their height of fta-
ture than in the northerly cold regions: And
thence {eems to have arifen the common prac-
tice among the ladies, of making puppies drink
brandy or fpirit of wine, and of bathing them
in thefe liquors, to prevent their growing big.
Nay, it has been obferved, that much ufe of
fuch fpirits has occafioned parts, naturally
foft, to petrify in fome, and to oflify in other
people of no great age (a).

From the foregoing account of the ftruéture
of bones, and of their offification, we may
underftand the reafons of the following phzno-
mena. |

How the natural colour of bones may be
changed by fome forts of food ().

- Why

(a) Littre, Hiftoire de I'acad. des fciences, 1706—~Geof-
froy, Memoires de I'acad. des {ciences, 1706,

(&) Philofoph. Tranlact. 442. art. 8. numb, 443. art. 2.
numb. 457, art, 4. Mem. de 'acad. des fciences, 1739, 1741.
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Why the bones of fome people are fo long
in hardening, -and in others never compleatly
indurate. |

Why, in fuch whofe offification is flow, the
bones are generally thicker in proportion to
their lengths, efpecially at their ends; as in
the rickets. | _

How hard firm bones have become foft and
pliable by difeafes (a).

Why in fome difcales, epiphyfes feparate
from bones (&), and the ends of fractured bones.
come afunder many years after their fraltures
appeared to be cured (¢). '

How bones may wafte and diminith (d).

How bones may become folid all through,
without any appearance of cancelli (e).

How nodes, tophi, and exoffofes, happen af-
ter the erofion of the external plates of bones
in the Jues wenerca, [curvy, rheumatifm, and
Igaut.

How bones exfoliate by the rifing of granu-
lated flefh from their furface,

How and from what callus is formed after a
fra&ure ( f).

Why

(a) Hiftoire de P'acad, des fciences, t700.~Mem. 1722—
Gagliardi, Anatom. offium, cap. 2. oblerv, 3.—~Ephem.Germ,
decur, 1. ann. 1. obf, 34. etfchol. decur. 2. ann. 7. obf, 212,
235. decur. 3. ann. 2. obl, 3.——Philof.Tranf, No. 470. § 3.
Ibid. vel. 48. § 4. and 44. _

(&) Memoires de 1’acad. des {ciences, 1699.—~Diemerbrook,
Anat. lib. 9. cap. 19.—Cowper’s Anat. explic. tab. 96. fig. 1.

(¢) Anfon’s Voyage. -

(d) Chelelden, Anat,book 1. introd.—Hift. de I'acad. des
fciences, 1700,

~ (e) Ruylch. Thefaur, 2. are. g. thef. 3. loc. 1. numb, g.
thef. 9. numb, 2. not. 3.~~Bochmer de cailo offium.

- (f) Memoires de V'acad. des fciences. 39 41.~Dehtleef de
offium calle,
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Why callus appears to be rather the conti-
nued fubftance of the perigffeum than of the
bone, while it remains foft and flexible ; but

- feems continued with the bone after it offi- %
fies (a). X -
-+ Why callus is fenfible, while it is foft, but hm:fx
becomes infenfible when it hardens. Prirond

What occafions fumetlmes fuch difficulty in W‘n‘-‘/‘t"’
curing fra&tured bones ; ed}' they never re- (- |
‘unite, though they are redl:u: and all proper A *
means towards a cure are ufed (&).—Are the |
bones of women with child more tedious in
reuniting than thofe of other people (¢) ?

- Why callufes, after fraltures, are fometimes
very thick and rutuberant |

What dnﬂ"eremca there ought to b in the
application of bandages to fraures of the
bones of old and of young patients,

‘How bones, remaining long unreduced after ]
a luxation, may have their form fo changed :
as to make their redu&ion very difficult, if not ;
impoflible (4).

Whoever is defirous to know, in what time
and order each bone and its feveral parts be-
gin to afflume a bony nature, let him confult

. Kerchingius'

fa) Mem. de 'acad. 1741.

(%) Meckren Obferv. medico-chirurg, obf. 71.~Ruyfch,
Adverf. dec. 2. § 2. obferv. anat. chir. ebf. 4.—~Van Swieten
in Boerhave Aphor. § 354.

(¢) Hildan, centur. 5. obf, 87, et cent, 6. obf, 68, mwemes
Philof, Tranfaét, No. 494. § 21.

(4) Saltzman. Obf. decur. obf. 6 ~=Memoires de I'acad.
de chirurgic. tom, 2. p, 155.====Bochmer Intit. ofteclog,

§ 596.
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Kerchingius (a), who gives us the delineations
of abortions from three days after conception,
and traces the offification of the bones from
three weeks, and a2 month, till the time of
the birth : To whom fhould be added Costerus
(8) and Eyffonius (). An account of this fub-
je& might alfo be colle&ted out of Ruyfch’s
works, where fome of the miftakes committed
by the former authors are correfted: and fe-
veral more particulars, to make the hiftory of
the offesgenea more accurate, have fince been
added by Nefbit (d) and Albinus (¢).
I mutft refer to the authors now quoted for
the more curious part of the human ofteogeny ;
not having preparations enough to give fucha
full hiftory of it as is done by them. ButlI
fhall endeavour to explain the more ufeful and
neceffary part of the ofteogeny, by fubjoining
to the defcription of each bone of an adult,
its condition in ripe children; that is, in fuch
as are born at the ordinary time; and fhall
point out what parts of each are afterwards join-
ed in form of epiphyfes. 'This, with the fol-
lowing general rules, feem to me fufficient for
. underftanding what of this fubjeét is neceflary
in the pra&ice of phyfic and furgery.

1. Wherever I mention any parts being
cartilaginous, ortheir being ftill feparable from
the other parts of the bone to which they be-

long,

(a) Anthropograph. ichnograph. et ofteogenea foetuum

(%) De offibus foetus abortivi. _

(¢) De offibus infant. cognofcend. et curand:

(d) Human Ofteogeny explained.

(e) Icones efium foetGs humani; accedit ofteogeneae bre-
vis hiftoria.
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long, I would be underftood to hint, that, a-
bout feven or eight years of age, fuch parts
are oflified and united to their proper bones,un-
lefs when it is faid, that they are afterwards
formed into epiphy/fes.

2. Such as become epiphyfes, are generally
oTified at feven or eight years of age ; but, be-
ing for the moft part moiftened by [ynovia,
their external furface is ftill fomewhat cartila-
ginous, and they are not yet united to their
bones.

3. At eighteen or twenty years of age the
epiphyfes are entirely offified, and have blended

- their fibres fo with the body of the bone, asto
make them infeparable without violence.

The knowledge of this partof the offesgeny
I think neceflary,to prevent dangerous miftakes
in the cure of {everal difeafes. As for example :
Without this knowledge, the feparation of an
epiphyfe might be miftaken for a fra&ure or
luxation.—The interftice of two partsof a
bone not yet joined, might be judged to be a
fffure.—A dfaﬂs;ﬁr, ‘or feparation of {fuch
disjoined pieces of a bone, might be thought a
fraGture.—"The protrufion of one piece, or its
overlopping any other, could be miftaken for an -

~ excrefcence or exoffofis~Such errors about
the nature of a difeafe would give one very
different indications of cure, from what he
would have, if he really underftood his patient’s
~ cafe. Andvery often the knowledgeof the dif-
ferent inequalities on the furfaces of bones,
* muft direét usin the execution of what is pro-
per to be done to cure feveral of their difeafes.

¥

Having
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Having thusconfidered the bones whenfingle,
we ought next to fhew the different manner of
their conjunétions %. To exprefsthefe, anato-
mifts have contrived a great number of techni-
cal terms; about the meaning, propriety, and
claffing of which, there has unluckily been va-
riety of opinions. Some of thefe terms it is
neceflary to retain, fince they ferve to exprefs
the various circumftances of the articulations,
and to underftand the writers on this fubject.

The ARTICULATIONS are moft common-

divided into three clafles, viz. [ymphyfis,
lynarthrofis and diarthrofis.

Symphyfiis, which properly fignifies thecon--
cretion or growing together of parts,when ufed
" to exprefs the articulations of bones, does not
feem to comprehend, under the meaning ge-
nerally given to it, any thing relating to the
form or motion of the conjoined bones ; but
by it moft authors only denote the bones to be
conneCted by fome other fubftance; and as
there are different fubftances which ferve this

purpofe, therefore they divide it into the
three following fpecies:

1. Synchondrofis +, when a cartil&ged is the
conne&ting fubftance : Thus the ribs are join-
ed to the flernum ; thus'the bodies of the verte-
bre are connefted to each other; as are like-
wife the offa pubis.

2. Syn-

* Siyradic, a'wBimq,u-upBa}.n, auiics, compofitio, con+

nexio, articulatio, conjunétio, nodus, commiffura, fructura,
compages.

1 Amphiarthrofis.
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other bone, with which it is articulated; asin
- the conjunétion of the femur with the tibia.

The fecond fpecies is, when a bone receives
another at one end, and is received by the fame
bone at the other end; as in the radius and
ulna.

- The laft fort is, when a bone receives ano-
ther, and is received by a third ; as in the ob-
lique procefles of the vertebre.

When I firft mentioned the articulations of
bones, I faid there were different opinions con-
cerning the ufe of their technical names, ¢, g.
It has been faid, that fymphyfts thould be the
name for the immoveable articulations, and
[fynarthrofis fhould be underftood to be the
conjunétion of bones by fome conneéting medi-
um, Thofe who have taken [ymphyfis inthe
fenfe I did, of its exprefling the conjunétion of
bones with a connecting fub{’cance, have difa-
greed in their definition of it ; fome inferting,
- and others leaving out, its alluwmg motion.—
‘Where they have agreed in their definition,
they have not been of the fame mind concern-
ing the {pecies ofit. For feveral think the Sy-
ﬁrrny".r and fyndefmofis applicable to fo many
joints which are univerfally allowed to be claf-
~ fed under the diarthrofis, that it muft create
~ confufion to name them by any fpeciesof the
- Jymphyfis. IFew keep to fuch a general de-
finition of the [ynchondrofis as 1 have done 3
and, whether they determine it to allow nomo-
tion, or an obfcure or a manifeft one, bring
themf{elves into difficulties, becaufe there are
examples of allthefe three kinds. Some a-
gain, by too nicely diftinguithing obfcure and

2 manifeft
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manifeft motions of bones, have blended the
[fynarthrofis and diartkrofis and from thence
have branched out the different compound fpe-
cies of articulations that may be formed of
them fo far, that they could find no examples
in the body to illuftrate them by.—It would be
tedious to enumerate more of the jarring opi-
nions, and it would be far more foto give a
detail of the arguments ufed by the difputants.
It is fufficient for my purpofe, that it is under-
{tood in what fenfe I take thefe technical terms ;
which I do in the following manner : .

Whenl mention the [ymphyfis or fynartihrafss,
or any {pecies of them, I fhall always under-
ftand them according to the explication already
given of them. But though the preceding
account of the diarthrofis; or articulation of
moveable bones, has been almoft univerfally
received ; yet, feeing it does not comprehend
all the moveable articulations of the body, and
one of its fpecies does not anfwer to any no-
tion we can have of the conjun&ion of two
‘vones, = muft beg leave to change the defini-
tions and kinds of thefe joints. |

I would call diart/refis that conjunétion of
bones, whereby they are fitted for motion, be-
ing each covered with a fmooth cartilage, con-
nected by one or more common ligaments, and
lubricated with liquor at the conjoined parts,
In which definition, I have no regardto the -
quantity of motion which they really do per-
form ; the motion being often confined or

~enlarged by {ome other caufe not immediately
depending on the frame of the two furfaces of
the
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Ginglimus, 1 would reckon that articulation
by the form of which the motion of the joined
bones muft be chiefly confined to two dire&tions,
which hinges of doors are,

The firft fpecies of this is the frockoides,
when one bone turns on another, as a wheel
does on its axis : 'Thusthe firft versebra of the
neck moves on the tooth-like procefs of the
{fecond. 'Thisis the moft proper kind of gin-
glimus, |

The fecond fpecies fhould be efteemed that
articulation where {everal prominent and hol-
low {urfaces of twobones move on each other,
within the fame common ligament ; as in the
knee, elbow, &,

The third fort of ginglimus i1s, when two
bones are articulated to each other at different
parts, witha diftiné& apparatus of the motory
machines at each; fuch is the articulation of
the os occipitis with the firft vertebra of the
neck ; of any two contiguous vetrebre, by their
oblique proceffes ; of the ribs with the bodies
and tranfverfe procefles of the wertebre ; of the
radius with the wulna, tibia with the fibula,
aﬂragufy.r with the mfc‘ﬂﬂeum, &e.

I would entirely throw out what is common-
ly called the third kind of ginglimus: For, in
examining the conjunétion of a bone withtwo
others,as in the common example of a vertebra
joined with the one above and below, the con-
neétion of the middle one with each of the o-
ther two ought to be confidered feparately ; o-
therwife we might with the {ame propriety e-

- {teem the articulations that the long bones, the
[femur, tibia, humerus &c. have at their " dif-
ferent
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(a). W hence we may judge how neceflary
it is to attend to the different ligaments, and
the changes which have been made on them
by a luxation, whenit is to be reduced.

Ligaments alfo fupply the place of bones in
feveral cafes to advantage: Thus the parts in
the pelvis are more fafely fupported below by
ligaments, than they could have been by
bﬂl’lﬂ.‘—'——ThE I}.Enmanta Plﬂ.cﬂd in the great
holes of the offa innominata, and between the -
bones of the fore-arm and leg, afford conve-
nient origin to mufcles.—Immoveable bones
are firmly conneéted by them ; of which the
conjunétion of theos facrum and innominatum
1s an example, They afford a focket for
moveable bones to play 1n, as we fee part of
the affragalus does on the ligament ftretch-
ed from the heel-bone to the fcaphoid.

Numerous inconveniencies may arife from
too long or fhort, ftrong or weak, lax or rigid
ligaments, '

CArRTILAGES * are folid, fmooth, white,
elaftic fubftances, between the hardnefs of
bones and ligaments, and covered with a
membrane, named perichondrium, which is of
the fame ftru@ureand ufe to them as the pe-
riofteum is to the bones.

Cartilages are compofed of plates, which are
formed of fibres, difpofed much in the fame
way as thofe of bones are; as might be rea-
fonably concloded from obferving bones in a
cartilaginous ftate before they offifv, and from
feeing, on the other hand, fo many cartilages

become bony, ‘T'his may "be ftill further con-
firmed,

(a) Fabric, ad Aquapend. de articul, part. utilit. pars 3.
] Xwg‘r‘.u:.
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- Cartilages feem to be principally kept from
offifying, either by being fubjefted to alternate
motions of flexion and extenfion, the effets
of which are very different from any kind of
{imple preflure, or by being conftantly moiften-
ed (2) : Thus, the cartilages on the articulated
ends of the great bones of the limbs, and

the moveable ones placed between the movin
bﬂ'ﬂﬁﬁ in iome artic [ALIVIIDy wisluls @l vuUligc

to {uffer many and different flexions, and are
plentifully moiftened, fcarce ever change into
bone ; while thofe of the ribs and larynx are
often offified.———"The middle angular part of
the cartilages of the ribs, which is conftantly
in an alternate ftate of flexion and extenfion,
by being moved in refpiration, is always the
faft of becoming bony. In the larynx, the
epiglottis, which is oftener bended and more
moiftened than the other four cartilages, fel-
dom 1s offified, while the others as feldom
efcape it in aduits,

The cartilages fubfervient to bones, are
fometimes found on the ends of bones which
are joined to no other; but are never wanting
on the ends, and in the cavities of fuch bones
as are defigned for motion (). Cartitages alfo
are interpofed between fuch other cartilages as
cover the heads and cavities of articulated
bones ; nay, they are alfo placed between im-
moveable bones,

The ufes of cartilages, {'0 far as they regard
bones, are, to allow, by their fmoothnefs, fuch
bones s are defgned for motion, to flide ea-

ﬁ!y

{a) Havers Oiteolog. nov,
(&) Cell, de re medic, lib, 8, cap, r.
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fily without detrition, while, by their flexibi-
lity, they accommodate themfelves tc the feve-
ral figures neceflary in different motions, and,
by their elafticity, they recover their natural
pofition and fhape as foon as the preflure is
removed.—This {pringy force may alfo af-
fift the motion of the joint to be more expe-

ditious, and may render fhocks in running,
Jump_‘[ng, . 15— 1 U LIICIC ol vilagwo wo

chiefly owe the {ecurity of the moveable arti-
culations : For without them the bony fibres
would {prout out, and intimately coalefce with
the adjoining bone; whence a true anchylofis
muft neceflarily follow ; which never fails to
happen when the cartilages are eroded by a-
crid matter, or oflified from want of motion
or defe& of liquor, as we fee often happens
after wounds of the joints, paidarthrocace,
ferophula, and fpina ventofa, or from old age,
and long immobility of joints (¢).—Hence we
may know what the annihilation is which is
faid to be made of the head of a bone, and of
the cavity for lodging it, after an unreduced
fraGture (5). 'The moveable cartilages inter-
pofed in joints ferve to make the motions
both freer and more fafe than they would o-
therwife be. Thofe placed on the ends of
bones that are not articulated, as on the
fpine of the os illium, bafe of the feapula, &e,

{erve

{a) Colamb. de re anat. lib. 15, —Deflandes Hift, de 1"a-
ead, des fciences 1716 Phil, tranfa&, No, 21g.—Ibid,
No. 461. § 16.

; (2) Hildan, de icher, et melicer. acri Celfi, cap, g o s—

Ruyfch. Thef. 8, No, 503, Salzman in a&, Petropolit.
Tom 3. p. 275.

gr
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ferve to prevent the bony fibres from growing
out too far, Cartilages fometimes ferve as
ligaments, either to faften together bones that
are immoveably joined, fuch are the carti-
lages between the o5 facrum and offa illium, the
offa pubis, &c. or to conne& bones that en-
joy manifeft motion, as thofe do which are

Egl,af:ﬂdbetween the bodies of the trjie mogsohe
c.—Cartilages very often do. the office of

bones to greater advantage than thefe laft could,
as in the cartilages of the ribs, thofe which
fupply brims to cavities, &e. -

Too great thicknefs or thinnefs, length or
fhortnefs, hardnefs or fupplenefs of cartilages,
may therefore caufe great diforders in the
body.

"The liquor, which principally ferves to moi-
ften the ligament and cartilages of the arti-
culations, is fupplied by glands, which are
commonly fituated in the joint, after fuch a
manner as to be gently prefled, but not de-
ftroyed by its motion. By this means, when
there is the greateft neceflity for this liquor,
that is, when the moft frequent motions are
performed, the greateft quantity of it muft be
feparated. 'Thele glands are foft and pappy,
but not friable: In fome of the large joints
they are of the conglomerate kind, or a great
number of fmall glandules are wrapt up in
one common membrane. ‘Their excretory
duts are long, and hang loofe, like fo many
fringes, within the articulation; which, by
its motion and preflure, prevents obftructions
in the body of the gland or its excreto-
ries, and promotes the return of this liquor,

when
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when fit to be taken up by the abforbent vef- .
fels, which muft be in the joints, aswellas in
the other cavities of the body; and, at the
fame time, the preflure on the excretory
duts hinders a fuperfluous unneceffary fecre-
tion, while the fimbriated difpofition of thefe
excretories does not allow any of the fecreted
liquor to be pufhed back again by thefe canals

tﬂwnrqh_: the Elnndn (o)

Very often thefe fountains of flimy liquor
appear only as a net-work of veffels.—— Fre-
quently they are almoft concealed by cellular
membranes containing the fat—and fometimes
fmall fimple mucous folliculi may be feen ().

The different joints have thefe organs in
different numbers and fizes; the conglome-
rate ones don’t vary much, efpecially as to fi-
tuation, in the fimilar joints of different bo-
dies; but the others aré more uncertain,

‘Upon prefling any of thefe glands with the
finger, one can {queeze out of their excre-
tories a mucilaginous liquor, which fomewhat
refembles the white of an egg, or ferum of
the blood ; but it is manifeftly falt to the tafte,
It does not coagulate by acids or by heat, as
the ferum does, but by the latter turns firft
thinner, and, when evaporated, leaves only a
thin falt film.

The quantity of this mucilage, conftantly
fupplied, muft be very confiderable, fince we
fee what a plentiful troublefome difcharge of
glary matter follows a wound or ulcer of any

joint;

[a] Cowper, Anatom, explicat. tab, 79, lit, E, E,
1#] Morgan, Adverfar, 2, animad, 23.
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joint 3 of which liquor the mucilage is a con-
{iderable part.

The veflels which fupply liquors for making
the fecretion of this mucilage, and the veins
which bring back the blood remaining after
the fecretion, are to be feen without any pre-
paration; and, after a tolerable injeétion of
the arteries, the glands are covered with

theoma.

In a found ftate, we are not confcious of
any fenfibility in thofe glands ; but, in fome
cafes which I have feen, when they inflame
and fuppurate, the moft racking pain is felt in
them: a melancholy, though a fure proof that
they have nerves.

Thefe mucilaginous glands are commonly
lodged in a cellular fubftance; which is alfo
to. be obferved in other parts of the bag form-
ed by the ligaments of the articulation ; and
contains a fatty matter, that muft neceflarily
be attenuated, and forced through the includ-
ing membranes into the cavity of the joint,
by the preflure which it fuffers from the
moving bones,

If then the oil is conveyed from this cel-
lular fubftance; and if the attenuated marrow
pafles from the cancelli of the bones by the
large pores near their ends, or in their cavi-
ties, and {weats through the cartilages there
into the articulations; which it may, when
affifted by the conftant heat and ation of the
body, more eafily do, than when it efcapes
through the compa& fubftance of the bones
in a fkeleton: If, I fay, this oil is fent to a

joint,
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joint, and is incorporated with the mucilage,
and with the fine lymph that is conftantly
oufing out at the extremities of the fmall ar-
teries diftributed to the ligaments, one of the
fitteft Jiniments imaginable muft be produced;
for the mucus diluted by the lymph contri-
butes greatly to its lubricity, and the oil
preferves it from hardening. How well fuch
a mixture ferves the purpofe it is defigned for
Boyle (a) tells us he experienced in working
his air-pump ; for the fucker could be moved
with much lefs force after being moiftened
with water and oil, than when he ufed either
one or other of thefe liquors: And I believe
every one, at firft view, will allow the di-
luted mucilage to be much preferable to {im-
ple water. 'The [ynovia*, as this liquor com-
pofed of oil, mucilage, and lymph, is commonly
now called, while in a found ftate, effeétually
preferves all the parts concerned in the articu-
lations foft and flexible, and makes them flide
eafily on each other, by which their mutual
detrition and overheating is prevented, in the
manner daily pradtifed in coach and cart
wheels, by befmearing them with greafe and
tar.

After the liquor of the articulationsbecomes
too thin and unferviceable, by being conftantly
pounded and rubbed between the moving
bones, it is reaffumed into the mafs of blood
by the abforbent veffels.

When the fynovia is not rubbed betwixt the
bones, it infpiftates. And fometimes, when

the
() Phyfico-mechanic experim,
. Msr%m, mucus, axungia,
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the head of a bone has been long out of its ca-
vity, this liquor is faid to fill up the place of
the bone, and hinder, its reduétion; or if a
joint continues long unmoved, it is alfo faid
to cement the bones, and occafion a true an-
chylofis (a). If the fynovia becomes too a-
“crid, it erodes the cartilages and bones; as
frequently happens to thofe who labour under
the Jues wenerea, fcurvy, [crophula, or [pina
ventofa. If this liquor is {eparated in too
{mall quantity, the joint becomes ftiff ; and
when with difficulty it is moved, a crackling
noife is heard, as people advanced in years
frequently experience (#).—If the mucilage
and lymph are depofited in too great quantity,
and the abforbent veffels do not perform their
office fufficiently, they may occafion a drop-
fy of the joints (¢).—From this fame caufe al-
fo the ligaments are often fo much relaxed,
as to make the conjunétion of the bones very
weak : Thence arife the luxations from an in-
ternal caufe, which are eafily reduced, but dif-
ficultly cured (a) Frequently, when fuch
a fuperfluous quantity of this liquor is pent up,
it becomes very acrid, and occafions a great
train of bad fymptoms; fuch as {fwelling and
pain of the joints, long finuous ulcers and f-
flule, rotten bones, immobility of the joints,

marcor

(a) Pare, Chirurgie, livre 1¢. chap. 18. etlivre 16, chap.

(&) Galen deufu part. lib.12, cap, 2.——Fabric. ab Aqua-
pend. de articul. part. utilitat, pars 3 =————Bartholin,
Hiit. medic. cent. 3. hift, 11,

(¢) Hildan, deichore et meliceria acri Celfi.

(d4) Hippocrat. de locis in homine, § 14. et de articul.
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all their parts divided, the niceft artift could
not rejoin them, by reafon of their mallnefs ;
and of the feparation of their unoflified parts ;
whereas the bones of large adult animals are
fooneft and moft conveniently cleaned when
fingle, and are eafily reftored to, and kept in
their natural fituation.—~Sometimes the fkele-
ton of the fame animal i1s prepared in both
thefe ways; thatis, the fmaller bones are kept
together by their natural ligaments, and the
larger ones are connefted by wires, or fome
{fuch fubftances. -

Pefore we proceed to the divifion and par-
ticular defcription of the fkeleton, it is worth
while to remark, that when the bones are put
into their natural fituation, fcarce any one of
them is placed in a perpendicular bearing to
another 3 though the fabric compofed of
them is fo contrived, that, inan ere& pofture,.
a perFendicular line, from their common cen-
ter of gravity, falls inthe middle of their com-
mon bafe (2). On this account, we can
fu]pport ourfelves as firmly, as if the Axis of
all the bones had been a ftreight line perpen-
dicular to the horizon; and we have much
greater quicknefs, eafe, and ftrength in feveral
of the moft neceflary motions we perform,
It 1s true, indeed, that wherever the bones,
on which any part of our body is fuftained,
decline from a ftreight line, the force required
in the. mufcles, to countera& the gravity
of that part, is greater than otherwife it

needed

ﬂﬁ(a) Cowper Anat, of human bodies, explic, of tab., 87,
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needed to have been : But then this is effectual-
ly provided for in fuch places, by the number
and ftrength of the mufcles, So long there-
fore as we remain in the fame pofture, a con-
fiderable number of mufcles muft bein a con-
{tant ftate of contrattion; which we know,
both from reafon and experience, muft {foon
create an uneafy fenfation. This we call, be-
ing weary of one pofture: An inconvenience
that we fhould not have had in ftanding ere&,
(if the bearing of all the bones to each other
had been perpendicular ; but i1s more than com-
penfated by the advantages above-mentioned.
The human fkeleton is generally divided in-
to the Heap, the TRUNK, the SuPERIOR
and the INFERIOR EXTKEMITIES,

Or T HE A D.

Y the HEAD is meant all that {pheroidal

part which is placed above the firft bone

of theneck, It therefore comprehends the
cranium and bones of the face.

'The cranium *, helmet, or brain cafe, con-
fifts of feveral pieces, which form a vaulted
cavity, for lodging and defending the brain
and cerebellum, with their membranes, veflels,

- and nerves.

The cavity of the cranium is proportioned
to its contents, Hence fuch a variety of its
fize 15 obferved in different fubjets ; and hence
it is neither fo broad nor fo deep at its fore-

' part,

¥ Koyyos, xv705, xiduic, axa@m, calva, calvaria,

cerebri galea, theca et olla capitis, tefta capitis, i'cutcl!.a.
~ capitis,
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part, in which the anterior lobes of the brain
are lodged, as it 1s behind, where the large
pofterior lobes of the brain, and the whole
cerebellum, are contained,

"The roundifh figure of the fcull, which
makes it more capacious, and better able to
defend its contents from external injuries, is
chiefly owing to the equal preffure of thefe
contained parts as they grow and increafe before
it is entirely offified.—~It is to be obferved,
however, that the {ides of the cranium are de-
prefled below a fpherical furface by the ftrong
temporal mufcles, whofe aétion hinders here
the uniform protrufion of the bones, which is
more equally performed in other parts, where
no f{uch large mufcles are. Inchildren, whofe
mufcles have not atted much, and confequently
have not had great effets on the bones, this
depreflion is not fo remarkable ; and therefore
their heads are mmuch rounder than in a-
dults. 'Thefe natural canfes, differently dif-
pofed in different people, produce a great va-
riety inthe fthapes of fculls, which is flill in-
creafed by the different management of the
heads of children when very young: So that
one may know a Turk’s fcull by its globular
ficure, a German’s by its breadth and flatnefs
of the occiput, Dutch and Englify by their ob-
long fhapes &c. (2). Two advantages are
reaped from this flatnefs of the fides of the
¢cranium, viz. the enlargement of our fphere
of vifion, and more advantageous fituation of
our ears, for receiving a greater quantity of

found, and for being lefs expofed to injuries.
The

(a) Vefal.liby g, ¢ s.
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‘The external furface of the upper part of
the cranium is very {mooth, and equal, being
only covered with the perioffeum, (common to
all the bones ; but in the fcull, diftinguifhed
by the name of pericranium), the thin frontal
and accipital muicles, their tendinous aponsuro-
frs, and with the common teguments of the
body ; while the external furface of its lower
part has numerous rifings, depreflions, and
holes, which afford convenient origin and in-
{ertion to the muicles that are conneéted to it,
and allow fafe paffage for the veflels and nerves
that run through and near it,

The internal furface of the upper part of the
{fcull is commonly fmooth, except where the
veflels of the dura mater have made furrows
in it, while the bones were foft. Surgeons
fhould be cautious when they trepan here, left,
in fawing or raifing the bone where fuch fur-
rows are, they wound thefe veflels.=——1In the
upper part of the internal furface of feveral
fculls, there are likewife pits of different mag-
nitudes and figures, which feem to be formed
by fome parts of the brain being more luxu-
riant and prominent than others. Where thefe
pits are, the fcull is fo much thinner than any
where elfe, that it is often rendered diaphanous,
the two tables being clofely compa&ed with-
out a diploe ; the want of which is fupplied
by veflels going from the dura mater into a
great many fmall holes obfervable in the pits.
‘Thefe veflels are larger, and much more con-
{picuous than any others that are {ent from the
dura mater to the fcull; as evidently appears
from the drops of blood they pour out, when

D the
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the fcull is raifed from the dura mater in a re-
cent fubjeét ; and therefore they may furnifh a
fufficient quantity of liquors neceffary to pre-
vent the brittlenefs of this thin part The
knowledge of thefe pits thould teach furgeons
to faw cautioufly and flowly through the exter-
nal table of the fcull, when they are performing
the operation of the frepan ; fince, ina patient
whofe cranium has thefe pits, the dura mater
and brain may be injured, before the inftru-
ment has pierced near the ordinary thicknefs
of a table of the fcull The internal bafe
of the fcull is extremely unequal, for lodging
the feveral parts and appendices of the brain and
cerebellum, and allowing paffage and defence to
the veflels and nerves that go into, or come
out from thefe parts,

The bones of the cranium are compofed of
two tables, and intermediate cancelli, com-
monly called their diploc®*, The external
table is thickeft; the inner, from its thinnefs
and confequently brittlenefs, has got the name
of witrea. Whence we may fee the reafon of
thofe mifchievous confequences which fo often
attend a colleGtion of matter in the diploe, ei-
ther from an external or internal caufe, before
any fign of fuch a colle&tion appears in the
teguments that cover the part of the fcull
where it is lodged (2 ).

'The diploe has much the fame texture and
ufes in the fcull, as the cancelli have in other

bones.
L) Tl‘lt

# Meditullinm, commifTura,
() Bonet, Sepulchret anat. lib, 1. § 1. obf. g6.—103.
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"T'he diploe of feveral old {ubjeéls is {o oblite-
rated, that fcarce any veftige of it can be feen
neither is it obfervable in fome of the hard
craggy bones at the bafe of the {cull. Hence
an ufeful caution to furgeons who truft to the
bleeding, want of refiftance, and change of
found, as certain marks in the operation
of the trepan, for knowing when their in-
ftrument has fawed through the firft table,
and reached the diploe (a). In other people,
the diploe becomes of a monftrous thicknefs,
while the tables of the fcull are thinner than
paper.

The cranium confifts of eight bones, fix of
which are faid to be proper, and the other two
are reckoned common to it and to the face.~—
The fix proper are the os frontis, two offa pa-
rictalia, two offa temporum, andthe os occipi-
tis ——='T'he common are the os et/hmoides and
[phenoides. '

The os frontis forms the whole fore-part of
the vault ; the two offa parietaliaforms the up-
per and middle part of ity the offa temporum
compofe the lower part of the fides ; the os
occipitis makes the whole hinder part, and fome
of the bafe ; the o5 efhmoides is placed in the
fore part of the bafe, and the os fphenvides is
~ in the middle of it. |

Thefe bones are joined to each other by five
Jutures 5 the names of which are the coronal,
lambdoid, f[agittal, and two fquamous.

The coronal ® {uture is extended over the
_head, from within an inch or fo of the exter-

D 2 nal

{ a) Bartholin. Anat. reform. lib. 4. cap. 4.
* sriParaix, arcualis, puppis.



66 OF THE SKELETON.

nal canthus of one eye, to the like diftance
from the other ; which being near the place
where the antients wore their vitte, corone, or

rlands, this future has hence gots its name.=—
‘Though the indentations of this future are con-
fpicuous in its upper part, yet an inch or more
of its end on each fide has none of them ; for it
is fquamous and fmooth there.

The lambdoidal * future begins fome way
below, and farther back than the werfex or
crown of the head, whence its two legs are
ftretched obliquely downwards, and to each fide
in form of the Greek letter A, andare now
generally faid to extend themfelves to the bafe,
of the fcull; but formerly anatomifls (a) rec-
koned the proper lambdoid future to terminate
at the fguamous futures, and what 1s extended
at an angle down from that on each fide, where
the indentations are lefs confpicuous than in the
upper part of the future, they called addita-
mentum [uture lambdoidis 4.

This future is fometimes very irregular, be-
ing made up of a great many fmall futures,
which furround fo many little bones that are
generally larger and ‘more confpicuous on the
external furface of the fcull, than internally.
Thefe bones are |gfz.-neradlj,r called friguetra or
¥ ormiana; but {fome other name ought to be
given them, for they are not always of a trian- .

gular

® Laude, prorz, hyplyloides,
(a) Vefal. Anat. lib. 1. cap, 6.

4+ Lambdoides harmonialie, Iambdoides inferior, oceipitis
COrona.
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gular figure ; and older anatomifts (¢) than
Olaus Wormius (b) have defcribed them,—The
fpecific virtue which thefe bones were once
thought to have in the cure of the epilepfy (c)
is not now afcribed to them; and anatomifts
generally agree, that their formation is owing
to a greater number of points than ordinary
of offification in the {cull, or to the ordinar
bones of the cranium not extending their m{'
fification far enough or foon enough ; in which
cafe, the unoflified interltice between fuch
bones begins a feparate offification in one or
more points: from which the offification is ex-
teaded to form as many diftin€t bones as there
were points that are indented into the large
ordinary bones, and into each other.~~Probably
thofe children who have a large opening in
this place at their birth, will have the largeft
q{a triguetra.———To confirm this account of
the formation of thefe little bones, we may
remark, that fuch bones are fometimes feen in
other futures, as well as in the Jambdoid (d),
and they are fometimes in one table of the
fcull, and not in the other (¢

"The fagittal{future * is placed longitudinally
in the middle of the upper part of the fcull,

D 3 and
(a) Euftach. Offium examen.—Bauhin. Theat. anat. lib.
3. cap, §. Paaw in Hippocrat. de vuloer. cap. p. g6.

(6) Mufzum, lib. 3. cap. 26.

(¢) Bauhin. et Paaw.ibid. Bartholin. Anat. reform. lib.
4. cap. g.—Hildan. Epiftol. 65.

(d) Seeexamples in Vefal. lib. 1, cap. 6. fig. 4.~Paaw
in Hippocrat. de cap. vuln.—Bartholin. Hift. anat. cent. 1.
hift. 55.~Ruich. Muf. anat.—Sue Trad. d'Ofteolog. p. 47-

(a)‘ Hunald. in Mem. de I’acad. des fciences, 1730.

* ‘PuBioadng, Soeraic, Emgﬂ.ryrwu, Inftar virgae, ner-
valis, inftar teli, inftar veru, fecundum capitis longitudinem
prorepens, conjungens, columnalis, refta, acualis,
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and commonly terminates at the middle of the
coronal, and of the lambdoid futures ; between
which it is faid to be placed, as an arrow is be-
tween the ftringand bow.—Howeverthisfuture
is frequently continued through the middle of
the os frontis, down to the root of the nofe;
which, fome (a) fay, oftener happens in wo-
men than men; but others () alledge, that
it is to be met with more frequently in male
{culls than in female: Among the fculls,
which I have feen thus divided, the female are
the moft numerous,—Several (¢ ) have deline-
ated and defcribedthe fagittal future,fometimes
dividing the occipital bone as far down as the
great hole through which the medulla [pinalis
paffes. 'This I never faw,

In fome old fculls that are in my pofleflion,
there is fcarce a veftige of any of the three fu-
tures which I have now defcribed. In other
heads, one or two of the futures only difap-
pear ; but I never coulddifcover any reafon for
thinking them difpofed in fuch different man-
ners in fculls of different fhapes, as fome an-
tients alledge they are (d). -

‘The [quamous agglutinations, or falfe fu-
tures +, areone on each fide, a little above the
ear, of a femicircular figure, formed by the

over-

(a) Riolan. Comment. de offib. cap. 8.

(&) Velal. ib. 1. cap. 6. et in epitome,

(¢) Velal.lib. 1. cap. 5. fig. 3. 4. etin text cap. 6. ———
Paaw in Cell. de re medic. cap. 1 —Laurent. Hift. anat. lib.
2. cap. 16. _

(d) Hippocrat. de vulner, capitis, § 1.~Galen. de offib.
et de ulu part. ib. 9. cap. 17.

+ Asmidoeids, wpaaxumﬁpa'ru, xpoTeies, temporales,
corticales, mendolz, harmoniales, commiffurz in unguem.

b= |
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overlopping (like one {cale upon another) of
the upper part of the temporal bones on the
lower part of the parietal, where, in both
bones, there are a great many {mall rifings
and furrows, which are indented into each o-
ther ; though thefe inequalities do not appear
till the bones are feparated. Infome fculls in-
deed the indentations here are as confpicuous
externally as in other {utures () ; and what is
commonly called the pofterior part of this {qua-
mous {uture, always has the evident f{errated
form ; and therefore is reckoned by fome (5),
a diftinét {uture, under the name of addita-
mentum, pofterius future [quamofe. I have
feen too {quamous futures on the fame temple,
with a femicircular piece of bone between
them (¢).

We ought here to remark, that the true
fquamous fort of future is not confined to the
conjunétion-of the temporal and parietal bones,
but is made ufe of to join all the edges of the
bones on which each temporal mufcle is placed
(d4): For the two parts of the {phenoidal future
which are continued from the anterior end of
the common {quamous future juft now defcri-
bed, of which one runs perpendicularly down-
wards, and the other horizontally forwards, and
- alfo the lower part of the coronal future alrea-
dy taken notice of, may all be juftly faid to

D 4 pertain

(a) Colomb. de re anat. lib. 1. cap. 4.—Dionis, Anat. 3,
demonit. des os.
~ (b) Albin, deoffib, § 54.
(¢) Sue Trad. d’ofteclog. p. 48. _ .
(d) Vefal. Anat. lib, 1. cap. 6.~Winflow, Mem. de |’acad.
des {tiences, 1720,
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pertain to the f{quamous fufure—~The manner
how T imagine this fort of future is formed at
thefe places, is, That, by the a&ion of the
ftrong temporal mufcles on one fide, and by
the preflure of the brain on the other, the
bones are made fo thin, that they have not
large enough furfaces oppofed to each other to
ftop the extenfion of their fibres at length, and
thus to caufe the common ferrated appearance
of futures explained in p. 39, but the narrow
edge of the one bone {lides over the other.
The fguamous form is alfo more convenient
here ; becaufe fuch thin edges of bones, when
accurately applied one to another, have fcarce
any rough {urtace, to obftruét or hurt the muf-
cle in its contra&ion; which is ftill further
provided for, by the manner of laying thefe ed-
ges on each other; for, in viewing their out-
fide, we fee the temporal bones covering the
iphenoidal and parietal, and this laft fupport-
ing the {phenoidal, while both mount on the
frontal ; from which difpofition it is evident,
that while the temporal mufcle is contraéting,
which is the only time it prefles ftrongly in its
motion on the bones, its fibres {lide eafily over
the external edges, Another advantage ftill
in this 1s, that all this bony part is made ftrong-

er by the bones thus fupporting each other.
* 'The bones of the fcull are joined to thofe
of the face, by fehyndelefis and futures—'The
fekyndelefis 1s in the partition of the nofe.—
The futures faid to be common to the cranium
and face are five, wviz. the ethmoidal, [phenoi-
+  dal, tranfver[e, and two zygomatic,—Parts how-
ever




OF THE SKELETON. ;1

ever of thefe futures are at the jun&tion of on-
ly the bones of the fcull,

The ethmoidal and [phenoidal futures fur-
round the bones of thefe names; and in fome
flaces help to make up other futures, particu-
arly the [quamous and tranfverfe; and in o-
ther parts there is but one future common to
thefe two bones,
~ The tranfverfe future is extended quite crofs
the face, from the external canthus of one or-
bit to the fame place of the other, by finking
from the canthus down the outfide of the or-
bit to its bottom ; then mounting upon its n~
fide, it is continued by the root of the nofe
down the internal part of the other orbit, and
rifes up again on its outfide to the other can-
thus. It may be here remarked, that there are
fome interruptions of this future in the courfe
I have defcribed ; for the bones are not con-
tiguous every where, but are {eparated, to
feave holes and apertures, to be mentioned
hereafter,

"The zygomatic {utures are one on each fide,
being fhort, and flanting from above obliquely
downwards and backwards, to join a procefs of
the cheek-bone to one of the temporal bones,
which advances towards the face 3 fo that the
two procefles thus united, form a fort of bridge,
or jugum, under which the femporal mulicle
pafles ; on whichaccount the procefles, and fu~
ture joining them, have been called zygomatic.

It muft be oblerved, that theindentations of
the futures do not appear on the infide of the
eranium, by much fo {trong as on the out-fide ;
but the bones feem almoft joined in a ftreight

| Dgs line :



44 OF THE SKELETON.

line : nay, in fome fculls, the internal fur-
face is found entire, while the futures are ma-
nifeft without; which may poflibly be owing to
the lefs extent of the concave than of the con-
vex furface of the cranium, whereby the fi-
bres of the internal fide would be ftretched
farther out at the edges of the bones, than the
exterior ones, if they were not refifted. The
refiftances are the fibres of the oppofite bone,
the parts within the fcull, and the diple; of
which the laft being the weakeft, the moft ad-
“vanced fibres or ferre run into it, and leave
the contiguous edges equal, and more ready to
unite : whereas the ferre of the external table
have fpace enough for their admiffion between
the fibres of the oppofite bone, and therefore
remain of the indented form, and are lefs lia-
ble to the concretion, whereby the futures
are obliterated (a). By this mechanifm,
there is no rifk of the ftharp points of thebones,
growing inwards, fince the external ferre of
each of the conjoined bones reft upon the in-
ternal {fmooth-edged table of the other; and
external forces applied to thefe parts are
trongly refifted, becaufe the futures cannot
yield, unlefs the ferrated edges of the one
bone, and the plain internal plate of the other
are broken (4).

The advantages of the {uture of the crani-
um are thefe : 1. That this capfu/a is more
eafily formed and extended into a fpherical fi-
gure, thanif ithad been one continued bone.

