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PARTV

Containing a Dsscurnon of the

INTEGUMENTS

By Dn WINSLOW

" With App1TioNs and IMPROVEMENTS:
——— o

OF THE COMMON INTEGUMENTS.

¢ LL the parts of the human body are in-
"vefted by feveral common and univerfal
coverings, to which anatomifts glvc the
name of integuments.
¢ There have been many difputes about the number
of thefe integuments. The ancients reckoned up five, *
viz. the epidermis, fkin, membrana adipofa, panniculus
carnafus, and membrana mufculorum communis.
Vor.II, . B The
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¢¢ The three firft of thele coverings are truly commors |
or univerfal,that is,extended overallparts of the body.
, « The two other coverings are not univerfal, but
- confined to particular parts ofg the body.
¢ The moderns divide the integuments into cuticula;
rete mucofum, cutis vera, and corpus adipofum.

THE CUTICU’LA

« TxE outfide of the fkin s covcrcdbya thin tranfpa-
rent infenfible pellicle, clofely joimed “to it, which is
called epidermus, cuticula, or fcarf-fkin..

¢« The fubftance of the cuticle appears to be very uni-
form on the fide next the fkin ; and to be compofed on
the other fide, of a great number of very fine fmall
fquamous laminz, without any appearance of fibrous
cr vafcualr texture, except fome. fmall filaments by
which it is conneéted to the parts below.

“ This fubftance is very folid and compatt, but yet
capable of bemg extended and thickened, as we fee by
fteeping it in water, and by the blifters ralfed on the
fin by veficatories or any-other means; and from
thence it would feem, that it is of a fpongy texture. It
yields very much in fwellmgs but not fo much as the
fkin without breaking or crackmg

¢« With refpet to its origin, fome authors have fup-
pofed it to be formed by a moifture exhaled from the
whole furface of the body, which gradually hardens
when it is expofed to the air: but the feetus in utero,
where no air is admitted, isa proof againft this opinion;
and it grows readily under plafters applied to any part
of the body.~—Leeuwenhoeck fuppofed its fdrmation to
be owing to the expanfion of the extremities of the ex-
cretory veflels, which are found every where upon-the
furface of the true fkin. Ruyfch attributed its origin ta
the nervous papille of the fkin ; and Heifter thinks it
probable that it may be owing ‘both to the papillz and
the excretory veflels. Morgagni, on the other ‘hand,
,contcnds, that it is nothing more tham the furface l:»f

- the



Part V. THE CUTICULA, T Ir

the cutis, hardened and rendered infenfible by the li-
quor amnii in the uterus, or by the preflure of the air.:
In fa&, we know little about its origin: butthe regene-.
ration of it is very evident, fudden, and furprifing ; for,
let it be deftroyed ever fo often, it ftill grows again.

¢ Hard and reiterated fri&tions loofen it infenfibly 3
and prefently afterwards a new ftratum arifes ; which
thrufts the firft outward, and may itfelf be loofened and
thruft outward by other ftrata. '

¢ It isnearly in this manner that callofities are formed
on the feet, hands, and knees ; and the feveral lami-
nz or ftrata obfervable at the fame time on many
other parts of the body, are owing to the fame caufe,
though many anatomifts have looked upon them to be
natural. But it muft be acknowledged, that, on the
palms of the hands and foles of the feet, the cuticle is
commonly thicker than on any other part. .

< The cuticle adheres very clofely to the cutaneous
papille under it ; but it may be feparated by boiling, or
fteeping for.a long time in cold water. . It is not im-
poflible to feparate it with the knife ; but this manage-
ment teaches us nothing of its ftructure.

¢ It adheres ftill clofer to the corpus mucofum, which
is eafily raifed along with it; and they feem to be true
portions or continuations of each other.

- ¢ The colour of the cuticle is naturally white; and the
apparent colour thereof is owing to that of the corpus
mucofum. For, if we examine the European and Afri-
can, we find the cuticle to be nearly of the fame colour in
both, whereas their corpus mucofum is very different.
¢ The cuticle covers thefkin through its'whole extent,
excepting at places where the nails lie. It is marked
with the fame furrows and lozenges as the {kin, and has
the fame openings and pores; and may be faid to co-
ver not only the whole external part of the body, but
to line many of the large paffages, as the alimentary ca-
nal, the lungs, vagina, urethra, &c. -
¢ When we examine narrowly the fmall paffages thro’

B2 ‘ which™



yz. . OF THE INTEGUMENTS. PartIV.

which the febaceous matter of ‘the ikin pafles, the cu-
ticle feems to enter thefe, in order to complete the fe-
cretory tubes. The foflule of the hairs have likewife
the fame produtions of the cuticle; and it feems’ to
give a kind of covering to the hairs themfelves. Laftly,
the almoll imperceptible duéts of the cutancou.s pores
are lined by it. - ;

© < If the fkin'be macerated for a long whlle in water,
‘the cuticle, with its elongations, may be feparated from
it. By this aobfervation we may explain how blifters
may remain for a long time on the fkin without giving
paflige through thefe holes to the matter which they
contain ; .which boles one would think ought to be in-
creafed by this dilatation and tenfion of the cuticle.

.- % But when'the cuticle isfeparated from. the fkin, it
carries ‘along with it ‘part of thefe: cutaneous fibres ;
which being comprefled by the matter confained in the
blifter, ‘fhut the: pores of the feparated cuticle’ like
fo-many valves ; and it is probably thefe fmall portions
which have: bccn tak::n for valves of the: cutanicous
tubes. -

CORPUS MUCOSUM.

&4 UNDER thfc cutlcle, we ‘meet with a Inb&am:e of a
greyith colour, which has been thought to rcprcfent a
net-work ; hcncc it. has gotithe name of corpus. ‘reticu-
lare, or mucofum. It is of -a foft, mucilaginons, and
vifcid nature; and fills up the mterﬁxces of the. fibres
running betweer the cutis vera and cuticula. After
raifing the cuticle in a negro, this fubftance ‘appears
of a black colour, and is compofed of two layets. - It
is this that chiefly gives the: colour to the fkin ; for it is
bla¢k ia the African; whxtc brown, or ycl!owx.{h in thc
European.

¢ Theorigin of this miucous fubftance has not hlthcr-
to been fufficiently explained ; nor has it been fully de-
termined what purpofes it ferves in the human body.
The reafon why it is black in thc negro has been fup-
pofed

"L



PatV.  THE CUTIS VERA.™ 13

pofed to be for ferving asa defence aguinft the external
heat, by preventing the rays of the fun from penctra-
tmg his body ; but the matter fill lies hxd in obfcumy.

! CUT1S VERA.

o The cutis vera, or fhin properly- fo called, is a fub-
ftance of very large extent, made up of feveral kinds
~of fibres, clofely conneted together, and running in
various diretions, being compofed of the extremmcs
of numerous veflels and nerves.”

This texture is what we commonly ‘call leather ; and
it makes, as it were, the body of the’ fkin. - It is fot
eafily torn ; may be ‘elongated in all direGions, and
afterwards rccovers itfelf, as we fee in fat pctfons, h
women with child, and in fwellings ; and it is thicker
and more compa& in fomne places, than in others.

Its thicknefs-and compaétnefs are not, hdwever, al-
ways proportionable : for on the poﬂerlor parts of .the
“body, it is thicker and more lax than on the fore-parts;
-and on the palms of the hands, and {oles of thefeet, it is
both very thick and very folid. It is generally more
difficult to be pierced by pointed inftrumerits in the bel-
ly, than in the back.

The outer furface of this fubftance is furnithed with
fmall eminences, which anatomifts have thought fit to
call papille. < They appear through its whole furface
fike fmall granulations; and feem to be calculated to re-
ceive the impreflions of touch, being the moft eafily
‘obferved where the fenfe of fcclmg is the moft delicate,
as in the points of the fingers and palms of the hands;
and are fuppofed by many to be the capillary filaments
of the cutaneous nerves, which terminate by fmall ra-
diated pencils : but they muft be allowed to be formed
like the other parts of the cutis; only the nervous fi-
brille will be found to be more numerous in them than
in other parts.”

Thcfe paplllm differ very much in ﬂgure and difpofi-

B3 tion,



14 "OF THE INTEGUMENTS. Part V.

tion in the different parts of the body, and they may be
diftinguifhed into feveral kinds.

The greateft part of them is flat, of different breadths ;
and feparated by fulci, which form a kind of irregular
lozenges. The pyramidal figure afcribed to them, is
not natural; and appears only when they are contraéted .
by cold, by difeafes, by boiling, or by fome other arti-
ficial preparation which alters their ordinary ftructure.

The papillee of the palm of the hand, of the fole of
the foot, and of the fingers and toes, are higher than on
the .other parts of the body; but they are likewife
Amaller, clofely united together, and placcd as it were
endwife with refpe& to each other, in particular
xows, which rcprcfcnt on the fkin all kinds of lines,
Atraight, crooked, waving, fpiral, &c. Thefe feveral
lines are often dlﬁm&ly vifible inthofe parts of the palm
of the hand which are next the firft phalanges of the
fingers,

The red part of thc lips- is made up of papille, re-
prefenting very fine hairs or villi clofely united toge-
ther,

There is another particular kind under the nails ; the
papill being there more pointed, or in a manner co-

* nical, and turned obliquely toward the ends of the
fingers. Thofe which are found in the hairy fcalp,
fcrotum, &c. are {till of other kinds.

In inflammations, we obferve a reticular texture of
capillary veflels, more or lefs extended on the furface
of the fkin; and curious anatomifts demonftrate the
fame thing by fine injetions, which may be looked
upon as artificial inflammations. But neither of thefe
methods proves, that, in the natural ftate, thefe veflels
are blood-veflels ; that is, that thcy contain the red
portion of the blood.

It

* ¢ Something fimilar to this has been injeCted lately by Mr
Baynham of Londen, who thought it rete mucofurn ; and after-
wards by Mr Cruikfhank, who calls it caticula quarta. See Mr
Cruik/bank’s Letter to Mr Clare,”
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- It is more’ probable.that this vafcular texture is-only
a continuation or produdtion of the very fmall capilla-
ries of the arteries and veins; which, in the natural
ftate, tranfmit only the ferous part of the blood, while
the red part continues its eourfe through wider Tamifi- ‘
cations, which.more preperly retain the name of blood-
veffels.

This vafcular texture is of various forms and figures
in the different parts of the body. It is not -the fame
in-the face with what it is elfewhesé; neisher is it alike
on 2all the parts of the face, as may be difcovered by
the moft ordinary ‘microfcepes: and from hence we
might perbaps be enabled to give a reafon, why one
part of the body tyrns red more eafily than another.

The fkin has feveral confiderable openings, fome.of
which have particular names ; fuch as the fiffure of the
palpebrz, the nares, the mouth, the external foramen
of the' ears;- the anus, and .openings of the parts. of
‘generation,

Befides thefe, it is. pcrforatcd by an infinite ‘number
of fmall holes, called pores, which -are of two kinds.
‘Some are more or lefs perceivable by the naked eye ;
Iuch as the orifices of the milky dulls of the mamme,
the orifices of the excretory canals of the cutaneous
glands, and the paflage of the hairs.

The other pores arve imperceptible to the naked cye,

but vifible through a microfcope ; and their exiftence is
likewife proved by the cutaneous tranfpiration, and by
the effe@s of topical applications ; and from thefe twe
phznomena, they have been divided into arterial and
venal peres.
- We ought hkcwﬂ'c to obferve the adhefions and folds
of the fkin. Itis everywhere ‘united to the corpus
adipofum ; but it adheres to it -much more clofely in
dome parts than.in others, as in the palm of the hand,
fole of the foot, elbow, and knee. .

Some plicz or folds in the fkin depend on the ftruc.
dure of the membrana adipofa or cellularis, as thofe in

B4 the
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the neck and buttocks: others do not depend on that
membrane, fuch as the rugz in the forehead, palpebree,
&c. which are formed by cutaneous muf(:lcs, and dif-
poled more or lefs in a contrary direction to thefe mul'-
cles. Thefe folds increafe with age.

There is befides a particular kind of folds in the fkin
of the elbow, knee, and condyles of the fingers and
toes ; which are owing neither t6 the conformation of
the membrana adipofa, nor to any mufcle.

Laftly, there is a kind of plica, or rather lines,
which crofs the palm of the hand, fole of the foot,
- and correfponding fides of the ﬁng&rs and toes, ift dif.
ferent direCtions. Thefe ferve for employment  to for-
tune-tellers ; whofe pretended art is eontrary to treli-
glon, and defplfed by all men of fenfe.

GLANDS OF THE SKIN.

~ ¢ In different parts of the body,  we meet with fmall
glands or follicles of an oval form, and feated chieﬂy ,
under the fkin in the corpus adipofum..
- ¢ They are compofed of convelated veﬂ'el’s; bu-t n
fome parts of the body they appear to be formed of
fmall cylindrical tubes or fimple follicles, - continued
from the ends of the arteries, and difcharging, by fmall
excretory duts, a fat and oily matter, that ferves to
lubricate and moiften the furface of the fkin.* "When
the fluid they fecrete has acquired a certain degree of
" thicknefs, it approaches to the colour and confiffence
of fuet : and from this appearince they have dérived
the name-of fébaceous glands. -They are found cliefly
on the nofe, ears, axille, likewife round the nipple, -
and about the external parts of gcncratlon “ift ' both
fexes. N

« Befides the febaceous glands, anatoical writers
mention other fmall fpherical bodies plated every where
over the furface of the body, in much greater: abun-
‘dance than thofe juft mentioned, and named miliary.
They are faid to' have excretory -ducts ¢that-open oh

the
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the furface of the cuticle, and diftil the fweat and mat-
ter of infenfible perfpiration ; but after all that has been
faid by different authors about them, their exiftence is
tiow generally denied.”

USES OF THE SKIN

!T is chiefly and properly the filamentary fubﬂancc
called the body of the fhin, which is the univerfal inte-
gurhent of the body, and the bafis of all the other cu-
taneous parts ; each of which has its particular ufes.

‘The {kin is able to refift external injuries to 4 certain
degree, and fuch 1mprcﬁions, fritions, {trokes, &c. to
which the human body is often liable, as would hurt,
wound, and diforder the parts of which it is compofcd
if they ‘were not defended by the fkin.

The papille are the organ of feeling, and contribute
to an univerfal evacuation, called njerf ble tranfpira-
tion. 'They likewife ferve to tranfmit from without, in-
wards, the {ubtle particles or impreflions of fome thmgs

- applied to the fkinr.- The firft of thefe three ufes de-
petids on the extremities of the nerves; the fecond on
the arterial produétions ; and the thrrd on the produc.
tions of the veins.

The cutanéous’ glands fecrete aht oily humour of dif-
ferent confiftences ; and they are likewife the origin of
fweat.. But without the epadcrmls, both papille and
glands would be ‘difturbed in their fun&ions ; on whlch
great diférders muft enfue.