2, That

(@) Hunauld, Memoires de 1'acad. des [ciences, 1730.
{4) Winflow, Memoires de I’acad. des fuiences, 17230,
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2. 'That the bones which are at fome diftance
from each other at birth, might then yield,
and allow to the head a change of thape, ac-
commodated to the paffage it is engaged in,
Whence, in hard labour of child-bed, the
bones of the cranium, inftead of being only
brought into contaét, are fometimes made to
mount one upon the other. 3. It is alledged,
that, thro’ the {utures, there 1s a tranfpiration
of fteams from the brain, which was the old
doétrine 3 or fome communications of the vef-
{els without, and of thofe within the fcull,
larger here than in any other part of the ¢ra-
‘nium, according tofome moderns ; and there-
fore cucuphe, fomentations, cataplafms, cepha-
lic plaifters, blifters, are applied, and /ffues are
eroded, or cut in the head, at thofe places
where the {utures are longeft in forming, and
where the conne&ion of the bones is after-
wards loofeft, for the cure of a phrenitis, ma-
nia, inveterate head-ach, epilepfy, apoplexy, and
other difeafes of the head. 'The favourers of
the do&rine of tranfpiration, or communi-
cation of veffels at the futures, endeavour to
{upport it by obfervations of perfons fubject to
head-achs which caufed death, from the fu-
tures being too clofely united(a). 4. That
the dura mater may be more firmly {ufpended
by itsprocefles, which infinuate themfelves into
this conjunétion of the bones ; for doing this
equally, and where the greateft neceflity of
adhefion is, the {utures are difpofed at nearly

equal

(a) Columb, de re anat.lib. 1. cap. §.=—==Verduc. nou-

velle ofteologie, chap. 14.me==Dionis, Anat. 3.demonftr.
des os.

w_te W
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‘equal diftances, and the large refervoirs of
blood, the finufes, are under or near them.
5. That fratures might be prevented from
reaching fo far as they would in a continued
bony fubftance. 6. That the conne&ion at
the futures being capableof yielding, the bones
might be allowed to feparate 5 which has given
great relief to patients from the violent fymp-
toms which they had before this feparation
happened (2). And it feems reafonable to be-
lieve, that the opening of the futures was of
great benefit to feveral others who were rather
judged to have been hurt by it (%) : for we
muft think, that the confequences of fuch a
force a&ting upon the brain, as was capable of
thrufting the bones afunder, muft have been fa-
tal, unlefs it had been thus yielded to.
Having gone through the general ftrufture
of the cranium, 1 now proceed to examine
each bone of which that brain-cafe confifts, in
the order in which I firft named them.
'The O§ FRONTIS + has its name from its
- being the only bone of that part of the face
we call the forekead, though it reaches a good
deal further. It has{omerefemblance in thape
to the fhell of the concka bivalvis, commonly
called

{a) Ephemerid. Germanic, dec. 1. aon. 4. et 5. ob-
ferv. 33.

(#) Ephemerid. Germ. dec. 2. ann. 9. obf. 230. Ibid,
cent, 10. obl. 31.—~Vander Linden Medicin. phyfl. cap. 8.
art. 4.4 16.—~Hildan. Obferv. cent. 1. obf. 1. cent. 2.
obf. 7.—~Bauhin. Theat. anat. lib. 3. cap. 6.—Pechlin.
Oblerv. lib. 2. oblerv..39.*

+ Merwmy, Bpeyua, coronale, inverecundum, puppic,

fenfus communis, fincipitis.



OF THE SKELETON. v

called the cockle ; for the greateft part of
it is convex externallyy andconcave internally,
with a ferrated circular edge ; while the fmaller
part has procefles and depreflions, which
make it of an irregular figure,
Theexternalfurfaceoftheos frontisis fmooth
at its upper convex part; but feveral procefles
and cavities are obfervable below; for, at
each angle of each orbit, the bone jutts out,
to form four procefles, two internal, and as
many external; which, from this fituation,
may well enough be named angular. Between
the internal and external angular proceffes of
each fide, an arched ridge is extended, on
which the eye brows are placed.—~~Very little
above the internal end of each of thefe fuper-
ciliary ridges, a protuberance may be remarked,
in moft {culls, where there are large ‘cavities,
called finufes, within the bone ; of which here-
after.—Betwixttheinternal angular procefles, a
fmall procefs rifes, which forms fome thare of
the nofe, and thence is named nafa/.—Some
obferve a protuberant part on the edge of the
bone behind each external a:}gular procefs,
which they call temporal procefles ; but thefe
are inconfiderable~From the under part of
the fuperciliary ridges, the frontal bone runs a
- great way backwards ; which parts may juitly
enough be called orbitar procefles. ‘Thefe,
contrary to the reft of this bone, are concave
externally, for receiving the globes of the
~ eyes, with their mufcles, fat, &.
- In each of the orbitar procefles, behind the
middle of the fuperciliary ridges, a confide-
rable finuofity is obferved, where the glandula
' ) innominata
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innominata Galeni or lackrymalis is lodged. —Be-
hind each internal angular procefs, a {fmall pit
may beremarked, where the cartilaginous pul-
ly of the mufculus obliquus major of the eye is
fixed —Betwixt the two orbitar procefles,
there is a large difcontinuation of the bone,
into which the cribriform part of the os et/-
moides 1s incafed.—T he frontal bone frequent-
ly has little caverns formed 1n it here where
it is joined to the ethmoid bone.—~Behind
each external angular procefs, the furface of
the frontal bone is confiderably depreffed where
part of the femporal mufcle is placed. -

'The foramina, or holes, obfervable on the
external furface of the frontal bone, are three
in each fide, One in each {uperciliary
ridge, a little removed from its middle towards
the nofe ; through which a twig of the oph-
thalmic branch of the fifth pair of nerves paf-
fes out of the orbit, with a {mall artery from
the internal carotid, to be diftributed to the
teguments and mufcles of the  forehead.— -
Thefe veflels in fome {culls make furrows in
the os frontis, efpecially in the bones of chil-
dren, as has alfo been obferved of another con-
fiderable veflel of this bone near its middle (4);
and therefore we ought to beware of tranfverfe
incifions on either fide of the os frontis, which
might eitheropenthefeve{felsorhurt thenerves,
while they are yet in part within the bone ; for,
when veflels are thus wounded, it is difficult to
{top the heemorrhagy, becaufe the adhefion of
a part of the artery to the bone hinders its

contraltion, -

{#) Ruylch, Muf. apat. theca, D. repofit. 3. No. 3.
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contra&ion, and confequently ftyptics can have
little effeé&t ; the fides of the furrow keep off
comprefling fubftances from the artery ; and
we would wifth to fhun cauteries or efcharotics,
becaufe they make the bone carious ; and
nerves, when thus hurt, fometimes produce
violent {fymptoms.—But, to return to the fu-
perciliary foramina, we muft remark, that often,
inftead of a hole, a notch only is to be feen:
Nay, in fome fculls, fcarce a veftige even of
this is left; in others, both hole and notch
are obfervable, when the nerve and artery run
{eparately., Frequently a hole is found on one
fide, and a notch on the other; at other
times we fee two holes; or there is a com-
mon hole without, and two diftin& entries in-
ternally. Thereafon of this variety of a hole,
notch, depreflion, or fmoothnefs in the fuper-
ciliary ridge, is the different length and ten-
{ion of the merves and veffels; the fhorter
they are, the more they are funkinto the bone
as it grows.—~Near the middle of the infide of
each orbit, hard by, or in the franfm&*/é Su-
ture, there is a {mall hole for the paflage of
the nafal twig of the firft branch G{P the fifth
pair of nerves, and of a branch of the oph-
thalmicartery. 'This hole is fometimes entire-
ly formed in the os frontis; inother fculls, the
fides of it are compofed of this laft bone, and
of the os planum. 1t is commonly known by
the name of orbitarium internum, though ante-
rius thould be added, becaufe of the next, which
is commonly omitted.~~"This, which may be
called orbitarium internum pofterius, is fuch an-
other as the former ; only fmaller, and about an

inch
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inch deeper in the orbit; through it a {mall
branch of the ocular artery paffes to the
nofe.~Befides thefe fix, there are a great num-
ber of fmall holes obfervable on the outer fur-
face of this bone, particularly in the two pro-
tuberances above the eye-brows, Mofk of thefe
penctrate no further than the frmufes, or than
the diploe, if the finufes are wanting ; though
fometimes I have f{een this bone fo perforated
by a vaft number of thefe {fmall holes, that,
placed between the eye and a clear light, it
appeared like a fieve.~In the orbit of the ge-~
nerality of fkelefons, we may obferve one, two,
or more holes, which allow a paffage to a hog’s
briftle through the fcull. The place, fize, and
number of thefe, are however uncertain: 'They
generally ferve for the tranfmiffion of {mall
arteries or nerves, :

The internal furface of the os frontis is con-
cave, except at the orbitar procefies, which are
convex to fupport the anterior lobes of the
brain. 'This furface is not fo fmooth as the ex-
ternal; for the larger branches of the arteries
of the dura mater make fome furrows in its
fides and back parts. 'The finuofities from the
luxuriant rifings of the brain, mentioned when
defcribing the general firu&ure of the cranium,
are often very obfervable on its upper part ;
and its lower and fore parts are marked with
the contorfions of the anterior lobes of the
brain.—Through the middle of this internal
furface, where always in children, and fome-
times in old people, the bone is divided, either
a ridge ftands out, to which the upper edge
of the falx is faftened, or a furrow runs, n

| which
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which the upper f{ide of the fuperior longitudi-
nal finus is lodged; on both thefe accounts chi-
rurgical authors juftly difcharge the applica-
tion of the trepan here.—The reafon of this
difference in fculls, is alledged by fome au-
thors to be this, That in thln fculls the ridge
ftrengthens the bnnes, and in thick ones there
1s no occafion for it. T'o this way of account-
ing for this phzenomenon, it may juftly be ob-
jeéted, that generallv very thick fculls have a
large {pine here, and frequently thin ones have
only a furrow. Perhaps this variety may be
owing to the different times of compleat of-
fification of thofe parts in different fub ¢&s:
For if the two fides of this bone meet hefnre
they arrive at their utmoft extent of growth,
they unite very firmly, and all their fibres en-
deavour to ftretch themfelves out where the
leaft refiftance is, that is, between the hemi-
{pheres of the brain. To fupport this reafon-
ing, we may remark, thatthofe adults, whofe
frontal bone is divided by the fagittal future,
" never have a ridge in this place.
- Immediately at the root of this ridge or
furrow there is a fmall hole, which fometimes
pierces through the firft table, and, in other
{culls, opens into the fuperior finus of the et/-
moid bone within the nofe. In it a little pro-
cefs of the falx is lodged, and a fmall artery,
and {fometimes a vein, runs(a); and the fupe-
rior longitudinal fimus begins here.—This hole,
however, is often not entirely proper to the os
[rontis s “for in feveral fculls, the lower part of
itis furmed in the upper part of the bafe of the
crifta

(a) Morgagn. Adverfar. 6. animad. 31.
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crifta galli, which is a procefs of the ethmoid
bone (a).

The os frontis is compofed of two tables,
and an intermediate diploe, as the other bones
of the cranium are, and, in a middle degree
of thicknefs between the os occipitis and the pa-
rietal bones, 1s pretty equally denfe all through,
except at the orbitar procefles, where, by the
a&tion of the eye on one fide, and preflure of
the lobes of the brain on the other, it is made
extremely thin and diaphanous, and the me-
ditullium is entirely obliterated, Since in this
place there is fo weak a defence for the brain,
the reafon appears why fencers efteem-a pufth
in the eye mortal (8).

The diploe is alfo exhaufted in that part a-
bove the eye-brows, where the two tables of
the bone feparate, by the external being pro-
truded outwards, to form two large cavities,
cailedfnu.rﬁ*anfafer —Thefe are divided by a
middle perpendicular bony partition.—Their
«capacities in the fame fubjeét are feldom equal ;
in fome the right, in others the left is large{t.—
And in dlﬂ'erent bones their fize is as incon-
ftant ; nay, I have examined fome, where they
were entirely wanting 3 which oftener happens
in fuch as have a flat forehead, and whofe fa-
gittal future is continued down to the nofe,
than in others (¢).—In fome fculls, befides the
large perpendicular feptum, there are feveral

bony

(a) Ingraff, Comment. in Galen, de offib, cap, 1. com-
ment, 8.

(&) Ruyfch. Oblerv. anat, chir. obferv, §4.~Diemerbros
eck, Anat. lib. 3. cap, 10,—~Bonet, Sepulch, anat. lib. 4.§3.
obferv. 17.

(¢) Fallop. Expofit. de offibus, cap. 13.
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bony pillars, or fhort partitions, foundin each
Sfinus g in others thefe are wanting For the
~moft part the feptumis entire ; at other times
it is difcontinued, and the two finufes commu-
nicate.—When the finufes are {feen in {fuch fculls
as have the frontal bone divided by the fagittal
future, the partition dividing thefe cavitiesis
evidently compofed of two plates, whicheafily
feparate.—Each finus commonly opens by a
roundifh fmall hole, at the inner and lower part
“of the internal angular proceffes, into a finus
formed in the nofe, at the upper and back part
of the os unguis 3 near to which there are alfo
fome other {mall finufes of this bone (), the
greater part of which opens feparately néarer
the feptum narium, and often they terminatein

the fame common canal with the large ones,
In a natural and found ftate, thefe cavities
are of a confiderable advantage ; for the organ
of {melling being thus enlarged, the effluvia
of odorous bodies more difficultly efcape it ;
and their impreflions being more numerous, are
_therefore ftronger, and affe&t the organ more.
‘That odorous particles may be applied to the
membrane of the finufes, is evident from the
“pain felt in this part of the forehead, when the
effluvia of volatile fpirits, or of ftrong aroma-
“tics, are drawn up into the nofe by a quick
infpiration. Thefe and the other ca-
vities which open into the nofe, increafe the
found of our voice, and render it more melo-
dious, by ferving as fo many vaults to refound
the notes. Hence people labouring under a
coryza, or ftoppage of the nofe from any o-
ther

| (2) Cowper in Drake’s Anthropolog. book 3;. chap. 1.
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ther caufe, when they areby the vulgar, though
falfely, faid to fpeak through their nole, have
fuch a difagreeable harth voice.~The liquor
feparated in the membrane of thefe finufes,
drills down upon the membrane of the nofe to
keep it moift.

From the defcription of thefe finufes, it is
evident, how ufelefs, nay, how pernicious it
muit be, to apply a trepan on this part of the
{cull ; fof this inftrument, inftead of piercing
into the cavity of the cranium, would reach no
further than the finufes; or, if the inner table
was perforated, any extravafated blood that
happened to be within the fcull, would not be
difcharged outwardly, but would fall into the
ﬁnuﬁ:, there to {tagnate, corrupt, and ftimu-
late the fenfible membranes ; from which alfo
there would be {uch a conftant flow of - glairy
mucus, as would retard, if not hinder a cure,
and would make the fore degenerate into an
incurable fiffula, Befides, as it would be al-
moft impoflible in this cafe to prevent the air,
pafling through the nofe, from having con-
ftant accefs to the dura mater, or brain ; fuch
a corruption would be brought on thefe parts,
as would be attended with great danger. Fur-
ther, in refpiration, the air rufhing violently
mto thefe cavities of the os fromtis, and paf-
fing through the external orifice, whenever it
was not well covered and defended, would not
only prevent the clofing up of the external o~
rifice, but might otherwife bring on bad con-
{fequences (4).=—"The membrane lining thefe

Jinufes

(a) Paaw, de Offibus, pars, 1. cap, y.—Palfyne Anatom,
<hir. sraite 4. chap. 15, Nouvellg ofteologie, partie 2, chap. 3.
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frmufes is {o fenfible, that inflammations of it
muft create violent torture (2) : and worms, or
other infects crawling there, muft give great
uneafinefs (5).

‘T'he upper circular part of the or frontis, is
joined to the offa parietalia, from one temple
to the other, by the coronal future. From the
termination of the coronal future to the ex-
ternal angular proceffes, this bone is conne&ed
to the fphenoid by the [phenoidal {uture. At
the external cant/i of the eyes, itsangular pro-
cefles are joined by the tranfverfe future to the
¢ffa malarum, to which it adheres one third
down the outfide of the orbits ; whence to the
bottom of thefe cavities, and a little up on
their internal fides, thefe orbitar procefles are
conne&ted to the [phenoidal bone by that fame
future~In fome few fculls, however, a dif-
continuation of thefe two bones appears at the
upper part of the long flit, near the bottom
of the orbit.—On the infide of each orbit,
the orbitar procefsis indented between the ¢ri-
briform part of the ethmoid bone, and the os
planum and unguis ~The tranfverfe future af-
terwards joins the frontal bone to the fuperior
nafal procefles of the offz maxillaria fuperiora,
~and to the nafal bones. And, laftly, its nafal

procefs is conne&ted to the nafal lamella of the
ethmoid bone.

F

The

(a) Fernel. Partholog. lib. 8. cap. #.«ssSaltzman Decur.
obferv. 1o.

(6) Fernel. Partholog. lib. 5. cap. 7.—Bartholin. Epiftol.
medic, cent. 2, epift, 74 ==Hift. de 1’acad. des fciences,
1708 & 1733. '
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'The frontal bone ferves to defend and fup-
port the anterior lobes of the brain. It forms

- a confiderable part of the cavities that contain

the globes of the eyes, helps to make up the:
«  [eptum narium, organ of {melling, &F¢. From
the defcription of the feveral parts, the other
ufes of this bone are evident.

In a ripe child, the frontal bone i1s divided
through the middle; the fuperc;har}r holes are
not formed ; often a fmall round piece of each
orbitar prncefs, behind the fuperciliary ridge,
is not offified, and there is no f nus to be feen
within its Iubﬁance

Fach of the two OSS4 PARIETALIA®,
or bones ferving as walls to the encephalon,
1s an irregular {quare; its upper and fore fides
being longer than the one behind or below,
The inferior fide is a concave arch ; the mid-
dle part receiving the upper round part of the
temporal bone.—The angle formed by thisup-
per fide, and the fore one, is fo extended, as to
have the appearance of a procefs.

The external furface of each as parietale is
convex. Uponit, fomewhat below the middle

‘heighthof the bone, thereis a tran{verfe arch-

ed ridge, of a whiter colour generally than
any other part of the bone; from which, in
bones that'have ftrong prints of mufcles, we
fee a great many converging furrows, like fo
many radii drawn from a circumference to-
wards a center.  From this ridge of each bone
the temporal mufcle rifes ; and, by the preflure
of its fibres, occafions the furrows juft now

mentioned,

* Klputpq;, paria, fyncipitis, verticis, arcualia, nemlﬂ,
cogitationis, rationis, bregmatis, madefactionis,
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mentioned. —=—=Below thefe, we obferve, near
the femicircular edges, a great many rifings
and depreflions, which are joined to like ine-
qualities on the infide of the temporal bone,
to form the {quamous future, The temporal
bone may therefore ferve here asa buttrefs, to
prevent the lower fide of the parietal from
ftarting outwards when its upper partis prefled
or ftruck (a).

Near the upper fides of thefe bones, towards
the hind part, is a fmall hole in each, through
which a vein paffes from the teguments of the
head to the longitudinal finus, Sometimes I
have feen a branch of the temporal artery
pafs through this hole, to be diftributed to the
upper part of the falx, and to the dura ma-
ter at its fides, where it had frequent anafto-
mofes with the branches of the arteries de-
rived from the external carotids, which com-"
monly have the name of the arteries of the
dura mater, and with the branches of the in-
ternal carotids which ferve the falx.—~In fe-
veral fculls, one of the offa parietalia has not this
hole ; in others, there are two in one bone ;
and in fome not one in either. Moft frequent-
ly this hole is through both tables; at “other
times the external table is only perforated.—
'Theknowledge of the courfe of thefe veflels,
may. be of ufe to {urgeons, when they make
any incifion near this part of the head, left,
if the veflels are rathly cut near the hole, they
fhrink within the fubftance of the bone, and
o caufe an obftinate hemorragy, which nei-
ther ligatures nor medicines can ftop.

On
{a) Hunaold. in Mem. de 'acad. des fciences, 1730. :
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On the inner concave furface of the parie-
tal bones, we fee 2 great many deep furrows,
difpofed fomewhat like the branches of trees :
The furrows are largeft and deepeft at the
lower edge of each os parictale, efpecially near
its anterior angle, where fometimes a full ca-
nal is formed. ‘They afterwards divide into
fmall furrows, in their progrefs upwards =
In fome fculls a large furrow begins at the
hole near the upper edge, and divides into
branches, which join with thofe which come
upwards, fhewing the communications of the
upper and lower veflels of the dura mater —
In thefe furrows we frequently fee paffages in-
to the diploe ; and fometimes I have obferved
canals going off, which allowed a {mall probe
to pafs fome inches into the bony fubftance.
Some (a) tell us, that they have obferved thefe
canals piercing the bone towards the ocoiput s=
On the infide of the upper edge of the offa
parietalia, there is a large finuofity, frequently
larger in the bone of one fide than of the o-
ther, where the upper part of the falx is faf-
tened, and the fuperior longitudinal fimus is
lodged.—Generally part of the lateral fimufes
make a depreflion near the angle, formed by
the lower and pofterior fides of thefe bones ;
and the pits made by the prominent parts of
the brain are to be feen in no part of the feull
more frequent, or more confiderable, than in
the internal furface of the parietal bones.

The offa parietalia are amongft the thinneft
bones of the cranium; but enjoy the general

ftructure

(a) Cowper. Anatom. explic. of go. tab, fig. 2.
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ftruéture of two tables and diploe the com-
pleteft, and are the moft equal and {mooth,

Thefe bones are joined at their fore-fide to
the os frontis by the coronal future ; at their
long inferior angles, to the /phenoid bone, by
part of the future of this name ; at their low-
er edge to the offa temporum, by the {qua-
mous f{uture, and its pofterior additamentum ;
behind, to the os occipitis, or offa triquetra, by
the lambdoid future ; and above, to one ano-
ther, by the fagittal future.

They have no particular ufes befides thofe
mentioned in the defcription of their feveral
parts, except what are included in the account
of the general ftructure of the cranium.

In a child born at the full time, none of the
fides of this bone are completed; and there
never is a hole in the offified part of it near to
the fagittal future.

‘T he large unofiified ligamentous part of the
cranium obfervable between the parietal bones,
and the middle of the divided os frontis of
new-born children, called by the vulgar the
open of the head, was imagined by the anti-
ents to ferve for the evacuation of the fuper-
flucus moifture of the brain: and therefore

they named it bregma*, or the fountain ;
- fometimes adding theepiphet pulfatilis, or beat-
ing, on account of the pulfation of the brain
felt through this flexible ligamento-cartilagi-
nous fubftance. Hence very frequently the pa-
rietal bones are called offa bregmatis.

The upper middle part of the head of a
«child, in a natural birth, being what prefents

E itfelf

* Palpitans vertex, foliolum, folium, triangularis lacuna.
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itfelf firflt at the os utersi (a), an accoucheur
may reach the bregma with his finger, when
the os uteri 1s a little opened.  If the dregma
is ftretched, and the pulfation of the brain is
felt through it, the child is certainly alive :
But if it is thrivelled and flaccid, without any
obfervable pulfationin it, there is fome reafon
to fufpeét the child to be very weak, or dead.
"T'hofe who praétife midwifery fhould therefore
examine the ftate of the dregma accurately.

All the bregma is generally offifiec before
feven years of age. Several authors (3) fay,
they have obferved it unoffified in adults ; and
phyficians, who order the application of medi-
cines at the meeting of the coronal and fagit-
tal futures, feem yet to think that a deriva-
tion of noxious humours from the encephalon is
more eafily procured at this part than any o-
ther of the fcull; and that medicines have a
greater effe@s here, than elfewhere, in the in-
ternal diforders of the head.

OSSA TEMPORUM?™, fonamed, fay
authors, from the hair’s firft becoming gray
on the temples, and thus difcovering peoples
ages, are each of them equal and fmooth a-
bove, with a very thin femicircular edge ;
which, from the manner of its conne&ion with
the neighbouring bones, is diftinguifhed by the

name

(a) Burton's Midwifery, § §1.~——Smellie’s Midwifery,
book 1. chap. 1. § 3.

(&) Bartholin, Anat. reform. lib, 4, cap. 6.-— Diemer-
broek, Anat. lib. 9. cap. 6.——Kerkring. Ofteogen. cap. 2.

* KopraPay, xoprav, xogjwv, Aemidonsds, mohveidn,
nToesdn. tem poralia, lapidofa, mendofa,dura,arcualia,tympa-
rum, armalia, faxea, parietalia. At
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name of os [quamofym ~~Behind this, the up-
per part of the temporal bone is th1cker, and
more unequal, and 1s fometimes defcribed as a
diftin&t part, under the name of pars mammil-
laris (a)—Towards the bafe of the {cull, the
temporal bone appears very irregular and une-
af_, and this part, inftead of being broad,
and placed perpendicularly, as the others are, is
contraéted into an oblong very hard fubftance,
extended horizontally forwards and inwards,
which in its progre(s becomes {maller, and is
commonly called os petrofum,

Three external procefles of each temporal
bone are generally defcribed=——The firft placed
at the lower and hind part of the hone, from
its refemblance to a nipple, is called maffoides,
or mammillaris. It is not folid, but within is.
compofed of cancelli, or {mall cells, which
have a communication with the large cavity of
the ear, the drum ; and therefore founds, be-
ing multiplied in this vaulted labyrinth, arein-
creafed, before they are applied to the imme-
«iate organ of hearing. Into the maftoid pro-
«efs, the ﬁénamaﬁa:a’em mufcle is inferted ;
and toits back part, where the furfaceis rnugh
the trachelomaftoideus, and part of the fplenius
-are fixed—About an inch farther forward, the

{econd procefs begins to rife out from the bﬂEE -

and having its origin continued obliquely down-
wards and forwards for fome way, it becomes

fmaller, and is ftretched forwards to join with

the os male ; they together forming the bony

Jugum, under which the temporal mufcle pafTes.
P Hence

(a) Albin. de offib. § 26.
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Hence this procefs has been named zygomatic *.
“Itscupper edge has the ftrong aponeurofis of the
temporal muicle fixed into it; and its lower
pait gives rife to a fhare of the maffeter.—
"T'he tore-part of the bafe of this procefs is an
oblong tubercle, which in a recent fubjet
is covered with a fmooth polifhed cartilage,
continued from that which lines the cavity im-
mediately behind this tubercle. From the
under craggy part of the os temporum, the
third procefs ftands out obliquely forwards.
'The fhape of it is generally {aid to refemble
the ancient flylus feriptorius 3 and therefore it
is called the flyloid procefs +. Some authors (a)
however contend, that it ought to be named
Steloid, from its being more like to a pillar.
Several mufcles have their. origin from this
procefs, and borrow one half of their name

from it ; as flylo-gloffus, [flylo-hyoideus, (tylo-

pharyngeus 5 to it a ligament of the os Ayoides,
1s fometimes fixed : and another is extended

from it to the infide of the angle of the low-

er jaw. 'This procefs is often even in adults
not entirely oflified, but is ligamentous at its
root, and fometimes is compofed of two or
three diftiné&t pieces.~—Round the root of it,
efpecially at the fore-part, there is a remark-
able rifing of the os petrofum, which fome
have efteemed a procefs; and, from the ap-

pearance

¥ Koayxpos, paris, anle offium temporum, offa arcualia,
paria, jugalia, conjugalia.

+ TpaiQossdn, Behovoesd, w?kﬂlfﬂ:pﬁr, os calaminum, fa- -

gittale, clavale, acuale, calcar capitis.

(a) Galen, de ulu part, lib. 2. cap. 4. ~Fallop. Obferv,
anatom.

4
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pearance it makes with the flyliform, have na-
med it vaginalis —Others again have, under
the name of auditory procefs, reckoned among
the external procefles that femicircular ridge,
which, running between the root of the ma-
floid and zygomatic procefles, forms the under-
part of the external meatus auditorius.

The finuofities or depreflions on the exter-
nal furface of each os temporum are thefe}
—A long fsffa at the inner and back part of
the root of the mammary procefs, where the
potterior head of the digaffric mufcle has its o-
rigin. Immediately before the root of the
zygomatic procefs, a confiderable hollow is left,
for lodging the crotaphite mufc[e.-—BEtween
the zygomatic, auditory, and vaginal procefles,
a large cavity is formed ; through the middle
of which, from top to bottom, a fiffure
15 nbfervable, into which part of the liga-
ment that fecures the articulation of the lower
jaw with this bone is fixed. The fore part of
the cavity being lined with the fame car-
tilage which covers the tubercle before it, re-
ceives the condyle of the jaw ; andin the back-
part a fmall fhare of the parotid gland, and a
cellular fatty fubﬂance,hre lodged.—At the in-
fide of the root of theﬁy oid appap&yﬁ, there is
a thimble like cavity, where the beginning of
the internal jugular vein, or end of the lateral
finus 1s lodged.—And as the finufes of the two
fides are frequently of unequal fize ; fo one of
thefe cavities 1sasoftenlarger than the other (a).
—Round the external meatus auditorius, feve-
ral finuofities are formed for receiving the car-

E 3 - tilages

(a) Hunauld. in Mem. de {’acad. des {ciences, 1730,
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tilages and ligaments of the ear, and for their

firm adhefion, |
‘The /Aoles that commonly appear on the
outfide of each of thefe bones, and are proper
to each of them, arefive.—~The fir/?, fituated
between the zygomatic and mafloid procefles,
1s the orifice of a large funnel-like canal,
which leads to the organ of hearing ; there-
fore is called meafus auditorius externus ¥~
'The Jecond gives paffage to the portia dura of
the feventh pair of nerves, and from its fituation
between the maffoid and flylsid procefs, is
called foramen flylo maftoideum +.~=Some way
before, andto the infide of the ffyloidprocefles, is
theé t4ird hole ; the ¢anal from which rons firft
upwards, then forwards, and receives into it
the internal carotid artery, and the beginnming
of the intercoftal nerve i where thiscanal is a«
bout to make the turn forwards, one, or fome-
tirires two very fmall holes go off towards the
eavity of the ear called tympanum: through
thefe Vélfalva (a) affirms the proper artery or
atteries of that cavity are fent—On the ante=
rior edge of this bone, near the former, a fouri4
holeé is abfervable, being the orifice of a canal
which runs outwards and backwards, in a hori-
zontal dire@ion, till it terminates in the fym-
panum. ‘This, in the recent fubjeét, is contiz
rived forward and inward, from the parts which
I mentioned juft now as its orifice in the fke-
leton, to the fide of the noftrils ; being parts
Iy cartilaginous, and partly ligamentous. The
whole

* HBFn; THg axons, OWH T ::arn:r, feneftra aurium.
T Aquaeduétus Fallopii,
(a) De aure hamana, cap. 2. § 22. et tab. 7. fig. 1.
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whofe canal is named, lter apalatoad aurem, or
Euflachian tube~~On the external fide of the
bony part of this canal, and a top of the chink
in the cavity that receives the condyle of the
lower jaw, is the courfe of the little nerve
faid commonly to be refle€ted from the lingual
branch of the fifth pair, till it enters the zym-
panum, to run acrofs this cavity, and to have
the name of chorda tympani~~The fifth hole
is very uncertain, appearing fometimes behind
the maftoid procefs ; fometimes it is common
to the temporal and occipital bones; and in
feveral {culls there is no fuch hole, The
ule of it, when found, is for the tranfmiflion
of a vein from the external teguments to the
lateral finus : But, inf{ome fubjeéts, a branch
of the occipital artery paffes through this hole,
to ferve the back part of the dura mater ; in
others, I have feen two or three {uch holes :
But they are oftener wanting than found. And
we may, once for all, in general remark, That
the largenefs, number, fituation, and exift-
ence of all fuch holes, that for the moft part
allow only a paflage for veins from without to
the internal receptacles, are very uncertain.
'The internal furface of the offa temporum is
unequal ; the upper circular edge of the fqua-
- mous part having numerous {mall ridges and
furrows for its conjunétion with the parietal
bones ; and the reft of it is irregularly marked
with the convolutions of themiddle partof the
brain, and with furrows made by the branches
. of the arteries of the dura mater.,
- From the under part of this internal furface,
a larger tranfverfe hard craggy protuberance

| AL runs
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runs horizontally inwards and forwards, with a
fharp edge above, and two flat fides, one fa-
cing obliquely forwards and outwards, and the
other as much backwards and inwards, To the
ridge between thefe two fides, the large late-
ral procefs of the dura mater is fixed.

Sometimes a fmall bone, a-kin to the fefa-
moid, is found between the fmall end of this
petrous procefs and the f[phenoid bone (a).

Towards the back-partof the infide of the
os temporum, a large deep foffa is confpicuous,
where the lateral finus lies; and frequently on
the top of the petrous ridge, a furrow may be
obferved, where a fmall finus is fituated.

The internal proper foramina of each of
thefe bones are, firf!, the internal meatus au-
ditorius in the pofterior plain fide of the pe-
trous procefs. 'This hole foon divides intotwo ;
one of which is the beginning of the aguedul?
of Fallopius ; the other ends in feveral very
fmall canals(4) that allow a paffage to the
branches of the portio mollis of the feventh
pair of nerves, into the weffibule and cochlea.
Through it alfo an artery is fent, to be diftri-
buted to the organ of hearing.—The rferuﬂd
hole, which is on the anterior plain fide of
the craggy procefs, givespaffageto a refleCted
branch of the fecond branch of the fifth pair of
nerves, which joins the portio dura of the au-
ditory nerve, while it is in the aqueduc? (c),

{mall

(s) Riolan. Comment. de offib. cap. 32,~——Winflow.

Expofition anatomique de corps humain, trait. des os fecs.
4 266.

(3) Valfalv.De aure humana, cap. 3. § 11.
(¢) Valfalv. De aure, cap. 3. § 10,
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fmall branches of blood veffels accompanying
the nerves, or pafling through f{maller holes
near this one.—"The paflage of the cutaneous
vein into the lateral finus, or of a branch of
the occipital artery, is feen about the middle
of the large foffa for that finus ; and the ori-
fice of the canal of the carotid artery is evi-
dent at the under part of the point of the pe-
trous procefs,

Befides thefe proper holes of the temperal
bones which appear on their external and inter-
nal {urfaces, there are two others in each fide
that are common to this bone and to the occs-
pital and [phenoidal bones ; which fhall be men-
tioned afterwards in the defcription of thefe
bones.

‘The upperround part of the fquamous bones
1s thin, but equal ; while the low petrous part
1s thick and ftrong, but irregular and unequal,
having the diftin¢tion of tables and diplce
confounded, with feveral cavities, procefles,
and bones within its fubftance, which are parts
of the organ of hearing. ‘That ac?gar idea
may be had of thisbeautiful, but intricate or-
gan, anatomifts generally chufe todemonitrate
all its parts together. 1 think the method
good 3 and therefore, fince it would be impre-
per to infert a compleat treatife on the ear
here, fhall omit the defcription of the parts
contained within the os petrofum of the fkele-
ton.

The temporal bones are joined above to the
parietal bones by the fquamous futures, and
their pofterior additamenta : Before, to the [p/e-
noid bone by the {uture of that name ; to the
: E 5 Chﬁﬁkf
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¢heek-bones by the zygomatic futures : Behind,
to the occipital bone, by the Jambdoid future
and its additamenta ;5 and they are articulated
with the bwer jow in the manner which thall
‘be deferibed when this bone is examined,

The purpofes which thefe two bones ferve,
are eafily colle&ted, from the generalufe of the
cranium, and from what has been faid in the
defcription of their feveral parts.

In an infant, a fmall fiffure is to be obfer-
ved between the thin upper part, and the lower
craggy part of each of thefe bones; which
points out the recent union of thefe parts,—
Neither maftoid nor ftyloid proceffes are yet to
be feen.—Inftead of a bony funnel-like exter-
nal meatus auditorius, there 1s only a fmooth
bony ring, within which the membrane of the
drum is faftened.~==At the entry of the Eu-
Stachian tube, the fide of the tympanum is not
completed.~~A little more outward than the
internal auditory canal, there is a deep pit, o-
ver the upper part of whofe orifice the interior
femicircular canal of the ear is ftretched; and
fome way below this, the pofterior femicircu=
lar canal alfo appears manifeftly, |

O8 OCCIPITIS *, {o called from its fitua~
tion, is convex on the outfide, and concave in-
terally. Its figure 1s an 1rregular fquare, or
vather rbomboid ; of which the angle above is
generally a little rounded ; the two lateral an-
cles are more finithed, but obtufe; and the
tower one 1s ftretched forward in form of a
wedge, and thenceis called by fome the cunei=

- Jorm

,;‘ -: L L L
. * "Lies, bafilare, prorz, memoriz, pixidis, fibrofum,
nervolum, lambde.
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form procefs.—If onewould, however, be very .
nice in obferving the feveral turns which the
edges of the os accipitis make, five or feven
fides, and as many angles of this bone might
be defcribed.

~'The external furface is convex, except at
the cuneiform apophyfe, where it is flatted. At
the bafe of thistriangular procefs, on each fide
of the great hole, but more advanced forwards
than the middle of it, the large oblong protu-
berances, named the condyles, appear, to ferve
for the articulation of this bone with the firft
vertebra of the neck. The fmooth furface
of each of thefe condyloid procefles is longeft
from behind forwards, where, by their oblique
{ituation, they come much nearer to each o-
ther than they are at their back part. 'Their
inner {ides are lower than the external, by
which they are prevented from fliding to either
fide out of the cavities of the firft vertebra (a).
In fome fubje&s each of thefe plain {mooth
furfaces feems to be divided by a fmall rifing
in its middle ; and the lower edge of each
condyle, next the great foramen, 1s difconti-
nuoed about the middle, by an intervening
notch: Whence fome () alledge, that each of
thefe apophy/fes is made up of two protuberan-
- ces.—Round their root a fmall depfeflion and
{pongy roughnefs is obfervable, where the li-
- gaments for furrounding and fecuring their ar-
- ticulations adhere.~—="Though the motionof the
head is performed on the condyles, yet the
center of gravity of that globe does not fall
| 1 between.

{a) Galen, deufu part. lib, 12, cap. 7.
{8 ‘Diemerbroeck, Aoat.lib. 9. cap.6.
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between them, but is a good way further for-
wards : from which mechanifm it is evident,
that the mufcles which pull the head back,
muft be in a conftant ftate of contraétion ;
which is fironger than the natural contraétion
of the proper flexors, elfe the head would al-
ways fall forwards, as it does when a manisa-
{leep, or labours under a palfy, as well as inin-
fants, where the weight of the head far ex-
ceeds the proportional firength of thefe muf-
cles, 'This feeming difadvantageous fituation
of the condyles is however of good ufe to us,
by allowing fufficient fpace for the cavities of
the mouth and fauces, and for lodging a fufh-
cientnumberof mufcles, whichcommonlyferve
for other ufes ; but may at pleafure be direét-
ed to a& on the head, and then have an ad-
vantageous lever to a& with, fo as to be able
to fuftain a confiderable weight appended, or

other force applied, to pull the head back.
Somewhat more externally than the condy/es
there is a fmall rifing and femilunated hollow
in each fide, which make part of the holes,
common tothe oecipital and petrous bones.—Im=-
mediately behind this, on each fide, a fcabrous
ridge 1s extended from the middle of the con-
dyle, towards the root of the maffvid procefs.
into this ridge the mufculus lateralis, common-
Iy afcribed to Fallopius, is inferted —About the
middle of the external convex f{urface, a large
arch rups crofs the bone ; from the upper late-
ral parts of which the oecipital mufcles have
their rife ; to its middle the frapezii are at-
tached ; and half way between this and the
great hole, a leffer arch i1s extended.—In the
X hollows



OF THE SKELETON. 99

hollows between the middle of thefe arches
the complexi are inferted ; and in the depreffi-
ons more external and further forward than
thefe, the fplenii are inferted.—Between the
middle of the lefler arch and the great hole,
the little hollow marks of the redti minores ap-
pear ; and on each fide of thefe the flethly in-
fertions of the obligui fuperiores and reéti majo-
res make depreflions.—Through the middle of
the two arches a fmall tharp /pine is placed,
which ferves as fome fort of partition between
the mufcles of different fides, or rather is ow-
ing to the a&ion of the mufcles deprefling the
bone on each fide of it, while this part is free
from their compreflion.—Thefe prints of the
mufcles on this bone are very ftrong and plain
in fome fubjeéts, but are not fo diftin& 1n o-
thers.—All round the great foramen the edges
are unequal, for the firmer adhefion of the
ftrong circular ligament which goes thence to
the firft vertebra—One end of each lateral or
moderator ligament of the head, is fixed to a
rough furface at the fore part of each condyle,
and the perpendicular oneis conne&ted to arough
part of the edge of the great hole between the
two condyles.—Immediately before the con-
dyles, two little depreflions are made in the ex-
ternal furface of the cuneiform procefs, for the
infertion of the reldi anteriores minores mufcles,
whichare unjuftly afcribed to Cowper : and ftill
further forward, near the /pbenoid bone, are
two other fuch depreflions, tor the reception
of the refli anteriores majores.—W hen we con-
{ider the fize of the prints of mufcles on the

| I occipital
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occipital bone, belore and behind its condyles,
and at the fame time, compare their diftances.
from thefe centers of motion of the head, we
muft fee how much ftronger the muicles are
which pull the head backwards, than thofeare
which bend it forward ; and how much greater
force the former acquire by the long lever
they a& with, than the latter which are infert-~
ed {o near the condyles. 'This great force in
the extenfor mufcles is altogether neceffary,
that they might not only keep the head from
falling forward in an ereét pofture, but that they
might fupport it when we bow forward in the
moft neceflary offices of focial life, when the
weight of the head comes to aét at right angles
on the wvertebre of the npeck, and obtains a
long lever to a&t with.

On the inner furface of the os oecipitis we
fee two ridges; one ftanding perpendicular,
the other running horizontally acrofs the firft,
The upper part of the perpendicular limb of
the crofs, to which the falx is fixed, is hollow-
ed in the middle, oroften on one fide for the
veception of the [uperior longitudinal finus,
and the lower part of it has the fmall or third
procefs of the dura mater faftened to it, and is
fometimes hollowed by the occip'tal finus. Each
fide of the horizontal limb is made hollow by
the Jateral finufes inclofed in the tranfverfe
procefs of the dura mater ; the foffa in the
right fide being generally a continuation of the
one made by the longitudinal finus in the per-
pendicular limb, and therefereis larger than
the left one (a) =——=—Round the middle of the

I crofs

(a) Morgagn. Adverl, anat, 6. apimad, 1,
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erofs there are four large depreffions fepara-
ted by its limbs; the two upper ones being
formed by the back part of the brain, and the
two lower ones by the cerebellum. Farther
forward than the laft mentioned depreflions, is
the lower part of the foffa for the lateral finus
on each fide.——"The inner {urface of the cu-
neiform apophyfe is made concave for the re-
ception of the medulla oblongata, and of the
bafilar artery.—A furrow is made on each fide,
near the edges of this procefs, by a finus of
the dura mater, which empties itfelf into the
lateral finus (a).
- The holes of this bone are commonly five
proper, and two common to it and to the tem-
poral bones.—The firlt of the proper holes,
called foramen magnum* from its fize, is im-
mediately behind the wedge-like procefs, and
allows a paflage to the medulla oblongata, ner-
vi accefferii, to the vertebral arteries, and fome-
times to the vertebral veins~———At each
{ide of this great hole, near its fore-part, and
immediately above the condyles, we always
find a hole, fometimes two, which foon unite
again into one that opens externally; thro’ thefe
the ninth pair of nerves go out of the fcull.—
"The fourth and fifth holes pierce from behind
- the condyle of each fide into the foffee of the
lateral finufes ; they ferve for the paffage of
the cervical veins to thefe finufes. Often one
of thefe holes is wanting, fometimes both,
when the veins pafsthro’ the great foramen —
- Befides thefe five, we frequently meet with o-
ther holes near the edges of this bone, for the

I tranfmiflion
(@) Albin. de offib. § 6.
_® Rachitidis, Medulle (pinalis,
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tranfmiflion of veins ; but their number and
diameter are very uncertain, 'The two com-
mon foramina are the large irregular holes,
one in each fide, between the {ides of the cu-
neiform procefs, and the edges of the pefrous
bones. Inarecent fubje&, a ftrong membrane
runs crofs from one fide to the other of each
of thefe holes ; in fome heads I have feen this
membrane offified, ora bony partition dividing
each hole ; and, in the greater number of a-
dult fculls, there is a fmall fharp-pointed pro-
cefs ftands out from the os petrofum, and a
more obtufe rifing in the occipital bone, be-
tween which the partition is ftretched. Behind
this partition, where the largeft {pace is left,
the lateral finus has its palflage ; and before it
the eighth pair of nerves and arcfﬂarm: make
their exit out of the fcull ; and fome authors
fay, an artery pafles through this hole, to the
dura mater,

'The occipital bone is among the thickeft of
the cranium though unequally fo; for it is
ftronger above, where it has no other defence
than the common teguments, than it 1s below,
where being prefled by the lobes of the brain
and cerebellum on one fide, and by the action
of the mufcles on the other, it is fo very thin,
as to be diaphanous in many fculls: But then
thefe mufcles ward off injuries, and the ridges
and fpines, which are frequent here, make it
fufficiently ftrong to refit ordinary forces.
The tables and diploe are tolerably diftin& in
this bone, except where it is fo thin as to be-
come diaphanous.

'The



OF THE SKELETON. 103

The occipital bone is joined aboveto the of-
fa parietalia and triquetra when prefent, by the
lambdsid f{uture 4 laterally to the tempo-
ral bones, by the additamenta of the lambdoid
future ; below to the /phenvid bone, by the
“end of its cuneiform procefs, in the fame way
that epiphyfes and their bones are joined : For
in children a ligamentous cartilage is inter-
pofed between the occipital and fphenoid bones,
which gradually turns thinner, as each of the
bones advances, till their fibres at laft run in-
to each other ; and, about fixteen or eighteen
years of age, the union of thefe two bones
becomes {o intimate, that a feparation cannot
be made without violence. The o5 occipitis
is joined by a double articulation to the firft
vertebra of the neck, each condyle being re-
ceived into a fuperior oblique procefs of that
vertebra. W hat motion is allowed here, we
fhall confider afterwards, where the wvertebre
are defcribed.

The ufes of this bone appear from the pre-
ceding defcription, and therefore need not be
repeated. |

An infant born at the full time, has this
bone divided, by unoffified cartilages, into four

parts———The firft of thefe is larger than the
- other three, is of a triangular thape, and con-
ftitutes all the part of the bone above the
great foramen. Generally fiffures appear in
the upper part and fides of this triangular bone,
when all the cartilage is {feparated by macera-
- tion ; and fometimes little diftiné& bones are
feen towards the edges of it.~—~"The {econd and
third pieces of this bone are exaétly alike, and

I fituated
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fituated on each fide of the great feoramen;
from which very near the whole condyles are
produced; and they are extended forwards al-
moft to the fore-part of the hole for the ninth
pair of nerves,—The fourth piece is the cu-
neiform procefs, which forms a fmall thare of
the great hole, and of thefe for the ninth pair
of nerves, and of the condyles: betwixt it
and the /pbencid bone, a cartilage is interpofed.

Of the eight bones which belong to the cra-
nium, there are only two which are not yet de-
fcribed, wiz. the ethmoid and [phensid, 'Thefe
we already mentioned, in complaifance to the
generality of writers on this fubjet, as bones
common to the cranium and face, becaufe they
enter into the compofition of both: but the
fame reafon might equally be ufed for calling
the frontal bone a common ene too, I fhall,
however, pafs any idle difpute about the pro-
priety of ranging them, and proceed to exa-
mine the ftruéture of the bones themfelves.
 O§ ETHMOIDES *, or the fieve-like
bone, has got its name from the great num-
ber of fmall holes with which that part of it
firft taken notice of is pierced. When this
bone 1s entire, the figure of it is not cafily de-
fcribed 5 but, by a detail of its feveral parts,
fome idea may be afforded of the whele ; and
therefore I fhall diftinguifh it into the eribri-
arm lamella with its procefs, the nafal lamel-
lay cellule, and offa fpongiofa.

The thin horizontal /amells, is all (except
its back part) pierced obliquely by a great num-
ber of {mall holes, through which the fila-

I ments

¥ Cribriforme, amoxyoRidns, fpongiforme, criftatum,
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ments of the olfa8lory nerves pafs, Ina recent
fubje&, thefe holesare fo clofely lined by the
dura mater, that they are much lefs confpicu-
ous than in the fkeleton ~——From the middle
of the internal fide of this plate, a thick pro-
cefs rifes upwards, and, being higheft at the
fore-part, gradually becomes lower, as it is
extended backwards. From fome refemblance
which this procefs was imagined to have to a
cock’s comb, it has been called crifla galli *,
The falx is connefted to its ridge, and the
unperforated part of the cribriform plate.——
When the crifla is broke, its bafe is fometimes
found to be hollow, with its cavity opening in-
to the nofe (a)~—s——Immediately before the
higheft part of this procefs, is the blind hole
of the frontal bone, which, as was formerly
remarked, is often in a good meafure formed
by a notch in the fore-part of the root of the
erifta, ‘ |

From the middle of the outer furface of the
eribriform lamella, a thin folid plate is extend-
ed downwards and forwards, having the fame
common bafe with the eriffa galli. Generally it
is not exaétly perpendicular, but is inclined to
one fide or other, and therefore divides the ca-
vity of the nofe unequally, Its inclination to

- one fide, and Hlexure in the middle, is fome-

times fo great, that it fills up a large fhare of
one of the noftrils, and has been miftaken for
a polypus there~=It is thin at its rife, and ra-
ther ftill thinner in its middle ; yet afterwards,

- towards its lower edge, it becomes thicker,

ey

I that

® Verruca praedura, feptum offis fpongiofi.
{a) Palfyn. Anat. chir. tr, 4. chap. 15,
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that its conjunétion with the bones and middle
cartilage of the nofe might be firmer.

At a little diftance from each fide of this
external procefs, a cellular and {pongy bony
fubftance depends from the cribriform plate.
‘The number and figure of the cells in this ir-
regular procefs of each fide, are very uncer-
tain, and not to be reprefented in words 3 only
the cells open into each other, and into the
cavity of the nofe: The uppermoft, which are
below the aperture of the frontal finufes, are
formed like funnels. 'The outer furface of
thefe cells is f{mooth and plain, where this bone
aflifts in compofing the orbit ; at which place,
on each fide, it has got the name of os pla-
num 3 on the upper edge of which, a fmall
notch or two may f{ometimes be obferved,
which go to the formation of the internal or-
bital holes ; as was remarked in the defcription
of the frontal bone.

Below the cells of each fide, a thin plate is
extended inwards, and then bending down, it
becomes thick and of a fpongy texture,
‘T'his fpongy part is triangular, with a ftreight
upper edge placed horizontally, an anterior one
flanting from above, downwards and forwards,
and with a pendulous convex one below.—The
upper and lower edges terminate in a fharp
point behind—T he fide of this pendulous fpon-
gy part next to the ﬁpfum narium 1s convex,
and its external fide is concave—Thefe two
proceffes of the ethmosid bone have got the
name of offa [pongiofa or turbinata [uperiora,
from their fubftance, figure, and fituation,

All
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All the prominences, cavities and meanders
of this ethmoid bone, are covered with a con-
tinuation of the membrane of the noftrils, in
a recent fubje&t.——Its horizontal cribriform
plate is ludged between the orbitar proceffes of
the frontal bone, to which it is joined by the
etbmoid {uture, except at the back-part where
it is conneéted with the cuneiform bone, by a
future common to both thefe bones, though
it is generally efteemed Fart of the Sphenai-
dal, Where the offa plana are contiguous
to the frontal bone within the orbit, their
conjunéion is reckoned part of the tranfverfe
future, Farther forward than the offa plana,
the cells are covered by the offa unguis, which
are not only contiguous to thefe cells, but can-
not be feparated from them, without breaking
the bony fubftance ; and therefore, in juftice,
thofe bones ought to be demonitrated as part
of the ethmoid bone. Below the offa unguis
and plana, thefe cells and offa [pongiofa are o-
verlopped by the maxillary bones.—The cel-
lular part of each palate bone is contiguous
to each os planum and cells backwards.—The
lower edge of the nafal perpendicular plate is
received into the furrow of the womer, Its
~ pofterior edge is joined to the fore part of
the proceffus azygos of the /pbenoid bone,—~———
Its up?er edge joins the nafal procefs of the
frontal and nafal bones, and its anterior one is
connetted to the middle cartilage of the nofe.
From all which, the ufes of this bone are e-
vident, viz. to fuftain the anterior lobes of the
brain ; to give paflage to the olfactory nerves,
and attachment to the fa/x; to enlarge the

I organ
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organ of {melling, by allowing the membrane
of the nofe a great extent; to ftraiten the paf-
fage of the air through the nofe, by leaving
only 2 narrow winding canal, on the fenfible
membranous fides of which the fubftances con-
veyed along with the air muft firike ; to form
part of the orbit of the eyes and feprum na-
rium 3 ‘while all its parts are fo light as not te
be in hazard of f{eparating by their weight;
and they are fo thin, as to form a large furface,
without occupying much fpace. This brnittle
fubftance, however, is fufficiently proteéted
from external injuries by the irm bones which
cover it,

If this bone is feized en by any corroding
matter, we may eafily conceive what deftruc-
tion may enfue, Hence 1t is, that anczaena is
difficult to cure ; and that, in violent feurvies
or in the lues venerea, the fabric of the nofe,
the eyes, and life itfelf are in danger.~The
fituation of the nafal plate may fhew us, how
dangerous a frature of the bones of the nofe
may be, when made by a force applied to their
middle fore-part, of a perfon in whom this na-
fal plate is perpendicular,

"The ethmoid bone of ripe children is divided
into two, by a perpendicular cartilage, which,
when oflified, is the ¢riffa galli, and nafal
plate: but its other parts are oflified and com-

lete.
; 0S8 SPHENOIDES*, or wedge-like
bone, fo called becaufe of its fituation in the
I middle

¥ Cunciforme, qroAvuop@oy, multiforme, paxillum, cri-
bratum palati, colatorii, cavilla, bafilare.
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middle of the bones of the cranfum and face,
is of fuch anirregular figure, that I know not
any thing to which #t may be likened, unlefs,
perhaps, it bear fome faint refemblance to a
bat with its wings extended,

‘When we view the external furface of the
os [phenoides, two or three remarkable pro-
ceffes from each fide of it may be obferved,
which are all of them again fubdivided.—~The
firlt pair is the two large lateral procefles or
wings 3 the upper part of each of which is
called the temporal procefs, becaufe they join
with the temporal bones in forming the tem-
ples, and the feat for fome fhare of the
erotaphite mufcles. 'That part of the wings
which jutts out towards the infide, fomewhat
lower than the temporal apop/yfes, and is fmooth
and hollowed, where it makes up part of the
orbit, is thence named orbitar proceffes. Be-
hind the edge, f{eparating thefe two procefles,
there isoften a {mall groove, made by abranch
of the faperior maxillary nerve, in its paffage
to the temporalmufcle. The loweft andback
part of each wing, which runs out fharp te
meet the offa petrofa, has been ftyled the /pi-
nous procels: From near the point of which a
fharp pointed procefs is frequently produced
downwards, which fome call f#yliform, that af-
fords origin to the ptery [taphylinus externus
muicle. From this ftyloid procefs a very
{mall groove is extended along the edge of
the bone to the hollow at the root of the in-
ternal plate of the following procefs, which

forms
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fﬂrms part of the Euflachian tube (a).—'The
fecond pair of external procefles of the cune;-
form bone is the two which ftand out al-
moft perpendicular to the bafe of the fcull

Each of them has two plates, and a middle
f2ffa facing backwards, and fhould, to carry on
our comparifon, be likened to the bat’s legs,
but are commonly faid to refemble the wings
of that creature; and therefore are named
‘pterygoid or aliform * procefles. 'The external
plates are broadeft, and the internal are longeft.

From each fide ﬂf the external plates the pte-
rygoid mufcles take their rife. At the root of
each internal plate, a fmall hollow may be re-
marked, where the mufculus ptery ]ﬁapby’mm ine
teraus, or circumflexus palati rifes, and fome
fhare of the cartilaginous end of the Euflachi-
an tube refts; and, at the lower end of the
fame plate, is a hook-like rif ing or procefs,

round which the tendon of the laft named
mufcle plays, as on a pulley. From the edge
of the external plates fome fmall fharp fpikes
{tand out ; but their number and bulk are un-
certain.—To thefe another pair may be add-
ed, to wit, the little triangular thin procefs,
which comes from each fide of the body of the
phenoid bone, where the pterygoid procefles are
rifing from it, and are extended over the lower
part of the aperture of the finus as far as
to join the ethmoid bone, while their body

I hangs

(a) Winflow, Expefition anatomique du corps hurnam,
traite des os fecs, § 233.
® Naviculares,
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ral and [pinous proceffes on the outfide of the
fcull, are likewife feen on its infide, where they
are concave, for receiving part of the brain ;
and commonly three apaphy/es on the internal
furface of the fpbenaid bone are only mention-
ed.—Two rifing broad from the fore-part of
its body, become {maller as they are extend-
ed obliquely backwards.—~The third ftanding
on a long tranfverfe bafe, near the back-part
of the body of this bone, rifes nearly eret, and
of an equal breadth, terminating often in a
little knob on each fide. 'The three are called
clinoid, from fome refemblance which they
were thought to have to the fupporters of a
bed. Sometimes one or both the anterior c/i-
naid procefles are joined to the fides of the po-
{terior one, or the body of the bone itfelf.—
From the roots of the anterior ¢/inaid proceiles
the bone s extended on each fide outwards
and forwards, till it ends in a fharp point,
which may have the name of the traaifwrfa
fpinous procefles.—DBetween, but a little far-
ther back than the two anterior clinoid pro-
cefles, we fee a protuberance confiderably
{maller than the pofterior clinoid procefs, but
of its fhape.—Another procefs from between
the tranfverfe procefles, often forces itfelf for-
wards into the as ethmoides.,

Within the fcull, there are two f{inuofities
in the internal part of each wing of the /pbe-
noid bone, for receiving the middle part of the
brain. One between the tranfverfe fpinous
procefles, for lodging the part of the brain
where the crura medulle oblongate are ~Im-
mediately before the third or middle c/inoid

I procefs,
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procefs, a fingle pit generally muy be remark-
‘ed, from which a foffa goes out en each fide
‘to the holes through which the optic nerves
pafs. The pit 1s formed by the conjoined op-
tic nerves ; and in the foffz thefe nerves are
lodged, as they run divided within the fcull.—
Between the third protuberance and the pofte-
rior clinoid procefs, the larger pit for the glan-
dula pituitaria may be remarked. 'This cavity,
becaufe of its refemblance to a Turkifb faddle,
1is always deferibed under the name of fella
Turcica, or epbippium, On the fides of the
pofterior c/inoid procefsa foffa may be remark-
ed, that ftretches upwards, then is continued
forwards along the fides of the fella Turcica,
near to the anterior clinoid procefles, where a
pit on each fide is made, Thefe foffe point
out the courfe of the two internal carotid ar-
teries, after they have entered the fcull.—Be-
fides all thefe, feveral other fof/# may be ob-
ferved, leading to the feveral holes, and im-
printed by the nerves and blood-veflels.

The holes on each fide of the os [pheroides
are {ix proper, and thkree common. The
firft is the round one immediately below the an-
terior clinoid procefles, for the paflage of the
optic nerve, and of the branch of the inter-
nal carotid artery that is fent to the eye . ~—
‘The fecond is the firamen lacerum, or large
{lit between the tranfverfe {pinous and orbitar
proceffes: 'The interior end of which flit is
large: and, as it is extended outwards, it be-
comes narrower, 'The outer end of it is form-
ed in the os frontis ; and therefore this might
be reckoned among the common feramina,

I : | - Through
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procefles of the cuneiform bone, the os max-
illare, male, and palati. In this large hole the
fat for lubricating the globe of the eye and
temporal mufcles is lodged, and branches of the
fuperior maxillary nerve, with fmall arteries
tfrom the carotid and veins pafs,———The tAsrd
hole is formed between the bafe of this hone
and the root of the orbitar procefs of the pa-
late-bone of each fide. 'Through this a branch
of the external carotid artery, and of the fe-
cond branch of the fifth pair of nerves, are
allowed a paffage to the noftrils, and a return-
ing vein accompanies them, Sometimes, how-
ever, this hole is proper to the palate bone, be-
ing entirely formed out of its fubftance,
Under the fella Turcica, and fome way far-
ther forward, but within the fubftance of the
Jphenoid bone, are two finufes, {eparated by a

bony plate. Fach of them is lined with a

membrane, and opens into the upper and back-
part of each noftril by a round hole, which
15 at their upper fore-part. This hole is not
formed only by the os fphensides, which has
an aperture near as large as any tranfverfe
fe€tion of the fmus, but alfo by the palate
benes which are applied to the fore-part of
thefe finufes, and clofe them up, that hole on-
ly excepted, which was already mentioned,
Frequently the two finufes are of unequal di-
menfions, and fometimes there is only one
large cavity, with an opening into one no-
ftril. Thefe cavities are likewife faid () to
be extended fometimes as far back as the great
foramen of the occipital bone. In other {ub-

j &s

(a) Albin. de offih. § 39.
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jects they are not to be found, when the bone
1s compofed of large cells (¢). Some (4) men-
tion a cavity withinthe partition of the finufes ;
but it 1s {fmall.—"The [phencidal finufes {erve
the {fame ufes as the frontal do. :

As this bone is extremely ragged and une-
qual, fo its fubftance is of very different thick-
nefs, being in fome places diaphanous; in o-
thersit is of a middle thicknefs, and its mid-
die back part furpafles thegreateft fhare of the
eranium in thicknefs, | _

The os [phensides is joined by its wings,
to the parietal bones above, to the os frontis
and offa malarum before, to the temparal bones
behind j=—=By the fore part of its body and
{pinous procefles, to the frontal and ethmoid
bones j==by its back-part, behind the two finu-
fes, to the eccipital, where it looks like a bone
with the epiphyfes taken off, and, as was for-
merly obferved in the defcription of the occi-
'ipital bone, it cannot be feparated without vio-
ence in adults je=—=to the palate bones, by
the ends of the pterygoid procefles, and fill
more by the fore-part of the internal plates of
the pterygoid procefles, and of the finufes ;—to
the maxillary bones, by the fore part of the
external pterygoid plates ;—to the womer and
nafal plate of the o5 ethmoides, by the pro-
ceffus azygos. All thefe conjuné&ions, except
the laft, which isa fchindylefiz, are faid to be
by the future proper to this bone, though it is
at firft fight evident, that feveral other futures,

Bad .h as

(a) Vefal. lib, 1. cap. 6.
(3) 1d, ibid,
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The bones of the upper jaw are joined to
the bones of the fcull by the fchindylefis and
futures already defcribed as common to the
cranium and face, and they are connefed to
each other by gomphofis and fifteen futures,

‘The gompbafis only is where the teeth are
fixed m theéir fockets, and the fchindylefis is
only where the edges of the vomer are joined to
other bones. _

The futures are generally diftinguifhed by
mumbers, which have been differently applied ;5
and therefore I join thofe (¢} who prefer the
giving names to each, which” may be eafily
contrived from their fituation, or from the
bones which they conneét.

The firft is the anterior nafal %, which is
{treight, and placed longitudinally in the mid-
dle part of the nofe.

The fecond and third are the Jateral nafal t,
which are at each fide of the nofe, and almoft
parallel to the firft future.

Each of the two lacrymal is almoft {emicir-
celar, and is placed round the Jaerymal groove. |

The fixth and feventh are the tnternal orbi-
tar : each of which is extended obliquely from
the middle of the lower fide of an orbit to the
edge of itsbafe.

Thetwoexternal orbitars are continued, each
from the end of the internal orbitar, to the
under and fore-part of the cheek.

X - The

(a) Vander Linden. Medicin, phyfiolog. cap. 13.2rt 2. §
10.—Rolfinc. Anat. lib. 2. cap. 2g.~=Schenk, Schol, part. §
ult. pait 2. cap. &.

* Nafalis recta.

+ Nafalis obliqua,
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. The tenth is the myfachial, which reaches
only from the lower part of the [eptum hariun
to getwem,thé two middle dentes im{ﬁ}rer,‘
 'The longitudinal palate* {uture ftretches
from the middle of the foremoft teeth through
the middle of all the palate.

 The tranfverf¢ palate oné + runs acrofs the
palate, nearer the back than the fore part of .
it. 5!
 Each of the two palato maxillary is at the
back-part of the fide of each noftril.

'The fifteenth is the [pineus, which isin the
middle of the lower part of the noftrils. ‘This
may perhaps be rather thought a double /fchin-

The conne&tion of the sffa [pongiofd to the
fide of each noitril, ¥ fo much by a mem-
brane in young fubjets, by a fort of hook and
afterwards by concretion or union of fubftatice
in adults, that I did not know well how to
rank it : But if any chufes to call it a future,
the addition of tweo tranfverfe nafal fututes
may be made to thofe above named.

- 'Thefe futures of the face (formerly ealled
barmonie) have not fuch confpicuous indénta-
tions as thofe ef the fcull have; the bones
here not having fubftance enough for forming
large indentations, and there being lefs necef-
fity for fecurity againft extermal injuries, or
any internal protruding foree, than in the ¢ra-
nium ———Thefe futures often difappear in old
people, by the bones running into each other ;
which can do little prejudice; becaufe the prin-

{ | ¢ipal

* Laquearis, palataria re&ta,
4 Arcoata, palatina poftica.
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cipal ufe of the bones being fo numerous here,
is to allow them to be extended nto a proper
form. - :
Itis evident, frem the manner of the con-
junétion of thefe bones, that they can have no
menen, except in commion with the eranium.

‘Thet purpofes which this pile'of bones fer#es,

will be fhewn in the defenpnen which I am to
give of each of them.
108 8SA NASIK, fo named'from their ﬁtu—
ation at the root of the nofe, are each of an
irregular oblong fquare ﬁgere, being broadeft
at their lower end, narroweft a little higher
than their middle, . and becoming fomewhat
larger at the top, where they are raggedand
thickeft, and have a curvature forwards, that
their eeene&mn with the: frontal bone might
be ftronger.——"Thefe bones are convex exter-
nally, and thereby better refift any violence
from without; and they are concave internally,
fer enlarging the cavity of the nofe.

- 'The lower edge of thefe bones is unequal,
end is ftretched outwards and backwards, ‘to
join the cartilages of the noftrils.—Their ante-
rior fide isthick, efpecially above, and unequal,
that their een_run&mn to' each other might
be ftronger; and a fmall rifing may be remarked
on their inner edge, where they are {uftained
by the feptum® narium.~Their pofterior fide,
at its upper ‘half, has externally a depreflion,
where it is overlopped fome way by the max-
illary bones, while its lower half covers thefe
bones :* By which contrivance, ' they do nos
vield eafily to prefTure applied to their fore-part
or {ides.

© A fmall
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tion for the fiffula lacrymalis ——="This foffa of
the bone is cribriform, or has a great number
of fmall holes through it, that the filaments
fromthe membrane which lines it, infinuating
themf{elves into thefe holes, might prevent a
feparation of the membrane, and fecure the
borie in its natural fituation.——="The ridge
between thefe two cavities of the os unguis, 1s
the proper boundary of the orbit at its inter-
nal cant/us: and beyond which {urgeons thould
not proceed backwards in performing opera-
tions here.~~The internal or pofterior furface
of this bone confifts of a furrow in the mid-
dle of two convexities, |

~'The fubftance of the os unguis is as thin as
paper, and very brittle ; which 1s the reafon
that thefe bones are often wanting in fkele=
tons, and need little force to pierce themin li-
ving fubjets.

_-Each of thefe bones is joined, above, to the
frontal bone, by part of the tranfverfe future ;
~——behind, to the os planum of the ethmoid
bone by the fame future j~before and below,
to the maxillary bone, by the Jacrymal future,
internally, the offa anguis cover fome of the
[fonus ethmoidales ; nay, aré really continuous
with the bony Jlamelle which make up the
fides of thefe cells; fo that they are as much
part of the et&moid bone as the offa plana,

‘The unguiform bones compofe the anterior
internal parts of the orbits, lodge a fhare of
the lacrymal fac and du&, and cover the ei4-
moid cells,——T'heir fituation and tender fub-
ftance make a rath operator in dunger of de-
ftroying a confiderable thare of the organ of

{melling,



| heiia bR S o b il SRR R e “W
-.5 i [h
1

OF THE SKELETON. 125

{welling, when he is performing the operation
of the fiffula lacrymalis ; but when thefe
bones are hurt, they caft off without much dif-
ficulty, and confequently the wound is foon
cured, unlefs the patient labours under a gene-~
ral cacoethes, or there is a predifpofition in the
bones to caries ; in which cafe, a large train
of bad fymptoms follow, or, at beft, the cure
proves tedious.

"Thefe bones are fully formedina new born
child,

0SSA MAL ARUM * was the name given
by Celfus, aswas already remarked, to all the
upper jaw ; butis now appropriated to the pro-
minent fquare bones which form the cheek
on each fide.—Before, their furface is convex
and {mooth ; backward, it is unequal and
concave, for lodging part of the ecrotaphyte
mufcles.

The four angles of each of thefe bones have
been reckoned procefles by fome.—The one
at the external canthus of the orbit, called the
Juperier orbitar procefs, is the longeft and thick-
eft.—T'he fecond terminates near the middle
of the lower edge of the orbitina fharp point,
and is named the inferior orbitar procefs, s
The third, placed near the lower part of the
cheek, and thence called maxillary, is the
thorteft, and neareft to a right angle.——"The
fourth, which is called zygomatic, becaufe it is
extended backwards to the zygoma of the tem-
poral bone, ends in a point, and has one fide
ftreight, and the other floping.—Between the

I ' tweo

# Jugalia vel zygomatica, hypopiz, fuboculariz.
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part of this we often meet with a ridgey almoit
of the fame height with that in the nafal pro-
cefs, which runs tranfverfely, and is covered by
a fimilar ridge of the palate bone, on which the
back part of the upper edge of the o5 [pongio-
Jum inferius refts. The convex back-part of
this tuberofity is rough for the origin of part
of the external pterygoid muicle (a), and more
internally is fcabrous, where the palate and
{phenoid bones are joined to it,——="That {pon=
gy protuberance * at the lower circumference
of this bone, where the fockets for the teeth
are formed, is reckoned the fifth~The fixth
1s the horizontal plate, which forms thegreat-
er part of the bafe of the noftrils, and roof
of the mouth ; its upper furface, which be-
longs to the nofttilsy is very fmooth, but the
other below is arched and rough, for the ftrongw
er adhefion to the membrane of the mouth,
which is ftretched upon it, and in chewing,
{peaking, &5, m‘ifht otherwife be liable to be

feparated.~—T'he feventh rifes like a {pine from
the inner edge of the laft, and forms a fmall
part of the partitionof the noftrils,
The depreflionsin each maxillary bones are,
1. A finuofity behind the orbitar procefs, made
by the temporal mufcle. 2. A pitimmediately
before the fame procefs, where the origin of the
mufculus elevator labiorum communis, and eleva-
tor labii fuperioris, with a branch of the fifth
pair of nerves, are lodged fecurely, 3. The
hollow arch of the palate. 4. The femicircu-
lar great notch, orentry to the lower patt Ef
I the

(2) Albin, de offib. § 79. '
* Qarna,
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the noftrils, betwixt the root of the nafal
procefs and fpine of the palate-plate—~—Be-
low this, the fore-part of the bone is flatted,
or fometimes hollowed by the mufculus depre/-
for labii fuperioris. 5. Socketsfor the teeth + :
The number of thefe {ockets are uncertain ; for
the fame number of teeth is not in all peo-
ple, and the four backmoft teeth of each fide
of each jaw vary greatly in their number of
roots ; and when the teeth of a living perfon
fall out, or are taken away, the fockets fill up
with an offeous net-work, which becomes folid
afterwards,--6. Thelacrymal foffa in thenafal pro-
cefs,which affifts the os unguis to form a paflage
for the Jacrymal duét. 'This part of the bone
forming this fofa is fo firm and ftrong, that a fur-

eon fcarce can perforate it withthe ordinary ins

ruments for the ﬁ:ﬂm’a lacrymalis, and therefore

ought to avoid it in doing this operation m———
Immediately on the outfide of this, there is a
{mall depreflion, from which the inferior or
leffer oblique mufcleof the eye hasits origin (a),
7. The canal on the upper part of the great tu-
berofity withinthe orbit, which is almoft a com-
pleat hole; in thisa branch of the fuperior max-
illary nerve paffes, Befides thefe the fu-
perior furface of the great bulge is concave, to
receive the under part of the eye.~—~Immediate-
ly above the tranfverfe ridge in the nafal pro-
cefs, a {mall hollow is formed by the as fpongio-
fum ~—In fome fubjeéts, the nafal procefs
has a {mall round pit above the lacrymal du@,

1 where

. +‘BEE‘F|¢, onpisxol, alveoli, foffule, mortariola, f rena
locelli, cavz, pralfepiola, loculamenta, _ '
(¢) Winflow, Expofition anatomique des os fees, § 276.
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the interpofition only of a very thin bony plate,
which is liable to be eroded by acrid matter
colle&ted in the antrum, or to be broke in draw-
ing a tooth (a). The fymptoms of a col-
le€tion of matter here naturally lead us to the
praétice of pulling out the teeth, and piercing
through this plate into the antrum, to procure
an evacuation of the colle€ted matter: by
which cenfiderable fervice is frequently done(2),
~ 'The maxillary finufes have the fame ufes as
the frontal and fphenoidal ;’ and the fituation
of the finufes is fuch, that the liquor . drilling
from them, from the cells of the ethmoid and
palate bones, and from the lacrymal duéts,
may always moiften all the parts of the mem-
brane of the nares in the different fituations
which the head is in.
Though the membranes which line the
frontil, [phenvidal, and maxillary finufes, are
continuations of the one which covers the
bones within the nofe; yet they are much
thinner than it is, and have fo much fmaller
veflels, than the inje&ion which makes the
membrane of the nofe red all over, fills only
fome few veflels of the maxillary finufes, and -
fcarce is obferved in the frontal and [phenoidal,
Are not the larger veffels intended for a2 more
plentiful fecretion of a vifcid liquor to defend
the membrane from the effeéts of the perfla-
tus, which is conftantly through the nofe » Are
not the membranes which have the fmalleft
veflels, ceteris paribus, the moft fenfible? Are
not

(a) Highmore, ibid.
(6) Cowper in Drake’s anthropol. book 3, chap. 1q.—
Medical Effays and ebferv. vol. 3. art 3o.
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not many phznomena of fwelling, inflamma-
tions of thefe parts, megrim, polypi, &e. de-
ing on this ftruGure of thefe membranes ?
The fubftance of the offa maxillaria is com~
pact and firm, except at the inferior proceffes,
1a which the teeth are lodged, where it is very

fpongy. BTN
"YThe maxillary bones are joinedabove by the
upper, ends of their nafal procefles to the os
frontis, by the tranfverfe future ;~at the fides
of thefe procefles, to the offa unguis, by the
lacrymal {utures ;—to the nafal bones by the
lateral nafal {utures ;——by their orbitar procef-
fes, to the cAeck bones, by the external orbitar
futures j==by the internal fides of the internal
orbitar procefles, to the offa plana, by part of
the etkmoidal future j———by the back part of
the tuberofities, to the palate bones, by the
Sfuture palato maxillares ;———by the pofterior
edges of their palatine lamelle, to the offa
palati, by the tranfverfe palate future ; by
their nafal fpines, to the womer, by the fpi-
nous {uture ;——=by their fockets, to the teeth
by gomplofis by the internal edge of the
palate plate, to one another, by the lngitudi-
nal palate-future ; on the upper and fore-part
of which a furrow is left for receiving the
~ cartilage which forms the partition of the no~
ftrils ;——=between the fore-part of the noftrils
and mouth, to each other, by the myflachial fu-
ture ;——==fometimes they are conneéted to the
offa fpongiofa inferiora, by a plain concretion or
“union of fubftance.
Thefe bones form the greater part of the
nofe and of the roof of the mouth, and a

confiderable
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with the palate-procefs of the os maxillare.~
"The internal edge is thicker than the reft, and
of an equal furface, for its conjuntion with
its fellow of the other fide. Behind, this
bone is fomewhat in form of a crefcent, and
thick, for the firm conne&ion of the velum pen-
dulum palati 3 the internal point being produced
backwards, to afford origin to the palato-flaphy-
linus or azygos mufcle~——"This {quare bone is
well diftinguifhed from the pterygoid procefs by
a perpendicular foffa, which, applied to fuch
another in the maxillary bone, forms a paflage
for the palatine branch of the fifth pair of
nerves ; and by another fmall hole behind this,
through which a twig of the {fame nerve pafies.
The pterygoid procefsis fomewhat triangular,
having a broad bafe, and ending {maller above.
‘The back-part of this procefs has three foffz
formed in it ; the two lateral receive the ends
of the two plates of the {phenoid bone, that are
commonly compared to a bat’s wing ; the mid-
dle foffa makes up a part of what is commonly
called the foffa pterygvidea ; the fore fide of
this palatine pterygoid procefs is an irregular
concave, where it receives the back part of the
great tuberofity of the maxillary bone~Fre-
quently feveral {mall holes may be obferved in
this triangular procefs, particularly one near
the middle of its bafe, which a little above.
communicates with the common and proper

holes of this bone already taken notice of.
~ The nafal lamella of this bone is extremely
thin and brittle, and rifes upwards from the up-
per fide of the external edge of the fquare-
bone, and from the narrow extremity of the
G pterygoid
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pteryoid procels ; where it is [o weak, and, at
the fame time; fo firmly fixed to the maxillary
bone, as to be very liable to be broken in fe-
parating the bones, From the part where
the plate rifes, it runs up broad on the infide
of the tuberofity of the maxillary bone, to
form a confiderable fhare of the fides of the
maxillary finus, and to clofe up the fpace be-
tween the fphenoid and the great bulge of the
maxillary bone, where there would otherwife
be a large flit opening into the noftrils (a).
From the middle internal fide of this thin
plate, a crofs ridge placed on fuch another of
the maxillary bone 15 extended; on it, the
back part of the os fpongiofum inferius refts.—
Along the outiide of this plate, the perpendi-
cular foffa made by the palate nerve 1s obferve-
able.

At the upper part of this nafal plate, the
palate bone divides into two proceffes, which
I already named orbitar ;—between which and
the body of the f[phenoid bone, that hole is
formed, which I mentioned as the laft of the
holes common to the /[phenoid bone.—Some-
times this hole i1s wholly formed in the os pa-
Jati, by a crofs plate going from the one orbi-
tar procefs to the other. A nerve, artery, and
vein belonging to the noftrils pafs here,—The
anterior of the two orbitar procefles is the [ar-
geft, and has its fore-part contiguous to the
back-part of the maxillary finus, and its upper
{furface appears in the bottom of the orbit, be-
hind the back part of the o5 maxillare and pla-

nim,

{a) Albin, de ofib. § 83,
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num.—It has cells behind refembling thofe of
the efAmoid bone, to which itis contiguous; it
is placed on the aperture of the finus [phenoi-
dalis fo as to leave only a round hole at its up-
per fore-part.—"The other part of the orbitar
procefs is extended along the internal fide of
the upper back part of the maxillary fuberofity,
to the bafe of the /phenoid bone, between the
root of the proceffus azygos and the pterygoid
procefs,

The palate {quare part of this palate-bone,
and its pterygoid procefs, are firm and ftrong,
with fome cancelli ; but the nafal plate and or-
bitar procefles are very thin and brittle,

'The palate-bones are joined to the maxilla-
ry, by the fore edge of the palate fquare bone,
by the franfverfe palate future : By their thin
nafal plates, and part of their orbitar procefles,
to the fame bones, by the palato maxillares fu-
tures:—By their pferygoid procefles,and back-
part of the nafal plates, to the ale vefpertilio-
- num, by the [phenoid future :~By the tran{-
verfe ridges of the nafal plates, to the offz
Jpongiofainferiora, by contaét; hence frequent-
ly there is an intimate union of the fubftance
of thefe bones in old fculls :—By the orbitar
procefles, to the offa plana and cellula ctfmoi-
dez, by the ethmoid future: To the hody
of the fphenoid bone, by the [phenoid future =
By the internal edge of the fquare bones, to
each other, by the longitudinal palate fuiure :
and by their nafal fpines, to the vomer, by the
[fpinous {uture.

The palate-bones form part of the nalate,
noftrils, orbits, and c{éﬂm pterygoide, and

2

they
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The figure of this bone is an irregular
rhomboid.—Its fides are flat and fmooth.
Its pofterior edge appears in an oblique direc-
tion at the back part of the noftrils,——The
upper one is firmly united to the bafe of the
Jphenaid bone, and to the nafal plate of the
etbmsid 5 and, when it can be got feparated, is
hollow, for receiving the proceffus azygos of
the /pieroid—The anterior edge has a long
furrow in it, where the middle cartilage of
the nofe enters.—'The lower edge is firmly
united to the nafal {pines of the maxillary and
palate bones. —Thefe edgesof this bone
are much thicker than its middle, which 1s as
thin as the fineft paper; by which, and the
firm union or conne&ion this bone has above
and below, it can very feldom be feparated en-
tire in adults : But, 1na child,. it is much more
eafily feparated entire, and iis ftructure is more
diftin&tly feen; wherefore I fhall examine all
its parts of fuch a fubjeét,

Its fituation is not always perpendicular, but
often inclined and bended to one fide, as well
as the nafal plate of the etbmoid bone,

'The wsmer is convex at its upper part, and
then is ftreight, as it is extended downwards
and forwards where it is compofed of two
plates; the edges of which have a greatnumber
of {mall procefles, difpofed fomewhat like the
teeth of a faw, but more irregularly, and fe-
ver:l of them are refleted back. DBetween
thefe plates a deep foffa is left, which, fo far
as the top of the curvature, is wide, and has
ftrong fides, for receiving the proceffus azygos
of the [phenoid bone. Beyond the arch for-

n : wards,
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entire folid, and as fmooth as any other part
of the bone ; fo that in a great many old jaws
one cannot obferve a veftige of the fockets:
But thenthe jaw becomes lefs, and much nar-
rower (a)—Hence we may know why the chin
and nofe of edentulous people are much near-
er than before the teeth were loft, while their
lips either fall in towards the mouth, or ftand
prominent forwards.—When new teeth are
protruded, new fockets are formed (4 ).—The
lower edge of the chin and fides is fmooth and
equal, and is commonly called the bafe of the
lower jaw.—The ends of ‘the bafe, where the
jaw turns upwards, are called its angles 5 the
external furface of each of which has feveral
inequalities upon it, where the maffeter muicle
1s inferted ; as the internal {urface alfo has,
where the pterygoideus internus isinferted, and
a ligament extended from the /fyloid procefs of
the temporal bone 1s fixed.

The proceffes are two on each fide—=The
anterior fharp thin corensid ones have the cro-
taphbite mulcles inferted into them,~—The
pofterior procefles or condyles * terminate in
an oblong fmooth head, fupported by a cervix.
The heads whofe greateft length is tranfverfe,
and whofe convexity is turned forwards, are
tipped with a cartilage, as the articulated
parts of all other moved bones are.—~The fore-
part of the root and neck of thefe condyloid pro-
ceflfes are a little hollow and roungh, where
the external pterygoid mufcles are inferteqi- :

: -

(a) Velal, Anat. lib, 1. cap, 10.

{4) Fallop. Obfervat. anat.
® Articulatorii,
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where this bone is moft expofed to injuries, the
folid fides of it are thick, compa&, and hard.

The lower jaw generally receives the roots
of fixteen teeth into its fockets, by gomphofis
and its condyloid procefles, covered with carti-
lage, are articulated with the temporal bones,
in a manner that is not commonly defcribed
right : For, as was already mentioned in the
defcription of the temporal bones, notonly the
fore part of the cavity between the zygomatic,
auditory, and waginal procefles, but alfo the
adjoining tubercle at theroot of the zygomatic
procefs of each os temporum is covered with
a {mooth cartilage, for this articulation —
Here alfo an intermediate moveable cartilage
1s placed, which being thin in the middle,
and thick at the edges, is concave on both
fides ; and is conneted fo firmly by ligaments
to each condyle, as to follow the motions of
the condyle; and {o loofely to the temporal
bone, as readily to change its fituation from
the cavity to the tubercle, and to return again
while the common ligament of the articulation
affords fpace enough for fuch a change of
place backwards and forwards ; but, like
other ligaments of the joints by ginglimus, is
ftrong and fhort at the fides, to confine the
lateral motions.

‘When therefore the teeth of bﬂth 1awWs
coincide, the condyles are lodged fecurely in
the temporal cavities, but their motions to
either fide muft be confined both by the firm-
nefs of the ligaments, and the rifing brims
which are on each fide of the cavities.

W"hen
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When the jaw is brought direétly forwards,

the condyle and intermediate cartilages de-
fcend and advance forwards upon the tuber-
cles.—In this fituation the lateral motions
are a little more free than in the former one,
from the want of rifing brims to ftop the con-
dyles—~When the fore teeth of the lower
jaw are moved forwards, and to a fide, the
condyle of the oppofite fide is either advanced
from the cavity of the tubercle, while the
condyle of the fame fide remains in the cavity
or if both condyles are on the tubercles, when
the jaw is moved obliquely to a fide, the con-
dyle of the fide to which the motion is made
{lides back from the tubercle to the cavity —
When the mouth is opened by the defcent of
the lower jaw, the fore partof it, where the de-
preffing muicles are fixed, is drawn backwards,
as well as downwards, while refiftance is made
- to the angles moving backwards by the maf-
Jeter and internal pterygoid mufcles, and, at the
fame time, the external pterygoid draw the
condyles and their moveable cartilages for-
wards; and therefore, when the mouth is open-
ed, the condyles are carried forwards upon
the tubercles, and the axis of motion of the
bone is a little aboveitsangles. But in this fi-
tuation there is lefs refiftance, than in any
other, tothecondyles luxating forwards ; a dif-
- eafe whichfeldom happens,except when people
are gaping too wide ; and therefore the com-
mon praétice of nurfes, who fupport the jaw of
infants when they are yawning, isreafonable.—

X In
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In chewing there isa fucceflion of the motions
above defcribed (a).

Here a general remark may be made, That
wherever moveable cartilages are found in
joints, either the articulated bones are of fuch
a figure, or fo joined and fixed by their liga-
ments, that little motion would be allowed
without fuch cartilages ; or elfe {fome motions.
are neceffary to the right ufe of the member,
which the form of the articulation would not
otherwife admit of. This will more fully ap-
pear after the other joints with fuch cartilages.
are defcribed. |

In a child born to the full time, the lower:
jaw is compofed of two bones, conmeéted by
a thin cartilage in the middle of the chin, which

adually offifies, and the two bones intimate-
y unite~—In each of thefe bones there are
five or fix fockets for teeth as in the upper

aw,

. After I have thus defcribed the incafement
of the teeth, theinfertion of fo many mufcles
of the tongue, and of the os byoides, the con-
ne&ion of the membrane of the tongue to the:
maxillary bone, and the motions of this bone ;
it is eafy to fee, that the lower jaw muft be 2
principal inftrument in manducation, degluti-
tion, and fpeech.

The T £ ET H are the hard white bodies:
placed in the fockets of both jaws. Their
number is generally fixteen above, and as ma-

‘ Y.

{a) For a more full account of this articulation, vid, E-~.
dinburgh Medical effays and obferv, vol. 1. art. 11. and’
vol. 3, art 13.~Memoires de I'acad, des fciences, 1744
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ny below; though fome people have more,
other have fewer, '

The broad thick part of each tooth which
appears without the focket, is the dafe or body*,
smm"The {maller procefles funk into the maxii-
le, are the roots ‘or fangs, which become gra-
dually {maller towards the end fartheft from
the bafe, or are nearly conical, by which the
furface of their fides divides the preflure made
on the bafes, to prevent the foft parts, which
are at the fmall points of the fockets, to be
hurt by fuch preffure.—At the place where
the bafe ends, and the roots begin, there is ge-
nerally a fmall circular depreffion, which fome
call the neck or collar.

Without the gums the teeth are covered
with no membrane, and they are faid to have
no proper periofteun within the fockets; but
that is fupplied by the refle€ted membrane of
the gums ; which, after a gcod injetion, may
be evidently feen in a young fubje&, with the
veflels from it penetrating into the fubftance
of the teeth; and it may be difcovered in any
tooth recently pulled, by macerating it in wa-
ter (2). 'The adhefion of this membrane to
thefe roots is ftrengthened by the fmall furrows
obfervable on them.

Each tooth is compofed of its corzex, or
ename/, and an internal bony fubftance. ‘The
cortex has no cavity or place for marrow;
and is fo folid and hard, that faws or files can
with difficulty make impreffion on it. It is
thickeft upon the bafe, and gradually, as the

(] E

* Corona. :
{9) Cowper, Apatom, explicat, tab. 92. fig. 7. lit, E.
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roots turn {maller, becomes thinner, but not
proportionally to the diff-rence oi the fize of
the bafe and roots. The fibres of this
enamel are all perpendicular to the internal
fubftance, and are ftreight on the bafe, but
at the fides are arched with a convex part
towards the roots () ; which makes the teeth
refilt the compreffion of any hard body be-
tween the jaws, with lefs danger of breaking
thefe fibres, than if they had been fituated
tranfverfely. 'T'he fpongy fockets in which the
teeth are placed likewife ferve better to pre-
vent fuch an injury, than a more folid bafe
would have done, Notwithftanding the
great hardnefs of this cortex, itis wafted by
manducation. Hence the fharp edges of fome
teeth are blunted, and made broad, while the
rough furfaces of others are made fmooth and
flat, as people advance in life.