In order to exphain the mechanifm of fcelmg, or of
the touch, we fhould firft be made acquainted with the
fenfes in gcncral for which this is not a proper place ;
and therefore all that I fhould obférve hete, is, that
there are at leaft two forts of feelmg ; one gcneral thc
other particular.
~ Particular feeling is aceompanied with a certain de-
terminate impreffion, by which we are enabled to dif-
cern objes in a-very diftinét mannet ; and this is pro-
yerly what 1s' célled the fouch, the proper orgag otf

whic
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whiclr is at the infide of the ends of the fingers. - Ge-
neral feeling is indeterminate and indiftin&, not being
accompanied with the fame impreflion as the former.
Thefe differences, in the fenfe of feeling, depend on
thofe of the papille; which, in effe&, appear to be
more clofe, and made up of a greater number of ner-
‘wvous filaments, at the ends of the fingers than any
where elfe ; for the nervous ropes that go to the fingers
. are prooortlonably larger than thofe that go to anyother
part of the body.
The epidermis ferves to keep the. pcncnls Or nervous,
filaments of the papillz in an even fituation, and with-"
. out cenfufion; and it likewife moderates the impref-
fions of external objects. Particular, as well as gene-
ral feeling, is more or lefs perfe&, in proportion to ‘the
thinnefs of the epidermis ; callofities i in which, weaken,
and fometimes deftroy both.

Another ufe of the epidermis is to regulatc the cu-
tancous evacuations already mentioned; the moft con-
fiderable of which is infenfible tranlpiration. By this
we underftand a fine exhalation, or a kind of fubtle
fmoke, which flows out of the body imperceptibly, and
in different quantities. It might be called cutaneous
tranfpiration, to diftinguith it lgrom pulmanary tranfpi-
ration ; of which hereafter.

This cutaneous exhalation becomes, fcnﬁblc, by ap-
plying the end of the finger, or palm of the hand, to
the furface of a looking-glafs, or of any other polithed
body ; for it prefently looks dull, and, appears to be
covered with a condenfed vapour. It feems to me, that
the convex fide of the band and ﬁngers does not ;furmih
{o great a quantity of this exhalatiorr as the palm of
the hand, and the infides .of the ﬁngcrs, cfpcc:ally the
extremities ; which points out one ufe of. this tranfpis
ration, viz. to keep the.nervous filaments in due-order
for particular feeling. . -

Another proof: oﬁ,mf;pﬁblc tranfplratwn, is the fa-
mous experiment of Sanétorious, conginued for thirty

years
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‘years without interruption ; by which he found, that
this evacuation in one day was equal to all the fenfible -
evacuations for fifteen days. . :

This calculation is not agreeable to what has been
made in other countries, particularly thofe from the
like experiments made by M. Dodart and Morin of the
royal academy of fciences, and by Dr James Keill as
publithed in his Statica Britannica. Neither can the
balance inform us, whether the cutaneous tranfpiration
is greater or lefs than the pulmonary.

A long time ago, I difcovered a method to render
this tranfpiration vifible, to the diftance of about haif a
foot from the body; and 1 mentioned it in a thefis
printed at Copenhagen. If we look at the fhadow of a
bare head on a white wall, in a bright funfhiny day,
and in the fummer-feafon, we will perceive very di-
ftin&tly the thadow of a flying fmoke rifing out of the
head, and mounting upward, though we cannot fee
the fmoke itfelf. We may try the fame experiment
with a dog or fowl, &c.

It is much in the fame manner, that the invifible ex-
halations from burning charcoal throw a very diftin&
fhadow ; and that the invifible fmoke of a chafing-difh,
warming-pan, ftove, &c. make all diftant objetts ap-
pear trembling, when viewed either over or on either
fide of thofe utentils.

The infenfible cutaneous evacuation is performed
fimply, and without any artifice, through the fmall
pores already mentioned, much in the fame manner as
we obferve the fmoke to arife from the entrails of an
animal newly killed and opened. It is a particular and
continual difcharge of the ferum of the blood through
the capillary veflels of the fkin.

It is naturally very moderate ; and it is more abun-
dant in the fummer, before a good fire, after ftrong
cxercnfe, and durmg the diftribution of the chyle, than
in the winter, in cold places, during imalion, and
before meals. .

: The
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The tranfpired matter’ appeats to be in fome degree
faline, as may be obferved by applying the tongue to
the palm of the hand when it -has not been wathed
Iately before.- This is perhaps the reafon why we feel
lefs pain when a wound is touched with the finger co- .
vered with filk, than with the naked fihger : but this
inconveniency mnght cafily be prevented by wathing the -
hands and fingers very well unmcdxatcly before we be-
gin to drefs wounds.

‘The matter of the other two cutaneous evacuations,
the fweat and thick oily fubftance, comes chiefly from
the glands of the fkin. Each of them differs according

‘to the different parts of the body where they are found,
as may be obferved both-of the filth and fweat of the
“head, arm-pits, hands; feet, &c.

This filth or naftinefs of the fkin, is an un&uous or
fatty matter, colleted infenfibly on the epidermis,
where it thickens, and forms a fort of varnifh, which in
time becomes pl"C]udlClaI by ftopping up tbc paﬂ"agct
of cutaneous tranipiration. -

This colle@ion is more readily made in wintter than
in fummer; and this is the reafon why it i¢ more diffi-
cult to kccp the hands clean in cold than in warm ‘wea-
ther. And while Iam diffe@ting in winter, the oftener
I wath my hands the lefs fenfible they are of cold.

MEMBRANA ADIPOSA, AND I’AT.

Tue laft univerfal integument of the human body,
is the membrana adipofa, or corpus adipofum. This
is not, however, a fingle membrane, but a congenes
of a great number of membranous laming, joined ir-
regularly to each other at different diftances, fo as to
form numerous interftices of different capacities, which
communicate with each other. Thefe interftices have
been named cellule, and the fubftance made up of them
the cellular fubflance.

‘The' thicksels of the membrana adnpofa is not the
#ime all over the body, and depends on the number of
- laminz
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faminz of which it is madeup. It adheres very clofely
to the fkin ; runs in between the mufcles in general, and
between their feveral fibres in particular ; and commu-
nicates with the membrane which lines the infide of
the thorax and abdomen.

This ftru€ture is demonftrated every day by butch-
ers, in blowing up their meat when newly killed; in
doing which, they not only fwell the membrana adipo-
fa, but the air infinuates itfelf likewife in the interftices
of the mulcles, and penetrates even to the vifcera, pro-
ducing a kind of artificial emphyfema.

Thefe cellular interftices are fo many little bags or
fatchrls, ¢ which. communicate frecly with each other,
and are” filled with an un&uous or oily juice, more or
lefs liquid, which is called fat ; the different confiftence
of which depends not only on "that of the oily{ubftance,
but on the fize, extent, and fubdivifion of the cells.

- Tt is generally known, that the. illuftrious Malpighi

took a great deal of pains about this fubftance ; that in

birds and frogs, ‘the. vifcera and’ veflels of which.are

tranfparent, he thought he faw..a kind of dutus adipofi;

and that, by prefling thefe dus, he obferved oily drops

to run dlfhné‘tly into the fmaH ramxﬁcauons of the vena
rtee.

The manafa&ure of foap, the compofition of the un-
guentum nutritum, and the different ,mixtures of oils
with faline and acid liquors, give us fome idea, at leaft,
of the formation of the fat in the human body; but the”
organ which feparates it from the mafs of blood, which
ought to be the fubjet of our prefent i mqmry, is not as
yet fufficiently known.

Fat is more fluid in living than in dead bodlcs It
melts with the heat of the f%ngers in handling it; and
its fluidity is in part obftrutted by the facculi which
contain it. - To take it entirely out of thefe bags, the -
method is to fet the whole over the fire in a proper vel-
fel ; for then the bags burft, and fwim in clufters ina
tmc aily fluid. - :

Thxs
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This fubftance increafes in quantity in the body by
reft and good living; and, on the contrary, diminithes
by hard labonr and a fpare diet. Why nourifhment
thould have this effe&, is eafily conceived ; and it is
likewife eafy to fee, that an idle fcdcntary life muft
render the fat lefs fluid, and confequently more ca-
" pable of blocking up the paffages of infenfible tranfpi-
ration, through which it would otherwife run off.

‘Hard labour diffolves it, and confequently- fits it for
paffing. out of the body, with the other matter of in-
fenfible tranfpiration. Some are of opinion, that it re- -
turns into the mafs of blood, ¢ by the lymphatics;”” and
that it can, for fome certa.m time, fupply the want of
‘nourifhment. : ,

By this, they think, the long abftinence of fome ani-
mals may be explamcd but I am apt to believe,
that the mere decreafe of cutaneous tranfpiration; oc-
cafioned by the continual reft and ina&ion of thefe ani-
mals, has a great fhare in this effect.

The proportional differences, in the thicknefs of this
membrana adipofa, are-determined, and may be obfer-
ved to be regular in fome parts of the body, where ei-
ther beauty or ufe require it. '

Thus we find it in great quantmes where the inter-
ftices of the mufcles would otherwife have left difagree-
able hollow or void places ; but being filled, and as it
were padded with fat, the fkin is raifed, and an agree-
: able form given to the part.

The.appearance of a perfon moderately fat, of a per-
fon extremely lean, and of a dead carcafe from which
all the fat has been removed, proves fuﬂicxcntly what I
have faid.

In fome parts of the body the fatferves for a cuﬂuon,
pnllow, or mattre(s ; as on the buttocks, where the la-
minz and cells are very numerous. In other parts,
this membrane has few or no laminz, and confe-
- quently little or no fat; as on the forchead, elbows, &c.

In fome places it fec'ns to be braced down by a kmclf
~ o
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of natural contra&ion in form of a fold ; as in that fold
which feparates the bafis of the chin from the neck,

and in that which dxﬁungmﬂvfcs the buttecks from thc
reft-of the thight. “We obferve it likewife to be entirely
funk, ot as it were perforated by a kind of dimple or
foﬂ"ula, as in the navel of fat perfons.

“Thefe depreflions and folds are never obliterated, let

the perfon be ever fo fat ; becaufe they are natural, and

depend on the  particular conformation of the membra-
na adipofa, the. lamma: of whlch are wanting at thefe
placcs :

‘The fat is. hkewrfc of great ufe to the mufcles in pre-
fcrvmg the flexibility neceffary for their altions, andin
preventing or leflening their mutual fritions. This ufe
is of the fame kind with that of the unQuous matter
found in the joints, which was explained in the deferip-
non of the frefh bones.

* Laftly, the fat, as a fine oily fubftance in its natural
ftate, ‘may be fome defence againft the cold, which we
find makes more impreffion on lean than on fat perfons.
It-is for this reafon, that to guard themfelves againit
the exceflive colds of hard wmtcrs, and to prevent chil-
blains, travellers rub the extremities of theirbodies, and
efpecially their feet, with fpirituous eils, fuch as that of
turpentine, &ic.

- This ‘mafs of fat, which makcs an umvcrfal mtcgu-

ment of the body, is different from that whieh is
found. in the abdomen, thorax, canal of the fpina
dorfi, articulations of the bones,: and in the bones
themfelves.

-i'But the difference of all thefe partlcular mafles of fat
oonﬁﬁs chiefly, as I have faid, in the thicknefs or fine-
nefs of the pellicles, in the largcncfa or fmalluefs of the
cells, .and in the confiftence, fluidity, and fubnlty of the
oxly matter,

THE
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(]
.

THE NAILS

THE nails are lookcd upon by fomc 3s. pxodu&mm
of the cutaneous papillee, and by others as a continua-
tion of this epidermis. This laft opinion agrees with ex-
periments made by maceration, by means of which the
epidermis may be feparated entire from the hands and
feet, like a glove or fock.

In this experiment we fee the nails part from the pa..
pillee, and go along with the epidermis, to which they

remain united like a kind of appendix ; and yet their
fubltarice 'and ftruture appears to be very different from
that.of the-epidermis,

Their {ubftance is like that of horn, and they are
compofed of feveral planes of longitudinal fibres folder~
ed together. Thefe ftrata end at the extremity of each
finger ; and are nearly all of an equal thicknefs, bug: of
difterent lengths, -

The external plane or ftratum is the langcﬁ and thﬁ
relt decreafe gradually, . the innermoft being the fhorty
eft ; fo that the nail increales in thicknefs from s union
with the epidermis where it i thmncﬁ tothe cnd of thb
finger where it is thickeft.

The graduated extremities or foptﬁ ‘of all the fibres
of which thefe planes confift, are hollowed for the  ne~
ception of the fame number of very_{mall oblique papil-
la: which are centinuations of the true 1kin, which ha+
ving reached to the root of the nail, fm:ms a famﬂunar
fold in which that root is lodged. .. :

After this femilunar fold, the fkin is continued: Qn
the whole.inner furface of the ngil, -the papille. nfi-
nuating themfelves in the manner already faid. - The
fold of the fkin is accompanied by the epidermis, to
be: frglmot of the nail exteriorly, to which it adheres mp ‘
clofe

'lh)l'-ce parts are generally dn&mgunﬂmcd in the na.xl 3
the root, body, and extremity. The root is white and

in
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in form of a crefcent; and the greateft part of it is hid
under the femilunar fold already mentioned.

The crefcent and the feld lie in contrary diretions to
.each other. The body of the nail is naturally arched,
tranfparent, and appears of the colour of the cutaneous,
papille which lie ynder it. The extremity-of the nail
does not adhere to any thing, and fill continues to
grow asoften as it is cut. \

The principal ufe of the nails is to ftrengthen the ends
of the ﬁrr)xgcrs and toes, and to hinder them from being .
inverted towards the convex fide of the hand or foot,
~ awhen we handle or prefs any thing hard. For in the
hand, the ftrongeft and moft frequent impreflions are
made on the fide of the palm ; and in the foot, on the
fole : and therefore the nails ferve rather for buttrefles
than for fhields. .

¢ The mnails feem to poflefs feveral properties in
‘common with the cuticle:—like it they are neither vaf-
cular nor fenfible; and when the cuticle is feparated
from the true {kin by maceration or other means, the
nails come away without it.” '

THE HAIRS.

Tue hairs belong as much to the integuments as the
mails. The roots or bulbs lie toward that fide of the
dkin which is next the membrana adipofa. The trunk
or beginning of the ftem perforates the fkin, and the
reft of the ftem advances beyond the outer furface of
the fkin, to a certain diltance, which is very various in
* the different parts of the body.