The bony part of the teeth has its fibres
running {treight according to the length of the
teeth, 'When it is expofed to the air, by the
breaking or falling off of the hard cortex, it
foon corrupts. And thence carious teeth are
often all hollow within, when a very fmall hole
appears only externally.

The teeth have canals formed in their mid-
dle, wherein their nerves and blood-veflels are
lodged ; which they certainly need, being con-
{tantly wafted by the attrition they are fubje&-
ed to in manducation, and for their further
growth, not only after they firft appear, but
even in adults; as is evident when a tooth is

taken

(«) Havers Oftcolog, nov, dif, 1.
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taken out: For then the oppofite one becomes
longer, and thofe on each fide of the empty ‘
focket turn broader; fo that when the jaws’'
are brought together, it is f{carce obfervable
where the tooth 1s wanting (a).

The veflels are eafily traced fo long as they
are in the large canal, but can fcarce be ob-
ferved in their diftribution from that to the
fubftance of the teeth of adults, Ruyfch (8)
however affirms, that after inje€tion he could
trace the arteries info the hardeft part of the
teeth ; and L.eewenhoek (¢) fufpected the fibres
of the cortex to be veflels. In childrenI have
frequently injected the veffels of the teeth as
far as their bafe: Andinf{uchasare not intirely
offified, one can with a lucky injeétion fill fo
many veflels, as to make both the outfide and
infide of the cortical part appear perfeétly red.
~—This plentiful fupply of veflels muft ex-
pofe the teeth to the fame diforders that at-
tack other vafcular parts; and f{uch teeth as
have the greateft number of ve{lels, muft have
the moft numercus chances of being feized
with thefe difeafes,

Every root of each tooth has fuch a diftin&

~ canal, with veflels and nerves in it. Thefe
canals in the teeth with more than one root,
come nearer each other, as they approach the
bafe of the tooth; and at laft are only fepa-
rated by very thin plates, which being gene-
rally incompleat, allow a communication of afl
the

(a) Ingraf. de tumor. cap. 1, p. 24, 2§, 26,
(#) Thefaur. 10. num. 2.7.
(¢) Arcan. natur. continuat. epift, p. 3.
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the canals; and frequently one common cavi-
ty only appears within the bafe, in which a pul-
f}f fubftance compofed of nerves and veffelsis
odged. The condition therefore of the nerves
here bears a {trong analogy to that of the cu-
taneous nerves which ferve for the fenfation of
touching.

The entry of the canals for thefe veffels is
a {mall hole placed alittle to a fide of the ex-
treme point of each root; fometimes, efpeci-
ally in old people, this hole is entirely clofed
up, and confequently the nerves and blood-
veflels are deftroyed (a).

‘The teeth are {een for a cﬂnﬁderable time
in form of mucus contained in a membrane;
afterwards a thin cortical plate, and fome few
ofleous layers appear within the membrane,
with a large cavity filled with mucus in the
middle ; and graduall}? this exterior fhell turns
thicker, the cavity decreafes, the quantity of
mucus is leffened, and this induration proceeds
till all the body is formed; from which the
roots are afterwards produced.

In young fubjeéls, different [lamina or rudi-
ments of teeth are to be obferved. 'Thofe
next the gums hinder ordinarily the deeper-
feated ones from making their way out, while
thefe prevent the former from fendmg out
roots, or from entering deep into the bony
fockets of the jaws; by which they come to
be lefs fixed.

Children are feldom born with teeth; but at
two years of age they have twenty; and
their number does not increafe till they are

about

{¢) De la Hire Hiftoire de "acad. des fciences, 1699.
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about feven years old, when the teeth that firft
made their way through the gums are thruft
out by others that have been formed deeper in
the jaw, and {ome more of the teeth begin to
difcover themfelves farther back in the mouth.
About fourteen years of age, fome more of
the firt crop are fhed, and the number is in-
creafed.——This fhedding of the teeth is of
good ufe; for if the firft had remained, they
would have ftood at a great diftance one from
another ; becaufe the teeth are too hard in
their outer cruft, to increafe fo faft as the jaws
do. Whereas both the fecond layer, and the
teeth that come out late, meeting, while they
are foft, with a confiderable refiftance to their
ngth in length, from thofe fituated upon
them, neceffarily come out broad, and fit to
make that clofe guard to the mouth+, which
they now form.

The teeth are joined to the fockets by gom-
phofis, and the gums contribute to fix them
there; as is evident by the teeth falling out
when the gums are any wav deftroyed, or
made too fpongy ; as in the frurvy or faf:'wa-
tions: whence fome (a) clafs this articulation
with the _[yﬁzrrgf.r

The ufes of the teeth are to mafticate our
aliment, and to affift us in the pronunciation
of feveral letters,

Though the teeth fo far agree in their ftruc-
ture, yet, becaufe of fome things wherein they
differ, they are generally divided into three
Claﬁ'es, viz, incifores, canini, and molares.,

The

+ dpaypos.
(<) Dﬁc‘: Anthropolog. beck 4. chap. 3.
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The incifores * are the four fore-teeth m
each jaw, receiving their name from their of-
fice of cutting our aliment; for which they
are excellently adapted, being each formed
into a fharp-cutting edge at their ba/e, by their
fore fide turning inwards there, while they are
floped down and hollowed behind +; fo that
they have a form of wedges; and therefore
their power of aéting muft be confiderably in<
creafed.——Seeing in the aétion of the 7incifs-
res, a perpendicular compreflion is only necef-
fary, without any lateral motion, they are not
fo firmly fixed in their fockets as theother
teeth are, each having only one fhort root,
but that is broader from before backwards,
than to either fide, to have the greateft ftrength
where it is expofed to the ftrongeft force ap-
plied to it (a). -

'The incifores of the upper jaw, efpecially
the two middle ones f, are broader and longer
generally than thofe of the under jaw,

In a new-born infant, the outer fhell of the
body of thefe teeth is only bardened. ——After-
wards, when the ffamina of two fets are form-
ed, each has its own focket, thofe neareft to
the edge of the gums being placed more for-
ward, and the others are lodged farther back
within the jaw-bones.

Canini

* Tehaoiion, Topinos, Naacupes, XTIV, Topeis, Tpowa=
Shoi, ofeic, riforii, quaterii, primi, primores, anteriores
acuti.

"I‘ ’ﬂ?l-pu{a'n;-

(@) Lettre {ur 'ofteclogie, afcribed to Du Verney.

I Duales, :
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Canini *, from the refemblance to dogs
tufks, are one on each fide of the incifores in
- each jaw. The two in the upper jaw are
called epe-teeth, from the communication of
nerves which is faid to be betwixt them and
the eyes. The two in the lower jaw are
named angular or wike teeth, becaufe they fup-
port the angles of the mouth.

'T'he canini are broader, longer, and {tronger,
than the 7ncifores.——=TTheir bafes are formed
into a fharp edge, as the incifores are; only
that the edge rifes into a point in the middle.—
Each of them has generally but one long root,
tho’ fometimes they have two (¢). The roots
are crooked towards the end. The canin of
the upper jaw are larger, longer, and with
more crooked roots, than thofe of the under
jaw.—The form of their bafe is fit both for
piercing and cutting, and the long crooked root
of each makes it fecure in the focket.

The canin: of a child are in much the {fame
condition*as the incifores are,

The dentes molares, or grinders +, which
have got their name becaufe they grind our
food, are generally five in each fide of each
jaw ; in all twenty. 'Their bafes are broader,
more {cabrous, and with a thinner cortical fub-

ftance, than the other teeth. They have alfo

more roots, and as thefe roots generally diva-
ricate from each other, the partitions of the
{fockets between them bear a large fhare of the

great

¥ Kuyodorres, riforii, fratorii, collateries, columellares.

(a) Fauchard, Chirurgien dentifte, chap 1.

+ Muhras, youfos, wiros wAaveis, Qpasupes, maxils
laers, menfales, clavales, buccarum,

e iy
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great preflure they fuffer, and hinder it to a&
on their points (a).

The bafe of the firft grinder has an edge
pointed in the middle, on its outfide, refem-
bling the canini 3 from which it flopes inwards
till it rifes again into a point.====[t has gene-
rally but one root, which fometimes is long
and crooked at its point.

The fecond dens molaris has two points on
its bafe, rifing near equally on its out and in-
fide—~It has two roots, either feparate or
run together, but fhorter than the root of the
firft. =T hefe two anterior grinders are much
{maller than the three that are placed farther
back in the mouth.

The third and fourth are very broad in their
bafes, with four or five points ftanding out
and they have three or more roots.

The fifth, called commonly dens fapientie *,
from its coming through the gums later than
the other grinders, has four points on its bafe,
which is not fo large as the bafe of the third
and fourth, and its roots are lefs numerous.

T'he incifores of the upper jaw, being broader
than thofe of the lower jaw, mzake the fupe-
rior grinders to be placed fo much farther back
than the lower ones, that when they are brought
together, by fhutting the month, the points of
the grinders of the one jaw enter into the de-
preflions of the oppofite grinders, and they are
all equally applied to each other, notwithftand-
ing the inequality of their furface.

The

(a) Lettre fur I'ofteclogie.

* WP“‘F;EP“! RPAVTHIPEG) oiyoror, fenfus, intellettus;
fecotini, mtatem complentes, genuini, moderatores, :
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- ‘The numerous roots of the denter molares
prevent their loofening by the lateral preflure
they fuffer in grinding ; and as the fockets in
the upper jaw are more {fpongy, and the teeth
are more liable, by their fituation, to fall out
(a), the grinders there have more numerous
and more feparated roots that in the lower
jaw (). 'The number however of the roots
of the teeth of both jaws is very uncertain;
fometimes they are more, fometimes fewer;
frequently feveral roots are joined together ; at
other times they are all diftin&. 'The difpofi-
tion of fuch as are diftinét is alfo various; for
in fome the roots ftand out ftreight, in others
they feparate, and in others again they are
crooked inward. 'When the roots are united,
we can ftill diftinguith them, by remarking the
number of fmall holes at their points, which
determine the number of roots each tooth
ought to be reckoned to have.

At the time of birth, only two dentes
molares in each jaw have begun to offify, and
that at little more than the bafe, which has fe-
veral fharp points ftanding out from it.~The
temporaneous grinders are placed more dire&t-
ly upon the internal fet than the other two
. claffes are ; fometimes there is a piece of the
bone of the jaws between the two fets; in
other children, the two fets have no bone integ~
pofed between them.

From what has been faid, the an{wers to the
following queries nay be given.

Why

(a) Galen. de offib. cap. g.
(%) Fauchard, Chirurg. dent. chap. 1.
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Why are children fubjeét to falivation, fe-
ver, convulfion, vomiting, purging, &c. when
their teeth are breeding or cutting the gums ?

Why in children do the dentes incifores firlt
cut the gums, the canini next, and molares
laft ?

Why do children fhed their teeth ?

Wherefore have thefe temporancous teeth ge-
nerally no roots, or very {mall ones?

Why have thefe firft teeth fometimes roots,
and that more frequently in .teeth pulled by
art than in thofe which are fhedded by nature
(a)? _

Why do thefe roots frequently come out-
wards through the gums ?

Whence come butter or buck teeth ?

How do thefe teeth fometimes go into the
natural row with the others, after pulling a rot-
ten tooth near them?

How have fome people got two rows of teeth
in one or both jaws (4) ?

‘Why do the teeth of old people loofen, and
then drop out entire ?

Whence arife the new fets of teeth which
feveral old people obtain (¢) ?

Why are not the gums of toothlefs old peo-
ple torn by the hard fockets in chewing ?

Why are the teeth infenfible when {lightly
filed or rafped?

How come they to be fenfible of heat or
cold, to be fet on edge by acids, or to give

an

(a) Fauchard. Chirurgien dentifte. p. 7.
(&) Blaf. Comment. ad Vefling, Syntagm. cap. 1. 3.
(¢.) Hoffman. in Van. Horn. microcofm. p. 38.

e b
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The body is the thick fpongy fore part,
which is convex before, concave backwards,
horizontal and plainin moft of them above and
below. Numerous {mall holes, efpecially
on the foreandback part of their furface, give
paflage to their veffels, and allow the liga-
ments to enter their {ubftance.—The edges
of the body of each wertebra are covered, ef-
pecially at the fore-part, with a ring of bone
firmer and more folid than the fubftance of the
body any where elfe. 'Thefe rings feem to be
joined to the wertebre in the form of epiphy-
Jes, but are alledged by fome (a) to be the li-
gaments oflified. They are of great ufein
preventing the {pongy bodies from being bro-
ken in the motions of the trunk.

Between the bodies of each two adjoining
vertebre, a fubftance between the nature of
ligament and cartilage is interpofed; which
feems to confift of concentrical curve fibres,
when it is cut horizontally ; but when it is di-
vided perpendicularly, the fibres appear ob-
lique' and decuffating each other (4)—"The
outer part of the intervertebral ligaments is the
moft folid and hard; and they gradually be-
come fofter till they are almoft in the form of a
glairy liquor in the center; and therefore
thefe f{ubftances were not improperly called
mucous ligaments by the ancients (¢), The
external fibrous partof eachis capable of being

greatly extended, and of being comprefled into
a very

(a) Fallop. Oblervat. anatom.

() Blancard, Anat. reform. cap. 32.--Weitbrecht, Syndel-
molog. fett. 4. § 15.

(¢) Galen, de uiu part. lib, 12. cap. 16.
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any two vertebre (a). 2. That an ere& pofture
is the fureft and firmeft, becaufe the furface of
conta& of the fulcra is largeft, and the weight
1s moft perpendicular to them (4). 3. That the
mufcles which move the fpine a& with great-
er force in bringing the trunk toan ereét pof-
ture, than in drawing it to any other: for in
bending forwards, backwards, or to a fide, the
mufcles which perform any of thefe aétions
are nearer the center of motion ; confequently
the lever with which they a& i is fhorter, than
when the center of motion 'is on the part of
the vertebre,oppofite to that where thefe muf-
cles are inferted ; which is the cafe in raifing
the trunk. 'This is extremely neceffary ; fince
in the defletions of the fpine from a perpen-
dicular bearing, the weight of the body foon
inclines it which way we defign; whereas, in
raifing us ereét, this great weight muft be
more than counteracted. 4. Incalculating the
force exerted by the mufcles which move the
fpine, we fhould always make allowance for
the ation of the cartilages between the wer-
tebre, which, in every motion from an ereék
pnﬁure, muft be ftretched on one fide, and
comprefled on the other, to both which they
refit ; whereas, in raifing the trunk, thefe
cartilages aflift by their {pringy force (¢). 3.
We are hence naturally led into the reafon of
our heighth of {tature increafing in the morn-

ng,

(¢) Galen de ufu part. lib. 12. cap. 12.

(#) Paaw de offib. part. 2. cap. 2.

(¢) Borelli, de motu animal. pars 1. {chol. ad propol, 58,
Pasent. Hiftoire de I'acad, des [ciences, 1702,

»
-
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cartilages ; to wit, the dody, which is not fully
offified, and a long crooked bone on each fide;
on which we fee a fmall fhare of the bony
_ bridge, the oblique proceffes compleat, the
beginning tranfverfe proceffes, and the oblique
plate, but no {pinal proceffes, fo that the tegu-
ments are in no danger of being hurt by the
fharp ends of thefe fpinal procefles; while a
child is 1n its bended pofture in the womb, nor
while it is fqueezed in the birth.

From this general mechanifm of the fpine,
an account is eafily deduced of all the different
preternatural curvatures which the fpine is ca..
pable of: for if one or more wertebre, or
their cartilages, are of unequal thicknefs in
oppofite fides, the {fpine muft be reclined over
to the thinner fide ; which now fuftaining the
greateft fhare of the weight, muft ftill be
more comprefled, cnnfequently hindered from
extending itfelf in proportion to the other fide,
which, being too much freed of its burden,
has laharty to'enjoy a luxuriant growth. The
caufes on which fuch an inequality of thick-
nefs in different fides of the vertebre depends
may vary: for either it may be owing to an
over-diftenfion of the vellels of one ﬁde, and
from thence a preternatural increafe of the
thicknefs of that part; or which more com-
monly is the cafe, it may proceed from an
obftruction of the veffels, by which the appli-
cation of proper nourithment to the bony fub-
ftance is hindered, whether that obftruétiomr
depends on the faulty difpofition of the veflels
or fluids ; or if it is produced by an unequal
mechanical preflure, occafioned by a paralytic

weaknefs
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one reafon why the wertebre advance forward
as they defcend, and have larger motion.

The oblique procefles of thefe bones of the
neck more juftly deferve that name than
thofe of any other vertebre. They are fituated
flanting ; the upper ones having their fmooth
and almoft flat furfaces facing obliquely back-
wards and upwards, while the inferior oblique
procefles have thefe furfaces facing obliquely
forwards and downwards,

'T'he tranfverfe procefles of thele vertebre are
framed in a different manner from thofe of any
other bones of the {pine: For befides the
common tranfverfe procefs rifing from between
the oblique procefles of each fide, there is a
fecond one that comes out from the fide of
the body of each vertebre; andthefe two pro-
ceffes, after leaving a circular hole for the paf-
fage of the cervical artery and vein, unite,
and are confiderably hollowed at their upper
part, with rifing fides, to proteft the nerves
that pafs m the hollow ; and at laft each fide
terminates in an obtufe point, for the infertion
of mufcles. ~

The fpinal procefles of thefe cervical bones
ftand nearly ftreight backwards, are fhorter
than thofe of any other wertebre, and are fork-
ed or double at their ends; and hence allow a
more ‘convenient infertion to mufcles,

The thick cartilages between the bodies of
thefe cervical vertebre, the obliquity of their
oblique procefles, and the thortnefsand horizon-
tal fituation of their fpinal proceffes, all con-
fpire to allow them large motion,

'The
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wertebra are faftened; and on each fide, a
{mall rough protuberance and depreflion 1s ob-
{fervable, where the tranfverfe ligament, which
fecures the tooth-like procefs in the finuofity,
is fixed, and hindersthat procefs from injuring
the medulla [pinalis in the fletions of the
head.

"T'he atlas has as little fpinal procefs as body ;
but, inftead thereof, there is a large bony
arch, that the mufcles which pafs over this
vertebra at that place might not be hurt in
extending the head On the back and upper
part of this arch there are two depreflions,
where the reddi poflici minores take their rife
and at the lower part are two other {inuofities,
into which the ligaments which conne& this
bone to the following one are fixed.

The fuperior oblique proceffes of this at/as
are large, oblong, hollow, and more horizon-
tal than in any other vertebra,———They rife
more in their external than internal brim ; by
which their articulations with the condyloid
procefles of the os occipitis are firmer,~—Un-
der the external edge of each of thefe oblique
procefles, is the fo/fa, or deep open channel,
in which the vertebral arteries make the circu-
lar turn, as they are about to enter the great
foramen of the occipital bone, and where the
tenth pair of nerves goes out,~——In feveral
bodies, I have feen this foffa covered with bone,
—~——-The inferior oblique procefles extending
from within outwardsand downwards, arelarge,
concave, and circular. So that this vertebra,
contrary to the other fix, receives the bones

with
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with which it is articulated both above and be-
low,

The tranfverfe procefles here are not much
hollowed or forkec}: but are longer and larger
than thofe of any other wertebra of the neck,
for the origin and infertion of feveral muicles ;
of which thofe that ferve to move this vertebra
on the fecond have a confiderable lever to act
with, becaufe of the diftance of their infertion
from the axis of revolution,

'T'he hole for the [pinal marrow is larger in
this than in any other werfebra, not only on
account of the marrow being largeft here, but
al{o to prevent its being hurt by the motions of
this wertebra on the fecond one, This large
hole, and the long tran{verfe procefles, make
this the broadeft wertebra of the neck.

The condyles of the os occipitis move for=
wards and backwards in the fuperior oblique
procefles of this vertebra ; but from the figure
of the bones forming thefe joints, it appears,
that very little motion can here be allowed to
either fide ; and there muft be ftill lefs circu-
lar motion, - -

In new-born children this wertebra has only
the two lateral pieces offified ; the arch, which
it has at its fore-part inftead of a body, being
cartilaginous,

The fecond wvertebra colli is called dentata,
from the tooth-like procefs on the upper part
of its body, Some authors call it epiffirophea,
but improperly, fince this defignation is only
applicable to the firft, which moves on this as
on an axis,

The
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'The body of this wertebra is fomewhat of a
pyramidal figure, being large, and produced
downwards, efpecially at its fore fide, to enter
mnto a hollow of the wertebra below ; while
the upper part has a {quare procefs with a fmall
point ftanding out from it. ‘This it is that is
imagined to refemble a tooth *, and has given
name to the vertebra~—"The fide of this pro-
cefs, on which the hollow of the anterior arch
of the firft vertebra plays, is convex, fmooth,
and covered with a cartilage; and it is of the
fame form behind, for the ligament, which is
extended tranfverfely from one rough protube-
rance of the firlt vertebra to the other, and is
cartilaginous in the middle, to move on it =
A ligament likewife goes out in an oblique
tran{verfe dire€tion, from each fide of the pro-
ceffus dentatus, to be fixed at its other end to
the firit vertebra, and to the occipital bone
and another ligament rifes up from near the
point of the procefs to the os oceipitis,

The fuperior oblique proceffes of this ver-
tebra dentata are large, circular, very nearly
in an horizontal pofition, and{lightly convex,
to be adapted to the inferior oblique procefles
of the firft vertebra.—~A moveable cartilage is
faid by fome authors to be interpofed between
thefe oblique procefles of the firft and fecond
vertebra 3 but 1 could never find it.~—The
inferior oblique procefles of this vertebra den-
#qta anfwer exadltly to the defcription given of
thefe common to all the cervical vertebra.

The

- * Conoides, pyrenoides, odontoides,
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The tranfverfe procefles of the vertebra den-
tata are fhort, very little hollowed at their
upper part, and not forked at their ends; and
the canals through which the cervical arteries
pafs, are refleéted outwards about the middle
fubftance of each procefs ; fo that the courfe
of thefe veffels may be direéted towards the
tran{verfe procefles of the firflt vertebra.—Had
this curvature of the arteries been made in a
part fo moveable as the neck is, while they
were not defended by a bone, and fixed to that
bone, fcarce a motion could have been per-
formed without the utmoft hazard of compref-
fion, and a ftop put to the courfe of the liquids,
with all its train of bad confequences, Hence
we obferve this fame mechanifm feveral times
made ufe of, when there is any occafion fora
fudden curvature of a large artery. 'This is
the third remarkable inftance of it we have
feen, 'The firft was the paffage of the cardtids
through the temporal bones 3 and the fecond was
that lately defcribed in the vertebral arteries,
turning round the oblique procefles of the firft
vertebra, to come at the great hole of the oc-
cipital bone.

The fpinal procefs of this vertebra dentata is
thick, ftrong, and fhort, to give {ufficient ori-
gin to the mufeuli refti majores, and obliqui in-
feriores, and to prevent the contufion of thefe
and other mulcles in pulling the head back.

This fecond wertebra confilts, at the birth,
of four bony pieces: For, befides the three
which I already mentioned as common to all
the wertebre, the tooth-like procefls of this
bone is begun at this time to be offified in its

middle,
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~ to the fides of the firft vertebra, and to the os
accipitis, are very differently affected ; for the
one upon the fide towards which the face is
turned by the circumgyratio, 1s much fhortened
and lax, while the oppofite one is ftretched and
made tenfe, and yielding at laft no more, pre-
vents the head from turning any further round
on this axis. So that thefe lateral ligaments
are the proper moderators of the circumgyratio
of the head here, which muft be larger or
{maller, as thefe ligaments are weaker or
ftronger, longer, or fhorter, and more or lefs
capable of being ftretched.———Befides the re-
volution on this axis, the firft wertebra can
move a {mall way to either fide; but is pre-~
vented from moving backwards and forwards,
by 1its anterior arch, and by the crofs ligament,
which are both clofely applied to the tooth-like
procefs. Motion forwards here would have
been of very bad confequence, as it would have
brought the beginning of the /pinal marrow
upon the point of the tooth-like procefs.

The rotatory motion of the head is of great
ufe to us on many accounts, by allowing us
to apply quickly our organs of the fenfes to ob-
jefts: and the axis of rotation was altogether
proper to be at this place; forif it had been at
a greater diftance from the head, the weight
of the head, if it had at any time been remo-
ved from a perpendicular bearing to the fmall
very moveable joint, and thereby had acqui-
red a long lever, would have broke the liga-
/ ments at every turn inconfiderately performed ;
or thefe ligaments muft have been formed

much ftronger than could have been connect-
ed
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ed to fuch fmall bones, Neither could this cir-
cular motion be performed on the firlt vertebra
without danger, becaufe the immoveable part
of the medulla oblongata is {o near, as, ateach
large turn, the beginning of the fpina/ mar-
row would have been in danger of being twifted,
and of fuffering by the compreflion this would
have made on its tender fibrils. |
It,isneceﬂ'ar}r to obferve, that the /ateral or
moderator ligaments confine fo' much the mo-
tion of the firft wertebra upon the fecond, that,
though this joint may ferve us on feveral oc-
cafions, yet we are often obliged to turn our
faces farther round, than could be done by
this joint alone, without the greateft danger of
twifting the {pinal marrow too much, and alfo
of luxating the oblique procefles ; therefore,
in large turns of this kind, the rotation is af-
fifted by all the vertebre of theneckand loins
and if this is not {ufficient, we employ moft of
the joints of the lower extremities,—This
combination of a great many joints towards
the performance of one motion, is alfo to be
obferved in feveral other partsof the body ;
notwithftanding f{uch motions being generally
faid to be performed by fome fingle joint on-
ly.
{ The third wertebra of the neck is by fome
called axis; but this name is applied to it
with much lefs reafon than to the fecond.—
This third, and the three below, have no-
thing particular in their ftru&ure; butall their
parts come under the general defcription for-
merly given, each of them being larger as they
defcend.
. The
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of the frue vertebre 3 and contribute to the
concavity of the fpine in the thorax, by being
thinneft at their fore-part. .

The oblique procefles are placed almoft per-
pendicular ; the upper ones flanting but a little
forwards, and the lower ones flanting as much
backwards,—They have not as much convexi-
ty or concavity as is worth remarking.—RBe-
tween the oblique proceffes of oppofite fides,
{everal fharp proceffes ftand out from the upper
and lower parts of theplates which join to form
the fpinal procefs; into thefe fharp proceffes
ftrong ligaments are fixed, for conneéting the
vertebre,

The tranfverfe procefles of the dorfal ver~
tebre are long, thicker at their ends than in the
middle, and turned obliquely backwards; which
may be owing to the preflure of theribs, the
tubercles of which are inferted into a depref-
{ion near the end of thefe procefles.

The fpinal procefles are long, fmall pointed,
and {loping downwards and backwards ; from
their upper and back part a ridge rifes, which
is received by a fmall channel in the fore part
of the {pinal procefs immediately above, which
is here conneéted to it by a ligament.

The conduit of the [pinal marrow is here
more circular, but, correfponding to the fize of
that cord, is {maller than in any of the other
vertebre, and a larger fhare of the holes in the
bony bridges, for the tranfmiffion of the nerves,
is formed in the werfebra above, than in the

- one below.

The connettion'of the dorfal vertebre to.

the ribs, the thinnefs of their cartilages, the
I - erect
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ere&t fituation of the nbhquc proceffes, the
length, floping, and conne&ion of the fpinal
proceffes, all contribute to reftrain thefe verte-
bre from much motion, which might difturb
the afions of the heart and lungs; and, in
confequence of the little motion aﬁwed here
the intervertebral cartilages fooner fhrivel, by
becoming more folid : ‘And therefore, the “firdt
remarkable curvature of the fpme obferved,
as people advance to old age, 1s in the leaft
ﬁretched vertebre of the back ; or old people
firft become round fthouldered.

"The bodies of the four uppermoft dorfal ver-
tebre deviate from the rule of the wertebre
becoming larger as they defcend ; for the firft
of the four is the largeft, and the other three
below gradually become {maller, to allow the
trachea and large veffels to divide at {maller
angles,

The two uppermoft vertebre of the back,
inftead of being very prominent forwards, are
flatted by the a&tion of the mufculi fang: coll
and refli majares.

The proportional fize of the two little de-

preflions in the body of each wverfebra for re-
cewmg the heads nf the ribs, feems to vary
in the following manner ; the d epreffion on
the upper edge of each vertebra decreafes as
far down as the fourth, and after that increafes.

The tranfverfe prnce{ﬁes are longer in each
lower wertebra to the {eventh or eighth, with
their fmooth furfaces, for the tubercles of the
ribs, facing gradually more downwards ; but

afterwards as they defcend they become fhorterd
an
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and the fmooth furf;n:es are dire@ted more up-
wards.

The {pi pmﬂus proceffes of the vertebre of the
back become gradually longer and more flant-
ing from the Eﬂ'ﬁ, as far down as the eighth or
nmth vertebra ; fromwhich they manifeftly turn
fhorter and more ere&.

 The firft *vertebra, befides an oblong hollow
in its lower edge, that aflifts in forming the
cavity wherein the fecond rib is received, has
the whole cavity for the head of the firft rib
formed 1n it. |

The fecond has the name of axillary +,

without any thing particular in its ftruéture.

- 'The eleventh § often hasthe whole cavity
for the eleventh rib in its body, and wants the
fmooth furface on each tranfverfe procefs.

The twelfth || always receives the whole
head of the laft rib, and has no {mooth fur-
face on its tranfverfe procefles, which are very
fhort.—The {mooth furfaces of its inferior
oblique proceffes face outwards as the lumbar
do,———And we may fay, in general, that the
upper vertebre of the back lofe gradually their
refemblance to thofe of the neck, and the
lower ones come nearer to the figure of the
lumbar.

The articulation of the vertebra of the back
with the ribs, fhall be more particularly con-
fidered after the ribs are defcribed. Only it

I2 may

* Aoix, gutturalis.

+ Maoyaisnp.

{ Apéemns in neutram partem inclinans,
| Asxowsng, pracingens.
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may be proper now to remark, that the liga-
ments which ferve that articulation affift in
conneéting the wvertebre. -'

The loweft order of the frue vertebre is the
lumbar *, which are five bones, that may be
diftinguifhed from any others by thefe marks :
1. Their bodies, thoughof a circular form at
their fore part, are fomewhat oblong from
one fide to the other, which may be occafion-
ed by the prefTure of the large veflels, the aor-
ta and cava, and of the wifcera. ‘The epiphy-
fes on their edges are larger, and therefore the
upper and lower furfaces of their bodies are
more concave than in the werfebrz of the
back. 2. The cartilages between thefe wver-
tebrae are much the thickeft of any, and ren-
der the fpine convex within the abdomen, by
their greateft thicknefs being at their fore-
part. 3. The oblique proceflesare ftrong and
deep; thofe in oppofite fides being almoft
placed in parallel planes; the fuperior, which
are concave, facing inwards, and the convex
inferior ones facing outwards: and therefore
each of thefe wertebrae receives the one above
it, and is received by the one below; which
is not {o evident in the other two clafles already
defcribed. 4. Their tranfverfe procefles are
fmall, long, and almoft ere@, for allowing
large motion to each bone, and fufficient in-
fertion to mufcles, and for fupporting and de-
fending the internal parts. 5. Betwixt the
roots of the fuperior oblique and tranfverfe

procefles,a {mall protuberance may be obferved,
| where

s 05”?5#':. ifvo;, Yoiav, renum, lumborum.
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where fome of the mufcles that raife the trunk
of the body are inferted. 6. Their {pinal
procefles are ftrong, ftreight, and horizontal,
with broad flat fides, and a narrow edge above
- and below ; this laft being deprefled on each
fide by mufcles. And at the root of thefe edges,
we fee rough furfaces for fixing the ligaments.
7. 'The canal for the numerous cords, called
cauda equina, into which the {pinal marrow di-
vides, is rather larger in thefe bones than
what contains that marrow n the vertebrae
of the back. 8. The holes for the paflage of
the nerves are more equally formed out of
both the contiguous wertebrae than in the other
claffes ; the upper one furnithes however
the larger fhare of each hole.

The thick cartilages between thefe lumbar
veriebrae, their deep oblique procefles, and
their ereét fpinal procefles, are all fit for allow-

ing large motion ; though it is not {o great as
what is performed in the neck; which appears

from comparing the arches which the head de-
fcrlibes when moving on the neck, or the loins
only.

The lumbar wertebrae as they defcend, have
their oblique proceffes at a great diftance

. from each other, and facing more backwards-

and forwards.

Both tranfverfe and fpinal proceffes of the
middlemoft vertebrae of the loins are longeft
and thickeft ; in the vertebrae above and below
they arelefs: Sothat thefe proceffesof the firft*®

2k : and

¥ Ni@pirns, renalis,
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and fifth * are the leaft, to prevent their ftrik-
ing on the ribs or offz ilium, or their bruifing
the mufcles in the motions of the {pine,

The epiphyfes round the edges of the bo-
dies of the lumbar vertebrae are moftraifed in the
two loweft,which confequently make them ap-
pear hollower in the middle than the others are.

The body of the ffth wertebra is rather
thinner than that of the fourth.—The fpinal
procefs of this fifth is fmaller, and thé oblique
procefles face more backwards and forwards
than in any other lumbar vertebra.

After confidering the ftruture of the parti-
cular wertebrae, and their mutual conneétion,
we mayoblerve a folicitous care taken that they
fhall not be disjoined, but with great difficulty ;
for befides being conneéted by ftrong liga-
ments proportioned to the forces which are to
be refifted, their bodies either enter {o into
each other, as to prevent their being difplaced
any way, as in the vertebrae of the neck; or
they are propped on all fides, as thefe of the back
are by the ribs; or their {urfaces of contack
are fo broad, asto render the f{eparation al-
moft impra&icable, as in the Joins ; while the
depth and articulation of the oblique procefles
are exaltly proportioned to the quantity of
motion which the other parts of the bones al-
low, or the mufcles can perform: Yet, as
thefe oblique procefles are fmall, and there-
fore not capable of fo fecure a conjunétion
as the larger bodies, they may fooner yield to
a disjoining force ; but then their diflocation

is

* AgxaMirng, fulcens,
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is not of near fo bad confequeng as the fepa-

ration of the bodies weald be.  For, by the
oblique procefJes being diflocated, the mufcles,
ligaments, and {pinal marrow are indeed
ﬁretch&d; but this saarrow mult be compref-
fed, or entirely deftroyed, when the body of
the wertebra is removed out of its place.

The FALSE VERTEBRA compofe
the under pyramid of the [pine. They are
dlﬂmgmﬁ]ed from the bones already defcribed
juftly enough by this epithet of falfe ; becaufe
tho’ each bone into which they can be divided
in young people, refemble the true wvertebrae
in figure, yet none of them contribute to the
motion of the tyunk of the body ; they being
intimately united to each other in adults, ex-
ceptat their lower part, where they are mave-
able; whence they are commonly divided
into two bones os ﬁrfrum and cocevgis,

08 SACRUM %, is fo called, from being
offered in facrifice by the ancients, or rather
becaufe of its largenefs in refpeét of the other
vertebrae.~—T'his bone is of an irregular trian-
gular fhape, broad above, narrow below, con-
vex behind, for the advantageous origin of the
mufcles that .move the [pine and thigh back-
wards ; and concave behind, for enlarging the
cavity ‘of the pelvis, Four tranfverfe lines
of a colour different from the reft of the bone
which are feen on its fore-part, are the marks
of divifion of the five different bones of which
it confifts in young perfons,

I4 The

* fhpéu, craduhos ueyes Hippocrat. fmoaworduoes,
osibas. IMAary, latum, os clunivm, clivium.




_390 OF THE SKELETON.

The foreSpart of the os facrum, analogous
to the bodies of the {Fue wertebre, is fmooth
andflat, to allow a larger fpace for the contained
bowels, without any danger of hurting them ;
or this flat figure may be®wing to the equal
preflure of thefe bowels, particularly of the laft
gut—The back part of it is almoft ftreight,
without fo large a cavity as the vertebre have ;
becaufe the fpinal marrow, now feparated into
the cauda equina, is {mall.—The bridges be-
tween the bodies and procefles of this bone,
are much thicker,and in proportion thorter,than
in the former clafs of bones.—The ftrength
of thefe crofs bridges is very remarkable in the
three upper bones, and is well proportioned
to the incumbent weight of the trunk of the
body, which thefe bridges fuftain in a tranf-
verfe, confequently an unfavourable, fituation,
when the body is erect.

"There are only two oblique procefles of the
o5 facrum ; one ftanding out on each f{ide from
the upper part of the firft bone.—Their plain
ere& {urfaces face backwards, and are articu-
lated with the inferior oblique proceffes of the
laft vertebra of the loins, to which each of
thefe procefles is connected by a ftrong liga-
ment, which rifes from a fcabrous cavity
round their roots, where mucilaginous glands
are alfo lodged —Inftead of the other oblique
proceffes of this bone, four rough tubercles
are to be feen on each fide of its {furface be-
hind, from which the mufeulus facer has its
origin. _

The tran{verfe procefles here are all grown

together into one large {trong oblong procefs
: on
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-on each fide, which fo far as it anfwers to the
firft three bones, is very thick, and divided
into two irregular cavities, by a long perpen-
dicular ridge.~The foremoft of the two cavi-
ties has commonly 2 thin cartilaginous fkin,
covering it in the recent fubje&, and isadapt-
ed to the unequal protuberance of. the os ilium,
and a ftrong ligament connecs the circum-
ference of thefe furfaces of the two bones.—
The cavity behind is divided by a tranfverfe
ridge into two, where ftrong ligamentous ftrings
that go from this bone to the osilium with a:
cellular fubftance containing mucus, are lodged
The tranfverfe procefles of the two laft bones
of the os facrum are much {maller than the
former,—At their back part near their edge,
a knob, and oblong flat furface give rife to
two ftrong ligaments which are extended to the
os ifchium; and are therefore called facrofciatic..
T he {pinal procefles of the three uppermoft
bones of the os facrum appear fhort, fharp, and,
almoft ere&, while the two lower ones are
open behind ; and fometimes a little knob is to
be feen on the fourth,. though generally. it. is
bifurcated,. without' the two legs meeting into-
a fpine; in which condition alfo the firft is
often to be feen ; and fometimes none of them:
meet, but.leave a finus, orrather foffa, in<
{tead of a canal (a). 'The mufculus latiffimus
and longiffimus dorfs, [acrolumbalis; and glutacus.
maximus, have partof their origins from thefe
fpinal proceffes. Ve

{ p ) ‘\Tqrhej:enl.‘ ﬂ:'n:t. ¢radt, ¢. :Elp 9!-S‘II¢ Trad, d"ofteol;

P 127 ‘
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The canal between the bodies and proceffes
of this bone, for the cauda equina, is triangu-
lar ; and becomes{maller as it defcends, as the
cauda allo does.—Below the third bone, this
paffage is no more a compleat bony canal, but
15 open behind ; and is only there defended by
a ftrong ligamentous membrane ftretched over
it, which, with the mufcles that coverit, and
are very prominent on each fide, is a fufficient
defence for the bundle of nerves within,

At theroot of each oblique procefs of this
bone, the notch is confpicuous, by which, and
fuch another in the laft vertedra of the loins,
a paffage is left for the twenty fourth fpinal
nerve ; and, in viewing the os facrum, either
before or behind, four large holes appear in
each fide, in much the fame height, as where
the marks of the union of its feveral bones re-
main. Some of thelargeft nerves of the body
pafs through the anterior holes ; and fuperficial
grooves running outwards from them in diffe-
rent dire&ions, fhew the courfe of thefe
nerves.—From the intervals of thefe grooves,
the pyriformis mufcle chiefly rifes—The
holes in the back part of the bone are covered
h}' membranes which allow fmall nerves to pafs
through them.—The two uppermoft of thefe
holes, efpecially on the fore-fide, are the
largeft; and as the bone defcends, the holes
turn fmaller. Sometimes a notch is only form-
ed at the lower part in each fide of this bone;
and in other fubje&s there is a hole common
to it and the os coccyois, through which the
twenty ninth paif of {pinal nerves paffes; and
frequently a bony bridge is formedon the back

part
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part of each fide by a procefs fent up from the
back part of the os coccygis, and joined to the
little knobs which the laft bone of the os fa-
crum has inftead of a fpinal procefs. Under this
bridge or jugum, the twenty ninth pair of {pi-
nal nerves runs in its courfe to the common
holes juft now defcribed.

The upper part of the body of the firft bone
refembles the wertebre of the loins; but the
fmall fifth bone is oblong tranfverfely, and hol-
low in the middle of its lower furface.

"The fubftance of the o5 facrum is very {pon-
gy, without any confiderable folid external
plates, and is lighter propertionably to its bulk
than any other bone in the body ; but is fecured -
from injuries by the thick mufcles that cover
it behind, and by the ftrong llgamentuus mem-
branes that clofely adhere to it. As this is.
one of the moit remarkable inftances of this
fort-of defence afforded a toft weak bone, we
may make the general obfervation. 'That,
wherever we meet with fuch a bone, one or
other, or both thefe defences are made ufe of 5 -
the firlt to ward off injuries, and the fecond
to keep the fubftance of the bone from yield=

ing too eafily.

Thisbone is articulated above to the laft ver-
tebra of the loins, in the manner that the
bumbar wsrtebre are joined; and therefore
the fame motions may be performed here.—
~ The articulation of the lower part of the o
acrum to the os coccygis feems well enough
adapted for allowing confiderable motion to.
this lalt bone, was it not much confined by

lgaments, Laterally, the os facrum is joined

to.
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to the offa ilium by an immoveable [ynchondyo-
fis, or what almoft deferves the name of a
future 3 for the cartilaginous cruft on the fur-
face of the bones is very thin, and both their

{furfaces are fo fcabrous and unequal, as to be

indented into each other ; which makes fuch a
ftrong connetion, that great force is required
to feparate them, after all the mufcles and li-
gaments are cut,—Frequently the two bones
grow together in old fubjeéts.

The ufes of the os facrum are, to ferve as
the common bafe and fupport of the trunk of
the body, to guard the nerves proceeding from
the end of the fpinal marrow, to defend the
back part of the pelvis, and to afford fufficient
origin to the muicles which move the trunk
and thigh.

"The bones that compofe the os facrum of in-
fants, have their bodies feparated from each o-
ther by a thick cartilage ; and, in the fame
manner as the true wvertebre, each of them
confifts of a body and two lateral plates, con-
neéted together by cartilages ; the ends of the
plates feldom being contiguous behind,

OS COCCIYGIS*, or rump bone, isthat tri-
angular chain of bones depending from the
o5 facrum; each bone becoming fmaller as
thev defcend, till the laft ends almoft in a
point. The os coceygis is convex behind, and
concave before; from which crooked pyramidal
figure, which was thought to refemble a cuc-
kow’s beak, it has got its name,

This

® Oggomvyior, oggos, cande os, fpnndjrﬁum, os cuculi.
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This bone confifts of four pieces in people
- of middle age:—In children, very near the
whole of itis cartilage : In old fubjeéls, allthe
bones are united, and become frequently one
continued bone withthe os facrum.

The higheft of the four bones is the largeft,
with fhoulders extended farther to each fide
than the end of the os facrum; which enlarge-
mert fhould, in my copinion, ferve as a diftin-

guithing mark to fix the limits of either bone s

and therefore fhould take away all difpute about
reckoning the number of bones, of which
one or other of thefe two parts of the falfe
vertebre, is compofed ; which difpute muft
till be kept up, folong as the numbering five
or fix bones in the os facrum depends upon the
uncertain accident of this broad thouldered little
bone being united to or feparated from it.—
"T'he upper furface of this bone is a little hol-
low. From the back of that bulbous part
called its fboulders, a procefs often rifes up on
each fide, to join with the bifurcated fpine of
the fourth and fifth bones of the os facrum, to
form the bony bridge mentioned in the de-
{cription of the os facrum—Sometimes thefe
fhoulders are joined to the fides of the fifth
bone of the os facrum, to form the hole in
each fide common to thefe two bones, for the
paflage of the twenty ninth pair of {pinal
nerves—Immediately below the fhoulders
of the os coccygis, anotch may be remarked in
each fide, where the thirtieth pair of the fpi-

nal nerves paffes—The lower end of this:

bone is formed into a fmall head, which very
often is hollow in the middle. |
ol . H i Thﬂ'
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The three lower bones gradually become
{fmaller, and are fpongy ; but are {trengthen-
ed by a ftrong ligament which covers and
connetls them.—Their ends, by which they
are articulated, are formedin the fame man-
ner as thofe of the firft bone are,

Between each of thefe four bones of }ruung
{ubjets a cartilage is interpofed ; therefore
their articulation is analogous to ‘that of the
bodies of the wertebrae of the neck: Feor, as
has been above remarked, the lower end of
the os facrum, and of each of the three fuper-
ior bones of the os coccygis, has a fmall de-
preflion in the middle ; and the upper part of
all the bones of theos coccygisis a little concave,
and confequently the interpofed cartilages are
thickeft in the middle, tofillup both cavities;
by which they conneétthebones more firmly.—
When the cartilages offify, the upper end of
each bone is formed into a cavity,exaétly adap-
ted to the protuberant lower end of the bone
immediately above.—From this fert of arti-
culation, it is evident, that, unlefs when
thefe bones grow together, all of them are capa-
ble of metion ; of which, the firft and fecond,
efpecially this laft, enjoys the largeft fhare.

The lower end of the fourth bone terminates
in a rough point, to which a cartilage is ap-
pended.

T'o the fides of thefe bones of the o5 coccy-
gis, the coccygaei muicles (@), and partof the
levatores gni, and of the glutaei moxumi, are
fixed.

The

(@) Douglas, Myograph, chap. 4o.==Euftach, tab, 36.
No. 435. 20.
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The fubftance of thefe bones is very fpongy,
and in children cartilaginous ; there being only
a part of the firft bone offified iIn a new born
infant.~—Since therefore the inteflinum rectum
of children is not fo firmly fupported as it is
in adults, this may be onereafon why they are
more fubject to a procidentia ani than old peo-
ple (a).

From the defcription of this bone, we fee
how little it refembles the vertebrae ;3 fince it
feldom has procefles, never has any cavity for
the /pinal marrow, nor holes for the paffage of
nerves.~Its conneétion hinders it to be moved
to either fide ; and its motion backwards and
forwards is much confined : Yet, as its liga-
ments can be ftretched by a confiderable force,
it is a great advantage in the excretion of
the feeces alvinae, and much more in child-
bearing, that this bone fhould remain move-
able ; and the right management of it, in de-
livering women, may be of great benefit to
them (4).=—="The mobility of the ¢s caccygis
diminifhing as people advance in age, efpeci-
cially when its ligaments and cartilages have
not been kept flexible by bemg ftretched, is
probably one reafon why the women, who
are old maids before they marry, have gene-
rally hard labour in child bed.

'The coccygis ferves to fuftain the infeffis
num relfum 3 and, in order to perform this of-
fice more effe&tually, it is made to turn with a

curve

(a) Spigel. de humani corp. fabric. lib. 2. ¢hap. 22—

: N‘W’ de ﬂﬂ.' + 2 C3p. 3. .
(6) Paaw, ibid.~——Deventer, Operat. chicurg. cap. 27.
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curve forwards ; by which alfothe bone itfelf,
as well as the muﬁ:les and teguments, is Dre-
ferved from any injury, when we fit with our
body reclined back.

The fecond part of the trunk of the fkele-
ton, the PELVIS, is the cylindical cavity
at the lower part of the abdomen, formed by
the os facrum, os coccygis, and ¢ffa innominata
which laft therefore fall now in courfe to be
examined.

Though the name of OSSA INNOMINA-
TA* cuntnbutes nothing to the knowledge of
their f{ituation, ftru€ture, or office; yet
they have been fo long and univerfally known
by it, that there i1s no occafion for changing
it They are two large broad bones,
which form the fore-part and fides of the pel-
vis, and the lower part of the {ides of the ab-
domen —In children each of thefe bones is evir
dently divided into three; whieh are after-
wards fointimately umted that {carce the leaft
mark of their former feparatmn remains : ‘This

‘ nntmth{’tandmg they are defcribed as confift-

ing each of three bones, to wit, the os ilium;
ifchium, and pubis which I fhall firft defcribe
feparately, and then fhall confider what is com-
mon to any two of them, or to all the three,
OS§ ILIUM +, or kaunch-bone, 1s- fituated
higheft of the three, and reaches as far down
as one third of the great cavity into which the
head of the thigh bone is received. . 745 ‘
€

*® Txehiwy, ﬂ'pﬁq@va'ﬂq, facro conjurtia. % | )
+ Aayoiws, xevEwY, feaphmm, lnmbar% dlm\lmf-
clavidm, anchas. ° bl e
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- 'The external fide of this bone is unequally
convex, and is called its dorfum ;—the inter-
nal concave f{urface is by fome (but improper-
ly) named its coffa~The femicircular edge
at the higheft part of this bone, which is tip-
ped with a cartilage in the recent fubje&, is
named the /pine, into which the external or
defcending oblique mufcle of the abdomen is
inferted ; and from it the internalafcending ob-
lique and the tranfverfe mufcles of the belly,
with the glutaeus maximus, quadratus lumborum,
and latiffimus dorfs, have their origin. Some ()}
are of opinion, that it is only the tendinous
cruft of all thefe mufcles, and not a cartilage,
as commonly alledged, that covers this bony
edge. The ends of the fpine are more pro-
minent than the furface of the bone below
them ; therefore are reckoned procefles,———
From the anterior fpinal proceffes,the farforius
and fafcialis mufcles have their rife, and the

~ outer end of the doubled tendon of the exter-

nal oblique mufcle of the abdomen, common-
ly called Fallopius’s or Poupart’s ligament,
1s fixed to it,——=The infide of the pofterior
{pinal procefs, and of part of the {pine forward
from that, is madeflatand rough where the /z-
cro lumbalis and longiffimus dorfivife; and to
its outfide ligaments, extended to the os fa-
crum and tranfverfe procefles of the fifth and
fourth wertebre of the loins, are fixed (4).—
Below the anterior fpinal procefs another pro-

' tuberance

(a) Winflow, Expofition anatomique du corps humain,
traité, des os frais, § g¢6.

{5) Weitbrecht, Syndefmolog. fet, 4. § 39. 40, 46..47.
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tuberance ftands out, which, by its fituation,
may be diftinguifhed from the former, by add-
ing the epithet of inferior, where the mufcu-
lus reflus tibiae has its origin (a).—Betwixt
thefe two anterior proceffes the bone is hollow-
ed where the beginning of the fartorius muf-
cle 1s lodged.—Below the pofterior fpinal pro-
cefs, a fecond protuberance of the edge of this
bone 1s in like manner obfervable, which is
clofely applied to the os facrum.—~Under this
lat procefs a confiderable large niche is ob-
fervable in the os slium; between the fides of
which and the ftrong ligament that is ftretch-
ed over from the os facrum to the fharp pointed
procefs of the os ifchium of therecent fubjeét,
a large hole i1s formed, through which the
mufculus-pyriformis, the great {ciatic nerve,
and the pofterior crural veflels pafs, and are
prote€ted from compreffion.

The external broad fide or dorfum of the
s tlium is a little hollow towards the fore-
part ; fartherback it is as much raifed; then
is confiderably concave; and, laftly, itiscon-
vex. 'Thefe inequalities are occafioned by the
actions of the mufcles that are fituated on this
furface~From behind the uppermoft of the
two anterior {pinal procefles, in fuch bones as
are ftrongly marked by the mufcles, a femicir-
cular ridge is extended to the hollow paffage
of the {ciatic nerve. Between the {pine
and this ridge, the gluteus medius takes its
rife. Immediately from above the loweft of
the anterior fpinal proceffes, a fecond ridge

' 18

(a) Baker, Curl, ofteolog. demontftr, 3.
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is ftretched to the niche. Between this and
the former ridge, the gluteus minimus has its
origin—On the outfide of the pofterior {pi-
nal procefles, the dorfum of the os ilium is
flat and rough, where part of the mufculus

gluteus maximus and pyriformis rifes, The
loweft part of this bone is the thickeft, and is
formed into a large cavity with high brims,
to aflift in compofing the great acetabulum ;
which fhall be confidered, after all the three
bones that conftitute the os innominatum are
defcribed. 1

The internal furface of the os ilium is con-
cave in its broadeft fore-part, where the inter~
nal iliac mufcle has its origin, and fome fhare
- of the inteflinum ilium and colon is lodged.
From thislarge hollow, a fmall finuo-
fity is continued obliquely forwards, at the
infide of the anterior inferior {pinal procefs,
where part-of the pfoas and iliocus muicles,with
the crural veflels and nerves, pafs.—Thelarze
concavity is bounded below by a fharp ridge,
which runs from behind forwards ; and, being
continued with fuch another ridge of the os
pubis, forms a line of partition between the
abdomen and pelvis. Into this ridge the
broad tendon of the pfoas parvus is infert-
ed.

All the internal furface of the os ilium, be-
hind this ridge, is very unequal: For the up-
per part is flat, but {pongy, where the facro-
lumbalis and longiffimus dorfi rife.~—=Lower
down, there is a tranfverfe ridge from which
ligaments go out to the os facrum —Immedi-
ately below this ridge, the rough unequal ca-

vities.
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vities and prominences are placed, which are
exactly adapted to thofe defcribed on the fide
of the os facrum.—In the fame manner, the
upper part of this rough furface is porous, for
the firmer adhefion of the ligamentous cellular
fubftance ; while the lower part is more folid,
and covered with a thin cartilaginous {kin, for
its immoveable articulation with the or fa-
erum——From all the circumference of this
large unequal furface, ligaments are extended
to the os facrum. to fecure more firmly the
conjunétion of thefe bones,

The paffages of the medullary veflels are
very confpicuous, both in the dorfum and cofta
of many offa ilium ; but in others they arc in-
confiderable,

'T'he pofterior and lower parts of thefe bones,
are thick ; but they are generally exceedmg
thin and campa& at their middle, where they
are expofed to the aétions of the muﬁm’; glutei
and iliacus internus, andto the preffure of the
bowels contained in the belly~~The fub-
ftance of the offa ilium 15 moftly cellular, ex-
cept a thin external table, _

In a ripe child, the fpine of the os /lium is
cartﬂagmaus, and is afterwards joined to the
bone in form of an epiphyfe. The large
lower end of this bone is not compleatly offi-
fied.

OS ISCHIUM® or hip bone, isof a mid-
dle bulk between the two other parts of the
os innominatum, 15 fituated loweft of the three,

and is of a ver}’ irregular figure.~Its ex-
tent

* Coxz, coxendicis, pixis.
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tént might be marked by an horizontal line
drawn near through the middle of the acetabu-
lum ; for the upper bulbous part of this bone
forms fome lefs than the lower half of that
great cavity, and the fmall leg of it rifes to
much the fame height on the other fide of the

great hole common to this bone and the os

pubis.

From the upper thick part of the os ifci-
um,a fharp procefs,called by fome fprnous,ftands
out backwards, from which chiefly the mufcu-
lus coccygaeus and fuperior gemellus, and part
of the lewvator ani, rife ; and the anterior or
internal facrofciatic ligament is fixed to it.—
Between the upper part of this ligament and
the bones, it was formerly obferved that the
pyriform mufcle, the pofterior crural veflels,
and the fciatic nerve, pafsout of the pelvis,—
Immediately below this procefs, a finuofity is
formed for the tendon of the mufculus obtura-
tor internus.—~In a recent fubje&, this part of
the bone, which ferves as a pully on which
the obturator mufcle plays, is covered with a
ligamentous cartilage, that, by two or three
{mall ridges, points out the interftices of the
fibres in the tendon of this mufcle.—=—The
~outer furface of the bone at the root of this

fpinous procefs is made hollow by the pyrifor-
anis or iliacus externus mufcle,

Below the finuofity for the obturator

mufcle, is the great knob or tuberofity, co-
- wered with cartilage or tendon (2).———The
upper part of the tuberofity gives rife to the
f ' inferior

« (&) Winflow, Expofit. anat. des os frais, § 96.

-
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inferior gemellus mufcle~To a ridge at the
infide of this, the extermal or pofterior
Jacrofciatic lagament is fo fixed: that between
it, the internal higament, and the finuofity of
the o5 ifchium, a paflage is left for the in-
ternal obturator mufcle, ‘The upper thick
fmooth part of the tuber, called by fome its
dorfum, has two oblique impreflions on it.
‘The inner one gives origin to the long head
of the biceps flexor tibie and feminervofus
mufcles, and the [femimembranofus rifes from
the exterior one, which reaches higher and
nearer the acetabulum: than the other,~~The
lower, thinner, more fcabrous part of the knob
which bends forwards, is alfo marked with two
flat furfaces, whereof the internal is what
we lean upon in fitting, and the external gives
rife to the largeft head of the triceps adductor
Between the external margin of
the tuberofity and the great hole of the os
innominatum, there is frequently an obtufe
ridge extended down from the acetabulum,
which gives origin to the quadratus femoris.
—As the tuber advances forwards, it becomes
fmaller, and is rough, for the nngin of the
mufculus tranfver[alis and ereflor penis.—
The fmall leg of it, which mounts upwards
to join the os pubis, is rough and prominent
at its edge, where the two lower heads of the
triceps or quadriceps addutior femoris take their
rife. |

The upper and back part of the os ifchium
is broad and thick; but its lower and fore-
part 1snarrower and thinner, Its fubftance

15 of the ftru&ure common to broad bones.
The
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- ‘The os ilium and pubis of the {ame fide
are the only bones which are contiguous to
the as rfchium.

The part of the os ifchium which forms the
acetabulum, the {pinous procefs, the great ruber,
and the recurved leg, are all cartilaginous at
birth.—"The tuber, with part of the leg or
procefs above it, becomes an epiphyfe before
this bone is fully formed.

The O§ PUBIS*, or fbare bone, is the
leaft of the three parts of the os innominatum,
and is placed at the upper fore-part of it.—
The thick largeft part of this bone is employ-
ed in forming the acetabulum; from which
becoming much fmaller, it is {tretched inwards
to its fellow of the other fide, where again
itgrows larger, and fends a fmall branch down-
wards to join the end of the {mall leg of the
os ifchium, The upper fore part of each
o5 pubis is tuberous and rough where the
mufculus reflus and pyramidalis are inferted.
=———From this a ridge is extended along the
upper edge of the bone, in a continued line
with fuch another of the os #lium, which di-
vides the abdomen and pelvis. 'The ligament
of Fallspius is fixed to the internal end of
this ridge, and the fmooth hollow below it is

~ made by the pfoas and iliacus internus muicles

By

- pafling with the anterior crural veffels and

nerves behind the ligament. Some way
below the former ridge, another is extended
from the tuberous part of the os pubis down-
wards and outwards towards the acetabulum ;

between

* %Bng, pectinis, penis, pudibundum, feneftratum,

il
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between thefe two ridges the bone is hollow
and fmooth, for lodging the head of the
pellineus mufcle.—~Immediately below, where
the lower ridge is to take the turn down-
wards, a winding niche is made, which 1s
comprehended in the great foramen of a fke-
leton, but is formed into a hole by a fubtend-
ed ligament in the recent fubjeét, for the paf-
fage of the pofterior crural nerve, an artery,
and a vein. The internal end of the
os pubis is rough and unequal, for the firmer
adhefion of the thick ligamentous cartilage
that conne&s it to its fellow of the other fide ;
The procefs which goesdown from that
to the or #fchium is broad and rough before,
where the gracilis and upper heads of the #ri-
ceps, or rather quadriceps addullor femoris
have their origin.

The fubftance of the os pubis is the fame as
of other broad bones. |

Only a part of the large end of this bone
is offified, and the whole leg is cartilaginous,
in a child born at the full time.

Betwixt the os ifchium and pubis a very
large irregular hole is left, which, from its
refemblance to a door or fhield, has been
called thyroides. 'This hole is all, except the
niche for the pofterior crural nerve, filled up
in a recent fubject with a ftrong ligamentous
membrane, that adheres very firmly to its cir-
cumference. From this membrane chiefly the
two obturator mufcles, external and internal,
take their rife.—The great defign of this
hole, befides rendering the bone lighter, s

to allow a ftrong enough origin to the ebtura-
S Hor
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of the fupercilia the bone is roughand unequal,
where the capfular ligament of the -articula-
tion is fixed. 'The brims at the upper and
“back 'part of theacetabulum are much larger
and higher than any where elfe ; which is very
neceflary to prevent the head of the femur
from {lipping out of its cavity at this place,
where the whole weight of the body bears
upon it, and confequently would otherwife
‘be conftantly in danger of thrufting-it out.
—As thefe brims are extended downwards
and forwards, they become lefs; and at their
internal lower part a breach is made in them
from the one fide of which to the other, a

ligament is placed in therecent fubjeét ; under
which a large hole is left, which contains
a fatty cellular fubftance and veflels. The
reafon of which appearance 'has afforded -
matter of debate. To me it feems evident-
ly contrived for allowinga larger motion to
the thigh inwards: For if the bony brims
had been here continued, the neck of the
thigh bone muit have ftruck upon them when
the thighs were brought acrofs each other;
which, in a large ftrong motion this way,
would have endangered the neck of the one
bone, or brim of the other. Then the vef-
fels which are diftributed to the joint may fafe-
ly enter at the finuofity in the bottem of the
breach; which being however larger than 1s
neceflary for that purpofe, allows the large
mucilagincus gland of the joint to efcape below
_the ligament, when the head of the thigh bone

is in hazard of prefling too much upon it in the
motions

L ]
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flow of mucus to the pelvis, and by the throws
of the labour, asthat the offa pubis recede from
each other, and thereby allow the paflage be-
tween the bones to be enlarged-—Several ob-
fervations (a) thew that this relaxation fome- .
times happens: But thofe who had frequent-
ly opportunities of diffe€ting the bodies of wo-
men who died immediately afterbeing delivered
of children, teach us to bewareof regarding this
as the common effe&t of child-birth ; for they
found fuch a relaxation in very few of the bo-
dies which they examined (4).

Confidering what great weight is fupported
in our ere&t pofture, by the articulation of the
offa innominata with the os facrum, there is
great reafon to think that if the conglutinated
furfaces of thefe bones were once feparated,
(without which, the offa pubis cannot fhuffle
on each other), the ligaments would be vio-
lently ftretched, if not torn; from whence
many diforders would arife (¢).

Each o; inneminatum affords a focket (the
acetabulum) for the thigh bones to move in,
and the trunk of the body rolls here fo much
on the headsof the thigh bones, as to allow the
moft confpicuous motions of the frunk, which
are commonly thought to be performed by the

bones of the fpine,—'This articulation is to
. be

(a) Bauchio, Theat. anat. lib, 1. cap. 49.~Spigel. Anat.
lib, 2. cap. 24.—Riolan. Anthropogr.lib, 6. cap. 12~
Diemerbroeck, Anat. lib. 9 cap. 16.

() Hildan, Epift. cent. obf. 46.—Dionis, Sixieme de-
monit. des os. Mo:gagn, Adverf. 3. animad, 15.

(¢) Ludov, in Ephem. German. dec, 5. ann. 3. obf, 255,
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fular Tigament of the articulation is fixed.—
Immediately beyond thisa flatted tubercle rifes,
with a {mall cavity at, and roughnefs about its
root, for the articulation of the rib with the
tran{verfe procefs of the loweft of the two ver-
tebre, with the bodies of which the head of
the ribis joined.—Advancing further on this
external furface, we obferve in moft of the
ribs another {maller tubercle, into which li-
gaments which conneé& the ribs to each other,
and to the tranfverfe procefies of the wertebre
and portions of the longiffimus dorft, are infert-
ed.—DBeyond this the ribs are made flat by the

Sacro-lumbalis muicle, which is inferted into the

part of this flat furface fartheft from the fpine,
where each rib makes a confiderable curve,
called by fome its angle. Then the rib be-
gins to turn broad, and continues fo to its an-
terior end *, which is hollow and fpongy, forthe
reception of, and firm coalition with the car-
tilage that runs thence to be inferted into the

Slernum, orto be joined with fome other car-

tilage.~—In adults, generally the cavity at this
end of the ribs is fmooth and polithed on its
{furface; by which the articulationof the car-
tilage with it has the appearance of being de-
figned for motion ; but it has none.

The fubftance of the ribsis fpongy, cellular,
and only covered with a very thin external la-
mellated furface, which increafes in thicknefs
and ftrength as it approaches the vertebre.

To the fore-end of each nb a long broad
and ftrong cartilage is fixed, and reaches thence

to

¥ I a7n, pslmula.
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the rib to be thruft back ; the refiftance
on the other fide of the /fernum prevents the
ribs coming forward; und each of the two
joints, with the other parts attached, oppofe
its turning round. DBut then it 1s likewife as
evidenr, that even the motion upwards and
downwards can be but {mall in any one rib at
the articulationitfelf, But as the ribs advance
forwards, the diftance from their center of
motion increafing, the motion muft be larger ;
and it would be very confpicuous at their ante-
rior ends, were not they refifted there by the
cartilages, which yield fo little, that the prin-
cipal motion is performed by the middle part of
the ribs, which turns outwards and upwards,
and occafions the twift remarkable in the long
ribs at the place near their fore-end where
they are moft refifted (a).

Hitherto I have laid down the ftru&ure and
conne&tion which moft of the ribs enjoy, as
belonging to all of them ; but muft now con-
{ider the {pecialities wherein any of them dif-
fer from the general defcription given, or from
each other,

In viewing the ribs from above downwards,
their figure 15 ftill ftreighter ; the uppermoft
being the moft crooked of any. '—Their obliqui-
ty in refpe& of the fpine increafes as they de-
{fcend; fo that thuucrh their diftances from each
other i1s very little dlﬂ’erent at their back-part,
yet at their fore-ends the diftances between the
lower ones muft increafe.—In confequence

too of this increafed obliquity of the lower ribs,
each

(a) Winflow, Memoires de I'acad, des fciencer, 1720,
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ally longer as the ribs defcend, and are join-
ed to the breaft-bone; fo that being prefled
conftantly between two bones, they are flatted
at both ends, and are thicker, harder, and more
liable to offify, than the other cartilages, that
are not {ubject to fo muchpreffure, Theferibs
include the heart and lungs ; and therefore are
the proper or true cuffodes of life.

'The five inferior ribs of each fide: are the
falfe ovr BASTARD %, whofe cartilages do
not reach to the flernum ; and therefore, want-
ing the refiftance at their fore-part, they
are then pointed ; and, on this account, ha-
ving lefs preffure, their fubftance is fofter.
The cartilages of thefe falfe ribsare
fhorter as the ribs defcend. To all thefe
five ribs the circular edge of the diapiragm
is conneted ; and its fibres; inftead of being
ftretched immediately tranfverfely, and fo
running perpendicular to the ribs, are preffed
fo as to be often, efpeciail}' in ex{piration,
parallel to the plane in which the ribs lie :
Nay, one may judge by the attachments-which
thefe fibres have fo frequently to the fides
of the thorax, a confiderable way above
where their extremities are inferted into the
ribs, and by the fituation of the wifcera, al-
ways to be obferved in a dead fubject laid fu-
pine, that thereis conftantly a large concavity
formed on each fide by the diaphragm within
thefe baftard ribs, in which the ftomach, liver,
{pleen, &¢. are contained ; which, being only

| reckoned

t Mardaxas, xovdpodess, axardas, Klivis, pacs,
adulterinz, fpuriz, illegitim=,
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a middle ridge, becaufe it is only articulated
with the firlt wertebra of the thorax. Its
cartilage is offified in adults, and is united to
the flernum at right angles. Frequently
this firft rib has a ridge rifing near the middle
of its pofterior edge, where one of the heads
of the fealenus mufcle rifes. Farther for-
ward it is flatted, or fometimes depreffed by
the clavicle.

The fifth, fixth, and feventh, or rather
the fixth, feventh, eighth, and fometimes the
fifth, fixth, feventh, eighth, ninth ribs, have
their cartilages at leaft contiguous; and fre-
quently they are joined to each other by crcfs
cartilages ; and moft commonly the cartila-
ges of the eighth, ninth, tenth, ‘are conneét-
ed to the former and to each other by firm
ligaments.

“'The eleventh, and fometimes the fenth rib,
has no tubercle for its articulation with e
tran{verfe procefs of the vertebra, to which it

1s only locfely fixed by ligaments.———The

foffa in its lower edge is not fo deep as in the

upper ribs, becaufe the veflels run more to-
wards the interftice between the ribs.—Its
fore-end 1s fmaller than its body, and its fhort
fmall cartilage is but loofely connected to the
cartilage of the rib above.

'T'he twelfth rib is the fhorteft and ftraight-
eft. [ts head is only articulated with the
laft vertebra of the thorax ; therefore is not
divided into two furfaces. This rib is not

joined to the tranfverfe procefs of the werte-

tra, and therefore has no tubercle, being of-
fen
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triangular : The angle behind is confiderably
produced, to form a fharp ridge, to which the
tranfverfe ligament extended from one clavicle
to the other is fixed (¢).—The fide oppofite to
this is fomewhat rounded.—T he middle of this
protuberant end is as irregularly hollowed, as
the cavity in the flernum for receiving it is rai-
fed ; butin arecent fubjeét, theirregular conca-
vity of both are {upplied by a moveable car-
tilage, which is not only muchmoreclofely con-
nefted every where by ligaments to the circum-
ference of the articulation, than thofe of the
lower jaw are; but it grows to the two bones
at both its internal and external end ; its fub-
ftance at the internal end being foft, but very
ftrong, and refembling the intervertebral carti-
lages ().

From this internal end, the clavicle, for a-
bout two fifths of its length, is bended ob-
liquely forwards and downwards. On the upper
and fore-part of this curvature a fmall ridge
1s {een, with a plain rough furface before it ;
whence the mufculus flerno-Ayoideus and ferno-
mafloideus have in part their origin~—Near
the lower angle a fmall plain {urface is often
to be remarked, where the firft rib and this
bone are contiguous (¢), and are connelted by
- a firm ligament (4 ).—From this a rough plain

furface 1s extended outwards, where the peéto-

L ral

(a) Riolan. Encheirid. anat. lib. 6. cap. 1 3.=—=Winflow,
Expol. anat. des os frais, § 248.—Weitbrecat, A&. Pelro-
© polit. tem. 4. p. 255. et. Syndelmolog fe&t. 2 [, § 3.

() Weith echt, Syndel{nfrlug, led, 2.1 § 6.

(¢, Dionis, Sixieme demonft des as.

{d) Weitbrecht, Syndefmolog, feét. 2. L. § 7.
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pofed to frattures; that their broken parts muft

generally go by each other; and that they are

difficultly kept in their place afterwards. |
SCAPULA, or fboulder-blade *, is the tri-
angular bone fituated on the out-fide of the
ribs, with its longeft fide called its dafe,
towards the {pinal proceffes of the wvertebre,
and with the angle at the upper part of
this fide about three inches, and the lower
angle at a greater diftance from théfe procef-
{fes.—'The back-part of the fcapula has nothing
but the thin ends of the ferratus anticus major
and fubfcapularis muicles between it and the
ribs : But as this bone advances forwards, its
diftance from the ribs increafes. The upper
or fhorteft {ide, called the fuperior coffa of the
feapula is nearly horizontal, and parallel with
the fecond rib, ‘The lower fide, which is
named the 7nferior coffa, is extended obliquely
from the third to the eighth rib.—The fitua-
tion of this bone, here defcribed, is when peo-
ple are fitting or ftanding in a ftate of inac-
tivity, and allow the members to remain
in the moft natural eafy pofture.—The infe-
rior angle of the fcapula is very acute; the up-
per one is near to a right angle; and what is
called the anterior, does not deferve the name,
for the two fides do not meet to form an angle.
The body of this bone is concave towards
the ribs, and convex behind, where it has the
-name of dorfum +. Three procefles are ge-
nerally

¥ QuomAatos, eTivwriov, latitudo humeri, fcoptulum
vel fcutulum opertum, {patula, ala, humerus, clypeus,
fcutum theracis,
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nerally reckoned to proceed from the feapula.
The firft is the large {pine that rifes from
its convex furface behind, and divides it une-
qually. The fecond procefs ftands out from
the fore part of the upper fide ; and, from its
imaginary refemblance to a crow’s beak, is na-
med coracoides ¥ ——==The third procefs is the
whole thick bulbous fore-part of the bone.
After thus naming the feveral conftituent
parts of the fcapula, the particular defcription
will be more eafily underftood.
The dafe, which is tipped with cartilage in
a young fubjet, 1s not all ftreight : For above
the fpine, it runs obliquely forwards to the fu-
perior angle; that here it might not be too
protuberant backwards, and f{o bruife the muf-
cles and teguments: Into the oblique fpace the
mufculus patientie is inferted. At the root
of the fpine, on the back-part of the bafe, a
triangular plain furface is formed, by the pref-
fure of the lower fibres of the trapezius,
Below this the edge of the fcapula is {cabrous
and rough, for the infertion of the ferratus
major anticus and rhomboid muicles,
The back-part of the inferior angle is made
{mooth by the /latiffimus dorfi pafling over it.
- This mufcle alfo alters the dire&ion of the in-
- ferior .‘:?ﬂa fome way forwards from this angle:
and fo far it is flatted behind by the origin of
- the feres major ———As the inferior cofta advan-
“ces forward, it is of confiderable thicknefs, is
{lightly hollowed and made fmooth behind by
- the teres minor, while it has a foffa formed
| Yiig into

* Anchoroides, figmoides, digitalis, anciftroides.
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has its origin.———At the upper part of the
root of this procefs, immediately before the
[femilunar cavity, a {mooth tubercle appears,
where a ligament from the clavicle is fixed.
From all the external fide of this coracoid
apapliyfe, a broad ligament goes out, which
becomes narrower where it 1s fixed to the
acromion,—— 1 he fharp pain, violent inflam-
mation, and tedious courfe of contufions in this
part, are probably owing to thefe tendons and
ligaments being hurt,

From the cervix feapule the third procefs
is produced. The fore- pﬂl’t of this 1s° form-
ed into a gleneid cavity *, which is of the
fhape of the longitudinal fection of an egg,
being broad below, and narrow above.
Between the brims of this hollow and the
fore-part of the root of the {pine, a lar
finuofity is left for the tranfmiffion of tE
Sfupra and infra [pinati muicles; and on the
upper-part of thefe brims we may remark a
fmooth furface, where the fecond head of the
biceps flexor cubiti has its origin, The
root of the fupercilia is rough all round, for
the firmer adhefion of the capfular ligament
of the articulation, and of the cartilage which
is placed ou thefe brims, where it is thick,
but becomes very thin as it is continued to-
wards the middle of the cavity, whichit lines
all over,

The medullary veflels enter the fcapula near
the bafe of the fpine,.

The

* Quoxorviiz,
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The {ubftance of the feapula, as in all o-
ther broad flat bones, is cellular, but of an un-
equal thicknefs; for the neck and third pro-
cefs are thick and ftrong. 'The inferior coffa,
{pine, and coracoid procefs, are of a.middle
thicknefs; and the body is fo prefled by the
mufcles, as to become thin and diaphanous,

The feapula and clavicle are joined by plain
furfaces, tipped with cartilage®; by which
neither bone is allowed any confiderable mo-
tion, being tightly tied down by the common
capfular ligament, and by a very ftrong one
which proceeds from the coracoid procefs ;
but divides into two before it is fixed into
the clavicle, with fuch a direftion, as either
can allow this bone to have a {mall rota-
tion, in which its pofterior edge turns more
backwards, while the anterior one rifes far-
ther forewards; or it can yield to the fore-
part of the fcapula moving downwards, while
the back-part of it is drawn upwards; in both
which cafes, the oblong {mooth articulated
furfaces of the clavicle and frapula are not in
the fame plane, but ftand a luttle tranfverfely,
or acrofs each other, and thereby preferve
this joint from luxations, to which it would
be fubjeét, if either of the bones was to move
on the other perpendicularly up and down,
without any rotation. Sometimes a move-
able ligamentous cartilage is found in this
joint’; otherwhiles fuch a cartilage is only
interpofed at the anterior half of it; andin

fome old fubje&s I have found a fefamoid
| S bone

~ * Acromion., Xavaxhes, clanfure,
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bone here (a).——The feapula is conneéted
$o the head, o5 ZAyoides, wvertebre, ribs, and
arm-bone, by mufcles, that have one end faft-
ened to thefe bones, and the other to the fra-
pula, which can move it upwards, downwards,
backwards, or forwards ; by the quick fucceflion
of thefe motions, its whole body is carried in a
circke. But being alfo often moved as upon
an axis perpendicular to its plane,’ its circum-
ference turns in a circle whofe center this
axis is (8). Whichever of thefe motions it
performs, it always carries the outer end of
the clavicle and the arm along with it~
"The glenoid cavity of this bone receives the
os humeri, which plays in it as a ball in a foc-
ket, as will be explained more hereafter.
"The ufe of the feapulais, to ferveas a ful-
¢rum to the arm; and, by altering its pofi-
tion on different occafions, to allow always
the head of the os Jumeri a right fituated
focket to move in; and thereby to affift and
to enlarge greatly the motions of the fuperior
extremity, and to afford the mufcles which
rife from it more advantageous aéions, by
altering their diretions to the bone which
they are to move~——"This bone alfo ferves
to defend the back-part of the thorax, and is
often employed to fuftain weights, or to refift
forces, too great for the arm to bear. :
The bafe, acromion, coracoild procefs, and
head of the frapula, are all in a cartilaginous
ftate at birth; and the three firfl are joined
as epiphyfes 5 while the head, with the glenoid
cavity,

(a) Jac. Sylv. Ilagog. anat. lib. 1. cap: 2,
(6) See Winflow, Memoiies de I’acad. des fcienees, 1726,
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{everal remarkable holes, which are pene-
trated by the tendinous and ligamentous fibres,
and by veflels. On each fide of this foffa,
as it defcends in the os Aumeri, a rough ridge,
gently flatted in the middle, runs from the
roots of the tubercles, The tendon of
the pectoral mufcle is fixed into the anterior
of thefe ridges, and the latiffimus dorfi, and
teres major, are inferted into the internal one.
——A little behind the lower end of this laft,
another rough ridge may be obferved, where
the coraco-brachialis 1s inferted. From the
back part of the root of the largeft tubercle
a ridge alfo is continued, from which the &re-
vis extenfor cubiti rifes. This bone is flatted
on the infides, about its middle, by the belly
of the biceps flexor cubiti. In the middle
of this plain furface, the entry of the medulla-
ry artery is feen flanting obliquely downwards,
~——At the fore fide of this plane the bone
rifes in a fort of ridge, which is rough, and
often has a great many fmall holes in it, where
the tendon of the ftrong deltoid mulcles is in-
ferted; on each fide of which the bone is
fmooth and flat, where the brachiceus intermus
rifes. 'The exterior of thefe two flat furfaces
is the largeft; behind it a fuperficial fpiral
channel, formed by the mufcular nerve and
the veflels that accompany it, runs from be-
hind forwards and downwards.—The body
of the os Aumeri is fatted behind by the ex-
tenfors of the fore-arm, Near the lower
end of this bone, a large fharp ridge is ex-
tended on its outfide, from which the mu/-

culus  [pinator radii longus, and the longeft
head
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head of the extenfor carpi radialis rife, ——m——
Oppofite to this, there is another fmall ridge
to which the aponeurctic tendon, that gives
origin to the fibres of the internal and external
brachicei mufcle is fixed; and from a little
depreflion on the fore-fide of it, the pronataor
radii teres tifes.

The body of the o5 Aumeri becomes gra-
dually broader towards the lower end, where
it has feveral procefles : at the roots of which,
there is a cavity before, and another behind®,
‘T'he anterior is divided by a ridge into two ;
the external, which is the leaft, receives the
end of the radius; and the internal receives
the coronoid procefs of the u/na in the fletions
of the fore-arm, while the pofterior deep
triangular cavity lodges the olecranon in the
extenfions of that member, The bone be-

- twixt thefe two cavities is prefled fo thin by

the procefles of the ulna, as to appear diapha-
nous in feveral fubjeéts. The fides nf the
pofterior cavity are ftretched out into two pro-
cefles, one in each fide: Thefe are called
condyles ; from each of which a ftrong liga-
ment goes out to the bones of the fore arm.
The external condyle, which has an ob-
lique dire€tion alfo forwards in refpe& of the
internal, when the armis in the moft natural
pofture (4), is equally broad, and has an ob-
tufe {mooth head rifing from it forwards e——
From the rough part of the condyle, the in-
ferior head of the bicornis, the extenfor di-
gitorum communis, extenfor carpi wlparis, an-

CONEUS 3

¥ Baduldes.

- {a) Winflow, Mcmoires de I’acad. Jes fciences, 1722,
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(a) ; whereas, when the arm is raifed to right
angles with the trunk of the body, the cen-
ter of motion, and the axis of the bone, come
- to be in the fame ftreight line; and there-
fore the body of the os Aumeri performs the
{fame motion with its head. Though
the motions of the arm feem to be very exten-
five, yet the larger fhare of them depends on
the motion of the fcapula,—The lower end of
the os Aumeri is articulated with the bones of
the fore-arm, and carries them with it in all
its motions, but ferves as a bafe on which they
perform the motions peculiar to themfelves ;
as fhall be defcribed afterwards,

Both the ends of this bone are cartilaginous
in a new-born infant, and the large head with
the two tubercles, and the trochlea with the
two condyles, become epiphyfes before they are
united to the body of the bone.

The FORE-ARM+ confifts of two long
bones, the w/na and radius; whofe fituation,
in refpe&t of each other, is oblique in the leaft
ftraining or moft natural pofture; thatis, the
ulna is not direétly behind, nor on the outfide
of the radius, but in a middle fituation between
thefe two, and the radius croffes it.—The fi-
tuation however of thefe two bones, and of all
the other bones of the fuperior extremity that
are not yet defcribed, is frequentlyaltered ; and
therefore, to fhun repetitions, I defireit may be
now remarked, that, in the remaining aceount
of the fuperior extremity, 1 underftand by the

term

(a) Hippocra, de articul. § 1.
+ Cubitus, ®¥ixvs, wAim, wuydr, ulna, lacerius.
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term of poflerior, that part which is in the
fame dire&tion with the back of the hand;
by anterior, that anfwering to the palm ; by /n-
ternal, that on the fame fide with the thumb ;
by external, the {ide neareft to the little fin-
ger ; fuppofing the hand always to be in a
middle pofition between pronation and fupi-
nation,

ULNA*, fonamed from its being ufed as a
mealure, is the longeft of the two bones of the
fore-arm, and fituated on the outfide of the
radius,

At the upper end of the u/na are two procef-
{es.—T'he pofterior is the largeft, and formed
like a hook, whofe concave {urface moves up-
on the pully of the os Aumeri, and is called
olecranon £, or top of the cubit,—'The convex
back part of it 1s rough and {cabrous, where the
Jongus, brevis, and brachiceus externus, are in-
ferted. ‘'T'he olecranon makes it unneceflary
that the tendons of the extenfor mufcles fhould
palfs over the end of the os humeri; which
would have been of ill confequence in the great
fletions of this joint, or when any confiderable
external force is applied to this part (a).—'The
anterior procefs is not fo large, nor does it reach
{fo high as the one behind ; but is fharper at its
end, and therefore isnamed coronoid. —Between
thefe two procefles, a large femicircular or fig-
moid concavity is left ; the furface of which,

on

t Cubitus, wyxvs, mpornypov, focile majus, canna vel
arundo major, et inferior brackii.
I Awyxwy, gibber cubitis, additamentum necatom.

(2) Winflow, Expofition anatomique du corps humain,
traite des os fecs, § 979.
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"The ulna is articulated above with the lower
end of the os Aumeri, where thefe bones have
depreflions and protuberances correfponding to
each other, fo as to allow an eafy and fecure
extenfions of the fore-arm to almoft a ftreight
line with the arm, and fle&ion to a very acute
angle ; but, by the flanting pofition of the
puli}f, the lower part of the fore-armis turned
outwards in the extenfiom, and inwards 1n the
fletion (2) ; and a very fmall kind of rotation
is likewife allowed in all pofitions, efpecially
when the ligaments are moft relaxed by the
fore-arm being in a middle degree of flettion,

=—~——"T"he u/na 1s alfo articulated with the radsus

and corpus,inamanner to berelated afterwards,
RADIUS *, fo called from its imagined re-
femblance to a fpoke of a wheel, or to a wea-
ver’s beam, is the bone placed at the infide of
the fore-arm. Its upper end is formed into a
circular little head, which is hollowed for an
articulation with the tubercle at the fide of
the pully of the os Auwmeri; and the half of
the round circumference of the head next to
the #/na 1s fmooth, and covered with a carti-
lage, in order to be received into the femilu-
nated cavity of that bone.—Below the head,
the radius is much fmaller; therefore this part
is named its cervix, which is made round by
the alion of the fupinator radii'brevis.—At
the external root of this neck, a tuberous pro-
cefs rifes ; into the outer part of which the i-
ceps flexor cubiti is inferted. From this a
ridge runs downwards and inwards, where the
fupmdrar
(a) Winflow, Memmrts de I’acad des fciences, 1722,

* Kepyis, wapawnyiov, focile minus, canna, miner,
arundo minor.

=
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Sfupinator radii brevis is inferted ; and a little
below, and behind this ridge, there is a rough
{cabrous furface, where the pronator radii te-
res is fixed.

The body of the radius is not ftreight, but
convex on its internal and pofterior furfaces ;
where it is alfo made round by the equal pref-
fure of the circumjacent mufcles, particularly
of the extenfors of the thumb ; but the fur-
faces next to the u/na are flatted and rough, for
the origin of the mufcles of the hand; and
both terminate in a common tharp {pine, to
which the ftrong ligament extended betwixt
thetwobones of the fore-arm is fixed.—A little
below the beginning of the plain {urface, on its
fore-part, where the flexor muficle of the laft
joint of the thumb takes its origin, the paflage
of the medullary veflels is feen {lanting upwards.
—The radius becomes broader and flatter to-
wards the lower end, efpecially on its fore-part,
where its pronator quadratus mulcle 1s {ituated,

The lower end of the radius is larger than
the fuperior ; though not in fuch a difpropor-
tion as the upper end of the u/nais larger than
its lower end.—Its back-part has a flat ftrong
ridge in the middle, and fo/f on each fide.—
In a fmall groove, immediately on the outfide
of the ridge, the tendon of the extenfor ter-
tii internodii policis plays.~In a large one be-
yond this, the tendons of the indicator and of
the common extenfor mufcles of the fingers
pafs.—Contiguous to the #/nz, there is a {mall
depreflion made by the extenfor minimi digit;,
—On the infide of the ridge there is a broad

depreflion,
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When the palm is turned uppermoft, the ra-
dius 1s {aid to perform the fupinatisn ; when the
back of the hand is above, it is faid to be prone.
But then the quicknefs and large extent of thefe
two motions are aflifted by the u/na, which, as
was before obferved, can move with a kind of
fmall rotation on the floping fides of the pul-
ley. 'Thislateral motion, tho’ very inconfider-
able in the joint itfelf, is confpicuous atthe low-
er end of futh a long bone: and the ftrong liga-
ment conneéing this lower end to the carpus,
make the hand more readily to obey thefe mo-
tions.—When we defign a large circular turn
of our hand, we increafe it by the rotation of
the os bumeri, and fometimes employ the fpine
and inferior cxtremities to make thefe motions
of pronation or fupination of the hand large
enough, |

The HAND * comprehendsall from the joint
of the wrift to the points of the fingers. Its
back-part is convex, for greater firmnefs and
ftrength ; and it is concave before, for contain-
ing more f{urely and conveniently fuch bodies
as we take hold of.——One half of the hand
has an obfcure motion in comparifon of what
the other has, and ferves as a bafe to the move-
able half; which can be extended back ve-
ry little farther than to a ftreight line with the
fore-arm, but can be confiderably bended for-
wards,

As the bones that compofe the hand are of
different fhapes and ufes, while feveral of them
that are contiguous agree in fome general cha-
racters ; the hand is, on this account, commo?- ‘

y

* Axﬁxnp, fumma manus,
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fhorter head of the &icornis is inferted into the
back-part of this bafe.—~The two fides of this
bone are almoft equally flatted: only the ridge
on the fore-part of the body inclines outwards.
—The tubercles at the fore-part of the root
of the head are equal.—The motion of this
bone is very little more than the firft metacar-
pal one has ; and therefore thefe two firmly
refift bodies prefled againft them by the thumb,
or figures, or both.

" Os metacarpi digiti annularis is fhorter than
the fecond metacarpal bone.—Its bafe is fe-
micircular and convex, for its conjunétion
with the os unciforme.—QOn its internal fide are
two {mooth convexities, and a middle f5//a, a-
dapted to the fecond metacarpal bone.—~The
external fide has a triangular fmooth eoncave
furface to join it with the fourth one. 'The
anterior ridge of its body is fituated more to
the out than to the infide.~—The tubercles
near the head are equal —'The motion of this
third metacarpal bone is greater than the mo-
tion of the fecond.