When the different hairs are examined by a mi-
rcrofcope, we find the roots more or lefs oval, the
largeft extremity being either turned toward or fixed

in the corpus adipofum. The fmalleft extremity is
© turned towards the fkin, and in fome places fixed in
the fkin. - -

This oval root is covered by a whitith ftrong mem-
brane, in fome meafure elaftic ; and it is conneéted ei-

YoL. 11, - Cc ther
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~ ther to the fkin, to the corpus adlpofum, or to both,
by a great number of very fine veflels and nervous fila-
ments. ,.

Within the root, we obfervc a kind of glue, fome
very fine filaments of which advance toward the {mall
extremity, where they unite and form the ftem, which
pafles through this fmall extremity to the fkin. = As the
ftem pafles through the root, the outer membrane is
elongated in form-of a tube, which clofely invefts the
ftem, and is entirely united to it.

The ftem having reached the furface of the {km,
pierces the bottom of a fmall foffula between the pa-
pille, or fometimes a particular papilla; and there it
meets the epldermls, which feems to be inverted round
it, and to unite with it entirely. A fort of unétuous
matter tranfudes through the fides of the foflula, which-
is beftowed on 'the ftem, and accompanies it more or
Tefs, as it runs out from the fkin, in form of an hair.

Hairs differ in length, thicknefs, and folidity, in the
different parts of the body. Thofe on the head, are
called in Englith by the general name of balrs ; thofe
which are difpofed archwife above the eyes, fuper-
ciha or the eye- brows ; thofe on the edges of the pal-
pebre, cilia or the eye-lafbes ; and thofe which fur-
round the mouth, and cover the chin, the beard. In
other parts of the body, they have no particular names ;
and their different lengths, thlckneffcs, &c. in all thefe

" parts, are fufficiently known.

Their natural figure feems to be rather cylindri-
- cal than angular, which is chleﬂy accidental. Their -
colour is probably the fame with -that of the glue, or
medullary matter of the root, the different confiftence
of which makes the hairs more or léfs hard, flexible,
&e. Laftly, their ftraight or crooked dlrc&mn muft
chend on that of the holes through which the ftems
pals

The ufe of the hairs, with refpeét to the human body

% in gencral is not fuﬂicnently known to be determi-.
ned
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‘ned with certainty. Thcnr ufes with regard to fome par-
ticular parts may be difcovered ; as we fhall fee in the -
defcription of thefe parts.

e

THE SUPPOSED INTEGUMENTS OF THE AN-
i CIENTS.

¢ Besipes the integuments which I have already
defcribed, the ancients reckoned the panniculus carno-
{us, and mcmbrana communis mufculorum.

¢¢ The panniculus carnofus is found in quadrupeds, but
not in men, whofe cutancous mufcles are in a very
Tmall extent, except that which I call mufculus cutaneus
an particular ; but even that mufcle cannot in any tole-
rable fenfe be reckoned a common integument.

¢« There is no common membrane of the mufcles,
which covers the body like an integument ; it being no
more than particular expanfions of the membranes of
fome muicles, or aponeurotic expanfions from other,
mufcles. -

* The elongations from the lamina of the membrana
adipofa or cellularis, may likewife have given rife to
this miftake, efpecially in fuch places where this mem-
brane is clofely united to the proper membrane of thc
mufcles.”_ ’

Ca2
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& IN deferibing the hcad, I fhall firft explain the parts

which furround the cramum, and aftcrward thofe -
which are contained within it; and it is very proper
that the reader fhould review what has been faid con-
cerning the ftru&ure of the cranium in both treatifes of
the bones, before he begins this chapter.

THE PERICRANIUM

¢ Befides the external integuments of the head, viz.
C3 the
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the hair, fkin, and cellular fubftance, there is another
aponeurotic expanfion, which' covers the head like a
cap, and is fpread round the neck and on thc ihouldcrs
like a riding hood.

This aponeurofis is very ftrong on the head, and it
is'made up of layers of fibres crofling each- othcr As
it is fpread on the neck it becomes gradually thinner,
and ends infenfibly on the clavicles. It fends out a pro-
duéion on each fide, from above downwards, and
from without inward, which having paffed over the fu-
perior extremity of the mufculus {terno-maftoideeus,
runs behind that mufcle toward the tranfverfe procefs

of the vertebra of the neck, where it is conne&ed with .

the ligamenta intertranfverfalia.

¢ The external furface of all the bones of the head,
as well 4s of all other: benes of the body excepting
the teeth, and where tendons or ligaments are fixed, is
covered by a particular membrane, of which that por- .
tion which particularly invefts the cranium is named
perzcmmum, and that which invefts the benes of the face
1s fimply termed {Jernyleum
+ ¢ The internal part of the pericranium, which has
by fome been taken for 2 membrane peculiarto the up-
per part of the head, covers immediately all the bony
parts of thiis region; and the external part has been
looked upon as a membrane diftin& from the internal,
and named pericranium particularly. »

¢« The-external past of the pericranium feparates from
the other, at the femicircular plane upon the fide of the
cranium, mentioned in the defcription of thée bones 3
and becomes a very ftrong aponcurofis, which covers
the temporal mufcle, and is afterwards fixed to the ex-
ternal procefs of the os frontis, and to the upper edge
of all the zygoma. The other parts of the pericra-
nium are connected to the neighbouring parts of the
head.”

The head, bemg conﬁdered in general as one of the

“three
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three principal cavities of the human body, has this pe-
culiar to it, that its outfide is the feat and bafis of fe-
veral very complex particular organs, whereas on the
infide it contains only one, which is indeed the organ
of organs, and the primum mobile of the whole ani-
mal ceconomy ; I mean, the brain; the mechanifm of
which is very little known; and the firuture of its dif-
ferent parts, even of thofe which we are fuppofed to be
moft acquainted with, is very difficult to be demon-
ftrated, - .

Secr. L. Of the BRAIN and its APPENDAGES.

. Tue name of brain is given to all that mafs which
fills the cavity of the cranium, and which is immediate-
ly futrounded by two mermbranes, called meninges by the
Greeks, and matres by. other ancients, becaufe they
were commonly of opinion that thefe membranes were
the origin, and, as it were, the mother, of all the other
membranes of the body. '

This general mafs is divided into three particular
portions ; the cerebrum or brain properly fo called, the
cerebellum, and medulla oblongata. To. thefe three
parts contained within the cranium, a fourth is added,
which fills the great canal of the fpina dorfi, by the
name of medulla [pinalis, being a continuation of the

- medulla oblongata. - '

The meninges, or membranes, are two in number ;
one of which is very ftrong, and lies contiguous to the
cranium; the other is very thin, and immediately touches
the brain. The firft is named dura mater ; the fecond
pia mater . This laft is again divided into two ; the exter-

. nal lamina being termed arachnoides, the internal re-
taining the common name of pia mater. - I begin with
thefe meninges. :

Cs; * §1. Dura
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§ 1. Dura Mater. .

Situation in general The dura mater inclofes the
~ brain and all its appendages. It lines the infide of the
cranium, and fupplies the place of an internal perio-
fteum, being-fpread in holes and depreffions, and co~
vering all the eminences in fuch a manner as to: prevent
their being hurtful to the btain.

Divifion. In defcribing the dura mater, we muft
take notice, 1. Of its compofition. 2. Its adhefions to’
the cranium. 3. Its folds or fcpta 4- lts produ&ions,
veflels, and nerves.

Compofition. The dura mater is compofed of one la-
mina; although it may, by maceration, be divided in-
to two or more. Their texture is very clofe and
ftrong, appearmg to be partly ligamentous and partly
tcndmous

Adbefion. The dura mater fticks clofely to the cra-
nium by a great number of filaments of the external la-
mina, which enter the pores of the bones, almoft every
where, but more particularly at the fatures both above
and below ; and by penetrating thefe joints, they com- -
municate with' the external periofteum. ‘Thefe fila~
ments are, for the moft part, {mall veflels, which being
broken in feparatitg the dura mater from the fkull, a
great number of red points appear.on the external fur-
face of that membrane,

It adheres much more to the whole inner furface of
the cranium in children and young perfons than in thofe
of an advanced age; the filaments become then .very
fmall, bcmg comprefled by the contraction of the bony
pores ; and confequently they are more eafily ruptured
by any force applied to them. ,
" Internal lamina. 'Thefe adhefions are formed entire-
ly by the outer furface of this membrane, the inner
part of it being very fmooth and polifhed, and is alfo
commual y monﬂened by a fine fluid difcharged thro”

its:
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its pores, much in the fame manner as the pcntonaaum
and pleura.

Folds and fepta. The dura mater fends off feveral

procefles; three of which form particular fepta that di-
vide the brain into. certain parts. One of them is fupe-
rior, reprefenting a kind of mediaftinum between the
two great lobes of the brain: The fecond is in a middle
fituation like a diaphragm, between the cerebrum and
- cerebellum : the third is inferior, between the lobes of
the ccrebellum. *The fuperior feptum is longitudinal
in form of a feythe, from whence it is termed the falx
of the dura mater ; and it may likewife be called feptum
JSagittale, 'vertzcale, or mediaftinum cerebri. The middle -
feptum is tranfverfe; and might be called the floor of the -
cerebrum, the diaphragm of the brain, tentorium cerebelli.
The inferior feptum 1s very fmall, and runs down be-
- tween the lobes of the cerebellum ; on whichaccount it -
may be termed either fimply j}ptum cerebelli, or feptum
occipitale minus, the middle partition being looked up-
on as the feptum occipitale majus.

The {uperior or vertical feptum, called thc Jalx of
-the dura mater, is a long and broad fold or duplicature
of the internal lamina, reaching from the edge of the
crifta Offis Cribrofi, along the fagittal future, to the
middle of the tranfverfe feptum ; which it joins in fuch
a manner, as that the lateral lammae of the falx are con-
tinuous on each fide with the neighbouring portions of
‘the fuperior lamina of the middle feptum.

It is broader where it joins the-middle feptum than at
‘the os ethmoideés ; and it is thicker at that edge which
adheres to the cranium, than at the other, which lies loofe
and is very fharp ; and froin this refemblanceto a fcythe,
it had the name of falx.

The tranfverfe or middle feptum is fixed to the 08 OC-
¢ipitis along the grooves of the lateral finufes, and thofe
of the great angles of the apophyfes petrofz all the way
‘to the pofterior clinoide apophyf{¢s of the os fphencidale.
By this fituation it forms a {ort of floor, tent, or ihal-

low



34 THE BRAIN, Part Vi

-low vault, on the fore-part of which is a large notch
~ almoft of an oval figure.

Thiis feptum divides the cranium into two cavities,
one large or fuperior, and the other fmall or inferior,
which communicate together by the great oval notch.
It is formed by a particular fold, ahd a very broad mem-
brane of the internal lamina of the dura mater ; and in
the natural ftate it is very tenfe, becaufe of its union or
rather continuity with the falx.

This union or continuity of thefe two fepta, keeps
them both very tenfe, fo that the middle feptum is ca-
pable of fuftaining a confiderable weight without fink-
ing downward; and the falx is able to refift lateral
preflures, wlthout gwmg way to the rlght hand orto
the left.-

“We may be convmccd of this reclprocal tcnﬁon, by
ﬁrﬁ touching thefe two fepta in their natural ftate; and
again, after they have Been cut one after the other ac-
cording to their breadth ; or rather after having cut in
this manner the falx in one fubje&t, and the tranfverfe

"feptum in another : for as foon as the falx is cut, the
other will be perceived immediately to loofe its tenfion
and firmnefs ; and the fame thing will be obferved in
" the falx as we cut the feptum mediom.

The fmiall occipital feptum is beth very fhort and par:
row. It runs down from the middle of the tranfverfe
feptum to the edge of the great occipital hole, being
fixed to the internal fpine of the os occipitis. It is
formed by a fold and duplicature of the internal lamina
of the dura mater, in the fame manner as the other
two, and diftinguithes the lower part- of the occipital
cavity of the cranium into two. lateral parts. In fome
fubjects this feptum is double, an{wering to thc double

_{pine of the os occipitis.

Sphenvidal folds. Befides thefe largc folds, there are
two {mall lateral ones on each fide of the fella turcica,
‘each running from the pofterior to the anterior clinoide

apophyfis on the fame fide. Thefe two folds, together
' : with
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with the anterior or pofterior parts of the fella turcica,
form a fmall foffula, in which the pituitary gland s
lodged. There are likewife two anterior folds at the
edges of the fphenoidal or fuperior orbitary fiffures,
which augment the depth of the middle foffulx of the
bafis cranii. Thus we have feven -folds of this mem-
brane, thiree large and four fmall, which may be term-
ed internal productions or proceffes of the dura mater.

Elongations. The elongations of the dura mater go
beyond the general circumference, and pafs out of the
cranium, through the openings deferibed in the treatife
of the fkeleton, and may be named external productions
of the dura mater.

" The moft confiderable of 'thefe elongations paffes’
through the. great occipital foramen, and runs down
the common canal of the vertebrz in form of a tube,
lining the infide of that canal, and inclofing the me-
dulla fpinalis, by the name of the dura mater of that
medulla. - The other elongations accompany the nerves
out of the cranium in form of vagine, which are
more numerous than the nervous trunks reckoned in

~pairs. - For the oifattory nerves, there is the fame num-
ber of .diftin& vagina as there are holes in the lamina
ethmoidalis ; and fome nerves are accompanied by fe-
veral vaginz through one- hole, as thofe of the mnth

air.

d There are two partlcular elongations which form thc
pcnoﬁeum of the'orbits, together with the vaginz of
the optic nerves. Thefe orbitary clongations go out
by the fuperior orbitary fiffures, “ or foramina lacera
of the fphenoid bone;” and, mcreaﬁng in breadth in
their paffage, line the whole cavity of the orbits, at the
edges of which they communicate with the pericranium
and periofteum of the face. They communicate like-
wife, through the: fpheno-maxxllary or inferior orbitary
fiffures, with the pericranium of the temporal and zy-
gomatic foffae H and by thefe commumcatwns we may
€x-
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cxplam the accidents which- happen to’ thefe parts in
wounds of the head.

The elongations of the dura mater which accompany
the blood-veflels through the foramina of the cranium,
unite with the pericranium immediately afterwards.
‘Such, for inftance, are the elongations which line the
foffulz of the foramina lacera or jugularia,and the bony
or carotid canals of the apophyfis petrofa, &c:

Arteries. The veflels of the dura mater are arteries,
veins, and finufes. The arteries in general are diftin-

uifhed into anterior, middle, and pofterior § and come
%rom the carotids and vertebrales on-each fide. The
external carotid fends a branch through the fpinal hole
of the os fphenoidale, which is the middle artery of the
dura mater ; and is called, by way of eminence, arte-
ria dure matris. It is divided into 2 great number of
branches, which are plentifully difperfed through the
fubftance of the external lamina as high as the falx,
* where thefe ramifications communicate with their fel
lows from the other fide. The impreflions of this ars
tery are feen on the infide of the parictal bones ; the
anterior and lower angle of which, inftead of a ﬁmple
impreflion, contains a canal for the paflage of a trunk
or branch of this artery ; on which account feveral ac-
cidents happen in fractures of the fkull, as I demonttra-
ted at the royal garden above eight yearsago. -~

The external carotid fends another fmall ramus thro’
‘the corner or fmall end of the fphenoidal or fuperior

 orbitary fiffure ; where there is fometimes a little notch
on purpofe, menuoned in the defcription of the fkele-

" ton. This branch is the anterior artery of the dura
mater ; and it gives off ramifications in the fame man-

" ner as the former with which it communicates, but its
ramifications are not fo numerous. The internal caro-

"tid, as it enters the cranium, gives off a fmall branch -
4o the fubftarice of the dura mater.