Os metacarpi minimi digiti is the {malleft
and fharpeft.—Its bafe is irregularly convex,
and rifes flanting outwards.—Its internal fide
15 exallly adapted to the third metacarpal bone.
—The external has no fmooth furface, becaufe
it 1s not contiguous to any other bone ; but it
15 prominent where the extenfor carpi ulnaris s
inferted.—As this metacarpal bone is furnithed
with a proper moving muicle, has the plaineft

-articulation, 1s moft loofely conneéted and leaft
confined,it not only enjoys much larger motion
‘than any of the reft, but draws the third bone

with
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with it, when the palm of the hand is to be
made hollow by its advancement forwards, and
by the prominence of the thumb oppofite to
it.

The THUMB and four FINGERS are
each compofed of three long bones.

The Thumb * is fituated obliquely in refpe&t
of the fingers, neither oppofitedireétly to them,

nor in the fame plane with them.—All its

bones are much thicker and ftronger in propor-
tion to their length, than the bones of the
fingers are : Which was extremely necefla-
ry, fince the thumb counteracs all the fin-
ers.

The firft bone of the thumb has its bafe
adapted to the double pulley of the trapezium :
For, in viewing it from one {ide to the other,

1t appears convex in the middle; but when

confidered from behind forwards, it is concave
there.—T he edge at the fore-part of this bafe
is produced farther than any other part: and
round the back part of the bafe a rough f2/fa
may be feen, for the conne&ion of the liga-
ments of this joint—"The body and head of
this bone are of the fame fhape as the offa me-
tacarpi 3 only that the body is fhorter, and
the head flatter, with the tubercles at the fore-
part of its root larger. |

The articulation of the upper end of this
bone is uncommon: For though it has pro-
tuberances and depreflions adapted to the c'hu'r-
ble pulley of the trapezium ; yet it enjoys a
circular motion, as the joints do where a round
head of one bone plays in the orbicular focket

of

X Avriyep, OwovduMis, magnus digitus, promanue.

Bl



A Iﬁwﬁm Hﬂ‘irm#vﬂm. NN m"”""ﬁf
268 OF THE SI{ELET(}‘N

of another only it is fomewhat more confin-
ed and lefs expedtrmus, but {tronger and more
fecure, than fuch joints generally are,

This bone of children is in the fame {tate
with the metacarpal bones,

The fecond bone of the thumb has a Jarge
bafe formed into an oblong cavity, whofe
greateft length is from one fide to the other,
—Round it feveral tubercles may be remarked,
for the infertion of ligaments.—Its body is
convex, or a half round behind ; but flat be-
fore, for lodging the tendon of the long flexor
of the thumb, which is tied down by ligamen-
tous fheaths that are fixed on each fide to the
angle at the edge of this flat furface.—The
lower end of this fecond bone has two lateral
round protuberances,and a middle cavity ,whofe
greateft extent of fmooth furface is forwards,

The articulation and motion of the upper
end of this fecond bone 1s as fingular as that
of the former.—For its cavity being joined to
the round head of the firft bone, it would feem
at firft view to enjoy motion in all dire€tions
yet, becaufe of the ftrength of its lateral li-
gaments, oblong fizure of the joint itfelf, and
mobility of the firft joint, it only allows flec-
tion and extenfion; and thefe are generally
much confined.

The third bone of the thumb is the {malleft,
with a large bafe, whofe greateft extent is
from one fide to the other.—This bafe is form-
ed into two cavities and a middle protuberance,
to be adapted to .the pulley of the former

bone,——Its body is rounded behind; but
15
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- that runs obliquely upwards. A little above
which there is a rough foffa or two, where the
tendon of the gluteus maximus is fixed.
The lower end of the linea afpera divides into
two, which defcend towards each fide~—The
two wvafti mufcles have part of their origin
from thefe ridges; and the long tendon of
the triceps is fixed to the internal, by means
of part of the fafcia aponeurdtica of the thigh,
—Near the beginning of the internal ridge,
there is a difcontinuation of the ridge, where
the crural artery pafles through the aponeurofis,
—Between thefe two rough lines, the bone
is made flat by the large blood-veflels and
nerves which pafstupon it ; and near the end
of each of thefe ridges, a fmall {mooth protu-
berance may often be remarked, where the two
heads of the external gaffrocnemius mufcle take
their rife, and where {fefamoid bones are fome-
times found (4) ; and from the fore-part of the
internal tubercle, a ftrong ligament is extended
to the infide of the tibia.

The lower end of the os femoris is larger
than any other part of it, and is formed into
a great protuberance on each fide, called its
condyles 3 between which a confiderable cavity
is found, efpecially at the back-part, in which
the crural veflels and nerves lie immerfed in
fat. The internal condyle is longer than
the external, which muft happen from the
oblique pofition of this bone, to give lefs ob-
liquity to the leg. Fach of thefe procef--
fes feems to be divided in its plain fmooth
furface. The mark of divifion on the exter-

nal

{2) Vefal, lib, 1. cap. 28. & 30.
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nal is a notch, and on the internal a fmall pro.
tuberance, 'The fore-part of this dw:ﬁon on
which the rotula moves, is formed like a pul-—
Jey, the external fide of which is higheft.—
Behind, there are two oblong large heads,
whofe greateft extent is backwards, for the
motion of the #ibia; and from the rough
cavity between them, but near to the bafe of the
internal condyle, the ftreng ligament com-
monly called the crofs one, has its rife ~——A
little above which a rough protuberance gives
infertion to the tenden of the triceps.
The condyles, both on the outer and inner
fide of the knee are made flat by the mufcles
pafling along them.—On the back-part of the
internal, a {light depreflion is made by the
t'E[]an'ﬁ of the gracilis and fartorius 3 and on
the external fuch another is forined by the &i-
ceps flexor cruris 3 behind which a dee fofla
15 to be obferved, where the popliteus mufcle-has
its -origin.—From the tubercle immediately
before this cavity, a flrong round ligument
goes out to the upper part of the fibula.
Round this lower end of the thigh-bone, large
holes are found, into which the ligaments for
the fecurity of the joint are fixed, and blood-
veflels pafs to the internal fubﬁance of the
bone,

All the proceffes of the femur are cartila-
ginous 1n new born children, and afterwards
become {mall apophyfes, with large epiphy-
es. -

f The thigh-bone being articulated above with
the acetabulum of the offa innominata, which
affords its round head a {ecure and extenfive

play,
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dually thinner towards the concave or interior
edge. The middle of each of thefe car-
tilages is broad, and the ends of them turn
narrower and thinner, as they approach the
middle protuberance of the fibia. The
thick convex edge of ‘each cartilage is con-
nefted to the capfular and other ligaments of
the articulation, but fo near to their rife from
the #/bia, that the cartilages are not allowed
to change place far ; while the narrow ends
of the cartilages becoming almoft ligaments,
are fixed at the infertion of the flrong crofs
ligament into the #/b/a, and feem to have their
{fubftance united with 1t ; therefore a circular
hole is left between each cartilage and the li-
gament, in which the moft prominent convex
part of each condyle of thethigh-bone moves,
The circumference of thefe cavities is

rough and unequal for the firm conne&ion of

the ligaments of the joint.—Immediately be-
low the edge of its back part, two rough
flatted protuberances ftand out: Into the in-
ternal, the tendon of the (femimembranofus
mufcle 1s inferted ; and a part of the crofs li~
gament is fixed to the external.—On the out-
fide of this laft tubercle, a fmooth flightly hol-
lowed furface is formed by the aflion of the

popliteus mulcle. |
Below the fore-part of the upper end of
the tibia, a confiderable rough protuberance ¥
rifes, to which the ftrong tendinous ligament
of the rotula is fixed—On the internal {ide of
this, there is a broad fcabrous flightly hol-
N lowed

* Avrixyipsior, anterior tubar.
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lowed furface, to which the internal long Ii-

gament of the joint, the aponeurofis of the
waftus internus, and the tendons of the feminer-

wofus, gracilis, and fartorius, are fixed —The
loweft part of this furface is therefore the
place where the ¢ibia ought to be fawed thro™
m an amputation, fo as not to have too long
and troublefome a ftump, and, at the fame
time, to preferve its motions, by faving the

pproper raufcles—Below the external edge of

the upper end of the tibia, there is a circular
flat furface, covered in a recent fubje& with
cartilage, for the articulation of the fibula;
between which and the antertor knob,
there is a rough hollow from which the fibialis
anticus, and extenfor digitorum longus, take
their origin~—-From the fmooth flat furface,

2 ridge runs obliquely downwards and in-

wards, to give rife to part of the foleus, tibi-
alis poflicus, and flexor digitorum longus, and
infertion to the aponeursfis of the femimembra-
nofus which covers the popliteus, and to fome
of the external fibres of this laft named mu{--
<le.—At the infide of this ridge an oblique
plain furface is left, where the greateft part
of the mufculus popliteus 1s inferted —~The
remaining body of the #/biz is triangular———
The anterior angle is very fhort, and1s com-
monly called the fpine or fbint. ‘This ridge
1s not {treight; but turns firft inwards, then
outwards, and laftly inwards again———The

plain internal fide is fmooth and equal, b:mg
h*tle fubjected to the a&tionsof mufcles ; but
: the

+ AxasSe, fpina, crea. linea prima tibie. aagulus
sowtus,
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the external fide is hollowed above by the
tibialis anticus, and below by the extenfor
digitorum Jongus and extenfor pollicis longus,
The two angles behind thefe fides are
rounded by the a&ion of the mufcles ;—the
pofterior fide comprehended between them is
not {o broad as thofe already mentioned, but s
more oblique and flatted by the action of the
tibialis pofticus and flexor digitorum longus.—
Some way above the middle of the bone, the
internal angle terminates, and the bone is
made round by the preflure of the mufculus
Joleus —Near to this, the paffage of the me-
dullary veflels is feen flanting obliquely down-
-wards.

The lower end of the tibia 1s made hollow,
but fo as .a fmall protuberance rifes in the
middle.——The internal fide of this cavity,
which is fmooth, and, in a recent fubjedt,
is covered with cartilage, is produced into a
confiderable procefs, commonly named mal-
leolus internus * ; the point of which is divid-
ed by a notch, and from it ligaments are fent
out to the foot.—We ought to obferve here,
that this internal malleolus is {ituated more
forwards than the internal condyle of the up-
per end of this bone ; which is neceflary to
be remembered in reducing a frafture of the
leg (@) ——The external fide of this end of
the #ibia has a rough irregular femilunar ca-

N o vity

¥ EQupoy, arecor, talus, clavicula, clavilla, interior,
clavilla domeftica.

. (a) Winflow, Expofition anatomigue, des os fece.fect.
. N .65. i : ’
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vity formed in it, for receiving the lower
end of the fibula—The pofterior {ide has two
Jateral grooves, and a {mall middle protube-
rance. In the internal depreflion, the tendons
of the mufculus tibialis pofticus and flexor di-

gitorum longus are lodged; and in the external,

the tendon of the flexor longus pollicis plays.
—From the middle protuberance, ligamen-
tous fheaths go out, for tying down thefe ten-
dons, |

The articulations and motions of the frbsa
fhall be explained, after all the three bones of
the leg are defcribed, 1o

Both the ends of the #:b/a are cartilages
at birth, and become afterwards epiphy-

Jes.

FIBULA* 1s the fmall long bone, placed
on the outfide of the leg, oppofite to the ex-
ternal angle of the #ibia ; the fhape of it is ir-
regularly triangular.

The head of the fibula has a fuperficial cir-
cular cavity formed on its infide, which, in a
recent fubje, is covered with a cartilage,
but {o clofely conneé&ted to the tibia by liga-
ments, as to allow only a fmall motion back-
wards and forwards.—This head is protuberant
and rough onits outfide, where'a ftrong round
ligament and the mufculus biceps are inferted ;
and, below the back part of its internal fide,
a tubercle may be remarked, that gives rife to
the ftrong tendinous part of the foleus muf-

cle.
The

r = = -
® TIxpaxsnuior perone, focile minus, arundo miner,
~anna minor cruris, {ura, radius.
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- The body of this bone is a little crooked
inwards and backwards, which figure is ow- |
ing to the aétions of the mulcles; but is ftill
further increafed by nurfes, who often hold
children carelefsly by the legs.—The fharpeft
angle of the fibulu 1s forwards, on each fide
" of which the bone is canﬁdcrabl) but unequal- |
“ly depreffed by the bellies of the feveral i
mmcle& that nfe from, or a& upon it ; L
and, in old people, theie mufcles make difs
tin€t finuofities for themfelves.—The exter-
nal furface of the fbula 1s deprefled obliquely
from above downwards and backwards, by
the two perinei, Its inter: ¢! furface 15 un~
equally divided into two narrow longitudinal
planes, by an oblique ridge extended from the
upper part of the anterior angle, to join with
the lower end of the internal angle. To
this ridge the ligament ftretched between the
two bones of the leg is conneé&ted.—The an-
tecior of the two planes is very narrow
above, where the extenflor longus digitorum
and extenfor longus pollicis arife from it
but 1s broader below, where it has the pnnt
of the nonus Vefalii—-"The pofterior planec is
broad and hollow, giving origin to the larger
thare of the nbmhs pofticus. The in-
ternal angle of this bone has a tendinous
membrane fixed to it, from which fibres of
the flexor digitorum longus take their rife.
The poftertor furface of the fibula is the
plaineft and fmootheft, but is made flat above
by the foleus, and is hollowed below by the
fexor pollicis langus, In the middle of
i " this
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this furface the canal for the medullary veflels
may be feen {lanting downwards.

I have taken particular notice of the entry
and direCtion of the medullary veffels of the
large bones of the extremities (a); becaufe,
in feveral chirurgical cafes, a furgeon, who -
1s ignorant of this, may do mifchief to his
patient, 'Thus, for example, if thefe veffels
are opened very near to their entry into the
bone, or while they are in the oblique paflage
though it, an obftinate heemorrhagy may en-
fue : For the arteries being conneted to the
bony paffage, ftyptics, and other like cor-
rugators, are \inly applied: comprefling in-
{truments can do no fervice, and ligatures can-
not be employed.—'There feems to be a par-
ticular defign in the contrivance of thefe ca-
nals ; thofe inthe os bumeri, tibia, and fibula,
running obliquely downwards from their exter-
nal entry ; whereas in the raedius, wulna, and
os femorisc, they flant upwards, whereby the
arteries and nerves which are fentinto thefe
three laft bones, muit f{uffer a confiderable
refleCtion before they come at the canmcelli,
"The reafon of this diverfity may perhaps be,
that the arteries which are fo fmall within
the bones as to have no ftrong contradlile pro-
pelling force in their coats, and where they are
not aflifted by the ation of any moving neigh-
bouring organ, fhould have, at leaft in their
paflage thro’ the bone, a favourable defcent -
for their liqnids: Which, it is evident, they
have in the defcending oblique paflages formed
for them in the firft clafs of bones, to wit, the
0s

(a) Havers, Ofteolog. nov, dift. 1. p. §9.
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as bumeri, tibia, and fibula, which are gene-

rally depending; and they alfo moft frequent-

ly acquire the like advantage in the radius, ulna,
and os femoris, becaufe the hand, in the moft

natural pofture, is higher than the elbow;
and when we fit or lie, the lower end of the
thigh bone comes to be at leaft as high raifed

as the upper. In ftanding and walking, or

when the arms are moved, the blood muft

indeed afcend as it pafles through the bones of
the fore-arm and thigh; but the preflure of
the mufcles, then in a&ion, on the veflels,
before they enter the bones, is {ufficient ta

compenfate the difadvantage of their courfe.

'This reafoning {eems to be ftill enforced, by"
obferving, that this paflage 1s always nearcs

the upper than the lower ends of thefe

~ bones,

'The lower end of the fibu/a is extended in-
to a fpongy oblong head, on the infide of
which is a convex, irregular, and frequently
a {cabrous furface, that is received by the
external hollow of the #bia, and fo firmly
joined to it by a very thin intermediate car-
tilage and ftrong ligaments, that it fcarce can
move,—Below this, the fibula is {tretched out
intoa coronoid procefs, that is fmooth, covered
with cartilage on its internal fide, and is there
contiguous to the outfide of the firlt bone of
the foot, the aftragalus, to fecure the articula-
tion. ‘This procefs, named malleolus externus,
being fituated farther back than the internal
malleolus, and in an oblique dire&ion, obliges
us naturally to turn the fore-part of the foot

N4 outwards.

.

1
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outwards (a). At the lower internal part of
this procefs, a fpongy cavity for mucilagi-
nous glands may be remarked ; from its point
ligaments are extended to the affragalus, os
caleis, and o5 naviculare, bones of the foot ;
and from its infide thort {trong ones go out to
the aftragalus. On the back part of it a fi-
nuofity is made by the tendons of the perone:
mufcles. When the ligament extended over
thefe tendons from the one fide of the depref-
fion to the other is broke, ftretched too much,
or made weak by a fprain, the tendons fre-
quently flart forwards to the outfide of the
bula,

4 The conjun&ion of the upper end of the
Sfibula with the tibia is by plain furfaces tip-
ped with cartilage, and at its lower end the
cartilage feems to glue the two bones together,
not, however, fo firmly in young people, but
‘that the motion at the other end of fuch a
long radius is very obfervable.~In old fubjeéts
I often fee the two bones of the leg grown
together at their lower ends.

The principal ufe of this bone is to afford
origin and infertion to mufcles 3 the direction
of which may be a little altered on proper
occafions, by its upper part fhuffling back-
wards and forwards,—It likewife helps to make
the articulation of the foot more fecure and
firm.—The ends of the #ibia and fibula being
larger than their middle, a f{pace is here left,
‘which is filled up with fuch another ligament
as 1 defcribed extended between the ‘bones of

the

(¢) Winflow, Memeires de I'acad. des fciences, 1j22.
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the fore-arm ; and which 15 alfo difcontinued
at its upper part, where the fibialis anticus
immediately adheres to the foleus and tibialis
pofticus 5  but every where elfe it gives origin
to mufcular fibres (a).

But the endsof this bone are cartilaginous
in a ripe child, and affume the form of appen-
dices before they are united to its body.

ROTULA + is the fmall flat bone fituated
at the fore-part of the joint of the knee.
Its fhape refembles the common figure of the
heart with its point downwards.—'The ante-
rior convex furface of the rofula is pierced by
a great number of holes, into which fibres of
the ftrong ligament that is {pread over it en-
ter.——Behind, its furface is fmooth, cover-
ed with cartilage, and divided by a middle
convex ridge into two cavities, of which the ex-
ternal is largeft ; and both are exaétly adapted
to the pulley of the os femoris, on which rhev

~ are placed in the moft ordinary unftraining poi-
tures of the leg'; but when the leg is much
bended, the *'ﬁ!ufa defcends far down on the
condyles ; and when the leg is fully extended,
the rotulz rifes higher, in its upper part, than
the pulley of the thigh-bone. The plain
fmooth furface is furr’uunded by a rough pro-
minent edge, to which the capfular ligament
adheres, Below, the point of the bone is
fcabrous, where the firong tendinous ligament
from _the tubercle of the tibia is fixed—The
N g upper
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{a) Wenbrecht, S‘}rndermnla}g p. 156.
L * Emfw}.n;, pvhaexpis, a:u?xag, ETIPONELTIS, e -

F#EE'FEP patelia, mola, genu, feutiforme os, cartilaginofum,
difciforme, oculus genu. { 2 il
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upper horizontal part of thisbone is flatted and
unequal, where the tendons of the extenfors
of the leg are inferted.

The fubftance of the rotula is cellular, with
very thin external firm plates: But then thefe
cells are fo fmall, and fuch a quantity of bone
1s employed in their formation, that fcarce any
bone of its bulk is fo ftrong. Befides, it is
covered all over with a thick ligament, (as it
was obferved, thatthigfort of bones generally
is) to connet its fubftance, andis moveableto
one fide or other; therefore 15 fufficiently
ftrong to refift the ordinary ationsof the large
mufcles that are inferted into it, or any com-
mon external force applied to it ; while a fixed
procefs, fuch as the olecranon, would not have
been fufficient to bear the whole weight of our
bodies, which frequently falls on it, and would
have hindered the rotatory motion of the leg.
Notwithftanding thefe precautions to preferve
this bone from fuch injuries, yetI have{eena
tranfverfe fratture in it, when, by the report
of the patient, and of the people about him,
and by the want of {welling, difeolouring, or
other mark of bruife or contufion, it was plain
the bone was broken by the violent f{training
effort of the mufcles (¢). Though my pa-
tient recovered the ufe of the joint of the knee,
yet I think it reafonable to believe, that this
fort of fralure is commonly attended with
difficulty of motion, after the broken parts of
the rotula are reunited ; becaufe the callous
matter probably extends utfelf into the cavity
of the joint, where it either grows to fome of

the
{4) Sce Roylch. Obferv. anat, chirurg. obf, 3.
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cavities of the #ib/a 3 which is doneby the mo«
tion of the external cavity backwards and for-
wards, the internal ferving as a fort of axis (a).
Seeing then one part of the ¢rofs ligament is
fituated perpendicularly, and the pofterior part
is ftretched obliquely from the internal condyle
of the thigh outwards, that pofterior purt of
the crofs ligament prevents the leg’s being
turned at all inwards ; but it could not hinder
1t from turning outwards almoft round, was not
that motion confined by the lateral ligaments
of this joint, which can yield little. "T'his ro-
tation of the leg outwards is of good advantage
to us in crofling our legs, and turning our feet
outwards, on feveral neceffary occafions; tho®
it is altogether fit this motion fhould not be
very large, to prevent frequent luxations here,
W hile all thefe motions are performing,
the part of the fzbia that moves immediately
on the condyles 15 only fo much as is within
the cartilaginous rings, which, by the thick-
nefs on their outfides, make the cavities of
the tibia more horizontal, by raifing their ex-
ternal fide where the furface of the #dia {lants
downwards. By this means the motions of
this jointare more equal and fteady than other-
wife they would have been. The cartilages
being capable of changing a little their fitua-
tion, are fit for doing this good office in the
different motions and poftures of the member,
and likewife contribute to make the motions

larger and quicker,
On account of the very large {urface of the
bores forming the joint of the knee, and the
many

i {.":’. Winflow, Expofition anatomique du cerps humain,
traite des os fecs, § 976.
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many {trong ligaments conne&ting them, lux--
ations feldom happen here. But thefe very li-
gaments, the aponeurofis pafling over ‘this
joint, the quantity of fat and mucilaginous

glands neceflary for lubricating it, make it
more fubje&t to white-[wellings, drnpﬁes, and
fuch other diforders, than any ether joint of
the body.

The FOOT is divided, as well as the hand,
into ‘three parts, viz. tarfus, metatarf.s, ard
toes : In the defcription of which, the feveral
~ furfaces fhall be named, according to their na-
- tural fituation, @iz, the broad of the foot,
thall be called fuperior; the fole, inferior;
the fide on which the great toe is, internal ;
but where the little toe 1s, external.

The tar/us t+ confifts of {feven {pongy bones;
to wit, the affragalus, os calcis, naviculare,
euboides, cunéiforme externum, cuneiforme me-
dium, and cuneiforme internum.

'The affragalus 1s the uppermoft of thefe
bones.—The os calcis 1s below the affragalus,
and is confiderably prominent backwards be-
yond the other bones to form the heel. ——x
The o5 naviculare 1s in the middle of the in--
ternal fide of the farfus. The os euboides
is the moft external of the row of four bones
at its fore-part. The os cunciforme
externym 1is placed at the infide of the cubsid.
w——"The cuneciforme medium is between the
external and internal cuneiform bones, and the
internal cuneiform s put at the internal fide
of the foot,

That the defcription of thele bones may not

be

+ Raffetta.
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be immoderately fwelled with repetition, Ide-
fire, once for all, to obferve, That wherever
a ridge 1s mentioned ; without a particular ufe
afligned, a ligament is underftood to be fixed
to it; or where a fpongy rough cavity, de-
preflion, or fo/fa is remarked, without naming
its ufe, a ligament 1s inferted, and mucilagi-
nous glands are lodged: For fuch will occurin
the detail of each of thefe bones,

The upper part of the aftragalus t is form-
ed into a large fmooth head §, which is flightly
hollowed in the middle; and therefore re-
fembles a fuperficial pulley,by which it is fitted.
to the lower end of the #/6/7a—~The internal
fide of this head is flat and fmooth, to play on
the internal malleolus. ‘The external fide
has alfo fuch a furface, but larger, for its ar-

ticulation with the external malleo/us.—Round.

the bafe of this head there is a rough foffa;
and, immediately before the head, asal{o be-
fow its internal fmooth {urface, we find a con-
fiderable rough cavity,

The lower furface of the affragalusis divid-
ed by an irregular deep rough foffa; which
at its internal end 1s narrow, but gradually wi-
dens, as it ftretches, obliquely outwards and:
forwards.—'T'he fmooth furface, covered with:
cartilage, behind this foffa, is large, oblong,
extended in the fame oblique fituation with
the foffa, and concave,for its conjun&ion with
the o5 caleis. —The back part of the edge of
this cavity 1s produced into two fharp pointed

rough

+ "Acpics, talus, balitz os, malleolus, chaib, quatrio,
os teflare, clavicule, nuciferme.
I Ti'rpé:paq.
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rough procefles, between which is a depreflion
made by the tendon of the flexor pollicis longus,
‘The lower furface before the foffa is convex,
and compofed of three diftin& fmooth planes.
‘The long one behind, and the exterior or {hort-
eft, are articulated with the heel bone; while
the internal, which is the moft convex of the
three, refts and moves upon a cartlaginous li-
gament, that is continued from the calcaneum
to the o5 fraphoides. "Without which ligament,
the affragalus could not be fuftained, but would
. be preffed out of its place by the great weight it
- fupports, and the other bones of the ftar/us
would be feparated. Nor would a bone be
fit here, becaufe it muit have been thicker
than could conveniently be allowed; other-
wife it would break, and would not prove fuch
an eafy bending bafe, to leflen the thock which
is given to the body in leaping, running, &c,
The fore-part of this bone is formed into a
convex oblong fmooth head, called by fomeits
procefs, which is received by the or naviculare.
Round the root of , this head, efpecially on
the upper furface, a rough foffa may be re-

marked. =
The affragalus is articulated above to the
tibia and fibula, which together form one cavi-
ty. Though in this articulation, the bones
have prominenciesand cavitiesfofmall,as might
allow motions in ail diretions; yet the fle€tion
and extenfion are the moft confiderable, the
other motions being confined by the malleoli,
~ and by the ftrong ligaments which go out from
the points of thefe procefles to the affragaius
and os caleis,=~When the foot is bended,fo far
; 27 an

N 5 el
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as it is commonly when we ftand, no lateral or
rotatery motion is allowed in this joint 5 for
then the head of the affragalus is funk deep
between the malleoli, and the ligaments are
tenfe ; but when the foot is extended, the a/-
tragalus can move a little to either fide, and
with a fmall rotation. By this contrivance the
foot is firm, when the weight of the body is to
be fupported on it ; and when a foot is raifed,
we are at liberty to direét it more exaétly to the
place we intend next to flep upon. The af-
tragalus 1s joined below, to the os caleis 3 and
before, to the os maviculare, in the manner

‘to be explained, when thefe bones are de-

fcribed.

A confiderable fhare of this bone is offified
in a new born infant.

Caleaneum * is the largeft bone of the feven.
—Behind, it 1s formed into a large knob,
commonly ‘called the Aee/: The furface of
which is rough behind, where the tendo Ac/il-
Iis 1s inferted into it ; and above, it is hollow
and {pongy. Farther forwards, on the upper
{urface ot the calcaneum, there is an irregular
oblong {mooth cenvexity, adapted to the con-
cavity at the back partﬂf the afiragalus : And
beyond this 2 narrow foffa is feen,which divides
it from two fmall concave fmooth furfaces,that
are joined to the fore-part of the a/lrasalus —
Behind the pofterior of thefe fmooth furfaces,
which is the largeft, a fmall finuofity 1s made by
the tendon of the flexor digitorum longus ; at
the fore-part of which a {fmall rough  pro-

tuberance

* Qs calcis, miPm, calear pedis.
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tuberance appears, that gives rife to the mu/-
culus extenfor digitorum bravis.
The external fide of this bone is flat, with
a fuperficial f2ffa running horizontally, in
which the tendon of the mufculus peronzus
Jongus 1s lodged. The internal fide of the
-heel-bone is hollowed, for lodging the origin
of the maffa cornea Fac. Sylvii, and for the
fafe paflage of tendons, nerves, and arteries,
-Under the fide of the internal {mooth con-
cavity, a particular groove 15 made by the
tendon of the flexir pollicis longus 3 and from
the thin protuberance on this internal fide, the
cartilaginous ligament that fup}\ﬂrts the aftra-
galus, goes out to the os navicu on which
ligament, and on the edge of this bone to
which it is fixed, the groove 1s formed for the
tendon of theﬂvxar digitorum profundus.

The lower furface of this bone is prefied
flat at the back part, by the weight of our bo-
~ dies ; and immediately before this plane, there
are two tubercles, from the internal of which
the mufculus abaulior pollicis, flexor digitorum
jm’:hmu as alfo part of the apanfuraf.f planta-
ris, and of the ac‘)duﬁar minimi digiti, have
their origin ; and the other part of the ab-
duttor minimidigitiand aponeurcfis plantarisrvifes
from the external.—~Before thefe protuberances
this bone 1s concave, for lodging the flexor
mufcles ; and at its fore-part we may obferve
a rough depreffion, from which, and a tuber-
cle behind it,the ligament goes out that prevents
this bone to be feparated from the os cuboides.

The fore-part of the os caleis is formed into
an oblong pulley like fmooth furface, which 1s

circular
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circular at its upper external end, but is point-
ed below, This fmooth furface is fitted to
the os cuboides.

‘Though the furface by which the aflragalus
and os calcis are articulated, feem fit enough
for motion ; yet the very ftrong ligaments by
which thefe bones are connefted, prevent it,
and render this principal part of our bafe,
which refts on the ground, fo wit, the os calcis,
firm.

A large fhare of the heel bone 15 offified at
the ordinary time of birth, and the large
knob appears afterwards in form of an epi-
pb_}fF

Os naviculare *, is fomewhat eircular, mm——
It is formed into an oblong concavity behind
for receiving the anterior head of the affraga-
Jus. On the upper furface there is a
rough f7//a. Below, the os naviculare
is very unequal and roungh; but hollow for
the fafety ‘of the mufcles. On its infide
a large knob rifes out, from which the abduclor

pollicis takes in part its origin, the tendon of

the tibialis poflicus is inferted into it, and to
it two remarkable ligaments are fixed; the
firft 1s the ftrong one, formerly mention-
ed, which fupports the affragalus; the
fecond is ftretched from this bone obli-
quely crofs the foot, to the metatarfal bones
of the middle toe, and of the toe next
to the little one. On the outfide
of the er naviculare there 1s a femicircular
{mooth furface, where it is joined to the os
cuboides~—="The fore-part of this bone is all -

i covered

* TxaPoeidng, os cymbz, R
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* covered with cartilage, and is divided into three
{mooth planes, fitted to the three offa cunei-
Sformia,

‘The os naviculare and affragalus are joined

as 2 ball and focket, and the naviculare moves

in all direions in turning the toes inwards,

- or in raifing or depreffing either fide of the
foot, though the motions are greatly reftrain-
ed by the ligaments which conne& this to the
other bones of the farfus. A weaknefs
of thefe ligaments caufes fometimes an un-
natural turn of the fore-part of the foot in-
wards.

The os naviculare 1s wholely cartilaginnus'
in a new born infant,

O§ CUBOIDES * is a very irregular
cube. Behind, it is formed into an oblong
unequal cavity, adapted to the fore-part of
the os caleis~—On its internal fide, there is
a {mall femicircular fmooth cavity, to join
the os naviculare mImmedlateiy before which,
an oblong fmooth plane is made by the os cu-
neiforme externum. Below this the bone 1is
hollow and rough.—On the internal fide of
the lower furface, a round protuberance and
fofla are found, where the mufeulus abduétor
pollicis has its origin. On the external fide
of this fame furface, there is a round knob, co<
vered with cartilage jimmediately before which,
a fmooth foffa may be obferved, in which the
tendon of the peroneus primus runs cobliquely
crofs the foot ; and on the knob, the thin flat

cartilage

* XMoAvpopQor, cubiforme, quadratum, grmdmol’umﬁ
varium, teflarz, muliiforme,

e R i 70
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cartilage proper to this mufcle plays ; in place
of which fometimes a bone is found :=—More
externally than the knob, a rough hollow 1s
made, for the {trong ligaments ftretched be-
twixt this bone and the o5 calcis —Before, the.
{urface of the os cuboides is flat, fmooth, and
{lightly divided into two planes, for fuﬂamng
the o5 metatarf: of the little toe, and of the toe
next to it,

The form of the back part of the os cuboides,
and the ligaments conne&ing the joint there
with the os caless, both concur in aiiuwmg little
motion in this part

The offification of this bone is fcarcely be-
gun at the birth,

Os cuneiforme externum*, if we regard its
fituation or medium by its bulk, is much of the
fhape of a wedge, being broad and flat above,
with long fides running obliquely downwards,
and terminating in a fharp edge.—~"T"he upper
furface of this bone is an oblong fquare.
The one behind is nearly a triangle, but not
compleat at the inferior angle, and is joined to
the os naviculare —~The external fide is an ob-
long f{quare divided as it were by a diagonal ;
the upper half of it i1s {mooth, for its con-
junétion with the os cuboides : "The other isa
fcabrous hollow, and in its fuperior anterior
angle a {mall fmooth impreffion is made by the
os metatarfi of the toe next to the little one —
‘The internal fide of this bone is alfo quadran-
gular, with the fore-part of its edge made flat
and fmooth by the or metatarfi of the toe next

Lo

* Chalceideum externum,
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to the great one, and the back part is al{o flat
and fmooth where the os cunciforme medium is
contiguous to it.—The fore part of this bone
is an oblong triangle, for fuftaining the or me-
tatarfi of the middle toe.

Os cuneiforme medium, or minimum, is {till
more exaétly the thape of a wedge than the
former,—Its upper part is {quare ;—its internal
fide has a flat fmooth furface above and behind,
for its conjuné&tion with the following bone;
with a {mall rough foffz below ; and a confi-
derable fhare of it is rough and hollow —The
external fide is fmooth and a little hollowed,
where it is contiguous to the laft defcribed
bone.—Behind, this bone 1s triangular, where
it is articulated with the os naviculare ; and it
1s alfo triangular at its fore-part,where it is con-
tiguous to the o5 metatarfi of the toe next te
the great one.

Os cuneifirme maximum ot infernum, differs
from the two former inits {ituation, which is
more oblique than theirs.~Befides, its broad
thick part is placed below, and the fmall thin
point is above and outwards; while its under
broad furface is concave, for allowing a fafe
paffage to the flexors of the great toe.—The
furface of this os cunciforme behind,where it is
- joined to the o5 naviculare, is hollow, {fmooth,
and of a circular figure below, but pointed a-
bove.—Theexternal {ide confifts of two {mooth
and flat furfaces, whofe dire€ion is nearly at
right angles with each other, 'With the pofte-
- rior, that runs obliquely from below forwards
 and upwards, the os cuneiforme minimum is join-
ed; and with the anterior, whofe diretion is

longitudinal

Ty
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longitudinal, the os metatarfi of the toe next
to the great one is conne&ted.——The fore-
part of this bone is femilunar, but flat and
{imooth, for fuftaining the os metatarfs of the
great toe.——'The internal fide is fcabrous,
with two remarkable tubercles below, from
which the mufculus abducior pollicis rifes, and
the #ibialis anticus is inferted into its upper
art,

: The three cuneiform bones are all {o fecur-
ed by ligaments, that very little motion is al-
lowed in any of them, and they are cartilagi-
nousin a fetus of nine months,

Thefe feven bones of the tar/us, when join-
ed, areconvex above, and leave a concavity be-.
low, for lodging fafely the feveral mufcles, ten-.
dons, veffels, and nerves that lie in the fole of
the foot.--In the recent {ubje&t,their upper and!
lower furfaces are covered with{trong ligaments;
which adhere firmly to them, and all the bones:
are {o tightly conneéted by thefe and the other
ligaments, which are fixed to the rough ridges:
and foffe mentioned in the preceding defcrip--
tion of the particular bones, that, notwith-.
ftanding the many furfaces cmered with car--
tilage, fome of which are of the form of]
the very moveable articulations, no more mo-.
tion 1s here allowed, than only o prevent 'too)
great a fhock of the fabric of the body in walk--
ing, leaping, &c. by falling on toofolida bafe ;;
which, if it was one continued bone,would like--
wife be much more liable to be broken : and, in:
order to make our foot accommuodate itfelf to
the furfaces we tread on, by becoming more orr
lefs hollow, or by raifing or deprefling either:

: fide:
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fide of it, as might be judged by what was
faid of the particular bones.

Sprains here occafion, as in the wrift,
great pain and obftinate tumours, which too of-
ten caufe carlous bones.

METAT ARSUS *is compofed of five
bones, which, in their general charaters, a-
gree with the metacarpal bones; but may be
diftinguifhed fiom them by the following
marks: 1. They are longer, thicker, and
ftronger. 2. Their anterior round ends are
not fo broad, and are lefs in proportion to their
bafes. 3. Their bodies are tharper above
and flatter on the fides, with their inferior
ridge inclined more to the outfide. 4. The
tubercles at the lower parts of the round head
are larger, J

The firft or internal metatarfal bone is eafi-
ly diftinguifhed from the reft by its thicknefs,
~'The one next to it is the longeft, and with
its fharp edge almoft perpendicular.—~The
others are fhorter and more oblique, as their
{ituation is more external. Which general
remarks, with the defcription I am now to
give of each, may teach us to diftinguifh
them from each other.

Os metatarfi pollicis is by far the thickeft and
ftrongeft, as having much the greateft weight
to fuftain, Its bafe isoblong, irregularly con-
cave, and of a femilunar figure, to be adapt-
ed to the os cuneiforme maximum.—'T he inferior
edge of this bafe is a little prominent and

rough,

* Erudos, mwediov, planta, planum, veftigium, folium,
peftus, praecordium, pectulculum.
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rough, where the tendon of the peroneus pri-
mus mulcle 1s inferted. On its outfide an
oblique circular depreffion is made by the fe-
cond metatar{al bone.—Its round head has ge-
nerally on its fore-part a middle ridge, and
two oblong cavities, for the offa fefamoidea ;
and on the external fide a depreflion is made
by the foilowing bone.

Os metatarfi of the fecond toe, is the long-

‘eft of the five, with a triangular bafe fup-

ported by the os cuneiforme medium and the
external {ide produced into a procefs ; the end
of which is an oblique fmooth plane, joined
to the o5 cunciforme externum, Near the
internal edge of the bafe, this bone has two
{mall depreflions, made by the os cuneiforme
maximum, between which 1s a rough cavity.--
Farther forwards we may obferve a fmooth
prntuberance which is joined to the forego-

ing bone.—On the outfide of the bafe are two
oblong {fmooth furfaces, for its articulation
with the following bnna; the fuperior {mooth
{furface being extended longitudinally, and the
inferior, perpendicularly ; between which
there is a rough fa/fa

Os metatar/i of the middle toe, is the fecond
in length.—Its bafe, fupported by the os cu-
neiforme externum, is triangular, but flanting
outwards, where it ends in a fharp pointed lit-
tle procefs; and the angle below is not com-

pleated.

" 'The internal fide of this bafe is adapted to-
the preceding bone; and the external fide has
alfo two fmooth furfaces covered with car-

tilage, but of a different figure ; for the up-
| per
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per one is concave, and, being round behind,
turns fmaller as it advances forwards ; and the
lower furface is little, fmooth, convex, and
very near the edge of the bafe.

Os metatarfi of the fourth toe, is near as
long as the former, with a triangular {lanting
bafe joined to the os cuboides, and made round
at its external angle, having one hollow fmooth
{furface on the outfide, where it is preflfed up-
on by the following bone, and two on the in-
ternal fide, correfponding to the former bone ;
-behind which is a long narrow furface impref-
fed by the os cuneiforme externum.

Os metatarfi of the little toe, is the fhorteft,
fituated with its two flat fides above and below,
and with the ridges laterally. The bafe
of it, partof which refts onthe os cuboides, is
very large, tuberous, and produced into a long-
pointed procefs externally, where part of the
abducéior minimi digiti is fixed ; and into its up-
per part the peroneus [ecundus is inferted.
Its infide has a flat conoidal furface, where it
1s contiguous to the preceding bone.

When we ftand, the fore-ends of thefe me-
tatar{al bones, and the o5 caleis, are our only
{upporters; and therefore it is neceflary they
fhould be ftrong, and fhould have a confined
motion,

The bones of the 70 E § are much a-kin fo
thofe of the thumb and fingers: particular-
ly the two of  the great toe are precifely form-
~ ‘ed as the two laft of the thumb ; only their
~ pofitien, in refpeét of the other toes, is not
- oblique ; and they are proportionally much

~ ftronger, becaufe they arc fubje@ed toagreater
4 force 3
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force: for they fuftain the force with. which
our bodies are pufthed forwards by the foot
behind at every ftep we make ; and on them
principally the wmght of the body is fupport-
ed, when we are raifed on our tiptoes.

The three bones in each of the other four
‘toes, compared to thofe of the fingers, differ
from them in thefe particulars. They are
lefs, and fmaller in proportion to their lengths:
Their bafes are much larger than their
anterior ends: Their bodies are more narrow
above and below, and flatter on the fides,.—
The firft pkalanx is proportionally much long-
er than the bones of the fecond and third,
which are very fhort.

Of the four, the toe next to the great one,
has the largeft bones in all dimenfions, and
more externally the toes are lefs.—The lit-
tle toe, and frequently that next to it, have
the fecond and third bones intimately united
into one : which may be owing to their little
motion, and the great preflure they are fub-
je&ted to.

'The toes are of good ufe to us in walking ;
for, when the fole is raifed, they bring our
body, with its center of gravity, perpendicu-
lar to the advanced foot.

'The bones of the metatarfus and toes, are
in the fame condition in children as thofe of
the metacarpus and fingers.

‘The only bones now remaining to complete
the defeription of the fkeleton, are the fmall
ones, which are found at the joints of the fin-
gers and toes, and in fome other parts, called

OS-S'zf_
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OS8SA SESAMOIDEA, which are of very
different figures and fizes, though they are ge-
nerally faid to refemble the feed of the [fefa-
mum ——1hey {feem to me nothing elfe than
' the ligaments of the articulations or the firm
tendons of ftrong mufcles, or both, become
bony, by the compreflion which they {fuffer.
"Thus the fefamoid bones at the beginning of the
gaftrocnemiz mufcles, are evidently compofed
of the tendinous fibres only.~—Thefe, at the
firft joint of the great toe, are as plainly the
fame continued {ubftance with the ligaments
and the tendons of the adducior, flexor, brevis,
and abdudtor, That which is fometimes
double at the fecond joint of that toe, is part
of the capfular ligament ; and if we enume-
rate the other fefzmoid bones that are at any
‘time found, we may obferve all of them form-
ed in this manner,—~Their number, figure,
fituation, and magnitude, are fo uncertain,
that it were 1n vain to infift on the differences
of each; and therefore I fhall only in general
remark,

1. That where-ever the tendons and liga-
ments are firmeft, the a&ions of the mufcles
ftrongeft, and the compreffion greateft,; there
fuch bones are moft commonly found.

. 2. 'That, ceteris paribus, the older the fub-
jeét is in which they are fought, their number
- 1s greater, and their fize is larger,

3. The more labour any perfon is inured to,
‘he has, ceteris paribus, the moft numerous and

largeft offa fefamvidea. K
~ However, as the two at the firft joint of the
great toe are much larger than any other, are
O 2 early
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three: 1. A weak lax conftitution. 2. A fe-
dentary na&ive life, increafing that confti-
tution, 3. A proper frame for being mo-
thers.

The bones of women are fmaller in propor-
tion to their length than thofe of men ; be-
caufe the force of their mufcles is not fo
great, nor is fuch ftrong external force ap-
plied to them to prevent their {tretching out in
length.

The depreflions, ridges, feabrous furfaces,
and other inequalities made by the mufcles, are
not fo confpicuous in them: becanfe their
mufcles are neither fo thick nor ftrong, nor fo
much employed, to make {o ftrong prints on
their bones.