The two vertebral arteries enter by the great occipi-
tal foramcn, and unite in ope trunk on the anteniqr or

phe-
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fphenoidal ap})phyﬁs of the os occipitis. Immediately -

afterwards they enter the fubftance of the dura mater
on both fides, each of them by one or two branches.
Thefe are the pofterior arteries of the dura mater; and
they communicate by fome ramifications with the middle
or {pinal artery above mentioned. \

Veins and finufes. The dura mater contains in its du-
plicature feveral particular canals ; into which the venous
blood, not only of that membrane, but of the whole
bram, is carried. Thefe canals are termed finufes ;
and fome of them are difpofed in pairs, others in uneven
numbers : that is, fome of them are placed alone in a
middle fituation ; others are difpofed laterally on each
fide of the brain. The moft ancient anatomifts rec-
koned only four ; to which' we can now add four timeg
as many. ' '

‘Thefe finufes are in the duplicature of the dura ma-
ter ; and their cavities are lined onthe infide by parti-
cular very fine membranes. They may be enumerated

in this manner : The great finus of the falx, or fupe-

rior longitudinal finus, which was reckoned the firft by

the ancients. Two great lateral finufes, the fecond

and third of the ancients. . The finus, called torcular
~ Herophili, the fourth of the ancients. The fmall finus
of the falx or inferior longitudinal finus. The pofte-

rior occipital finus, which is fometimes double. - Two

inferior occipital finufes, which form a portion of a
circle, and may likewife be called the inferior and late-
ral finufes. Six finus petrofi ; three on each fide, one
anterior, one middle or angular, .and one inferior.
The two inferior, together with the occipital finufes,

complete a circular finus round the great foramen of -

the os occipitis. The inferior tranfverfe finus. The

fuperior tranfverfe finus. Fwo circular finufes of the
fella fphenoidalis ; one fuperior and one inferior. Two

finus cavernofi, one on each fide. Two orbitary finu- .

fes, one on each fide.

All-thefe finufes communicate with each other; and :

w:th
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with the great lateral finufes, by which they difcharge
themfelves into the internal jugular veins, which are
only continuations of thefe lateral finufes. They like-
‘wife unload themfelves, partly into the vertebral veins,
* which communicate with the fimall lateral or inferior oc-
cipital finufes; and partly into the external jugular
veins, by the orbitary finufes, which communicate with
the venx angulares, frontales, nafales, maxillares, &c.
as the lateral finufes hkewxfc communicate with the ve-
n occipitales, &c. |
Thus the blood, which is camed to the dura mater,
&c. by the external and internal carotid, and by the
vertebral arteries, is returned to the heart by the ex-
ternal and internal jugular and vertebral veins; fo that,
when the paffage of the blood is obitructed in any par-
ticular place it finds another way by virtue of thefe
communications, though not with the fame eafe. This
obfervation is of confequence, in relation not only to
~ obftruions, but to the different fituations of the head.
The great finus of the falx reaches from the connec-
tion of the ethmoidal crifta with the os frontis, along
the upper edge of the falx, all the way to the polterior
edge of the tranfverfe feptum, where it ends by abifur-
- cation in the great lateral finufes. It is very narrow at.
its anterior extremity, and from thence becomes gra-
dually wider all the way to its pofterior extremity.
- The cavity of this. finus is not cylindrical, but trian-
gular, having in a manner three fides; one fuperior,
parallel to the cranium; and two lateral, inclined to
the plane of the falx. The upper fide is formed by the
cxternal lamjna of the dura mater; and through the
middle, of its breadth a kind of fine taphc or future
~ runs from one end to the other. .

The two lower or lateral fides are produ&ions of the
¢ inner furface of the dura mater;” which having.
. parted from the external, are inclined toward each
other, and then unite; forming firft the finus, and af-
terwards -the duphcature of the falx. This finus is hd-.

ne
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ned interiorly by a fine proper membrane, which forms
likewife a kind of raphe or future along the bottom of
the finus, that is, along the union of the two lateral
fides. ’

~ In this finus we obferve feveral openings and feveral
ligamentary frena. The openings are orifices of veins;
the fmalleft of which belong to the dura mater, the
largeft to the brain. The veins of the brain enter the
finus, for the moft part, obliquely from behind for-
ward, after they have run about a finger's breadth in
the duplicature of the dura mater.

It has been thought that the arteries of the dura ma-
ter dilcharged themfelves immediately into the finufes ;
becaufe injettions made by the arteries, or a hog’s
priftle thruft into them, have been found to pafs into
thefe finufes : but, on a more clofe examination, ithas
been difcovered, that the “ipjeétions pafled from the
arteries into the veins, and from thence into the finu-
fes, through the fmall orifices already mentioned ; and
that the hog’s briftle pierced the fides of the artery,
which near the finufes are very thin. ’

This miftake gave rife to another, that the dura ma-
ter had no veins ; and what confirmed it was, that the
arteries of the dura mater cover the veins fo entirely,
that the edges of the veins are hardly perceivable on
either fide of the arteries. . There are, however, fome
places where the veins being broader than the arte-
ries, their two edges are feen on each fide of the arte-
ries like capillary veflels. Thefe veins are, for the moft
part, branches of the finufes; and the fmall trunks of
fome of them open into the head of the vena jugularis
interna. We may eafily be fatisfied that the arteries
on both fides of the dura mater communicate with each
other above the falx, either by injeting or blowing in-
to them. .

The internal frena of this great finus appear to be
tendinous, and to be defigned to prevent the too great
dilatation of the finus by the blood. - They vary, how-

ever,
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ever, in different fubjets, and do not always reach.
from one fide to the other. 1t has been pretended, that
glands have been found there; but we ought to take
care not to miftake for fuch certain fmall corpufcles,
¢ which feem to have about them very little of the na-
ture of glands.”

‘The inferior finus of the falx is fituated in the lower
edge of its duplicature, being very narrow, and, as it
~were, flatted on both fides. It communicates imme-
diately with the fourth finus of the ancients; and in
fome fubjeéts feems even to be a continuation. thereof,
It likewife communicates with the great or fuperior
finus by fmall veins which go from one to the other,,
and with the veins of the cerebrum by the fame means.

The lateral - finyfes reprefent two large branches of
the fuperior longitudinal finus, one going to the right
hand, the other to the left, along the great circumfe-
rence of the tranfverfe feptum, ‘all the way to thebafis
of the apophyfis petrofa of the offa temporum. From
thence they run down, having firft taken a large turn, -
" and then a {mall one; and being {trongly fixed in the
- lateral grooves of the bafis cranii, they follow the courfe
thereof al] the way to the foramma lacera and foflylae
of the jugular veins,

Thcy do not always arife by an equal and fymmetri-
cal bifurcation of the fuperjor longitudinal finus ; for,
in fome fubjects, one of the lateral finufes appears to
be a continuation of the longitudinal, and the other to
be a branch from it. This variety may happen on ei-
ther fide ; and, in a word, we fometimes find one of
thefe finufes htgher or lowcr, larger or {maller, than
the other.

The cavity of thefe lateral finufes is likewife triangu-,
lar, and furnithed with a proper membrane and with
freena : and it has alfo the fmall venal openings ; which
indeed are common to it, not only with the longitudi-
nal finus, but with moft part of the others. The po-

* fterior or outer fide of this cavity, is formed by the ex-
ternal
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*ternal part of the dura mater, and the other two by the
. internal part. ,

As thefe two finufes go out by the pofterior portions
of the openings of the bafis cranii, called foramina la-
cera, ‘they are dilated into a kind of bag, proportioned .
to the foffule of the venz jugulares, where they ter-
minate in thefe veins. , g

Near the cencourfe of the fuperior longitudinal and
lateral finufes, we obferve an opening (fometimes
double), which is the orifice of a finus fituated along
the union of the falx and tranfverfe feptum. It does
not always end directly at the lower part of the fuperior
finus, but fometimes opens at the bcginning of one of
the lateral finufes, efpecially when the bifurcation is
not equal ; and in this cafe it often terminates in that
lateral finus, which appears like a branch from the
common trunk of the fuperior and otlter lateral finus.

This finus has been named torcular Herophili, from
an ancient author, who imagined that the blood was
in a manner in a prefs, at the union of thefe four finu-
fes. Its diameter is but fmall; and it forms a kind of
bifurcation ‘with the inferior longitudal finns, and with
a vein of the cerebrum, which is fometimes double,
called vena magna Galeni.

The cavernous or lateral finufes of the os fphenoides,
are refervatories of a very particular kind ; containing
not only blood, but confiderable veflels and nerves; as
we fhall fee hereafter; and likewife a fpongy or ca-
vernous fubftance full of blood, much like that of the
corpus cavernofum of the urethra. .

Nerves and glands. We obferve fome nervous fila-
ments which go to the dura mater, from the trunk of
the fifth pair, at the entry of the cavernous finus; and
from the common trunk of the ‘eighth pair and nervus
acceflorius or fpinalis, as they pafs through the fora-
men lacerum. The fmall tubercles fometimes found
onuthe lateral fides of the longitudinal finus of the falx,
deferve flill to be examined before wé can determine

Vou. II, D any
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dny thmg about them, The whole infide of the dura:
mater is moiftened in the fame manner as the perito-
nzum and pleura .

‘The prominent fibres mterfe&mg cach otherin diffe- *
rent manners which appear on the infide of the du-
ra mater, efpecially near the falx and tranfverfe fep-
tum, and ‘which have been taken for a kind of
flefhy fibres, feem to be only ligamentary and claftic.. -
The univerfal adhefion' of this membrane to the cra--
nium, proves that it can have no particular motion,
and confequently that fuch flethy or mufcular fibres:
would be altogether ufelefs. This adhefion was plainly
demonftrated by Vefalius, Riolan, &c. long before:
Roonhuyfen.

§ 2. Pia Mater.

Situation in general. ¢ This membrane is a much:
fofter and finer fubftance than the former; being ex-
ceedingly delicate, tranfparent, and vafcular ;> and is
conneéted to the dura mater only by the veins whiche
open into the finufes as' has been already faid. :

Strutture. <« It is cqmpofed of two laminz, of
which the external one is named ftunica arachnoidea,
from its refemblance to a cobweb.. They adhere clofe-
1y to each other at the upper part of the brain; butare
eafily feparable at the bafis, and' through the whole
Iength of the fpmal marrow.

% The tunica arachnoidea is fpread uniformly over
thefurfaceof the bram, inclofing all the circumvolutions,:
but without entering in between any of them; while the
pia mater,” or internal lamina, forms a great' number
of pliczz, duplicatares, and fepta, which < not only
cover the brain in general, but” infinuate themfelves
into all the folds and circamvolutions, and between
the different f{rata of the cerebrum and cercbellum,
« and are likewife continued into the different cavi-

ties.”
Th&
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The two laminz of the ‘pia mater are not fo clofely
united as thofe of the dura mater, being connected only
by a cellular fubftance, which accompanies them thro”
their whole extent, except at fome places of the bafis of -
the cerebrum, &c. wheré, the internal lamina conti-
nuing its infertions, the external remains uniformly
ftretched over the promirient parts, the interftices of
which are entirely feparated from the other lamina
without any cellular fubftance between them. Thefe
feparate portions of the external lamina have madeit be
looked upon as a third membrane of the brain, diftin&t
from the pia mater.

§ 3. Cercbrum.

Situation and figure. THE cerebrum properly fo call-
ed, is a kind of medullary mafs, of a moderate con-
fiftence, and of a greyith colour on the outer furface,
filling all the fuperior portion of the cavity of the cra-
nium, or that portion which lies above the tranfverfe
feptum. The upper part of the cerebrum is of an oval
figure, like half an egg cut lengthwife, or rather like
two quarters of an egg cut lengthwife, and parted a
little from each other.™ It is flatter on the lower part,
each lateral half of which is divided into three eminen-
ces, called /lobes, one anterior, one middle, and one
pofterior.

- Subftance. - The fubftance of the cetebrum is of two
kinds, diftinguifhed by two.diffcrent colours; one part
of it, whichis fofteft, being of a greyifh or ath colour
the other, which is more folid, being very white. The
ath-coloured fubftance lies chiefly on the outer part of
the cerebrum like a kind of cortex, from whence it hag
been named fubflantia corticalis or cinerea. The white
fubftance occupics the inner part, and is named fub/?an-
t1a medyllaris, or fimply fubjlantia alba. ' '

Divifion and lobes. The cerebrum is divided into
two lateral portions, feparated by the falx, or great lon-

a gitudinal
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gitudinal feptum of the dura mater. They are general-
Yy termed hemifpheres, but they are more like quarters
of an oblong fpheroide. Each of thefe portions is di-
vided into two extremities, one anterior, and one po-
- fterior, which are termed the lobes of the cerebrum, be-
tween which there is a large inferior protuberance
‘which goes by the fame name ; fo that in each hemi-
fphere there are three lobes, one anterior, one middle,
and one pofterior.

The anterior lobes lie upon thofe parts of the os fron-
- tis which centribute to the formation of the orbits and
of the frontal finufes, commonly called the anterior foff
of the bafis cranii. < The middle lobes lie in the
middle or lateral fofle of the bafis cranii, and the po-
fterior lobes on the tranfverfe feptum of the dura mater
called the tentorium.”

Sides and inequalities. Each lateral pornon of the
cerebrum has three fides; one fuperior, which is con-
vex; one inferior, which is uneven; and one lateral,
whxch is flat, and turned to the falx. Through the
whole furface of thele three fides we fee incqualities or
windings like the circumvolutions of inteftines, formed
by weaving ftreaks or furrows very deep and narrow,
into which the fepta or duplicatures of the pia mater in-
finuate themfelves, and thereby leparate thefe circumvo-
lutions from each other.

Near the furface of the cerebrum, thefe circumvolu-
tions are at fome diftance from cach other, reprefenting
ferpentine ridges ; and in the inrerftices between them,
the fuperficial veins of the cerebrum are lodged, be-
tween the two laminz of the pia mater, from whence
they pafsinto the duplicature of the dura mater, and fo -
open inte the finufes.