Their os frontis is more frequently divided

by a continuation of the fagiftal future, which
depends on the firft and fecond general caufes
afligned above, for the fpecialities in their
bones ; as will appear after refle€ting on the
account given formerly of the middle internal
{pine of this bone.
_ Their clavicles are lefs crooked ; becaufe
their arms have been lefs forcibly pulled for-
wards, which in our Eurspean women, efpe-
cially thofe of diftinftion, is more hindered
by their garb, _

Their flernum is more raifed by long carti-
lages below, that the #Aorax might be there
widened in fome proportion to what it is thort-
ened by the preflure upon the diaphragm,
when they are with child.

The defe&t of bone, or the hole in the
middle of the flernum, is ofteneft found in

' them,
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them, to allow the paflage of the mammary
veflels, fay fome ; but, in my opinion, this
1s owing to a lax conftitution, by which the
offification is not {o foon compleated as in men,
where the a&tion of the folids is vigorous, and
the circulation ot the fluids 1s brifk ; for a
much fmaller hole might have ferved this pur-
pofe; and the branches of the internal mam-
mary veflels which are fent to the external
partsof the thorax, do not pafs here, but be- .
tween the cartilages of the ribs, before thefe
are joined to the ffernum.

'The cartilago xiphoides, is oftener bifurcated
in women than men, for the reafon afligned
in the preceding paragraph, viz. a lefs forcible
power of offification.

'The fuperior cartilages of the ribs fooner of-
fify, to fupport the weight of the mamme.

'The middle cartilages are more flat and
broad by the weight of the breafts.

The inferior cartilages are longer, for en-

larging the cheft, :
- Weak women who have borne many child-
ren when young, often have the wertebre of
_their back bended forwards, and their fler-
num deprefled, or become round fhouldered and
flat breafted (¢) by the preffure and weight of
the impregnated wferus, and by the ftrong ac-
tion of the abdominal mufcles,

The os facrum is broader and turned much
more backwards, for enlarging the pelvis,

"The o5 occygis is-more moveable, and much
lefs bended forwards, to facilitate the birth,

O 4 The

(a) Chefelden, Anatomy, book 1. chap. 3.
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"The offa ilium are more hollow, and more
refleCted outwards, and confequently further re-
moved from each other, in order to widen the
lower part of their abdomen, and for the better
fupport of the impregnated uterus.

"The ridge on the upper part of the os pubis
is larger in fuch women as have borne children,
bemg extended by the ftrong a&tion of the mu/-
euli vecti abdominis,

The cartilage between the two offa pubis,
- efpeciall in women who have borne children,
is thicker than in men, by which the pe/vis
1s more capacious in females,

The conjoined furfaces of the a[a pubis,
and of the offa innominata and facrum are lefs,
the angle under the [ympbyfis of the offa pubis,
is much larger, and the arches formed below
and behind by the ofa ilium and ifchium are
wider, which, with the ftreighter os facrum,
and more difbhnt! a5z ifchii, leave a larger
paffage for the exclufion of the child in
biith.

The great tuberofity of ‘the offa ifchium, is
flatter in women than in men, becaufe it is
more preffed upon in the fedentary hfe: which
females enjoy.

- In confequence of the pe!wu of women be-
ing wider, the 'articulations of their thigh-
Woneo it be farther removed from each other :
and th:refore a larger {pace is left for the
procietion and birth of chﬂdren (@) 3 which
diftamce of the ‘thlghs, ‘may be one réafon

why’ women in runmng general thuflle more
from

(a) Albin. de offib. § 339.
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* I
Aw, lower, vid. Maxilla inferior,

] upper, vid. Maxilla fuperior.

flium offa, 198. Spine, dorfum, 199. External furface,
200. Interior furface, 201. Medullary veflels, fubitance ;
of 2 child, 202. ' :

Incifores dentes, 184. -5967 55 ;

Innominata offa, 198. Compoled of os ilium, ibid. Ifchium,
202. Pubis, 204. Their great foramen, 206. Aceta-

~ bulum, 207." Ininfants, 198, 209. Connection, ibid.
Phenomena, 210. Ufes, ibid.

ifchium os, 202. Procels, depreflions, tuber, 203.¥ Sub-
ftance, 204. Of infants, 2035.

Ambdoid future, 66. Its additamenta, ibid.
: Lattice work of bones, vid. Cancelli. :
Leg, compofed of tibia, '278. Fibula, 282, Rotpla, 287.
Its articulation and motions, 289. Hagtetnn®
Ligaments, 45. Their fibres, ibid. Veffels, nerves, dil-
eafes, 46. Ufes, phznomena, 47.
Lumbar vertebre, their particular ftru&ture, 186. Dif-
ferences, 1 87.
Lunare os, 256.

; M
Agnum os of the wrift, 259.
Malarum offa, their procefles, 125. Holes, fub-
ftance, connection, 126, _GF infants, 127. ‘
Marrow, what, 16, its chemical analyfis, its arteries,veins,
nerves, 17. Difeafes, 18. Tranfverfe. and longitudinal
canals for conveying it, 12,19. Ules, 19, Phenomena,
and difeafes, 18, 20. o :
Maxilla inferior, 142. The chin, fides, bafe, 143.. Phe-
nomena, angles, procefls, 144. Foramina, fubftance, 145.
Articulation, 146. Motions, 147. Of infants, ufes, 148
— fuperior, confifts of 13 bones, 119. Their connec-
tion, 110, .
Maxillaria offa, their proceffes, 32y. Cavities, 128. , Fo-
raming, 130. Sinufes, 31, Morbid phenomena, 131.
Subltance, conneétion, 133. Ufes; of children, 134,
Metacarpus, compofed of four bones, 263. Subftance at
the birth, articulation, 264, Figure, ules, digiti indicis,
ibid, Medii, 265. Annularis, minimi, 266.
Metatarfus, compoled of five bones, 301. Pollicie, ibid.
1, 2, 302, 3, 4. Digiti, 303.
Molares dentes, 153.

Mucilagioous
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Mucilaginous glands, g2. Liquor fecreted by them, c3.
Their cellular {ubftance, veflels, nerves, difeafes, 4.
Ufes, ¢3. Phznomena, ibid. '

N
NAﬁ offa, their fides, 122, Conne&ion, ufes; of an
infant, 123. .
aviculare os, of the tarfus, 296. Of children, 297.
Neck, vid. Cervical vertebrz. :

. o) =
OC:ipitis 0s, 96. Its external furface, 97. Procefles,
. ibid. Internal furface, 100. Holes, 101. Subftance,
102. Conne&ion, 103. Ules, ininfarts, ibid.
Offification of bones, 28, accounted for from particular dif-
pofition of veffels, and from preflure, 30. Phznomena,
2.8, 33. Its hiftory, 3s. '
Ofteogenea, its hiftory, 35. Of what ufe, ‘36, 37.

P
Alati os, 134, Its(quare palate plate, ibid. Pterygoid
Procefs, nafal lamella, 135. Orbitar procels, 136.
Subftance, connetion, ules,137, of children; difeafes, 138.
Parietal bones, their external {urface, 84. Internal furface,
86. Subftance, ibid. Connettion, ufes; of children,
87. Praétical obfervations concerning bregma, 88,
Patella, vid. Rotola. _
Pelvis, 198, 211. Confifts of os facrum, 189. Coceygis,
194. Offa innominata, 198. :
Perichondrium, its veflels, 49-
Periofteum externum, 5. [Its fibres, ibid. Arteries, veins,
nerves, 3. Ules, 4. Difeafes, g .
internum, its ftrufture, 15. Ufes, 16.
Phalanges of the fingers, 269.
to€s, 303.
Pififorme os of the wrilt, 25%.
Plates of bones, their fibres, 6.
Pollicis manus offa, vid. Thumb.
pedis offa, vid. Taes. - :
Pores tranfverfe and longitudinal of bones, 8, 12. Their
ules, 19.
Procefles of bones, vid. Apophyfes.
Pubis 0s, 205. Subftance ; of children, 206.

Radius,
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-
A-:lms its uppe; eqd ;59 Bﬂdhasi-- M‘Wﬂ Fllﬂ
ll:ud‘ of children, qmculm., 2831
Ribs, 212. ‘Their middle, pofterior end, ibid. Anterior
end, fubftance, cartilages, 214. Articulation and motion
1:5. Ditfer from each other, 216, Diftingyifhed into
true and falfe, 217, Diftinguifhing marks of jft. 2d,
3d, 4th, gth, 6th, 7th, 1ith, I‘J.I:E 219, Of mfﬁms,
224 . Motmn, zu 227,
Rotula defcribed, 287, Its fubftance, 288. Artu:lﬂatmn«
of children, zig.
Round hgnes, their ﬁm&ure, 21. Strength how increafed,
25 Bt Ear s g Bl
| % -

S

SAcrum 08, its body, p%g P,r-:aceﬁ'es, obhqq,e, l;rp,ni'vm-ﬁ:,

190 Spma], 191. Foramina, 19%2. Suh a.:;lcc, ar=

ticulatiop, xgg Ules;, of children, 194 ., 479

Sagittal future

Scaphoid bone of l‘.hﬁ wrift, 256.

Scapula 234. Its bafe, mEEnur cofta, 234. fuperior cofta,
dorfum, anterior furface, i Procefles, {pine, atrnmlm,
- coracoid’ procefs, 237, ‘Third procefs medul]arjr veflels,
-238, Subftance, :.rtmu‘.lat.mn, 239- {Ifes, of children,

¥

2.40.
Schyndeleﬁs, 40.
Scull, cranium.

Se[’ammd bunes, huw formed, 305. Whe:'c to bc-foun,dp
“ibid. ’ :

Share-bone, vid. Gﬂ'a pubis, : s

Shoulder confi [’caof;lwtc!e, 230, and {'capulu, 134

Shoulder-blade, vid. Scapula, :

Sinus frontales, 80, Sphenoidal, 116. Maxillary, 131,

Skeleton, natural, artificial, 59. Situation of the bones,
6o. Divided into head, 61- Trunk, 163. Extremities
fuperior, 230. Inferior, 272.

of a female, its differences from that of the male, 307.

Sphenoid bone, 108, its external furface, proceffes, 109.
Cavities, 1r1. Internal 'l'urf:r.e], ibid, Holes proper,
113. Common, 115. Squi'E*, 116, Subftance, con-
netion, ' 11y. Ufles; of children, 118,

Sphenoidal [uture, 71. :

Spine; its thape, 163. Confifts of trmg: vertebre, ibid, and
falfe, 189. - : :

Spongiofa inferiora offa, 138, Their fubftance, conneétion,
ules; of children, 139.

Spongiofa
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5 T'o the Seventh Epition.

EING informed that the following

Eflays have been ufeful to the
ftudents i anatomy, I cave caufed them
to be reprinted with fuch amendments
as I thought neceffary.

That offence might not be given, I
have treated all the opinions concerning
the difputed phyficlogy of the nerves
with that deference which the uncer-
tainty of the {fubjet required ; and have
not only concealed the names of the
writers whofe fentiments were different
from mine, but have fhunned quota-
tions from thofe whom I approve, left
the knowledge of the latter thould be
a key to difcover the former by,

Defcriptions of the very minute ra-
mifications of the nerves are obfcure to
the young gentlemen for whofe ufe I
write; and therefore I have taken no-
tice only of the larger branches in the
defcription of the particular nerves.

The firft occafion of my publithing
my great Mafter Boerhaave’s doltrine
concerning the Syftole and Diaftole of
the heart, was to prevent the imputa-
tion I might have lain under of affu-

* mingg
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ming it to myfelf, when my worthy
Mafter and good friend Mr. Chefelden
inferted it into his anatomy, as com-
municated by me, without mentioning
Boerhaave’s name. Having now taken
away all grounds of fuch imputation,
and the do&trine, though fimple and
beautiful, not appearing fufficient to
account for the phenomena of the mo-
tions of the heart, I have omitted it in
this edition.

The defcription of the receptaculum
chyli and thoracic dué& is more accu-
rate, than in the common fyftems of
anatomy ; and on that account 1s here
republifhed. |

The corrections and additions made
in this edition of the anatomy of the
bones, and of thefe Eflays, fhow, that
I pretend not to Perfection ; but I would
however wifh, that no more faults
were imputed to me than what are real-
ly my own.

T HE
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bellum, and [pinal marrow ; whereas we can
only fee longitudinal veflels, without numerous
ramifications or reticular plexufes, in the white
medullary fubftance of thefe parts.

3. 'The continuity of the corfex with the
medulla of the encephalon and [pinal marrow
is obfervable with the naked eye, and is more
diftin&ly feen with the affiftance of a micro-
fcope. -
4. In diffe&ing the brain and cerebellum, we
{ee the fmall beginnings of the medulla pro-
ceeding from the corfex, and can trace its gra-
dual increafe by the additionof more{uch white
{ubftance coming from the cortex.

5. Both thefe fubftances (§ 4)are very fuc-
culent ; for being expofed to the air to dry,
they lofe more of their weight than moft o-
ther parts of the body do.

6. In feveral places we can obferve the me-
dulla to be compofed of fibres laid at each o-
thers fides. -~ '

7. 'The medullary fubftance is employ-
ed 1n forming the white fibrous cords ; which
have now the name of nerves appropriated
to them. Within the {cull we fee the nerves
to be the medullary fubftance continued 5 and
the [pinal marrow is all employed in forming
nerves, ,

8. The common opinion concerning the
rife of the nerves, founded on a fuperficial
infpeé&tion of thofe parts, is, that the nerves
are propagated from that fide of the encepha-
Ion, at which they go out of the fcull. But it
having been remarked, after a more ftriét in-
quiry, and preparing the parts by maeeration
- : in
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trunk from which they come, and making ge-
nerally an acute angle where they feparate.

17. In feveral places, different nerves unite
into one cord, which is commonly larger than
any of the nerves which form it,

18. Several nerves, particularly thofe which
are diftributed to the bowels, after fuch union,
(§ 17), fuddenly form a hard knot confidera-
bly larger than all the nerves of which itis
made. ‘Thefe knots were called corpora oliva-
ria, and are now generally named ganglions.

19. The ganglions have thicker coats, more
numerous and larger blood-veffels than the
nerves ; fo that they appear more red and
mufcular. On diffeétion the ganglions, fibres
are feen running longitudinally in their axes,
and other fibres are derived from their fides
in an oblique diretion to the longitudinal
cnes,

20. Commonly numerous fmallnerves, which
conjunétly are not equal to the fize of the
ganglion, arefent out from it, but with a ftruc-
ture no way different from that of other nerves.

21. 'The nerves fent to the organs of the
fenfes, lofe there their firm coats, and terminate
in a pulpy fubftance. 'The optic nerves are ex-
panded into the foft tender webs, the refine.
The auditory nerwe has fcarce the confiftence
of mucus in the wveflibuluin, cochlea, and femi-
ctrcular canals of each ear. 'The papille of
the nofe, tongue and fkin, are very foft. _

22. "The nerves of mufcles can likewife be
traced till they feem to lofe their coats by be-
coming very foft ; fromwhich, andwhatweob-

- ferved of the {enfatory nerves (§ 21.), there is

reafon
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orders in particular nerves, but may be a caufe
of the fympathy fo frequently obferved among
the nerves; which is fo neceflary to be atten-
tively regarded in a2 great many difeafes, in
order to difcover their true ftate and nature,
that, without this knowledge, very dangerous
miftakes in the pradtice of phyfic and furgery
may be committed.

26. Many experiments and obfervations
concur in proving, that when nerves are com-
preffed, cut, or any other way deftroyed, the
parts ferved b}r fuch nerves, farther from the
head or fpine than where the injuring caufe
has been appllE’d have their f{enfations, mo-
tions, and nourifhment weakened or loft,
while no fuch effeéts are feen in the parts
nearer to the origin of thofe nerves; and in
fuch experiments where the caufe impeding
the nerves to exert themfelves could be re-
rnoved, and the ftructure of the nerves not in-

jured ; as for example, when a ligature made

upon a nerve and ftopping 1its influence has
been taken away, the motion and fenfation of
the parts foon were reftored. From which it
would appear, that the perves are principal in-
firuments in our fenfations, motions, and
nourithment ; and that this influence of the
nerves is not inherent in them, without the
communication between thefe cords and their
origin 1s preferved.

"This conclufion is juft, notwithftanding that
‘ometimes, upon cutting a nerve, the effeéts
above-mentioned have been felt for a fhort
ame ; but afterwards the perfon was fenfible

of






534 OF THE NERVES IN GENERAL.

pends on the influence which they derive from
the medulla encephiali and [pinalis,

28. Though the [pinal marrow has its own
veflels and cineritious {ubftance which aflifts to
form its medulla ; yet a very large fhare of the
medullary {fubftance within the fpine is derived
from the encephalon, whofe medulla oblongata
defcends from the head, and the influence of
the fpinal marrow on its nerves dependsin a
great meafure on this medulla oblongata of the
head. Hence an injury done to any part of
the fpinal marrow, immediately affects all the
parts whofe nerves have their origin below
where the injuring caufe is applied. A luxa-
tion of a vertebra in the loins makes the lower
extremities foon paralytic 3 a tranfverfe feéti-
on of the medulla at the firft wvertebra of the
neck, foon putsan end to life, -

29. If fuch caufes produce conftantly fuch
effe&s (§ 26. 27. 28.) in us and other crea-
tures living in nearly the fame circumftances
2s we do, the conclufions already made muit
be good, notwithftanding examples of children
and other creatures being born without brasns
or [pinal marrow ; or notwithftanding that the
brairs of adult creatures can be much changed
in their texture by difeafes: and that tor-
tsifes, and fome other animals continue to
move a copfiderable time after their heads
are cut off. 'We may be ignorant of the par-
ticular circumf{tances requifite or neceflary to
the being or well-being of this or that par-
ticular creature, and we may be unable to ac-
count for a great many phenomena; but we
mudt believe our eyes in the examination of

fals ;
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The objeéls of the fenfes plainly (fay they)
make impu!fes on the nerves of the proper
organs, which muft fthake the nervous fibrils :
and this vibration muft be propagated along
the whole cord to its other extremity or ori-
gin, as happens in other tenfe ftrings; and
thefe vibrations being differently mﬂdiﬁed, ac-
cording to the difference of the obje&, and
its different application, produce the different
1deas we have of objelts.

32. To this account of fenfation, it is ob-
je&ted, firfl, ‘That nerves are unfit for vibra-
tions, becaufe their extremities, where objeéts
are applled to them, are quite “foft and pappy
(§21.), and thiérefore not fufceptible of the vi-
brations fuppofed ; and if there could be any lit-
tle tremor made here by the impulfe of ob-
jetls, itcouldnot be continued along the nervous
cord, becaufe the cellular fubftance by which
each particular fibre 1s connected to the neigh-
bouring ones (§ 11.) and the fatty fubﬂ:ance in
which the nervous cord is immerfed (§ 15.),
would foon ftifle any fuch vibratory nmtmn

A fecond objeétion to thisdoétrineis, that fup-
pofing the nerves capable of vibrations by the
impreflions of objeéls, thefe vibrations would
not anfwer the defign. For if what we know
of other vibrating ftrings, to wit, that their
tone remains the fame, unlefs their texture,
length, or tenfion is altered, and that different
fubﬁances {triking them do no more than
make the found higher or lower ; if thefe pro-
perties are to be apphed to nerves, then it will
follow, that the fame nerve would conftantly
convey the fame idea, with no other variety

than
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when they were put into contraétion or vibra-
tion, by irritation of any part of them, The
former however does not i;m.pl:m:n_

34. As a further objeétion againft either mo-
tion or fenfation being owing to the elafticity
of the nerves, it is faid, that if this do&rine
was true, the fenfations would be more acute,
andthe contraétions of mufcles would be great-
er and ftronger, when the partsbecome firmer
and more rigid by age; for then their elafti-
city is increafed: Whereas, on the contrary, it
arpears(ﬁ 23.), that then the fenfations are
blunted, and mufcular contra&ion becomes
lefs and weaker. |

35. If the nerves were granted to be elaftic,
and to communicate a {pringy force to all the
parts they are diftributed to, they might ap-
pear neceflary in this view to affift the applica-
tion of the nutritious particles of the fluids to
the fides of the veflels which thefe particles
were to repair ; and fo far might well enough
account for the thare which nerves are thought
to have in nutrition : But if we cannot make
ufe of elafticity in the other two funétions,
{fenfation and motion, we muft alfo endeavour
to find out {fome other way for the nerves to
a& in nutrition ; which will be done after-
* wards.

36. Having thus ftated the reafons for and
againit the nerves aling as folid ftrings, let
us likewife relate the arguments for nerves
being pipes, and the objeétions to this doc-
trine.

A great argument of thofe who think the
nerves to be tubes conveying liquors, is the

{trong
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firong analogy of the brain and nerves to o-
ther glands ot the body and their excretories,
where a manifeft {ecretion of liquor is made in
the glands, to be conveyed by the excretories
to the proper places in which it ought to be
depofited : They think that the vafcular tex-
ture of the cortex of the encephalon and [pinal
marrow (§ 2.), the continuation of the cortex
in forming the medullary fubftance (§ 3. 4.),
the fibrous texture (§ 6.), and {ucculent ftate
of this medulla (§ 5.), and its being wholly
employed to form the nerves (§ 7.), where
the fibrous texture is evident (§ 9.) ; all thefe
things, fay they, confpire to thew fuch a ftrong
analogy between thefe parts and the other
glands of the body, as carries a conviélion
that there is a liquor fecreted in the encepha-
Ion and [pinal marrew, to be fent out by the
nerves to the different parts of the body.,

37. The following objetions are raifed to
this argument in favour of liquor conveved in
the nerves from the analogy of the glands.
1/1, Other glands, 1t is faid, have their excre-
tories colle€ted into a few large pipes, and not
contimu®d 1n fuch a great number of feparate
pipes, as far as the places where the liquers
are depofited ; which laft muft be the cafe, if
the nerves are the excretories of the glandular
brain. 2dly, We fee the cavities, and c2n ex-
amine the liquors in the excretories of other
glands much fmaller than the brain; which
cannot be done in the nerves. 3dly, If the

nerves were pipes, they would be fo fmall,

that the attralion of the liquors to their
fides, would prevent that celerity in the mo-
tion
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tion of the liquor, which is requifite to fen-
fations and motions., 4t4ly, If the nerves were
pipes, they would be cylindrical ones, and
confequently not {ubje& to difeales ; or at leaft
we could have no comprehenfion of the difea-
fes in them,

38. 'The anfwer to the 1/ of thefe objec-
tions is, ‘That there are other glands where
there is a manifeft fecretion, and in which the
difpofition of the excretories is in much the
fame way as in the encephalm: 'The kidneys,
for example, have a reticulated cortex of vef-
fels, from which the Euffackian or Bellinian me-
dulla, confifting of longitudinal fibres and a few
blood veflels in the fame direttion, proceeds;
and this medulla is colleéted into ten, twelve, or
more papille, each of which 1s formed of nu-
merous {fmall {eparate pipes, which fingly dif-
charge the urine into the large membranous
tubes ; and thefe united form the pe/vis. Upon
comparing. this texture of the kidneys with
that of the encephalon (§ 2. 3.4. 5. 6. 7. 9.) the
analogy will be found very ftrong.

39. In anfwér to the ad objection, in § 37,
it is granted, that microfcopes, injections, and
all the other arts hitherto employed, have not
fhewn the cayities of the nervous fibrils, or
the liquors.contained in them ; and from what
was faid (§ 10.) of the {mallnefs of the ner-
vous fibrils, it is not to be expetted that ever

“they fhould be feen. But folong as fuch a

number of little animals can every hour be
brought to the objeétors, in which they can as
little demonftrate the wveflels or contained
fluids, 1t will not be allowed to be conclufive

reafoning,
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nerve after it is tied, or the efflux of liquors
from its extremity, will never prove either to
be the effet of the fluid in the proper ner-
vous fibrils, {o long as they might be occafion-
ed by the liquors in the larger veflels of the
cellular fubftance of the nerves ; and if thefe
fame veflels of the coats of the nerves do
not difcover their liquors by thefe experi-
ments, it is far lefs to be expefted, that the
much more fubtile nerves will difcover theirs,

40. The 3d Obje&tion to the do&rine of the
brain being a gland, and the nerves its ex-
cretories, fuppofes a more rapid motion necef-
fary in the fluid of the nerves, than what moft
of the defenders of the nervous fiuid will now
allow ; and is afterwards to be confidered par-
ticularly in a more proper place.

41. The 4t/ Obje€tion being, ‘Thatif nerves
are excretories of a gland, they muft be cy-
lindrical pipes, in- which no obftruétions or
difeafes would happen; but fince we daily
fee difeafes in the nerves, they muft there-
fore not be fuch excretories. 'The anfwer
15, That difeafes happen often in the excre-
tories of other glands, as of the liver, kid-
ney, &e. notwithftanding their cylindrical
form, and their much fhorter and lefs expo-
fed courfe. 'When we confider the very tender
{ubflance of the brain, the vaft complication
of vefiels there, the prodigious f{mallnefs of
the pipes going out from 1t, the many mo-
visg powers which the nerves are to undergo
the fhock of, and the many chances which
the veflcls, membranes, and cellular fubftance
accompanying the nerves have of being dif-

ordered,
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gland, to be poured into a cellular fubftance,
as is here fuppofed ; the liquors in the cells of
the tela cellularis of other parts are feparated
from the hittle arteries which are diftributed to
thefe cells. |

Further, it cannot be imagined, how a li-
quor fecreted in the cortex of the brain fhould
make its way through the medulla, to come
out into the cellular membranes on the furface
of that medulla.

Laflly, A very fimple experiment, of inject-
ing water by the artery of any member,
and thereby filling the cellular fubflance of the
nerves of that member, fhews evidently, that
the liquor of the cellular {ubftance of the
nerves has the fame fountain as the liquor
has in the tela cellularis any where elfe, that is,
from the little arteries difperfed upon it,

44. The dotrine of a fluid in the nerves,
is not only thus fupported by the analogy of
the brain and nerves to the other glands and
their excretories, but thofe who maintain this
doftrine mention an experiment which they
think dire&@ly proves a fluid in the nerves,
It is this : After opening the thorax of a living
dog, catch Lold of and prefs one or both the
p/rvenic nerves with the fingers, the diaphragm
immediately ceafes to contraét ; ceafe to com-
prefs the nerves, and the mufcle alts again :
A fecond time, lay hold of the nerve or
nerves fome way above the diaphragm, its
motion ftops, Keep firm the hold of the -
nerve, and, with the fingers of the other

hand
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fee it happen in the ftalks of tender fucculent
plants,

2. Itis faid, that muicles ceafe to aét when
their veins are tied, as well as when their ar-
teries or nerves are tied or cut, but that muf-
cles continue to act when their veins are cut ;
by which it would appear, that the overloading
of the veffels is an impediment to the a&ion of
mulfcles, and therefore the ceafing of their
altion when their arteries or nerves are tied
or cut, may alfo be owing tothe liquor in the
branches of thefe pipes of mufcles itagnating
when it is not propelled by the fiow of more
liquor from their trunks, and not to any in-
fluence or moving power, which now ceafes to
be conveyed to them,

It is to be obferved in making the experi-
ments juft now mentioned, that the contration
of the mulcles ceafes fooneft when the nerves,
and lateft when the veins are tied, That
when veins are tied, not only are the veffels
overloaded, but all the cellular {ubftance of
the mufcles is filled with coagulated blood ;
whereas when the arteries and nerves are tied,
the reverfe is feen, the mufcles are lax and of
lefs bulk. So that in thefe cafes the ceafing
of the contration of the mufcles {eems to de-
pend on very different caufes, to wit, a de-
privation of neceflary liquors in the one, and a
redundancy of fuperfluous blood in the other,
An elaftic ftick may be deprived of its elafti-
city by being made either toodry or too wet.

43. Some gentlemen, convinced of the
rcafonablenefs of the fecretion of a liquor in
the brain to be fent out by the nerves, but not

comprehending
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- comprehending how a fluid could have fuch a

rapid retrograde motion as they imagined was
neceffary for conveying the impreffions of ob-
je&ts made on the extremities of nerves to the
fenforium, fuppofed two forts of nerves; one
that conveyed a liquor for mufcular motion
and nutrition; the other compofed of folid
nerves, that were to ferve for organs of the
{enfes, to convey the vibrations communicated
from objetts to the fenforium.

46. 'To this opinion (§ 45.) the objeétions
againft the fenfatory nerves acting by vibration
(§ 32.) may be made; and there is fo little
reafon to fufpe&t any difference in the tex-
ture of the different parts of the brain or
nerves, that, on the contrary, the ftrutture
is every where fimilar,-and branches of the
{fame nerve often ferve both for fenfation and
motion. -

How little neceflity thereis for fuppofing ex-
tremely rapid motions of the nervous fluid, is
to be examined {oon.

47. The hypothefis of great celerity in the
motion of the fluid of the nerves being ne-
ceffary, gave alfo rife to another divifion of
the nerves, into arterious or effluent, and we-
nous or refluent. It was faid, that mufcular
motion and nutrition depended on the arteri-
ous nerves ; and that the fenfations depended
on an accelerated motion of the nervous fluid
towards the brain, by the impreflions which the
objelts of the fenfes make upon the venous
nerves. By this fuppofition the abfurdity ®F
rapid fluxes and refluxes in the fame canal

T was
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was prevented, and an advantage was thought
to be gained by it, of f{aving too great a wafte
of the fluid of the nerves, which otherwife
the encephalon and [pinal marrow could not fup-
ply in fufficient quantity to anfwer all the exi-
gencies of life.

48. 'T'o this opinion (§47.) it has been ob-

jetted, 1/f, That there is no example in the

body of a fecreted liquor being returned im-
mediately and unmixed to the gland by which
it was originally feparated from the mafs of
blood ; which would be the cafe were there
venous nerves, 2dly, There i1s no occafion
for faving the fluid of the nerves in the way
propofed ; the organs for fecreting that fluid
being large enough to fupply all that is pecel-
fary of it in the common funéions of life.—
3dly, If the fluid of the nerves was to be
thus kept in a perpetual circulation, it would
foon become too acrid for continuing with
fafety in fuch fenfible tender veffels as the
brain and nerves are compofed of,  4thly,
"This hypothefis will not anfwer the defign for
which it was propofed : For though the mo-
mentary application of an objeCt might caufe
an acceleration in the fluid of venous nerves,
yet it the objeft was kept applied to the
nerves, it would ftop their fluid, fo that it
could not go forward to the brain; and there-
fore, according to this do&rine, we fhould be
fenfible of no objeéts except thofe whofe ap-
plication to the organs of the fenfes was mo-

n’ntar}f.
49. |.etus now fuppofe it probable, that the
encephalon and [pinal marrow fecern a liquor
from
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52. We are not {ufficiently acquainted with
the properties of an ether or elecirical effluvia
pervading every thing, to apply them juitly
in the animal ceconomy ; and it is as difficult
to conceive how they fhould be retained or
conduéted in a long nervous cord. Thefe
are difficulties not to be {furmounted.

53. 'The fureft way of judging what kind
of liquor this of the nerves muift be, is to
examine the liquors of fimilar parts of the
body. All the glands feparate liquors from
the blood much thlﬂﬂEl" than the compound
mafs itfelf ; fuch is the liguor poured into the
cavity of 'the abdomen, thorax, wventricles of
the brain, the faliva, pancreatic juice, lymph,
&c. Wherever there 1s occafion for fecreted
hquors being thick and vifcid, in order to
anfwer better the ufes they are intended for,
nature has provided refervoirs for them to
ftagnate in, where their thinner parts may be
carried off by the numerous abforbent veins
difperfed on the fides of thofe davities; or
they may exhale where they are expofed to
the open air.  'The mucus of the nofe becomes
vifcid by ftagnation; for, when it is im-
mediately fecreted, it is thin and watery ; as
appears from the application of fternuta-
tories, &c. 'The cerumen of the earsisof a
watery confiftence, when juft fqueezing
out. ‘The mucus of the alimentary canal
grows thick in the Jacune., ’'T'he bile in the
hepatic duct has little more confiftence than
lymph ; that in the gall-bladder is vifcid and
ftrong. The wrine s much more watery as it
flows from the kidneys, then when it is ex-

creted
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creted from the bladder., 'The feed is thin as
it comes from the tefticles, and is conco&ed
in the veficule feminales, &c.

4. Hence (§ 53) we may fafely conclude,
that a thin liquor is fecreted in the cortex
encephali and [pinal marrow ; and feeing the
thinnefs of fecreted liquors is generally, as
the divifion of the veffels, into fmall {ubtile
branches, and that the ramifications within
the fcull are almoft infinitely fubtile, the li-
quor fecreted in the encephalon may be deter-
mined to be among the fineft or thinneft fluids.

3. Seeing alfo that we can obferve no large
refervoir, where the liquor fecerned in the
cortical fubflance is depofited, to have its fi-
ner parts taken off, we have reafon to think,
that it goes forward into the nerves in the
fame condition in which it is fecerned.

56. By fine or fubtile animal liquors, is
meant no more than thofe which are very fluid,
and which feem to confift of a large propor-
tion of watery particles, and a leffer one of the
oily, faline, and terreftrious particles. Some of
the liquors which we can have in fufficient
quantity to make experiments- with, are fo
fluid, and have fo little vifcidity or cohefion
of parts, that when laid upon a piece of
clean mirror, they evaporate without leaving
a ftain; fuch is the liquor oufing out from
the furface of the pleura, the lymph, and fe-
veral others,

If then thefe liquors, which are fubje& to
our cxamunation, the fecerning veflels of
which are fo large that we can {ee them, have
{fuch a fmall cohefion of parts, it might not

Ll be
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be unreafonable to fay, that the liquor of the
nerves 1s as much more fine and fluid than
lymph as the veflels {eparating it are fmaller ;
and therefore that the fluid of the nerves is
a defecated water, with a very fmall propor-
tion of the other principles extremely {ub-
tilized.

g7, Two experiments are faid to contra=-
dict this opinion of the liquor of the nerves
being fo fluid and fubtile. One is, that
upon cutting the cauda equina of a living ani-
mal, a liquor as vifcid as the white of an
egg drops out : The other is, that a wounded
nerve yields a glairy fanies. But thefe don’t
appear to be the proper fluid of the nerves;
fince it is evident, that what is difcharged in
both thefe cafes, comes out of the cellular fub-.
{tance involving the nervous fibrils.

8. Confidering how many experiments
make it evident, that there is a conftant unin-
terrupted ftream of liquors flowing through
all the canals of ammals, which convey li-
quors compofed of particles fmaller than the
diameter of their canal, which is always the
cafe of the nerves in a natural ftate; it is
furprizing how it ever could be thought that
the liquid of the nerves fhould be obliged to
flow from the brain to each mulicle the mo-
ment we will 3 or that this liquor fhould low
back with the like {wiftnefs from the extremi-
ty of each nerve, to which an objeét of fenfa-
tion is applied.  The nerves, as well as the
other excretories of the glands, always are
full of liquor ; the degree of diftenfion of the

" ¢anals not being at all times alike evenin a
found
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found ftate. But this happens without incon-
venience, as the fides of the canals have a
power to accommodate themfelves to the pre-
fent quantity, unlefs it is very much above or
below the natural ftandard; in both which
cafes difeafes enfue. |
59. The motion of the fluid in the nerves
1s therefore not only conftant, but it is alfo
equal, or nearly fo: For, though the blood
in the larger arteries is moved unequally by the
unequal forces, the contrattion of the ventri-
cle of the heart, and the weaker power, the
Jyftole of the arteries ; yet the difference be-
tween thefe two moving powers comes to be
lefs and lefs perceptible, as the arteries divide
into fmaller branches; becaufe of the nume-
rous refiftances which the liquors meet with,
and becaufe the canals they move in become
larger, till in the very {mall arterious branches,
there is no fenfible difference in the velocity
of the liquors from the effe& of the heart or
arteries. 'The motion of the fluids muft fill
be more equal in the excretories of glands,
and particularly in thofe where the veflels have
divided into very minute branches, and the li-
quors have no other propelling force but the
heart and arteries, (fee § 1.) therefore the ner-
vous fluid moves conftantly, equally, and {flow-
ly, unlefs when its courfe is altered by the in-

fluence of - the mind, or by the preflure of

fome neighbouring a&tive organ.

60. As there 1s neither proof nor probabi-
lity of the walves {uppofed by fome in nerves,
we are not to aflume them in accounting for
any phensmena,

6 61. We

,
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61. We have not, and perhaps cannot have
any idea of the manner in whichmind and body
a&t upon each other 3 butif we allow that the
one 1s affected by the other, which none deny,

‘and that the fluid of the nerves (whatever

name people pleafe to give it) is a principal in-
dtrument which the mind makes ufe of to in-
Huence the actions of the body, or to inform
itfelf of the impreflions made on the body, we
rouft allow that the mind can dire& this in-
{trument differently, particularly as to quantity
and celerity, though we muft remain ignorant
of the manner how many phanomena depend-
ing on this conneétion of mind and body are
produced. Thus we fhould in vain attempt
to account for animals continuing, after their
heads were ftruck off, or theirhearts were cut
out, to perform ations begun before they
fuffered any injury.

62. L.et us now fuppofe the nervous fluid
fuch as has been argued for, to wit, a very
fluid faponaceous water, moving in a con-
{tant, equal, flow ftream, from the encephalon
and [pinal marrow, in eachof the proper ner-
vous fibres, except when the motton is chang-
ed by fome acceflory caufe, fuch as the mind,
preflure of other parts, &c. and let us examine
how well fuch a fuppofition will agree with
the phenomena of the three great funétions, -
nutrition, fenfation, and ‘mufcular motion,
which the nerves are principal inftruments of,

63. In general, we may fay, that nerves

~can carry fluids to the moft minute part of the

body, to fupply what is wafted in any of the
folids ; that the impreflion made by the ob-

jecls
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je&ts of the fenfes on the very foft pulpy ex-
tremities of the nerves of the organs ot the
fenfes, muft make fuch a ftop in the equal-
flowing nervous fluid, as much inftantaneoufly
be percephbie at the fcrunta.n head from which
the pipes affected arife ; that the conftant flow
of the liquor of the feriies! ito thie chvities
of the mufcular fibrille, occafions the natural
contraétion of the mufcles, by the as conftant
nifus it makes to increafe the franfverfe andito
fhorten the longitudinal diameter of each fi-
bre ; and that it 1s only to allow the mind a
power of determining a greater quantity of
this fame fluid with a greater velocity into what
mufcular fibres it pleafes, to account for the
voluntary ftrong ation of the mufcles,

64. But fince fuch a fuperhicial account
would not be fatisfaGtory, it will be expe&ted,
that the principal phenomena of thefe three
fun&ions fhould be explained by the means of
fuch a fluid as has been fuppofed, and that the
feveral objeétions againft this dotrine fhould
be anfwered : Let usattempt this ; and where
wi cinnotrextricate ourfelves frony difficulties
“which may be thrown in, let us honeftly ac-
knowledge ignorance.

65. «. If water, witha very fmall propor-
tion of oils and falts from the earth, proves
a fit nourifhment for vegetables, fuch a liquor
as the fluid of the nerves has been deferibed
(§ 56.) may not be unfit for repairing the wafte
“in animals.

B. The flow continual motion of this nervous
fluid (§ 58. 39.) to the moft minute parts of
the body (§ 10.) is well enough calculated to

03 fupply
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fupply the particles that are conftantly worn
off from the folids by the circulation of the
liquors and neceffary aions of life.

v. The greater proportional fize of the en-
cephialon in young creatures than in adults,
feems calculated for their greater proportion-
al growth: For the younger the animal is,
the larger encephalon and fpeedier growth it
has.

¢, A pally and atrophy of the members ge-
nerally accompanying each other, fhew, that
nourifhment, fenfation, and motion, depend
on the fame caufe. |

s It was faid (§ 26.) that the nerves were
principal inftruments in nutrition : It was not
affirmed, that they were the fole inftruments ;
and therefore an afrophy may proceed from
the compreflion or other lefion of an artery,
without being an objetion to the dotrine
here laid down.

66. a. All obje&s of fenfe, when applied to
their proper organs, aét by impulfe; and this
ation is capable of being increafed by in-
creafing the impelling force. In tangible ob-
jells, that is clearly evident ; the clofer they
are prefled to a certain degree, the more dif-
tinét perception enfues, Qdorous particles
need the afliftance of air moved rapidly, to
affeCt our nofe : Sapid fubftances, that are
{carce fufficient to give us an idea of their tafte
by their own weight, are aflifted by the prel-
fure of the tongue upon the palate: "The rays
of light colle@ted drive light bodies before
them: Sound communicates a vibration to
all bodies in harmonic proportion with it.

The
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The impulfes made thus by any of thefe ob-
je&ts on the foft pulpy nerves (§ 21.) which
are full of liquer, preffes their fides or extre-
mities, and their liquor is hindered to flow fo
freely as it did. The canals being all full (§ 58.)
this refiftance muft inftantaneoufly affect the
whole column of fluids in the canals that are
preffed, and their origins, and have the fame
effedt as if the impulfe had been made upon
the origin itfelf, 'To illuftrate this by a grofs
comparifon : Let any one pufth water out of a
fyringe, through a long flexible pipe fixed to
the fyringe, and he is fenfible of refiftance or
a pufh backwards, the moment any one ftops
the orifice of the pipe, or clofes the fides of
it with his fingers, This impulfe made on
the nerves, and thus communicated to their
origin, . varies according to the f{trength or
weaknefs, the quicknefs or flownefs, the con-
tinuance or fpeedy removal, the uniformity
or irregularity, the conftancy or alternation,
&c. with which objeéts are applied to the
nerves. -

b. Whenever any objeét is regularty applied
with due force to a nerve, rightly difpofed
to be impreffed by it, and is communicated,
as jult now explained, to the fenforium, it
gives a true and juft idea of the objett to the
mind,

¢. The various kinds of impulfes which the
different clafles of objeéts make, occafion in
animals, which ought to have accurate percep-
tions of each objeét, a neceflity of having the
different organs of the fenfes varioufly modi-
fied, fo that the feveral impulfes may be regu-

Q_4 larly
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larly applied to the nerves in each organ; or,
in other words, we muft have different organs
of the fenfes fitted to the different claffes of
objeéls.

d. Asthe obje&ts have one common proper=
ty of impulfe, fo all the organs have moit of
the propertiesof the organof touching in com-
mon with the papillae of the fkin. In the
nofe and tongue, this is evident: In fome ope-
rations of the eyes we can alfo perceive this 3
as we may likewife do 1n fome cafes where
matter is colle€ted in the internal ear.

e. Thefe properties common to the different
objetts and organs occafion frequently un-
common effects in the application of an ob-
je& to an organ proper to another objet of
fenfation ; for fometimes we have the fame
idea as if the obje& had been applied to its
own proper organ: At other times the ob-
jedtis as it were changed, and we have the idea
as if the organ had had its own prnptr‘nh-
je& applied to it Thus, for ;xample,. Light
s the proper ﬂbjﬁ& to be ﬂpphtd to the e.}'e,
to giye us any 1dea of CGIGUI‘SI; ' }'E’l w_hen all
lizht is excluded from the eyes, an Jidea of
light and colours. may, be excited in us by
couching, fneezing, rubbing, or {iriking the
eye ball——A cane vibrating, {o as not to
excite found perceptible to the ear, applied to
the teeth, raifes a ftrong idea of found 3 as 4
little infe& creeping in the meafus auditorius
alfo does.—T he fingers applied to two rough
furfaces, rubbing on each other, are fenfible of

the found they make; furgeons of any practice
in
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in the cure of fra&tured bones can bear wit-
nefs to the truth of this. The fingers dip-
ped in acid and feveral other acrid liquors,
have a {enfation very like to tafting.
Smelling and tafting every body knows are
{fubfervient and aflifting to each other. From
fuch examples we have further proof of one
general caufe of our fenfations, to wit, impulfe
from the obje&ts; and of fuch a fimilarity and
relation in the organs, as might give reafon
for imagining that any one of them would be
capable of producing the effe&t of another,if
the impulfes of the different objeéts could be
regularly applied to each. Hence light and
found may affe& infeCts and other animals
that have not eyes or ears,

f. If the impulfe of an obje&t isapplied with
due force, but irregularly, a confufed idea of
the obje& is raifed. Diftant obje&s are con-
fufed to myopes, as very near ones are to pref-
byte.

g. If the application of the impulfe is re-
gular, but the force with which it is applied,
15 too weak, our perception of the objeét is
too faint, One may whifper fo low as notto
be heard.

4. If the application of objefs is too vio-
lent, and there is any danger of the tender
organs of our fenfes being hurt or deftroyed,
an uneafy fenfation we call pain is raifed,
whatever the organ thus injured is, 'The ob-
ject of feeling affelts every organ: Thus pref-
fure, ftretching, cutting, pricking, acrid falts,
pungent oils, great heat, violent cold, &c. oc-
cafion pain, where ever they are applied.