Thefe circumvolutions are fixed through their whole
depth to the fepta or duplicatures of the pia mater, by
an infinite number of very fine vafcular filaments, as may
be feen by pulling the circumvolutions a little afunder
with the fingers.

When

\
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When they are cut tranfverfely, we obferve that the
fubftantia alba lies in the middle of each circumvolu-
tion, fo that there is the fame number of internal me-
dullary circumvolutions as of external cortical ones ;
the firft reprefenting white laminz invefted by others of
an ath:colour; but the cortical fubftance is in many
places thicker than the medullary.

* Figure. The anterior and middle lobes of the cere-
brum on each fide are parted by a deep narrow fulcus, .
which afcends obliquely backward, from the temporal
ala of the os fphenoides to near the middle of the os
parietale ; and the two fides of this divifion have each
their particular ridges and circumvolutiens, which gives
a very great extent to the cortical fubftance. This
fulcus is termed fifura magna Silvii, or fimply fiffura ce-
rebri. »

Corpus callofum. Having cut off the falx from the
crifta galli, and turned it backward; if we feparate -
gently the two lateral parts or hemifpheres of the cere-
brum, we fee a longitudinal portion of a white convex
body which is named corpus callofum. It is a middle
portion of the medullary fubftance, which under the in-
ferior finus of the falx, and alfo a little toward each
fide, is parted from the mafsof the cerebrum, to which

it is fimply contiguous from one end of that finustothe

other; fo that, at this place, the edge of the infide of
~each hemifphere only lies on the corpus callofum, much,
in the fame manner as the anterior and pofterior lobes
Yie on the dura mater. Both extremities of this medul-
lary body terminate by a fmall edge bent tranfverfely
downward. ' ‘

The furface of the corpus callofum is covered by the
pia mater, which runs in between the lateral portions of
this body, and the lower edge of each hemifphere. A-
long the middle of its furface from one end to the other,
there is a kind of raphe formed by a particular inter-
texture of fibres which crofs each other; for though

~ thefe fibres appear to be tranfverfe, yetthey are reallya
. D : little
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little oblique, and thofe that come from the right fide
interfect thofe that come from the left. This raphe i3
made more perceivable by two fmall medullary cords
which accompany it on each fide, and adhere clofely ta
the tranfverfe fibres.

- Medullary arch and centrum ovale, The corpus cal-
lofum becomes afterwards continuous on each fide, with
the medullary fubftance, which, through all the remain.
ing parts of its extent, is entirely united with the cor-
tical fubftance, and together with the corpus callofum
forms a medullary arch or vault of an oblong or oval fi.
gure. To perceive this, the whole cortical fubftance,
together with the medullary laminz mixed with it, muft
be cautioufly and dexteroufly cut in the fame diretion
with the convexity of the cerebrum. After which we .
will obferve a medullary convexity much {maller than
that which is common to the whole cerebrum, but of
the fame form ; fo that it appears like a medullary nu- .
cleus of the cerebrum, efpecially when we confider it
together with the medullary fubftance of the inferior
part or bafis of the cercbrum. And from thence M.
Vieuflens took occafion to naine this nucleus the centrum
ovale.

Ventriculi laterales. Under this arch are two lateral
cavities, much longer than they are broad, and very
thallow, feparated by a tranfparent medullary feptum, of
which hereafter. L'hefe cavities are generally named .
the anterior fuperior ventricles of the cerebrum, to diftin-
guith them {rom two other finaller cavities which are fitu-
ated more backward, as we fhall fec prefently ; but the
name of /ateral or great ventricles given them by Steno,
1s more proper than cither of the other two.

‘The lateral ventricles are broad, and rounded at
thofe extremities which lie next the tranfparent fep-
tum. ‘They go from before backward, contra&ting in
breadth, and feparating from each other gradually in
their progrefs. Afterwards they bend downward, and
return obliquely trom behind forward, in"a courfe like
: the
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the turning of a ram’s horn, and terminate almoft un-
der their fuperior extremities, only a little more back~
avard and outward. ‘ '
At the pofterior part where they begin to bend
downward, there is on each fide a particular elonga-
tion, which runs backward, and terminates in a trian-
gular pointed cavity turned a little inward, the twe.
points refembling horns. Thelc ventricles are every
where lined with a.continuation of the pia mater.
Septum lucidum. The tranfparent partition, or feptum
ducidum, as it is commonly called, lies direétly under
the raphe or future of the cerpus callofum, of which it
is a continuation and a kind of duplicature. It is made
up of two medullary lamina, more or lefs feparated
from each other by a narrow medullary cavity, fome-
" times filled with a ferous fubftance. This cavity, in
fome fubjects, reaches a great way backward; and
- deems to communicate with-the third ventricle.

Fornix.  The feptum lucidum is united, by its lower
part, to the anterior portion of that particular medullary
body, called improperly the fornix with three pillars,
becaufe of fome refemblance it is thought to bear.
to the arches of ancient vaults. It is in reality no-
thing but the corpus callofum; the lower fide of
which is like a hollow ceiling with three angles, one an-
terior and two pofterior ; and three edges, two lateral
and one pofterior. The lateral edges are terminated
«cach by a large femicylindrical border, like two arches
which uniting at the anterior angle, form by their union -
what is called the amterior pillar of the formix ; and
as they run backward feparately toward the two po-
fterior angles, they have then the Rame of the poffcrior

tllars. \ , _
? ‘The anterior pillar being double, is larger than ei-
ther of the pofterior ; and the marks of this duplicity
always remain. Immediately below the bafis of this
illar we oblerve a large, white, fhort, medullary rope
ftretched tranfverfely between the two hemifpheres, and
' D 4 com-
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commonly called the anterior commiffure of tht cerebrum,
It is to this pillar that the feptum lucidum adheres. The
polterior pillars are bent downward, and continued

~ through the lower portions of the ventricles all the way
to their extremities, refembling a ram’s horn, which is
a name that has been given to them. They dimi-
nith gradually in thicknefs during this courfe; and at
their outfides they have each a fmall, thin, flat, col-’
~ lateral border, to which the name of corpora fimbriata is
applied.

¢ The pofterior pillars of the crura of the fornix
unite with two medullary protuberances called pedes
hippocampi.” ——The inferior furface of the triangular
ceiling, which lies between thefe arches, is full of .
tranfverfe, prominent, medullary lines; for which rea-
~{on the ancients called it p/alloides and lyra, comparing
it to a ftringed inftrumenr, fomething like what is now
called a dulcimer. ' ' _

¢ Under the fornix, and immediately behind its ante-
rior crura, there is a hole of a confiderable fize, by
which the two lateral ventricles communicate ; and an-
other paffage leads down from this, under the different
appellations of foramen commune anterius, vulva, iter ad
anfundibulum, but more properly iter ad tertium ventri-
culum.”’ :

Eminences. 'The fornix being cut off and inveried,
" or quite removed, we fee firft of all a vafcular web, call-
- ed plexus choroides, and feveral eminences more or lefs
covered by the expanfion of that plexus. There are four
pairs of eminences which follow each other very regu-
larly, two large and two fmall. Thé firft two great
eminences are named cerpora firiata ; and the fecond,
thalami nervorum-opticorum: The four fmall eminences
are clofely united together; the anterior being called
nates, and the pofterior ¢effes ; but it would be better
to call them fimply anterior and poferior tubercles. Im-
mediately before thefe tubercles there is a fingle emi-
pence, called glandula pinealis,

‘ Cor-
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Corpora firiata. ‘'The corpora ftriata got that name,
becaufe in fcraping them with the knife we meet, witha -
great number of white and ath-coloured lines alternate-
ly difpofed, which are only the tranfverfe fe&ion' of
the medullary and cortical laminz mixed together ina
vertical pofition in the bafis of the cerebrum, as ap-
pears evidently by incifions made from above down-
ward. Thefe two eminences are of a greyith colour on
the furface, oblong, roundifh, pyriform, and larger on
the fore than on the back part, where they are narrow
and bent. , )

They lie in the bottom of the fuperior cavity of the
lateral ventricles, which they refemble in fome meafure
in fhape, their anterior parts being near the feptum
lucidum, from which they feparate gradually as they
run backward, and diminith in fize. They are in rea-
lity the convex bottoms of the ventricles ; and it is at the
lower part of the interftice between the largeft portions
of them, that we obferve the great tranfverfe cord,
named the anterior commiffure of the cerebrum, which I
- mentioned already in defcribing the anterior pillar of
the fornix callofus. This cord communicates more par+
ticularly with the bottom of the corpora ftriata, by a
turn toward each fide. \ .

Thalami nervorum opticorum. The thalami nervorum
opticorum, are fo named, becaufe thefe nerves arife
chiefly from them. They are two large eminences
placed by the fide of each other, between the pofterior
portions or extremities of the corpora ftriata. Their
figure is femifpheroidal and a little oval; and they are
of a whitith colour on the furface ; but their inner fub-
ftance is partly greyifh and partly white, fo that, in cut-
ting them, we fee ftreaks of diﬂ{rent colours like thofe
of the corpora ftriata. ‘ ,

Thefe two eminences are clofely joined together;
and at their convex part they are fo far united, as really
to become one body, the whitith outer fubftance being
continued uniformly over them both.

' ’ Im-
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. Immediately within this whitith comnion fubftance
thefe two eminences are clofely coatiguous till about
the middle of their thicknefs : and from thence they fe-
parate infenfibly toward the bottom, where, by the
fpace left between them, a particular cavity is formed,
named the third wventricle ; one extremity of which
opens forward, the other backward as we fhall fee
hereafter. *Some anatomifts have. miftaken the fupers
ficial conne&ion of thefe eminences for the pons Va«
rolit.

At the bottom thefe two eminences are elongated
downward toward both fides, into two thick, round,
whitith cords, which feparate from each other like
horns by a large curvature ; and afterwards, by a fmall
curvature turned forward in an oppofite direction to
the former, and reprefenting the tip of an horn, they
approach each other again. The fize of thefe nerves
diminithes gradually from their origin to their anteriot
reunion. 1 fhall have occafion to mention them in
another place ih {peaking of the optic nerves,

- Fubercula. The tubercles are four in number, two
anterior and two pofterior ; adhering together as if they
made but one body fituated behind the union of the
thalami nervorum opticorum. They are tranfverfely
oblong ; the anterior being a little more rounded, and
broader or larger from before backward, than the po-
fterior. Their furface is white, and .their inner fub-
ftance greyith. ¢ The names of nates and fefles, given
by the ancients to thefe tubercles, are not very proper,
there being no great refemblance between them and the
things from which the names are taken. Some of the
moderns, with perhaps ftill lefs propricty, have called
them twbertula guadrzgemma We fhall ufe the names,
however, as we find them.””

Directly uuder the place where the tubercles of one -
fide are united to thofe of the other fide, lies a fmall mid-
dle canal, < called iter ad quartum 'ventrzwlum,” which -
commumcates by .its anterior opening with the third

ventricle,
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veﬁmcle, under the thalami nervorum opticorum, and,
by its pofterior opening, with the fourth ventnclc,
which belongs to the t:erebellum, as we fhall aftcrward.s
fee.

Foramen commune poﬂerzu; Where the convex parts
of the two anterior tubercles-join thefe pofterior convex
parts of the thalami nervorum opticorum, an interftice
or opening is left between thefe four convexities ; but
it does not communicate with the third ventricle : ¢for
the bottom of it is thut up by the pla mater. It has the
ridiculous name of anus applied to it.”

Glardula pinealis. The glandula pinealis is a finall.
foft greyifh body, about the fize of an ordinary pea,
irregularly round, and fometimes of the figure of a
-pinc-apple, ﬁtuatcd behind the thalami nervorum opti-
‘corum above the tubercula quadrigemina. It is fixed
like a fmall button to the lower part of the thalami by
two very white medullary pedunculi, which at the gland
are very near each other, but feparate almoft tranf-
_ wverlely toward the thalami..

It feems to be moftly of a cortical fubftance, except
near the footftalks, where it is fomewhat medullary.
‘The footftalks are fometimes double, as if they belong-
«ed to the two anterior tuberclés. This body adheres
very clofe to the plexus choroides, by which it is co-
vered, as we fhall fee hereafter; ;. and it therefore re-
quires fome dexterity to feparate it from the glandula,
without altering its fituation-or breaking the pedunculi.
This gland has been often found to contain gravel. Be-
Jow the glandula pineatis there is a medullary tranlverfe
cord, called the pofferior commiffure of the bemg/j)bcre.r of
the cerebrum.

“ Immediately under the union or beginning of the
thalami nervorum opticorum, lies a particular cavity,
«called the third ventricle-of the cerebrum. This cavity
communicates at its upper and fore-part with the paf-_
fage between the two lateral ventricles, and fends down
f;om its-under and fore part a paflage through thcf in-

o un-
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fundibulam, ' It opens backwards into thc paflage called

ater ad quartum ventriculum.”

Infundibulum. Between the bafis of the anterior pillar
of the fornix, and the anterior part of the union of
the optic thalami, lies a fmall medullary canal, na-
med infundibulum. It runs down towards the bafis of
the cerebrum, contrating gradually, and terminates in
. a ftraight courfe by a {mall membranous canal, in a

foftith body fituated in the fella turcxca, named glan-
dula pituitaria.

Plexus choroides. The plexus choro:dcs is a very fine
valcular texture, confifting of a great number of arte-
rial and venal ramifications, partly colleted in two
loofe fafciculi, which lie on each lateral ventricle, and

 partly cxpanded over the neighbouring parts, and co-
vering in a particular manner. the thalami nervorum
opticorum, glandula pmcahs, tubercula quadrigemina,
and the other'adjacent parts both of the cerebrum and
~ cerebellum, to all which it adheres.

In each lateral portion of this plexus we obferve a -
wvenal trunk ; the ramifications of which are fpread.
through the Whole extent of the two portions. Near
the glandula pinealis thefe two trunks approach each
cother; and uniting behind that gland, they open into
the torcular or fourth finus of the dura mater. When
we blow into one of thefe trunks toward the plexus,
the air paffes into all its ramifications; and in fome
Aubjedls, thefe two veins form one trunk which opens
into the finus.

The ventricular or loofe portions of the plexus often
appear to contain a great number of tubercles like
glands ; which in the natural ftate are extremely fmall,
but grow bigger in difeafes. To be able to examine
them as we ought, the loofe portions‘ muft be made to
fwim in clear water, and be there carefully expanded.
"Then, by the help of a microfcope, we will fee thefe tu-
bercles in the natural ftate, like fmall folliculi or little
bags more or lefs flatted. ,
Befides
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- Befides this vafcular web or plexus of the feptum lu-
cidum, the fides of the fornix, of the eminences, ven-
tricles, canals, and infundibulum, are all covered by a
very fine membrane, in which, by injetions or in-
flammations, we difcover a great number of very fine
veffels. This membrane is in:a manner a continua-
tion of the plexus, and that feems to be a detachment
“from the pia mater. By the fame means we likewife
difcover an extremely thin membrane on the infides of
the duplicature of ‘the feptum, though, in fome fub-
jetts, .thefe fides touch each other. L '
Glandula pituitaria. The pituitary gland is a fmalt
fpungy body lodged in the fella turcica, between
the fphenoidal folds of the dura mater. It is of a fin-
gular kind of fubftance, which feems to be neither me- -
dullary nor glandular. On the outfide it is partly
greyith and partly reddifh, and white within. Itis
tranfverfely oval or oblong ; and on the lower part, in
fome fubjedls, -it is "divided by a fmall notch into two
lobes, like a kidney-bean. It is covered by the pia ma-
ter as by a bag, the opening of which is the extremity
of the infundibulum ; and it is furrounded by the fmall
circular finufes which communicate with: the finus ca-
vernofi. ' S

§ 4. Cerebellum.

Situation and figure. THE cerebellum is contained
under the tranfverfe feptum of the dura mater. It is
* broader laterally than on the fore or backfides, flatted
on the upper fide, and gently inclined both ways, an«
fwerable to the feptum, which ferves it as a kind of tent
or ceiling.  On the lower fide it is rounder ; and on the
back-fide it is divided into two lobes, feparated by the
* occipital feptum of the dura mater. '

Struéture. 1t is made up, like the cerebrum, of two
fubftances, but it has no circumvolutions on its furface.
Its fulci are pretty deep, and difpofed in fuch a manner
. ‘ as
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- as to form thin flat ftrata, more or lefs horizontal, be-

tween which the internal lamina of the pia mater ina
finuates itfelf by a number of fepta equal ta that of the
;ﬁrata- ) . . . . . -
Under the tranfverfe feptum, it is covered bya vaf-
cular texture, which communicates with the plexus
choroides. It has two middle eminences called epen-
dices vermiformes ; one anterior and fuperiar, which is
turned forward; the other pofterior and inferior, which
goces backward. There are likewife two lateral appen-
dices, both turned outward. They are termed verm:-
Jormes, from their refemblance to a large portion of an
¢arth-worm. ‘

. Befides the divifion of the cerebellum into lateral
portions, or inta twa lohes, each of thefe lahes feems
to be likewife fubdivided into three protuberanees, ane
anterior, one middle or lateral, and one pofterior : but
they are not in all fubje@s equally diftinguifhed either
by their convexity or limits; but they may always be
diftinguithed by the dire@ion of their ftrata; thafe of
the middle and anterior protuberance being lefs tranf-
verfe than the pofterior.

Fourth vemtricle. When we feparate the two lateral
portions or lobes, having firft made a pretty deep inci-
fion, we difcover, firft of all, the pofterior portion of
the medulla oblongata, of which hereafter ; and in the
pofterior furface of this portion, from the tubercula
quadrigemina, all the way to the pofterior notch in the
body of the cerebellum, and a little below that notch,
we obferve an oblong cavity which terminates backs
ward like the pqint of a writing pen. This cavity is
what is called the fourth ventricle.. < Hence the under
end of it is called ¢alamus feriptorius,”

At the beginning of this cavity we meet with a thin
medullary lamina, which is looked upon as a valve be~
tween that canal and the fourth ventricle. A little be«
hind this lamina, the cavity grows wider towards both
fides, and then contralls again to its firlt fize. lI_’t i§

' ine
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fined interiorly by a thin membrane, and feems often
to be diltinguifhed into two lateral parts, by a kind of
fmall groove, from the valvular lamina to the point of
the calamus feriptorius. ‘

This membrane is a continuation of that part of
the pia mater which lines the fmall canal, the third
ventricle, infundibulum, and the two great ventricles.
To be able to fee the fourth ventricle in its naturak
ftate, in which it is narroweft, it muft be laid open
while the cerebellum remains in the eranium; and in
order to that, the os occipitis muft be fawed very low
down. -

On each fide of this ventricle, the medullary fu
ftance forms a trunk which expands itfelf in form of la-
minz through the cortical ftrata. We difcover thefe
medullary lamina according to their breadth, by cut-
fing the cercbellum in flices almolt parallel to the bafis
of the cerebrum ; but if we cut onc lobe of the cere-
bellum vertically from above downward, the medullary
fubftance will appear to be difperfed in ramifications
shrough the cortical fubftance. Thefe ramifications
have been named agrbor vite, and the two trunks from
whence thefe different laminz arife are called pedunculi .
eerebelli.

We cannot go on with the defeription of the other
middle parts of the bafis of the cerebellum, before that
of the middle parts of the bafis of the cerebrum; be-
caufe thefe two kinds of parts are united, and jointly
form the medulla oblongata. I fhall only add here,
that the ftrata of both fubftances of the cerebellum are
not always of the fame extent in the fame portions or
protuberances of each Iobe. This appears merely by
viewing the coavex or outer furface of the cerebellum;
for there we fee, at different diftances, fome cortical
firata fhorter than others, and likewife that the extre-
mities of the thort {trata diminith gradually in thicknefs
till they are guite loft between two long ones.

If we make a fmall hole in the external lamina lc;f

the
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the pia mater over one of the lobes-of the cerebellum,
- without touching the inner lamjna, and then blow into
the cellular fubftance, by which thefe two laminz are
conneéted, through a fmall pipe introduced into the
hole ; the air will' gradually fwell that fubitance, and
feparate the ftrata more or lefs equally fromy each other
through their whole extent; and we will fee at the
fame time the difpofition of- all the membranous fepta
or duplicatures of the internal lamina of the pia mater,.
with the numerous diftribution of the fine blood-veflels.
. which run upon it, efpecially after a lucky injetion,
or in an inflammatory ftate of thefe membran)es.

§ 5. Medulla oblongata.

.- TeE medulla oblongata is a medullary fubftance, fi-
tuated from before backward in the middle part of the
bafes of the cerebrum and cerebellum, without any dif-
continuation, between the lateral parts of both thefe
bafes: and therefore it may be looked upon as one
middle medullary bafis common to both cerebrum and
cerebellum, by the reciprocal continuity of their me-
dullary fubltances, through the great notch in the trani-
verfe feptum of the dura mater ; which common bafis
lies immediately on that portion of the dura mater
which lines the bafis of the cranium. The medulla
oblongata is therefore juftly efteemed to be a third ge-
‘neral part of the whole mafs of the brain, or as the
common produétion or united elongation of the whole
. medullary fubftance of the cerebrum and cerebellum.

It is extremely difficult, if not altogether impoffible,
to examine or demonftrate it as we ought, in its natu-
ral fituation ; but we are obliged to do both on a brain
inverted. ' .

The lower fide of the medulla oblongata, in an in-
verted fituation, prefents to our view feveral parts,
which are in general either medullary produ&ions,
trunks of nerves, or trunks of blood-veflels.

The
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The chief medullary produions are.thefe ; the large
or anterior branches of the medulla oblongata, which
have likewife been named crura anteriora, femora and
brachia medulle oblongate, and pedunculi cerebri : the
tranfverfe protuberance, called likewife proceffus annu-
laris or pens Varolii : the fimall or pofterior branches,
called pedunculi cerebelli, or ecrura pofleriora medulle ob-
longate : the extremity or cauda of the medulla oblon-
gata, with two pairs of tubercles; one of which is na-
med corpora oljvaria, the other corpora pyramidalia ;
and to all thefe productions we muft add a produétion
of the infundibulum and two medullary papillze.

The great branches of the medulla oblongata are two
very confiderable medullary fafciculi ; the amterior ex-
tremities of which are feparated, and.the pofterior uni-
ted, fo that, taken together, they fomewhat reprefent a
Roman V. Thefe fafciculi are flat, much broader be-
fore than behind ; their furfaces being compofed of fe-
veral longitudinal and diftinétly prominent medullary
fibres. Their anterior extremitics feem to be loft at
the lower part of the corpora ftriata; and-it is for that
reafon that they are looked upon as the pedunculi of
the cerebrum. _ :

The tranfverfe annular, or rather femi-annular, pro-
tuberance, is a medullary produ&ion, which feems at
firft fight to furround the pofterior extremities of the
great branches; but the' medullary fubftance of this
protuberance is in reality intimately mixed with that of
the two former. Varolius, an ancient Italian author,
viewing thofe parts in an inverted fituation, compared
the two branches to two rivers, and the protuberance
to a bridge over them both ; and from thence it hasthe
name of pons Varolii. Its furface is tranfverfely ftreak-
ed; and it is divided into two lateral parts by a very
narrow longitudinal depreflion, which does not pene-
trate into its fubftance.

The fmall branches of the medulla oblorgata are la-
teral productions of the tranfverfe protuberance, which

Vou.IL E ' by
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‘by thcu' roots feem to encompafs that medullary poruon
in which the fourth ventricle or calamus fcriptorius is
formed. They forny in the lobes of the cerebellum, on
each fide, thefe medullary expanfions, a vertical fection

of which thows the white ramifications commonly call--

. ed arbor vite ; and they may be jultly enough ﬁylcd
pedunculz cerebelli

The extremity is no more than the medulla oblon-
gata contraéted in its paflage backward to the anterior
edge of the foramen magnum of the os occipitis, where

it terminates in the medulla fpinalis ; and in this part of
- it feveral things are to be taken notice of. We fee firft
of all, four eminences, two named corpora olivaria, and
the other two corpora pyramidalia. lmmedlately after-
wards, it is divided into two lateral portions by two nar-
tow grooves, one on the upper fide, the other on the
{ower. They both runinto the fubftance of the medulla,
ds between two cylinders, flatted on that fide by which
they are joined together.

When we feparate thefe ridges with the fingers, we
obferve a crucial intertexture of feveral fmall medul-
lary cords, which go obliquely from the fubftance
of one lateral portion into the fubftance of the other.
M. Petit, member of the royal academy of fcien-
.ces, and do&or of phyfic, is the author of this difco-
very; by which we are enabled to explain feveral phz-
nomena both in phyficlogy and patholegy ; of whichin
another place.

The cotpora olivaria arid pyramidaliaare whitith emi-
nences fituated longitudinally near each other on the
lower fide of the extremity or cauda, immediately
: ‘behind the tranfverfe or ahnular protuberances. The

corpora olivaria are in the middle, fo that the inter-
ftice Between them, which is only a kind of fuperficial
groove; anfwers to the inferior groove of the followmg
portion.

The corpora pyramidalia are two lateral emmcnces
depending on the olivaria.  Willis gave thc name of

17 ra-
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pyramidalia to what 1 have called o/ivaria, after the late
M. Duverney in his treatife of the organ of hearing.. -
Thefe four eminences are fituated on the lower half of
the medulla ; which obfervation I here répeat, to make
it be rcmembered that, in all the figures arid demon-
ftrations, thefe parts are reprefented as fuperior, which
in their natural fituation are inferior. Thus thefe emi-
nences are under the fourth ventricle, and under the pe-
dunculi cerebelli.

The tubercula mammillaria, which are fituated very
‘near the production of the infundibulim, have becn
taken for glands; probably becaufe of their greyifh in-
ner fubftance, which, however, does not feein to be
 difterent from that of feveral other emitiences of the
medulla oblongata. And for that reafon I choofe rather
to call them, from their ﬁgure, tubercula mammillaria,
than papille medullares.

Thefe tubercles feem to have fome immediate rela-
‘tion to the roots or bafes of the anterior pillar of the -
fornix ; fo that they might be named, as M. Santoriti
has done, the bulbs of thefe rooks, though they appear
‘to be likewife partly a continuation of other portions
of the cortical and medullary fubftance, of a pamculaL
texture.

The beak or tube of the infundibulum is a very thin
produttion from the fides of that cavity; and it is
ftrengthened by a particular coat given to it by the pia
_mater. It is bent a little from behind forward, toward
the glandula pinealis, and afterwards cxpands again
round this gland.

The membrana arachnoidus, or external lamina of
- the pia mater, appearsto be very diftinttlyfeparated from
the internal lamina, in the interftices between all thefe
eminences on the lower {ide of the medulla oblongata,
without any "vifible cellular fubftance between them.
The intérnal lamina adheres much more to the furface
~ of thefe interftices than to that of the eminences. The
} catcmal lamina is as it were buoyed up by the eminen-

2 CcCSy
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ces, and cqually ftretched between their moft promi-
nent parts, to which it fticks very clofe ; and in this re-
{ped, the roots or great cornua of the optxc nerves may
be jo )Wmcd to thefe eminences.-
¢ muft obferve in general conccmmg the eminen-
ces of.the medulls oblongata, that thofe which are me-
dullary on their outfides or furfaces, are interiorly eit
“ther entirely cortical; or partly cortical and parte
Iy medullary, or formed by a fingular mixture of thefe
two fubftances, which ftill remains to be unfolded, as:
well as many other particularities obfervable in' exami-
siing the internal ftructure of the brain.

From this common portion of the cérebrum and ce-
Tebellum, arife almoft all the nerves which go out of
the cramum, through the different foramima by which
its bafis is perforated. It likewife produces the medul-
l'afpmahs, which is no more than a common elonga-
tion of'the cerebrum and cerebellum, and of their dif-
ferent {ubftances; and therefore the medulla oblon-
gata may juftly be faid to be the firft origin or primi-
tive fource of all the nerves which go out through the:
fpina dorfi, and confequently of. all the nerves of the
buman body.

-

§ 6. Medulla fpinalis..

Tue medulla fpinalis is only an dongatmn of the ex-
tremity of the medulla oblongata; and it has its name’
from its bemg contained in the bony canal of the fpina.
dorfi. I is confequently a continuation or common.
appendix of the cerebrum and cerebellum, as well be--
caufe of the two fubftances of which it is compo-
fed,. as becaufe of the membranes by which it is in-
velted.

In the defcription of the frefh bones, I mentioned a
ligamentary tube which lines the inner furface of this-
bony canal from the great occipital foramen to the os
facrum, reprefenting a very long flexible fufinel. ke.L ‘

like-
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dikewife mentioned the yellowith and very claftic liga-
aments that lie in the great pofterior notches of all
the vertebrz, and adhere very clofely to the ligamen-
tary tube.

The dura matcr., after it has lined the whole in-
ternal furface of the cranium, goes out by the foramen
:magnum occipitis ; and forms a kind of funnel, in,its
progrefs downward, through the bony canal of the ver-
tebrz. As it goes out at the occipital bole, it joins the
beginning of the ligamentary funnel already mention-
«ed, and adheres very firongly to it. That portion of
';he pericranium which:terminates exteriorly at the edge
-of the great foramen, joins the funnel likewife; which

by alljthefe fucceflions becomes very ftrong, and capablc -

of refifting the greateft violences.