SR Befides,
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Befides, every particular organ can be affeét-
ed with pain by the too violent application
of its own proper obje&. Too much light
pains the eyes; very loud found ftuns the
ears; Very odorous bodies and too fapid ob-
je&ks hurt the nofe and tongue. A pretty fure
proof this, that the objeés of our fenfes all
a&, and that the organs are all impreffed, in
nearl}’ the fame way.

7. Since a middle impulfe, neither too {mall
nor too great, is neceflary for a clear percep-
tion of objets, we fhould often be in danger
of not diftinguifhing them, if we were not {ub-
je€ted to another law, to wit, that numerous
impulfes made at once, orin a quick fuccef-
fion to each other, increafe our perceptions of
objeéts. Thus, fuch found as would not be
hea.rd on a2 mountain top, will be diftinétly
heard in a wainfcotted chamber,.———We feel
much myore clearly a tangible obje& when our
finger is drawn along it than when applied
with the fame force, but by a fingle preflure,
upon it. We make repeated applications
of odorous and fapid obje&ts, when we wifh to
fmell or tafte accurately, 'The end of the
burnmg ftick appears much more luminous
when quickly whlrled in a circle than when
at reft.

k. Whenever the uneafy fenfation, pain, 1s
raifed by the too ftrong application of objeéts,
_a fort of neceflity is as it were impofed upon

the mind to endeavour to get free of the
injuring caufe, by either withdrawing the
grieved part of the body from it, as one re-
tires his hand when his finger is pricked or

burnt
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‘burnt ; or the injuring caufe is endeavoured to
be forced from the body, as a fenefmus ex-
cites the contra&ion which pufhes acrid feces
out of the re/fum. In both thefe operations,
a convulfive contraétion is immediately made
in the lefed part, or in the neighbourhood of
it ; and if the irritation is very ftrong or per-
manent, the greater part of the nervous {yftem-
becomes affeéted in that {fpafmodicor convulfive
way.——1Is it this neceflity which obliges the
mind to exert herfelf in refpiration, orin the
altion of the heart, when the lungs or heart
are gorged with blood ? or the 7ris to contra&
the pupil, when the eye is expofed to ftrong
light ? or fneezing to be performed when the
nofe is tickled, &c. Will not a_fimutus
of any nerve more readily affe& thofe with
which it is any where conneéted than the other
nerves of the body ? May not this fym-
pathy ferve as a monitor of the mind rather
to employ the organs furnithed with nerves
thus conne&ed, to aflift in freeing her of any
unealy fenfation, than to make ufe of any o-
ther ‘organs }——Will not this in fome mea-
{ure account for many falutary operations per-
formed in the body before experience has,
taught us the funétions of the organs perform-
ing them ?

"The nifus of the mind to free the body of
what is in danger of being hurtful, may ferve
to explain the phenomena of a great many
difeafes, when we are acquainted with the
diftribution of the particular nerves ; and
from this we can underftand the operation of

medicines
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medicines that ftimulate ; and may learn hnw,
by exciting a fharp, but mﬂmentar}' pain, we
may free the body of another pain that would
be more durable; and that, by having it thus
In our power to determine a flow of the li-
quor of the nerves to any particular part, for
the benefit of that part, or the relief of any
other difeafed part, we can do confiderable
fervice by a right application of the proper me-
dicines,

J. If a pain-giving caufe is very violent or
long continued, it deftroys the organs either
irrecoverably, or puts them fo much out of or-
der that they only gradually recover: People
have been made blind or deaf for all their
lives after a violent effe&t of light on their
eyes, or of a found on their ears ; and we are
frequentl}r expofed to as much llght and found
as to make us unfit to fee or hear for a confi-
derable time. I would explain this by a i~
gature'put round the tender branch of an herb,
"This ligature drawn to a certain degree, may
weaken the canals fo as to be unfit for the
circulation of the juices a good while, till
they are gradually explicated and made firm by
thefe juices: A ftriter ligature would difor-
der the ftrutture of the fibres fo much, that
the liquors could not recover them. The a-
nalogy is fo plain, that it needs no commen-
tary. Thus the influence of a nerve tied
with an artery in the operation of an aneurifm
may ceafe for fome time, but be afterwards
recovered.

67. 1. In applying the fluid of the nerves
to the altion of mufcles, it was faid, th;t

the
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the natural or involuntary contraltion of
mufcles was the 7ifus which the nervous fluid
flowing conftantly into the mufcular fibres
makes to diftend thefe fibrils, by enlarging
their tranfverfe diameters and fhortening their
axes ; and that voluntary contra&ion was ow-
ing to a greater quantity of that nervous li-
quor determined towards the mufcle to be put
in aftion, and poured with greater momen-
tum into the mufcular fibrils, by the power
of the mind willing to make fuch a mufcle
to a&, or obliged to do it by an irritating pain.
giving caufe (§ 66. £.)

2. Some objeét to this account of mufcular
motion, that if there 1s no outlet for the li-
quor fuppofed tobe pouredinto mufcularfibres,
mufcles would always be in a ftate of contrac-
tion, which they arenot; andif thereisa paf-
fage from the fibrils, the liquor would flow
out as faft.as it was thrown in ; and therefore
no diftenfion of the fibres or contra&ion of
the mufcles could be made.

3. In anfwer to this obje&tion, it is obferved,
that notwithftanding the evident outlet from
the arteries into the veins, yet the arteries
are diftended by the /y/fole of the heart, or any
other caufe increafing the momentum of the
blood.

4. It has been alfo objeted to (§1.) that,
if it was true, the volume of the muicle in con-
traltion neceflarily would be confiderably
increafed by fo much liquor poured into its
fibrils ; whereas it does not appear, by any

experiment
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experiment, that the volume.of a mufcle is
increafed by its being put into aétion, |

5. To this it has been anfwered, 1. 'That
when the axes of mufcular fibres are {horten-
ed, and their tranfverfe diameters are enlar-
ged, the capacities of their fibres, and confe-
quently their volume, may not be changed, the
diminution one way balancing the increafe
in the other. 2. That the fpaces between
the mufcular fibres are fufficient to lodge thefe
fibres when they {well, during the contraétion
of a mufcle, without any addition to its
bulk ; and that it plainly appears that thefe
{paces between the fibrils are thus occupied,
by the compreflion which the larger veflels of
mufcles, which run in thofe {paces, fuffer
during the a&ion of the mufcle ; it is fo great
as to drive the blood in the veins with a re-
markable accelerated velocity
6. Another objeétion to the a&tion of mufcles
being owing to the influx of a fluid into their
fibrils is, ‘That mufcular fibres are diftraétile,
or capable of being ftretched ; and therefore,
when a fluid is poured into their hollow fibrils,
they would be ftretched longitudinally, as
well as have their tranfverfe diameters increaf=
ed; that is, a mufcle would become lon-
ger, as well as thicker, when it is put into
a&ion; whereas it is certainly known that a
mufcle is fhortened while it aéts,

7. In anfwer to this, it has been remarked,
That though mufcular fibrils are diftractile,
yet they will not yield to, or be ftretched
by every force, however fmall, that might be

applied to them. A cord that can be ftretch-
ed
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ed in length by the weight of a pound or
two, would not yield in the leaft to an ounce
or two ; and it muft likewife be obferved, that
gradually as any body is ftretched, its re-
fiftance to the ftretching force increafes. A
rope may be ftretched to a certain length by
a pound weight appended to it, which would
require two pounds to ftretch it very little fur-
ther ; and therefore the general obfervation
of animal fibres being diftractile, cannot be a
reafonable objeétion to the account of mufcu-
lar motion above mentioned, unlefs a proof is
brought that the force which the liquid of
the nerves muft exert upon each fibre of a
mufcle, in order to make it aét, is capable of
diftra&ting or ftretching the fibres; which
has not yet been attempted to be proved ———
It would appear from the pain caufed by too
great an effort of mufcles, efpecially in weak
people, that mufcular fibres can bear very little
diftraétion without danger of a folution of
continuity.

8. Mufcles ceafing to act when theirarteries
are tied or cut, and being brought into metion
by injeéting liquors into the arteries even of a
dead animal, has been mentioned as obje&tions
to the nervous influence caufing their contrac-
tions.

"To the firft of thefe experiments it may be
anfwered, 'T'hat the tying or cutting of the
nerves {ooner produces the effe€t of making
the contration ceafe than ftopping the influx
of the arterious blood does; and it will be
univerfally allowed, that the influx of blood

into
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into mufcles is neceflary for performing their
funétions right.

Whoever obferves the motion which injeét-
ing water or any other liquor into the arteries
of a dead animal, caufes in its mufcles, will
not compare it to what contration, whether
voluntary or excited by irritation, he may fee
in a living one.

9. If mufcular motion depends on the in-
flux of the nervous liquid, the inftantaneocus
contraction of a mufcle, when the mind wills
to make it a&, will be eafily underftood from
the nerves being always full of their liquor
(§ 38. 66. a).

10. If either the nerves of any mufcle do
not furnifh a fufficient quantity of their liquor,
or if the fibres of a mufcle become too eafily
diftraétile, fuch a mufcle will be una&ive or
paralytic.

11. If too great a quantity of the liquor of
the nerves is determined to a mufcle or muf-
cles, by any caufe which the mind cannot
command, fuch muicle or mufcles will be con-
vulfed,

12. If the motion of the liquid of the nerves
is not uniform, but by difeafe becomes irre-
gular, an alternate relaxation and contraltion
of mufcles may be the confequence. Hence
trembling palfies, chorea Sanfti Viti, &c.
Hence alfo the convulfive tremors which a-
nimals have when they lofe much blood.

13. Though the nerves may not furnifh fo
much liquor as may be fufficient to make muf-
cles contrall with ftrength enough to over-

come
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come the refiftances to their altions, yet there
may be a fufficient quantity of liquor in the
nerves to allow the impreflions of obje&ts to
be conveyed to the fenforium. 'This may be
one caufe of a member’s being fometimes fen-
fible after it cannot be moved.

14. Unlefs the liquor of the nerves acquires
fome energy in the brain, which we have no
reafon to think the circulation of the fluids in
the vellels can give it, or unlefs 1t has other
properties than what we can difcover in it,
or unlefs there is an agent regulating its mo-
mentum and courfe to different parts which we
are not confcious of ; if fome of thefe, I fay,
do not obtain, the ation of the heart con-
tinuing of equal force to propel our liquors,
notwithftanding all the refiftances that are to
it, is not to be explained.

15. All mufcles, but efpecially the heart,
continue to contract in an irregular way, af-
ter they are cut away from the animal to whom
they belonged; which may be owing to the
liquors continuing to flow in the fmall veffels,
and being poured irregularly into the mufcu-
lar fibrille,

16. It is faid that 2 mufcle cut out of the
body continues fome time to be capable of
contraction ; whereas by tying its arteries or
nerves, while it is otherwife entire in the bo-
dy, it lofes its contralting power, which
therefore does not depend on thefe organs,
the arteries or perves. |
~ 'The lofs of the power of a&ing when the

arteries or nerves are tied while the muicle
is
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is in the body, is denied by fome who made
the trial, and it might be expefted that the
motion of a mufcle would be miore confpicu-
ous where there 1s no refiftance to it, as is
the cafe when it is cut away from all the parts
it is connefted with, than when its conne&ion
remains with partsrefifting its contraétile efforts.

17. After the heart, or any other mufcle
cut away from an animal, has ceafed to con-
traél, its contraftion may again be reftored,
by breathing upon it, or pricking it with any
fharp inftrument. That heat or pricking
thould, by their flimulus ( (§ 66. £.) occafion
contraion in a living creature, may be under-
ftood ; but how they fhould have the fame ef-
fe€t in a mufcle feparated from an animal, I
know not,

18, Some have thought the ganglions of
nerves (§ 18. 19. 20.) to be glandular, and to
perform a fecretion.—~Others, from their firm
texture, fuppofe them to be mufcular, andto
{erve to accelerate the motion of the liquor in
the nerves which proceed from them ; but as
no proof is offered of either of thefe opinions,
they cannot be maintained. Others would
make them ferve, 1. To divide a finall nerve
into many nerves, and by thefe means to in-
creafe the number of nervous branches, 2. To
make nerves come conveniently by different
dire€tions to the parts to which they belong.
3. To reunite feveral {mall nervous fibres in-
to one large nerve.—>Since no proof is brought
that thefe three things cannot be done without
the interpofition of a ganglion, but on the con-
trary, we fee them performed where there

are
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are no ganglions, we muft continue to acknow-
ledge ignorance concerning the ufes of thefe
knotes, -the ganglions.

Of the PARTICULAR NERVES.

,TIS generally faid, that there are forty
P

air of nerves in all; of which ten
come out from the encephalon, and the other
thirty have their origin from the /pinal mar-
row.

Of the ten pair of nerves which come from
the encephalon, the firft is the OLFACTORY,
which long had the name of the mammillary
proceffes of the brain, becaufe in the brutes,
cows and fheep, which were moft commonly
diffe&ted by the antients, the anterior ventri-
cles of the brain are extended forwards upon
thefe nerves, and adhere {o firmly to them,
that they feem to make the upper fide of the
nerves. FEach of them being large, where it
begins to be ftretched out, and gradually be-
coming {maller as it approaches the cribriform
bone, was imagined to refemble a nipple,
Thofe who miftook the ventricles for part
of the nerves, obferving the cavity in them
full of liquor, concluded, that thefe olfaltory
nerves ferved to convey the fuperfluous moif-
ture of the brain to the holes of the ethmoid
bone through which it paffed into the nofe.
But in man, the ventricles of whofe brain
are not thus extended forwards, thefe nerves
are {mall, long, and without any cavity,

having
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having their origin from the corpora firiata,
near the part where the internal carotid arte-
ries are about to fend off their branches to the
different parts of the brain ; and in their courfe
under the anterior lobes of the brain, which
have each a depreflion made for lodging them,
the human olta&ory nerves become larger, till
they are extended to the cribriform bone ;
where they f{plit into a great number of fmall
filaments, to pafs through the little holes in
that bone ; and being joined by a branch of
the fifth pair of nerves, are fpread on the
membrane of the nofe.

'The tender ftructure and {udden E?’p’i“ﬁun
of thefe nerveson fuch a large furface, render
it impoflible to trace them far; which has made
fome authors deny them to be nerves: But
when we break the circumference of the cribri-
form lamella, and then gently raife it, we may
fee the diftribution of the nerves fome way
on the membrane of the nofe.

The contrivanceof defending thefe long foft
nerves from being too much prefled by the an-
terior lobes of the brain under which they lie,
is fingular ; becaufe they have not only the pro-
minent orbitar pmce{fes of the frontal bone to
fuppnrt the brain on each fide, with the veins
going into the longitudinal /inus, and other at-
tachments bearing it up, but there is a groove
formed in each lobe of the brain itfelf for
them to lodge in.—Their {plitting into fo ma-
ny {mall branches befure they enter the
bones of the {cull,is likewife peculiar to them;
for generally the nerves come from the brain
in difgregated filaments, and unite into cords,

as
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as they are going out at the holes of the bones.
‘This contrivance is the beft for anfwering the
purpofe they are defigned tor, of being the
organ of {melling ; for had they been expand-
ed upon the membrane of the nofe into a me-
dullary web, fuch as the optic nerve forms, it
would have been too fenfible to bear the im-
preflions of fuch objeéls as are applied to the
nofe ; and a diftribution in the more common
way, of a cord {ending oft branches, would
not have been equal enough for fuch an organ
of fenfation.

The 2d pair of nerves, the OPTIC, rifing
trom the thalami nervorum opticorum, make a
large curve outwards, and then run obliquely

_inwards and forwards, till they unite at the
fore part of the fella turcica; then foon divide,
and each runsobliquely forwards and outwards
to go out at its proper hole in the {phenoid
bone, accompanied with the ocular artery, to
be extended to the globe of the eye, within
which each is expanded into a very fine cup-
like web, that lines all the infide of the eye
as far forwards as the ciliary circle, and isuni-
verfally known by the name of retina,

‘Though the fubftance of this pair of nerves
feems to be blended at the place where they
are joined ; yet obfervations of people whofe
optic nerves were not joined, and of others
who were blind of one eye from a fault in the
optic nerve, or in thofe who had one of their
eyes taken out, make it appear, that there is
no fuch intimate union of fubftance; the op-
tic nerve of the affeéted fide only being waited,
while theother waslarge and plump.  Andthe

fame
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fame obfervations are contradi€ory to the
doctrine of a decuffation of all the nerves
(§ 8.); for the difeafe could be traced from
the affe€ted eye to the origin of the nerve on
the fame fide. In many fifhes indeed, the
do&rine of decuffation is favoured ; for their
optic nerves plainly crofs each other, without
any union at the part where they are joined in
men and moft quadrupeds.

Thefe people whofe optic nerves were not
joined, having neither feen objeéts double, nor
turned their eyes different ways, is alfo a plain
proof, that the conjunétion of the optic nerves
will not ferve to account for eitherthe uniform
motions of our eyes, or our feeing objeéls
fingle with two eyes, though it may be one
caufe of the remarkable fympathy of the one
eye with the other in many difeafes.

'The retina of a recent eye, without any
preparation, appears a very fine web, with
fome blood-veflels coming from its centre to
be diftributed on it ; but, after a good injetion
of the arteries that run in the fubftance of this
nerve, as 1s common to other nerves, it is
with difficulty that we can obferve its nervous
medullary fubftance.—The fituation of thefe
veflels in the central part of the optic nerve ;
théwant of medullary fibres here, and the
firmnefs of this nerve before it 1s expanded
at its entry into the ball of the eye, may be
the reafon why we do not fee fuch bodies, or
parts of bodies, whofe picture falls on this cen-
tral part of the retina.—~--An inflammation in
thofe arteries of the retina, which feveral fe-
vers and an ophthalmia are generally atten_d;:]d

with,
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with, may very well account for the tender-
nefs in the eyes, and inability to bear the
light, which people have in thefe difeafes,——
'The over-diftenfion of thefe veffels may like-
wife ferve to account for the black {pots ob-
ferved on bright coloured bodies efpecially,
and for that fmoaky fog through which all ob-
jeéts are feen by people in fome fevers, If
thefe veflels lofe their tone, and remain pre-
ternaturally diftended, no objeéts affeét our
retina, though the eye externally appears
found; or this may be one caufe of an amau-
rofts or gutta [erena,—From a partial diften-
fion of thefe veflels, or paralyfis of a part of
the retina, the central part, or the circum-
~ ference of any other part of objefts, may be
loft to one or both eyes.

'The THIRD PAIR rife from the anterior
part of the proceffus annularis, and piercing
the dura mater a little before, and to a fide
of the ends of the pofterior clinoid procefs of
the fphenoid bone, run along the receptacula,
or cavernous finufes, at the fide of the ephip-
pium, to get out at the foramina lacera ; after
which each of them divides into branches, of
which one, after forming a little ganglion, is
diftributed to the globe of theeye ; the others
are fent to the mufeulus reftus of the palpelya,
and to the attollens, addullor, deprimens, and
gbliguus minor mufcles of the eye-ball. 'Thefe
mulcles being principal inftruments in the
motions of the eye-lid and eye-ball, this
nerve has therefore got the name of the motor
oculi.——1 have frequently obferved in convul-
fions the eye-lids widely opesed, the cornea

turned
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turned upward and outwards, and the eye-
balls funk in the orbit ;3 which well deferibed
_the conjun& a&ion of the mufcles which this
pair of nerves ferves—'The diftenfion of a
confiderablebranch of the carotid, which paffes
over this nerve near its origin on each fide,
may poflibly be the reafon of the heavinefs in
the eye-lids and eyes, after drinking hard, or
eating much.

The FOURTH PAIR, which are the
fmalleft nerves of any, derive their origin
from the back part of the bafeof the feffes;
and then making a long courfe on the fide of
the annular protuberance, enter the dura ma-
ter a little farther back, and more externally
than the third part, to run alfo along the re-
ceptacula, to pafs out at the foramina lacera,
and to be entirely fpent on the mufculi tro-
chleares, or fuperior oblique mufcles of the
eyes, 'Thefe mufcles being employed in per-
forming the rotatory motions, and the advance-
ment of the eye-balls forward, by which fe-
veral of our paffions are exprefled, the nerves
that ferve them have got the name of P 4-
S HEITCT Why thefe {mall nerves
fhould be brought fo far to this mufcle, when
it could have been fupplied eafily by the motar
eculi, 1 know not.

"The FIFTH PAIR are large nerves,
rifing frorn the annular prﬂceﬁ'es where the
medullary procefles of the cerebellum join in
the formation of that tuber, to enter the dura
mater near the point of the petrous procefs
of the temporal bones; and then finking
clnfe by the receptacula at the fides of the

fella
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noftrils, being derived from this firft branch
of the fifth pair of nerves, may alfo be the
caufe, why an irritation of the retina, by too
ftrong light, may produce fneezing, as if a

flimulus had been applied to the membrane of

the nofe itfelf ; why prefling the internal
canthus of the orbit, fometimes ftops fneez-
ing ; why irritation of the nofe or of the
eye caufes the eye-lids to fhut convulfively, and
makes the tears to flow plentifully ; and why
medicines put into the nofe, do often great fer-
vice in difeafes of the eyes.—In the megrim all
the branches of the nerve difcover themfelves
to be affe&ted : for the forehead is racked with
pain, the eye-ball is pained, and feels as if it
was {queezed, the eye-lids fhut convulfively,
the tears trickle down, and an unecafy heat is
felt m the nofe. Hence we can underftand
where external medicines will have the beft
effe&, when applied to remove this difeafe,
to wit, to the membrane of the nofe, and to
the forehead : why alternate preflure near
the fuperciliary hole of the frontal bone, or
fneezing, fometimes gives immediate relief in
the megrim ;—why the fight may be loft by
an injury done to the fupra erbitar branch ;—
how it may be reflored by agitation of that
branch of this nerve,

The fecond branch of the fifth pair of
nerves may be called MAXILLARIS SU~
PERIOR, from its ferving principally the
parts of the upper jaw. It goes out at the
rouid hole of the {phenoid bone, and fends
immediately one branchinto the channel on the
top of the anfrum maxillare ; the membrane

of
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of which and the upper teeth are fupplied by
it in its paflage. As this branch is about to go
out at the foramen orbitarium externum, it
fends a nerve through the {ubftance of the o5
maxillare to come out at Stens’s duél, to be
diftributed to the fore part of the palate ; and
what remains of it efcaping at the external
orbitar hole, divides into a great many branch-
es, that fupply the cheek, upperlip, and nof-
tril.—The next confiderable branch of the fu-
ior maxillary nerve, after giving branches
which are refleéted through the fixth hole of
the [phenoid bone, to join the intercoftal where
it is pafling through the fkull with the carotid
artery, and the portio dura of the feventh pair,
as it pafles through the os petrofum, is fent
into the nofe by the hole common to the pa-
late and {phenoidal bone; and the remainin
part of this nerve runs in the palato-maxillaris
canal, giving off branches to the temples and
pterygoid mufcles, and comes at laft into the
palate to be 1loft. Hence, the ach in the
teeth of the upper jaw occafions a gnawing
pain deep feated in the bones of the face, with
fwelling in the eye-lids, cheek, nofe, and up-
per lip ; and on the other hand, an inflamma-
tion in thefe parts, or a megrim, is often at-
tended with fharp pain in the teeth.—~Hence,
an obftru€tion in the duét of the maxillary fi-
nus, which obliges the liquor fecreted there to
find out a preternatural route for itfelf, may
be occafioned by the pain of the teeth,

Hence, the upper lip often {uffers when the
palate or nofe is ulcerated.

Rz e The
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The third or MAXTLLARIS IN-
FE R 10 R branch of the fifth pair going out
at the oval hole of  the fphenoid  bone, ferves
the mufcles of the lower ‘jaw, and the muf-
cles fituated between the o Apoides and: jarw
All the falivary glands, the amygdale; and
the external’ ear, have branches from it': It
has a large branch loft in the tﬂnguerandifends'-
another through  the canal in the fubftance of
the lower jaw to ferve all ithe teeth there,
and to come out at the hole in the fore part
of. the jaw, to be loft in ithe chin and under
lip.smee—Hence a convulfive contra&ion of
the mufcies of the lower jaw, ‘or the mounth’s.
being involuntarily fhut, a great-flow of fpittle
or falivation, a pain in the ear, elpecially in
deglutition, and a {welling all: ‘about: the
throat, are natural confequences of a violent
irritation of the nerves of the lower teeth in
the toothach ; and pain in the teeth and ear,
is as natural a confequence of an anging, ——
Hence alternate preflure onthe chin may fome-
times relieve the violence of a toothach.——
Hence deftroying the nerves of a tooth by
attual or potential cauteries, ov pulling 4 ca-
rious tooth, fo often removes immediately all
thele {fymptoms. Hence no cure isto be
found for fome ulcers in the upper or lower
jaw, but by drawing a tooth. Hence in
cancers of the upper lip, the falivary glands
are in danger of being affefted, or the difeafe
may be occafioned to the lip by its beginning
in the glands. Perhaps the fympa-
thy of the organs of tafting and {melling may:

in
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this nerve 1s faid to go off; and therefore it is
more prnbable, that it receives an addition
there, rather than gives off a branch. Laftly,
It is found, that upon cutting the intercoftal
nerves of living animals, the eyes plainly were
affeéted ; they loft their bright water; the
gum, or gore, as we call it, was feparated in
greater quantity ; the pupil was more con-
trated ; the cartilaginous membrane, at the
internal cent/us, came more over the eye ;
and the eye-ball itfelf was diminifhed.

To this 1t is anfwered, in defence of the
more common doé&rine, 1/, That- other
branches of nerves go off in a refleGted way,
as well as this does, fuppofing it to be the be-
ginning of the intercoftal ; and that the reflec-
tion would rather be greater, if it is thought
to come up from the intercoftal to the fixth,
2dly, Itis denied that this nerve is for ordinary
thicker at its fore than its back part; and
if 1t was fuppofed to be thickeft nearer to the
orbit, the conclufion made above could not be
drawn from this appearance, becaufe other
nerves enlarge fometimes where there is no ad-
dition made to them, as in the inftance already
mentioned of the trunk of the fifth pair while
below the dura mater. 3dly, The experiments
on living animals fhew indeed, that the eyes
are affeéted upon cutting the intercoftal nerve,
but not in the way which might have been ex-
pe&ted, if the intercoftal hachurniﬂ]ed fuch a
fhare of the nerve that goes to the abduslor
muicle of the eye; for it might have been
thought, that this mufcle would have been fo

much weakened immediately upon cutting the
inter-
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intercaflal, that its antagonift the aédustor would
have greatly prevailed overit, and have turn-
ed the eye {trongly in towards the nofe ; which
1s not faid to be a confequence of this expert-
ment. So that the arguments are ftill equivo-
cal ; and more obfervations and experiments
muft be made, before it can be determined
with certainty, whether the fixth -pair gives
or receives a branch here. In the mean time,
I fball continue to {peak about the origin of
the /ntercoflal with the generality of anate-
mifts.

At this place where the.intercoftal begins,
the fifth pair is contiguous and adherent to the
fixth ; and it is generally faid, that the oph-
thalmic branch of the fifth gives a branch or
two to the beginning of the intercoftal, or re-
ceives fuch from it. Others deny any fuch
communication between them ; and thofe who
afirm the communication contfefs,-that in
{ome fubjetts they could not fee it.  After ex-
amining the nerves here in a great many fub-
jects, I cannot determine whether or not there
are nervous filaments going from the one to
the other. Sometimes I have thought that I
traced them evidently ; at other tirmes I ob-
ferved that what I diffe€ted for nervous fila-
ments, was collapfed cellular fubftance; and
in all the fubjeéts where I had pufhed an in-
je&tion fuccefsfully into the very fmall arteries,
I could only obferve a plexus of veflels con-
necting the one to the other. In any of thefe
ways, however, there is as much conne&ion
as, we are aflured from many experiments and
sbfervations on other nerves, is {fufficient to

R 4 ‘make
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body elfe can perceive, Perhaps too the
diftribution of this nerve occafions the head
to be {o quickly turned upon the impreffion
of found on our ears,

The EIGHTH PAIR of nerves rife from
the lateral bafes of the corpora olivariain dif-
gregated fibres; and as they are entering the
anterior internal part of the holes common to
the os occipitis and temporum, each is joined
by a nerve which afcends within the dura ma-
ter from the tenth of the head, the firft, fecond
and inferior cervical nerves: This every body
knows has the name of the NERVUS AC-
CESSORIUS. When the two get out of the
fcull the accefforius feparates from the eighth,
and, defcending obliquely outwards, paffes
through the flerno-maftoidens mufcle, to which
it gives branches, and afterwards terminates
in the trapezius and rhomboid mufcles of the
feapula. In this courfe it is generally more
or lefs joined by the fecond cervical nerve.
Why this nerve, and feveral others
which are diftributed to mulcles, are made’
to pierce through mufcles, whichthey might
have only pafled near to, I do not know.

The large eighth-pair, foon after its exit,.
gives nerves to the tongue, larynx, pharynx,
and ganglion of the intercoftal nerve, and be-
ing disjoined from the ninth and intercoftal,
to which it adheres clofely fome way, runs
ftreight down the neck behind the internal ju-
gular vein, and at the external fide of the
carotid artery. As it is about to enter the ¢/~
rax, a large nerve goes off from the eighth

of
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tercoftal nerve which comes out of the fcull 3
and therefore fhall here fubjoin a curfory de-
{fcription of this nerve, notwithftanding its
much Jarger part is compofed of nerves com-
ing out from the /pinal marrow. ‘There is no
greater incongruity in point of method to fay,
that the nerve we are defcribing receives ad-
ditions from others that have not been de-
fcribed, thanitis to repeat in the defcription
of a great many nerves, that each of them
gives branches to form a nerve which we are
ignorant of ; which is all the difference be-
tween defcribing the intercoftal before or af-
ter the {pinal nerves.

"The branch refleéted from the fixth pair,
joined poflibly by fome filaments of the gpt/-
thalmic branch of the fifth, runs along with.
the internal carotid artery, through the crook-
ed canal formed for it in the temporal bone,
where the httle nerve is very foft and pappy,.
and in feveral fubjeéts divides and unites again,,
and is joined by one or more branches from
the fifth, particularly of its fuperior maxillary
branch, before it comes out of the fcull. May
the compreflion of this nerve by the carotid
artery when ftretched during the fyflole, con-
tribute to the diaflole of the heart ? Asfoonas
the nerve efcapes opt of this bony canal, it
is conne&ted a little way with the eighth and
minth ; then{eparating from thefe, atter feem-
ing to receive additional nerves from them, it
forms a large ganglion, into which branches
form the tenth of the head, and from the firft
and fecond cervical, enter, From this gan-
elion the nerves come out again fmall to run

| dow
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down the neck along with the carotid artery,
communicating by branches with the cervical
nerves, and giving nerves to the mufcles that
bend the head and neck. As the intercoftal
is about to enter the thorax, it forms another
ganglion, from which nerves are fent to the
trackea and to the heart; thefe defigned for
the heart joining with the branches of the
eighth, and moft of them pafling between the
two great arteries and the auricles, to the fub-
ftance of that mulcle, The intercoftal after
this confifting of two branches, one going be-
hind, and the other running over the fore-part
of the fubclavian artery, forms a new gan-
glion where the two branches unite below that
artery, and then defcending along the fides
of the weriebre of the thirax, receives
branches from each of the dorfal nerves;
which branches appearing to come out be-
tween the ribs, have given the name of
intercoftal to the whole nerve. Where the
addition is made to it from the fifth dorfal
nerve, a branch goes off obliquely forwards ;
which being joined by fuch branches from
the fixth, feventh, eighth, and ninth dorfal,
an anterior trunk is formed, and paffes be-
tween the fibres of the appendix mufculofa of
the diapbragm, to form, along with the
other intercoftal and the branches of the eighth
pair, a large femilunar ganglion, fituated be-
tween the czliac and fuperior mefenteric
arteries ;3 the roots of which are as it were
involved in a fort of nervous net-work of
this ganglion, from which a great number of
very {mall nervous threads run out to be ex-
tended on the furface of all the branches of

thofe
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vertebre of the neck, twelve between thofe of
the back, five between thofe of the loins, and
fix from the falfe vertebre.

The FIRST CERVICAL pair of nerves
cames out between the firft and fecond wer-
tebre of the neck ; and having given branches
to join with the tenth pair of the head, the
{econd cervical and intercoftal, and to ferve
the mufcles that bend the neck, it fends its
largeft branches backwards to the extenfor
mufcles of the head and neck ; fome of which
- piercing through thefe mulcles, run up on the
ccciput to be loft in the teguments here ; and
many fibres of it advance fo far forward as
to be conne&ted with the fbrils of the firft
branch of the fifth pair of the head, and of
the portio dura of the audiiory nerve. .
Hence poffibly it is that a clavus Ayflericus
changes fuddenly fometimes from the fore-
head to a violent pain and ipafm in the back-
part of the head and neck. ;

The SECOND CERVICAL s {oon joined
by fome branches to the ninth of the head
and intercoftal, and to the firft and third of
the neck ; then has a large branch that comes
out at the exterior edge of the fferno-maftoideus
mufcle, where it joins with the accefforius of
the eighth pair; and is afterwards diftri-
buted to the platyfma myoides, teguments of
the fide of the neck and head, parotid gland,
and external ear, being conneéted to the por-
tio dura of the auditory nerve, and to the
firft cervical, 'The remainder of this fecond
cervical is fpent on the levator feapule and
the extenfors of the neck and head. Ge-

nerally
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3. CUTANEUS runs down the fnre—part

of the arm near the fkin, to which it gives off
branches ; and then divides on the infide of
the fore-arm into feveral nerves, which fupply
the teguments there, and on the palm of the
hand. In opening the bafilic vein of the
arm, at the ordinary place, the fame fymptoms
are fometimes produced as in opening the ex-
ternal jugular vein, and from a like caufe, to
wit, from hurting a branch of this cutaneous
nerve with the lancet. | :

4. MUSCULO-CUTANEUS, or per-
forans Cafferi, pafles through the coracobra-
chialis mufcle; and, after fupplying the biceps

exor cubiti and brachiceus internus, pafles be-
hind the tendons of the diceps, and over the
cephalic vein, to be beftowed on the tegu-
ments on the outfide of the fore-arm and
back of the hand.—-This nerve is fometimes
hurt in opening the cephalic ven, and caufes
pain and numbnefs for a fhort time.

5. MUSCULARIS has a {piral courfe from
the axilla, under the os Aumeri, and backward
to the external part of that bone, fupplying
by the way the extenfor mufcles of the fore-
arm, to which it runs between the two bra-
chicei mufcles, and within the fupinator radi
longus,- At the upper part of the fore-
arm, it fends off a branch, which accompa-
nics the fupinator longus till it comes near the
wrift, where it paffes obliquely over the ra-
dius, to be loft in the back of the hand and
fingers.—The principal part of this nerve
pierces through the fupinator radii brevis, to

{erve
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ferve the mufcles that extend the hand and

fingers, whofe ations are not injured when
the fupinator a&s.

- 6. ULNARIS 1s extended along the infide
of the arm, to give nerves to the mulcles
that extend the fore-arm to the teguments
of the elbow: Towards the lower part of
the arm, it flants a little backward to come
at the groove behind the internal condyle
of the os humeri, through which it runs to
the w/na. 1n its courfe along this bone, it
ferves the neighbouring mufcles and tegu-
ments ; and as it comes near the wrift, it de-
taches a branch obliquely over the u/na to the
back of the hand, to be loft in the convex
part of feveral fingers. "The larger part of the
nerve goes ftraight forward to the internal
fide of the os pififorme of the wrift ; where

it fends off a branch which finks under the
large tendons in the palm, to go crofs to
the other {ide of the wrift, ferving the mufcu-
8 [umbricales and interoffei, and at laft termi-
nating in the fhort mulcles of the thumb and
fore-finger. 'What remains of the ulnar nerve
after {upplying the fhort muficles of the little~
finger, divides into three branches; whereof
two are extended along the {ides of the fheath
of the tendons of the flexors of the little-
finger, to furnith the concave fide of that
finger ; and the third branch is difpofed in the
fame way upon the fide of the ring-ﬁnger next
to the hittle finger,

When we lean or prefs on the internal con-
dyle of the os Aumeri, the numbnefs and

prickling
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'The TWELVE DORSAL nerves of each

fide, as foon as they efcape from between the
vertebre, fend a branch forward to join the
intercoftal, by which a communication is made
among them all ; and they foon likewife give
branches backwards to the mufcles that raife
the trunk of the body, their principal trunk
being extended outwards to come at the fur-
row in the lower edge of each rib, in which
they run toward the anterior part of the thorax,
between the internal and external intercoftal
mufcles, giving off branchesin their courfe to
the mufcles and teguments of the thorax.

‘The FIRST dorfal, as was already obferv-
ed, is particular in this, that it contributes to
form the brachial nerves; and that the two
branches of the intercoftal, which come down
to the thorax, form a confiderable ganglion
with it,

The SIX lower dorfal nerves give branches
to the diaphragm and abdominal mufcles. |

The TWELFTH joins with the firft lum-
bar, and beftows nerves on the mufculus qua-
dratus lumborum and iliacus internus.

May not the communications of all thefe
nerves be one reafon, why the parts they
ferve a&t fo upiformly and conjunétly in ref-
piration, and confpire together in the con-
vulfive motions of coughing, fneezing, &c.?
The twitching fpaims that happen fome-
times in different parts of the mufcles of the
abdomen, by an irritation on the branches of
the lower dorfal nerves, are in danger of oc-
cafioning a miftake in praétice, by their re-
femblance to the colick, nephritis, Eﬂ’r.;—}l—
- e
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formed that runs along the pfoas mulcle, to
efcape with the external iliac veflels out of the
abdomen, below the tendinous arcade of the ex-
ternal oblique mufcle. 'This nerve, which is
named the ANTERIOR CRURAL, is diftri-
buted principally to the mufcles and tegu-
ments on the fore part of the thigh. A
branch, however, of this nerve runs down the
infide of the leg to the upper partof the foot,
keeping near to the vena /&Pp&mna ; 1n opening
of which with a lancet at the ancle, the nerve
is fometimes hurt, and occafions fharp pain at
the time of the operation, and numbnefs af-
terwards.

The remainder of the fourth lumbar and
the fifth join in compofing the largeft nerve of
the body ; which is foon to be defcribed.

W hoever attends to the courfe of thefe lum-
bar nerves, and of the fpermatic veffels and
nerves upon the pfoas mufcle, with the oblique
paflage of the ureter over that mufcle, will not
be furprifed, that when a ftone is pafling in
this canal, or even when it is inflamed, the
trunk of the body cannot be raifed ereét,
without great pain ; or that the fkin of the

thigh becomes lefs fenfible, and the thigh is

drawn forward, and that the tefticle often
fwells, and is drawn convulfively towards the
ring of the abdominal mufcles,

The SIXTH PAIR of the falfe VERTE-
BR/E confift each of {mall pofterior branches
fent to the hips, and of large anterior branch-
€s.
The firfl, fecond, and third, after coming
through the three upper holes in the fore-

| part
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part of the os faerum, join together w:th the
fourth and fifth of the loins, to form the larg-
eft nerve of the body, which is:well known
by the name of SCIATIC or ISCHIATIC
nerve : This, after fending large nerves to the
different parts of the pelvis, andto the exter-
nal parts of generation and the podex, as alfo
to the mufcles of the hips, paffes behind the
great fuber of the o5 ifchium, and then over the
guﬁdﬂg&'mrm meLIES to f'lln dDWH near to fhﬂ-
bone of the thigh at its back-part, giving off
nerves to the neighbouring mufcles and tegu-
ments. Some way above the ham, where it
has the name of the popliteus nerve, it fends
off a large branch that pafles over the fibula,
and finking in among the mufcles on the an-
terior external part of the leg, runs down to
the foot, to be loft in the upper part of the
larger tues, fupplying the neighbouring muf-
cles and teguments every where in its pafﬁge
"The largeér branch of the feiatic, after giving
branches to the mufcles and teguments about
the ham and knee, and fending a large cuta-
neous nerve down the calf of the leg, to be
loft at laft on the outfide of the foot and
upper part of the leffer toes, finks below the
gemellus mufcle, and diltributes nerves to the
mufcles on the back of the leg; among which
it continues its courfe, till pafling behind the
internal malleolus, and in the internal hollow
of the os caleis, 1t divides into the two plantar
nerves: The internal of which 15 diftributed
to the toes in the fame manner that the radial
nerve of the hand ferves the concave fide of
the thumb and fingers ; and the external plan-
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404 OF THE PARTICULAR NERVES.

- tar isdivided and diftributed to the fole of the

- foot and toes, nearly as the ulnar nerve is in
the palm of the hand, and inthe concave part
of the fingers. _

Several branches of thefe nerves, that
{erve the inferior extremities, pierce through
mulcles. i a1

By applying what was faid of the nerves in
general to the particular diftribution of the
nerves of the inferior extremities, we may
{fee how people with fractured legs, efpecially
where there are {plinters, fhould be fubjeét
to convulfive ftartings of the fraétured mem-
ber. Why, upon tying the blood-veflels in
an amputation of the leg, the patients fhould
fometimes complain of violent pain in their
toes ; why fuch patients fhould alfo be
troubled with ftartings ; why, for a confi-
derable time after the amputation of the dif-
eafed limb, when the fuppuration is well ad-
vanced, they fhould complain of pain in the
fore which occafioned the amputation.

The FOURTH, which, with the two fol-
lowing, is much fmaller than the three fupe-
rior, foon is loft in the wvefica urinaria and in-
teftinum rectum,

- 'The FIFTH comes forward between the
extremity of the os facrum and coccygis, to
be diftributed principally to the levatores ani.

‘The SIXTH, which fome think to be
only a produ&ion of the dura mater, advances
forward below the broad fhoulders of the firit
bone of the os coccygis, and is loft in the
[phinfler ani and teguments covering it, 55
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'The branches of the fourlaft cervical nerves,
and of the firft dorfal, which are beftowed on
the fuperior extremities, and the two crurals,
with the {ciatic, which are diftributed to the
inferior extremities, are much larger propor-
tionally to the parts they ferve, than the
nerves of the trunk of the body, and efpeci-
ally of the wifcera, are; and for a very good
reafon, that in the moft common neceffary
altions of life, a fufficient quantity of fluid,
on which the influence of nerves feems to de-
pend, may be fupplied to the mufcles there,
which are obliged to perform more frequent
and violent contra&ions than any other parts
do.—=--The fize of the nerves of the inferior
extremities {eem larger proportionally than
in the fuperior extremities y the inferior extre-
mities having the weight of the wholebody to
{fuftain, and that frequently at a great difad-
vantage,=— W hat the effet is of the nerves
here being injured, we fee daily, when people
happen, by fitting wrong, to comprefs the {ci-
atic nerve, they are incapable for fome time
after to fupport themfelves on the affe&ed ex-
tremity : And this is ftill more remarKable in
the fciatic or Aip-gout, in which the member

is not only weakened, but gradually fhrivels

and walftes.
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line diameter, which is generally named the
THORACIC DUCT, ' 'This pafles betwixt
the mufcular appendices or inferior mufcles of
the diaphragm, on the right of, and fome-
what behind the acrta; then, being lodged in
the cellular fabftance behind the pleurs, it
mounts between the asria and the vena aZygos
as far as the fifth vertebra of the thorax,where
it is hid by the ezygos,-as this vein rifes fora
wards to join the defeending or fuperior cavag
after which the du& pafles obliquely over to
the left fide behind the a@/ophegus, aorta
defeendons, and the great curvature of the aorta,
until it reaches the left carotid artery 3 behind
which, on the left fide of the @/fophagus, it
rups to the interitice of the firft and fecond
vertebra 6f the thorax, where it begins to fe-
- parate from the carotid, ftretching farther to-
wards the left internal jugular vein by a circu-
lar turn, whofe convex part is uppermoft. At
the top of this arch it {plits into two for a
line and an half; the fuperior branch receiv-
ing into it a large lymphatic veffel from the
cervical glands. 'This lymphatic appears, by
blowing ‘air and inje@ing liquors into it, to
have few valves. 'When the two branches are
-again united, the du€t continues its courfe to-
wards the internal jugular vein, behind which
it defcends, and, immediately at the left fide

of the infertion of this vein, enters the fuperior

pofterior part of the leftfubclavian vein,whofe
internal membrane duplicated, forms a femi-
lunar valve that is convex externally, and co-
vers two thirds of the orifice of the du& ; 1m-
mediately below this orifice, a cervical fvein
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