This adhefion of the dura mater to the ligamentary

funnel is gradually difcontinued below the firft verte-
‘bra; .and from thence the dura mater forms a feparate
1ube, which runs -down in the bony canal all the way
to the os facrum, the capacity of it anfwering to that of
the canal ; but it does not adhere clofely to the fides, as
it does to ’that of the cranium. " It is furrounded by 2
flimy fubftance, which, near the lower end of the ca~
nal, refembles fat.
, The fpinal marrow is ‘made -up of a cortical and me-
*dullary fubftance, as the cerebrum and cerebellum ; but
with this difference, that the ath-coloured fubﬁancc lies
within the other ; and in a tranfverfe fetion of this me-
dulla the inner fubftance is ¢ fomewhat of an oblong
form, but has its fides bent inwards.”

The body of the medulla fpinalis runs down all the
way to the firft vertebra of the loins, where it termi-
nates in a point. The fize of itis proportionable to that
«of the bopy canal, fo that it is larger in the vertebfz of .
the neck than thofe of the back. It is a little flacted on
the fore and back fides ; fo that we may diftinguifh'in
it two fides, one anterior, the other polterior,and two
edges. It is likewile in 2 manner divided into two la-

Es- teral
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teral halves by a groove, which runs along the middle
of each fide, being a continuation of thofe in the ex-
tremity of the medulla oblongata.

Each lateral portion fends off from both the fore and
back fides, between the grooves and’ the edges, at
different diftances, flat fafciculi of nervous filaments
tarned toward ‘the neareft edge. The anterior and
pofleriar fafciculi havmg ota little beyond the edge £
the medulla, unite in pa‘%c and form on each fide a
kind of knots called ganglions by anatomifts, each cf
which produccs a nervous trunk. Thefe ganglions are
made up of a mixture of cortical and medullary fub-
ﬂance, accompamcd by a great number of Imall blood-
veflels.

The dura mater which invefts the medulla, fends out
‘on each fide the fame number of va inx, as there are
ganglious and nervous trunks. Thele vaginz are pro-
fduéhons of the external lamina ; the internal lamina,,
which'is very fmooth and polithed on the infide, being
perforated by two fmall holes very near each other,
where each vagina goes off, through which holes the -
extremities of each anterior and pofterior fafciculus are
tranfmitted ; and 1mmed|atc]y after their paffage through
the mtemal lamina, they unite.

“The triangular fpacesleft between the anteriar and po-
fterior fafcu;u[l and edge of the medulla, are filled from
one extremity ta the ‘other by an indénted hgament
very thin and fhining, having the fame number of in-
dentations as there are pairs of falcicali. It is fixed at
different diftances to the edge of the’ medulla, from
‘whence it fends filaments to the internal limina of the
dura mater, by which ‘the anterior fafcxculx are d:ﬁm-
guithed from the pofterior. -
~ 'The membrana arachnoides is here very dx&m& from
the internal lamina of the pla mater : fo that, by blow-
ing through a hole made in the arachno:des, it will
fwell from one end to the other, like a tranfparent gut.
’.lhe internal lamma, callcd in this place fimply the piz

matcrg
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mater, adheres very clofely to the medulla foinalis, and
fends’ many productions and fepta through its fub-
ftance. When we blow through a hole made in the pia
mater, through the fubftance of one lateral portion of
the medulla, the air penetrates through the whole, and
the pia mater, which covers the other lateral portion,is
feparated from it. . : , ’

The membrana arachnoides adheres here more clofe~
ly to the pia mater at the lower than at the upper part,
being in a manner {ufpended by the indented ligament
which runs along both edges of the medulla, and is fix-
cd by a filament to the internal lamina of the dura ma-
ter in each interftice between the nervous falciculi, as
has been already faid. 1t alfo gives off elongations in
the fame manner as the dura mdter to each nervous
trunk-or rope, as we fhall fee hereafter.

§ 7. The Nerves of the Brain and Spinal Marvow, from their
: origin to their going.out of the Cranium and Spine.

We fhall afierward fiad, that the nerves arife either
from the brain, medulla oblongata, or fpinalis; that they
go out in fafciculi difpofed in pairs ; that then pairs are
reckaned to belong to belong to the brain and medulla
oblongata, of which nine go out through the foraming

" of the craniym, and the tenth arifes from the extremi-
ty of this medulla as it paffes through the great occipi-
tal hole ; and laftly, that about 30 pairs are reckoned to
belong to the medulla fpinalis, of which feven pafs
shrough the lateral notches of the wertebrae cervicis,
twelve through thofe of the back, five through thofe
of the loins, and five or fix through the anterior holes
of the os facrum, and one at the fides of the os coc-
cygis. ’ ' :
~+ My defign is here principally to mention fome parti-
«cular obfervations about the nerves, while they remain
within the cranium ; the reft of the courfe through thg
whole body fhall be afterward fufficiently defcribed.-

' Eg Nerves

-
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- Nerves of the medulla oblongata. The firft pair of
nerves that arife from the medulla oblongata are the o+
fa&ory, anciently called proceffus mammillares. ‘Thefe
are two very flat and foft medullary ropes, each arifing*
. firft by medullary fibres from the outfide of the lower
part of the corpora ftriata, between the anterior and
middle lobe, an each fide of the cerebrum, and after.
wards by another filament more internally, and by a
third, which is-more pofterior and very long. They run
under the anterior lobes of the cerebrum,being lodged
in two fuperficial grooves in the bafis of thefe lobes,
and lying immediately on the dura mater, from the cli-
noide apophyfes to the os ethmoides.

They are firlt of all confiderably incurvated from
without inwards or toward each other, and having
reached near the back-fide of the os ethmoides, they run
for a fmall fpace parallel to and -at fome diftance from
each other. Backward they are very thin ; but they
gradually increafe in bulk in their courfe forward, to-
ward each fide of the crifta of the ethmoidal bone,
where they terminate in elongated papillz, the fubftance
of which appears to be fofter and lefs white than that of
the ropes. : :

Thefe papille lic on the two fides of the lamina cri-
brofa, and fend down a nervous filament into each hole
. of that lamina. At'the fame place, the dura mater fends
off the fame number of vaginz which inveft and accom-
pany the nervous filaments and their ramifications on -
the internal parts of the nofe. :

I have already related the origin of the fecond pair,
or optic nerves, from the eminences called thalgmi ner-
vorum opticorum ; and I have defcribed their great cur-
vature, and traced them all the way to their re-union,
which happerls immediately before the fuperior part of
the glandula pituitaria, and confequently before the
beak or produétion of the infundibulum. The internal
carotids run upon the outfides of thefe nerves, imme~

' diatcly
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diately after their union, and before they pafs thro’ thc
- foramina optica.

Befides their origin from the optxc thalaml, thcfc
ferves have likewife a kind of communication with the
tubercula quadrigemina anteriora by very fine filaments,
one extremity of which is loft in the tubercles,
the other in the roots of the great arches or bodies of
the optic nerves. The intérnal ftructure of thefe nerves
feems to change at their entrance into the optic holes,
as we fhall fee in another place.

The union of thefe nerves by the fmall curvatures of
their cornua, is very difficult to be unfolded in human
bodies. This union is commonly found to be very
clofe : but, in fome fubje&ls, it feems to be no more
than a ftrong adhefion ; in others, to be partly made by
an interfe&ion or crofling of fibres. They {ave been
- found quite feparate; and in other fubjeéts one of them
has been obferved to be very ‘much altered both in fize
and colour through its whole paffage, the other remain-
ing in its natural ftate.

- The third pair, called nervi motores, oculi communes,
oculares communes, and oculo-mufculires, arife from the
union of the anterior edge of the great tranfverfe pro-
tuberance, with the two great branches of the medulla
oblongata. They pierce the dura mater. behind - the
lateral parts of the pofterior apophyfis of the fella fphe-
noidalis, and pafs afterwards each in the neighbouring
finus cavernofi, by the fide of the carotid artery, and
all the way to the broad portion of the fuperior or-
bitary fifflure, where they are divided in the mannet
to be afterward defcribed.

The fourth pair, called nervi trochleares, mufculares
obliqui fuperiores, and moft commonly pathetici, are very
fmall and. tender, and, in proportion, very long. They
arife each behind the tubercula quadrigemina, and from
the lateral part of the valviform expanfion at the entry
of the fourth ventricle. From thence they take their
courfe forward all the way to the edge of the anterior

. CX-
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extremities of the tranfverfe finus, where on each fide
they enter the duplicatute of the dura mater, and ad-
vancing into the finus cavernofi, they accompany the _
third pair to the fuperior orbitary fiffure. .

The fifth pair, called mervi innominati, ot trigemini,
are at firlt large trunks arifing chiefly from the %atcral
and pofterior parts of the great tranfverfe protuberance,
and a little from the corpora olivaria and pyramidalia.
They run down obliquely forward on the extremity of
the upper or anterior fide of the apophyfis petrofo, very
near the {ide of the fella {phenoidalis, where they enter .
the duplicature of the dura mater and finus cavernofi.

At their entry into the finus, they form a kind of flat
irregular ganglion, from which fome filaments are fent
off to the dura mater; and immediately afterward, each -
of them is divided into three great branches, one fupe,-
rior or anterior, one middle, and one inferior or polte-
. rior. The firft branch, which may be termed ocularis
or ophthalmicus, accompaties the nerves of the third
and fourth pairs, to. the fuperior or orbitary fiffure,
The fecond, called maxillaris fuperior, goes out by the
fuperior maxillary hole; and the third, named maxil-
daris inferior, by the mferior maxillary hole.  As the
great trunk of this nerve runs down, it perforates the
membrana arachnoides, which at this place forms a kind
of cieling. - ~

The fixth pair, named motores oculorum exterm, ocyyr
dares. or opthalkmici externi, and ocalo-mufiulares externt,
are fmal nerves, but ftill not fo fiall as the fourth pair;
and I have fometimes found them double. They arife
partly from the oblong inferior eminences, immediate-
ly behind the tranfverfe protuberance, and partly from
this protuberance; and pafling immediately under it,
they pierce the dura mater behind the occxpxtal fym,-
phyfis of the {phenoidal bone.

They run on cach fide in the duplicature of the du,
ra mater to the cavernous finus; and having entered
}hat fipus, cach of them accompanies the firlt branct%

Q
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‘of the fifth pair to the fuperior orbitary fiffure. In this
courfe they communicate with the firft branch juft mene
© ‘tioned, and are increafed on the fore-part by a filament
or two, which arife from the great fympathetic netve,
and run up with the carotid.

“. The feventh pair, named auditorii, arife from the la-
teral and pofterior part of the ‘tranfverfe protuberance,
near the pédunculi of the cerebellum, by two cords,
one {fmall and folid, the other large and foft, which
from thence is called portio mallu, and the ﬁrﬂ portw'
dura, or, as I have named it, nervus /j'mpafbetuu: mi-
pmus. ‘The two nerves on each fide accompany each
other very clofely, all the way to the internal foramen
auditorium.

The eighth pair, named par vagum, nervi 'vagz, or
fympathetici medii, arife from the pofterior extremities
“of the large branches or crura of the medulla oblonga-
ta, from the ttanfverfe protuberance, and from the an-
‘terior part of the inferior oblong eminences behind the
tranfverfe protuberances, by numerous filaments, which
all together make a broad band on each fide, which runs
‘toward the foramen lacrum, where it picrces the dura
‘mater, and goes out through the anterior part of that
-hole, having been firft joined by a nervous portion that
runs up from the medulla fpinalis through the great oc-
cipital foramen by the name of nervus accefforsus octavi
paris, or mervus [pinalis. This additional nerve goes
‘out with that of thc enghth pair through the foramen la-
cerum, lying behind it, but diftinguifhed from it by a
‘membranous feptum.

The ninth pair, called zervi bypoglofi externi, hypo-
-gloffi magores, and commonly guﬂalom, arife each from
-the¢ lateral part of the extremity of the medulla oblon-
gata, between the oblong inferior eminences, by feveral
filaments, which uniting together, form commonly two
- fmall ropes on each fide, which pierce the dura mater
'{cparately, and prcfcntly afterwards form one ropel:
‘ - whic
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which goes out of the cranium through the anterior
condyloide hole.

The tenth palr, called nerv: fub-acap:ta[e:, arife under :
the ninth pair, chiefly from the anterior and a little
from the lateral part of the extremity of the medulla
oblongata, oppofite to the pofterior part of the condy-
Joide apophyfis of the occipital bone, by a fingle plane
or falciculus of fmall filaments which pierce the dura
mater diretly from within outward, at the fame place
“where the vertebral arteries pcrforatc it from without
inwards,

Nerves of the medulla fpzmlu The nerves formed by
the lateral union of the anterior and pofterior filaments
- of the medula fpinalis, go out of the bony canal of the
pina dorfi, toward each fide, through the interverte-
bral holes, through the angerior holes of the os facrum,
and the lateral notches of the s coccygis; and from
thence they have the general name of nervi vertebrales.
They are divided in the fame manner as the vertebrae,
into feven pair of cervical nerves, . twelve pair of dorfal,
five pair of lambar, and five or fix pair of nervi facri. .

I begin the enumeration of the vertebral nerves by
thofe which go.out between the firft and fecond verte-
brz ; and the fituation of the dorfal or. coftal nerves,
which are true mtcrcoﬁals., determined me to this dif-
pofition, the firft pair of thefe nerves pa{ﬁng between
the firft and fecond true ribs.

As the fpinal marrow which furnithes aH thefe nerves
{feldom. gaes lower than the firlt er fecond vértebra of
the loins, the fituation of the fafpiculi of nervous fila-
ments'muft be different from that of the holes through
which they pafs ; and feveral of thefe falciculi, both
anterior and poﬁertor, muft be longer than the reff.
This we find from experience to be the cale in the fol-
lowing manner.

The fafciculi of nervous ﬁlaments of the medulla fpi-
nalis, which produce the cervical nerves, run more qr
dels txanfvcrfely toward cach fide from their origin to

their
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their paffage through the intervertebral holes. The
fafeiculi which form the dorfal nerves run a little ob-
liquely downward from their origin to the intervertebral
holes ; and thofe which form the lumbar nzrves run
down more and more longitudinally from the medulia
to the holes by which they go out.

Therefore the cervical fafciculi are very fhort in the
fpinal canal; the dorfal fafciculi are longer, and the
fafciculi from the loins and os facrum very long. It
muft likewife be obferved, that the fafciculi of the four
Yoweft pairs -of the ¢ervical nerves, and firft pair of the
dorfal nerves, are broader and more compounded than .
the following, becaufe the brathial nerves are a conti-
nuation of thefe. The filaments belonging to the lume
bar nerves, and thofe of the os facrum, are likewife
‘very broad, and made up of numerous filaments, as be-
Ing the roots of the targe nerves which go to the lower
extremities. The dorfal filaments are very fmall.

" The cervical and lumbar fafciculi are not only broad-
‘er and made up of more filaments than the dorfal, but
alfo fituated mach clofer to each other, the lumbar faf-
ciculi being ftill more fo than the cervical ; whereas in
the dorfal, a confiderable interftice is left between the
Fafciculi: . _

. Thefe lumbar fafciculi, from their origin to the ex-
trethity of the os facrum, form, thirough the whole ca-
nal of the lumbar vertebrzz and of the os facrum, a
large bundle of nervous ropes, called by amatomifts
cauds equina, becaufe of fome refemblance which it
Pears to a horfe’s tail, efpecially when taken out of the
canal, and extended in clear water., '

- Though the medulla fpinalis ends at the firft vertebra

of the loins, the vagina of the dura mater by which it
is invefted, is continued through the reft of the bony
canal all the way to the extremity of the os facrum,
and involves the great bundle or cauda equina, the
¢ords of which pierce it on each fide nearly oppofite to
the places where they pafs through the intervc'r{lcl;ral
' ‘ . oles,
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holc's, and the anterior holes of the os facrunt; .almoft
in the fame manner as was faid above in defcribing the
' general formation of the vertebral nerves,

This vagina of the dura mater being feparated from
the canal of the vertebra, and the lateral elongations
“which ferve for particular vagin® to the cords being
cut off, it prefently fhrinks up and contra&s in the fame
manner as all the other elaftic parts of the human. bos
dy; for inftance,-as an artery does when cut tranf-
verfely foon after death. Therefore.its true length
muft be taken while it is iz fitx, and likewife the true
fituation of the lateral elongations.

From all this a conchufion may be drawn, of greaf
lmportance, not only in anatomical and philofophical
" inquiries, ‘but alfo for underftanding local difeafes;

wounds, &c. which is, that when we have occafion to
confider any particular nerves near the vertebrze of the
back or loms, or near the os facrum, we muft remem-
ber, that in the fpina dorfi, the origin of thefe nerves
3s not even with their paffage out of the fpine, but pro<
portionably higher. 1f, for inftance, we inquire about
any of the lowelt nervi facri near the os coccygis, we
muft not ftop at the extremity of the os facrum, but
trace its origin as hlgh as the laft vertebra of the back,
-or firfl of the loins. .

The membrana arachnondcs accompanies the origi-
nal fafciculi feparately, to their paffage through the la=
teral elongations of the dura mater, forming a kind of
duplicature, brcaks, or dxfcantmuanons, between the
cords which run in the vagina of the dura mater. The
internal lamina of the pia mater, or the pia mater fim-
ply, as it is here reckoned, adheres very clofely both
to the fafciculi and filaments of which they are compo-

~{fed. .

Among the original producions of the nerves of the
medulla fpinalis, we ought ftill to reckon the formation
of the nervi acceflorii of the eighth pair, or of thofe
that I call fympathetici medis. 'L hey arife from the l:l-

. ter
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teral parts of this medulla by feveral filaments, about
the third or fourth vertebre of the neck, and fome-
times lower., And, if my memory does not fail me,
1 once traced them to the middle of the back. They
run up on each fide between the anterior and pofterior
ranks of the nervous fafciculi, increafing gradually in
fize by the acceflion of new filamients from the pofte-
‘rior fafciculi. "~ - ' o :

Having reached above the firft vertebra of the neck,
they have a kind of adhefion or communication with
the neighbouring ganglions of the nervi fub-oécipitales,
or thofe of the tenth pair. - Above this adhefion they
receive two filaments each, from the back-fide of the
medulla, and afterwards contintue their courfe towards
the great occipital foramen. As they enter the cranium,
they communicate with the nerves of the ninth and
tenth pairs; and afterwards they join thofe of the eighth
pair, with which they return out of the cranium. ’

§ 8. Blood-veffels of the brain and medulla ./};ina(i:.

Arteries. THE arteries which fupply the cerebrum,

cerebellum, and medulla oblongata, come partly from
the carotids which enter the cranium through the ca-
nals in the apophyfes petrof of the offa temporum,
and partly from the vertebrales which enter by the great
occipital foramen, and fend off the arteriee {pinales into
‘the canal of the fpine for the medulla lodged there.
- All thefe arteries are divided into feveral branches,
‘which fend out a great number of ramifications diftri-
‘buted through both fubftances of the brain, and thro’
‘the whole extent of the pia mater. The dura mater,
both of the cerebrum and cerebellum, has arterias pe-
culiar toit, which have been already defcribed.

The internal carotid on each fide enters the cranium
by the great canalis petrofus, in an angular or winding
courfe, as was obferved in the defcription of the fkele-
ton. The inner furface of this canal is lined by a pro-

' dugtion
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du&ion common to the dura mater and inferior pericra«
nium ; to which the artery adheres only by a loofe fila-
mentary fubftance, in which the plexiform filaments
run that belong to the great fympathctic nerve, com~
monly called the intercoffal.

Having pafled through the bony canal, it imme-
diately bends upward toward a notch in the fphenoidal
bone, and through that notch it enters the cranium.
Immediately after this, it penetrates the cavernous finus
on the fide of the fella fphenoidalis ; where having
formed a third curvature, it goes out from it, from
below, upwards 3 and is bent a fourth time round the
anterior clinoide apophyﬁs, from before backward.
By this courfe it is in a manner bathed in the blood of
the cavernous ﬁnus, together with the third, fourth,
fifth, and fixth pairs of nerves.

Aftcr this fourth curvature, the internal carotxd ha-
ving now reached the fide of the infundibulum, and
confequently being very near its fellow, thefe two ar-
teries communicate fometimes by .a very fhort tranfs
verfe atterial produion. At this place each of them,
< after fending a branch through the foramen opticum
to the -eye,” divides into two principal branchcs, one
antenor, the other poﬂ:erlor and fometimes into three,
in which cafe there is a middle branch between the two
former.
~ The anterior branch runs, firft of all, forward under
the bafis of the cerebrum, feparating a little from the
fame branch of the other carotid. They approach
each other again under the interftice between the twe
olfaltory nerves, communicating by a very fhort ana~
ftomofis, and fending fmall twigs to that pair of nerves.
They afterwards feparate, being each divided into two
- or three rami.

The firft ramus of the anterior branch goes to the
anterior lobe of the cerebrum. The fecond, which is
fometimes- doublc, is inverted on the corpus callofum,
to which it gives ramifications, as alfo to the falx of the

dura
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dura mater and middle lobe of the cerebrum. The
third, which is fometimes a diftin& branch, fometimes'
only an additional ramus to the fecond, gees to the
pofterior lobe of the cerebrum. This th:rd ramus is
fometimes fo confiderable as tor deferve to be reckoned
the middle branch of the three principa! ones.

The pofterior branch communicates firft of all with
the vertebral artery of the fame fide, and then is divi«
ded into feveral rami on the fuperficial circumvolutions
of the cerebrum, and between thefe circumvolutions all -
the way to their bottom. The anterior and middle

. branches, when there are three, diftribute the fame
kind of ramifications to the circumvolutions,- and to
their interftices. -

- All thefe different r'xmlﬁcatlons run on the duplica-
ture of the pia mater, from which they receive a kind
of additional coats ; and the capillaries being diftributed
wpon it in-a reticular manner, do afterwards penetrate
the cortical and medullary fubftance; in which laft
they terminate infenfibly.

The vertebral arterics enter through the great occi-
pital foramen, having firft pierced on each fide the
elongations of the dura mater at the fame place where
the fub-occipital nerves, or thofe of the tenth pair,
picrce it as they go out ; the arteries in this place lying
abové the nerves.

At their entry into the cranium they fend each feve-
ral ramificatjons to the cauda of the medulla oblongata,
and to the corpora olivaria and pyramidalia: which ra-
mifications are diftributed on tlre fides of the fourth
ventricle ; produce the plexus choroides; are fpread
on the whole furface of the cerebellum; infinuvate
themfelves between the ftrata, always invefted by the
duplicature of the pia mater ; and are at length loft in
both fubftances of the cerebellem.

Afterwards the two vertebral arteries turn toward
cach other, fér the moft part immediately -under the
pofterior cdgc of the great tranfverfe or femi-annular

Vou. I F pro-
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protuberance of the medulla oblongata, where they
unite and form cne common trunk. This trunk pafles
diretly from behind forward, under the middle of the |
great protuberance, and partly in the middle groove of -
the convex furface of that protuberance, at the anterior
edge of which it terminates. S

In its paffage through the groove,.this trunk fends
off feveral fmall branches on each fide, which furround
tranfverfely the lateral portions of the protuberance,
being partly lodged in the fmall lateral grooves of thefe
portions. Thefe lateral branches are afterwards diftri«
buted to the neighbouring parts of the cerebrum, ce-
_¥ebellum, and medulla oblongata..

This common or middle trunk of the vertebral arte-
ries having reached the edge of the great protuberance,,
is divided again into fmall branches; each of which
foon communicates with the trunk of the internal caro-
tid on the fame fide. Inftead of this bifurcation, the
two laft or moft anterior lateral branches fend each
fometimes a {mall branch forward, which form the ana-
ftomofes with the internal carotids.

The principal arteries of the medulla fpinalis, called
eommonly arteriz fpinales, are twe in number, one
anterior and  one pofterior, lodged in the grooves by
which the medulla is divided into lateral portions on
both fides. They arife from the vertebral arteries, a
lirtle above the great occipital foramen, where thefe ar-
teries fend each a {mall ramus dowaward, as foon as
they enter the cranium ; and having got under the ex- -
tremity of the medulla oblongata, they fend of two
other branches backward. '

Fhe firlt two branches uniting foon after their origin,
form the arteria {pinalis anterior, which runs down
within the canal of rhe vertebra along the anterior
groove of the'medulla. The other two fmall branches
are inverted on the fides of the medulla oblongata, and
from thence running backward, they unite much in the
fame manner with the firlt two, and form the arteria

fpinalis
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fpinalis pofterior, which runs down along the poﬂ:enor
groove of the medulla fpinalis.

The two fpinal arteries, in their courfe dewnward a-
long the medulla, fend off on cach fide lateral ramifi-
cations, by which they frequently communicate with
each other, and likewife with-the vertebral arteries -of
the neck, with the intercoftals, and fometimes they are
in a manner fplit for a little way, and then unite
again..

The veins of the cerebrum and cerebellum, &c. may
in general be looked upon as not only forming the lon-
gitudinal finus of the dura mater, and the two great
lateral ﬁnufcs, but alfo all the inferior finufes of that
membrane ;-in all which finufes the veins terminate by
different trunks, in the manner already faid in the de-

fcription of the great fuperior finus. Their principal

ramifications accompany all the cortical circumvolu-
tions of the cerebrum, and dircétions of the ftrata of
the cerebellum, running always in the duplicature of
the pia mater. The veins of the plexus choroides, in
general, are of the numbcr of thofe already men-
tioned.

. The veins of the medulla fpmahs terminate partly in
the. fuperior extremities of the two vertebral veins,
partly in the two venal ropes termed finus venofi, which
run down both ways laterally on the anterior convex
fide of the prodution of the dura mater, and form at
different diftances reciprocal communications, by femi-
annular ‘arches, as by fo many fubordinate: finufes.
The two longitudinal finufes communicate likewife in
their paffage with the vertebral veins, in the fame man-
ner.as the neighbouring arteries.

§9. Ufes of the Brain, and of its appendages in general.

WeE are obliged to the great Malpighi for the firft
and beft inftrutions concerning . the manner of exami-
ning the ftru&ture of the brain, efpecially that of the

Fz2 two
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two fubftances of which it is made up, and for putting
us in a condmon to be able to conjeture fomething
about:its ufes. " 'Fhe experiments and obfecvations of’
that illuftrious and faithful fearcher into nasure, having.
been repeated by feveral excelent p'hilofoph'ers, and:
confirmed by comparative anatomy, leave:us no roomr

- to. doubt that-the brain is a fecretory organ, or, as itis

called by anatomifts, & gland.. '

"~ 1tis to no purpofe to-difpute about words, when we
are agreed. as to things themfelves.. Anatomiits have,.
for many years paft, underftood by the word g/and; an:
organ fitted to- feparate. fome particular fluid from the

- mafs of Blood, as univerfally as théy mean: by the:word’
mufcle all forts of flethy fibres capable. of contraction ;:
and this laft term might be cavﬂled at and re]e&ed as
Luﬁly as the other. g

~'The whole ‘matter of. fecrcnomnmuﬁ be owned to be
very obfcure; butit'is to be hoped that the brain and
Hver will fomc time. or other, lead us fo.far from the
knowledge af it, as at leaft to ;be “able to dxﬁmgmﬁ: -
truth from falfchood. '

The greyith or ath colour of the cort’lcal fubﬁance is
mot the cffect of a partlcular mixture of red and white ;. .
at leaft’ we have no.cxperiment to prove it. "T'he blood
indeed gives this fubftance a flight reddiih caft ; but
the ath.colour, which feems to ‘be the charaeriftic of
the ftructure ot thefe fecretory organs, is-not- owmg to
that.. .

- We learn from M. Ruvfch’s anatomical-. mje&xons,
that the coftical fubftance is. chiefly compofed of veflels ;
that, by making thefe veflels fwim in a clear pellucid li-
quor, their extremities. reprefent an infinite number of
fine brufhes or vafcular tufts. and that his injetion
fills even the imalleit filaments of thefe tufts. He tells
us likewife, that'in thefe laft filaments the ftruture is.
altered ; -and that by the mechanifm of this change, the
funéhons attributed to glands may be performed.

- But ftill thefe injetions and pteparatlons do not un-

ravel
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-ravel the myltery : neither is the exiftence of thefe pen-
cils or tufts fuﬂicxently demontftrated; for they are ouly
the laft extremities ot the. {mall arteries macerated in
water, or fome other liquor, after being injeéted, and
then artfully feparated from the other eilential pasts of
the organ. :

In. the firft place, they are fcparated from the venal
-extremities which muft anfwer to thefe tufts, in what
manner foever that be brought about. Secondly, they
are feparated from the membranous filaments of the
pia mater, which in-the natural ftate tie: thefe arterial
-extremities. to each other, and give them a ditferent
difpofition. from that -of tufts or pencils. . Thirdly, by
this {eparation, the arterial ‘extiemities: are feparated
from their connetions with  the medullary fubftance;
which both expenmcnts and comparatwe anatomy fhow
to be fibrous.

It is nowife furprifi that thefe capxllary extremltxcs,
‘thus ftripped, ﬂxeuldnﬁ at loofely and freely when md-
ved in a fluid, and that they fhould put on the.appear-
-ance of pcncrls or tufts, being in this ftate only the
truncated extremities of {mall veflcls, When we con-
fider thefe circumflances attentively, we find ourfelves
obliged to return to the'fmall glandular bodies and fol-
Jiculi, &c. of Malpighi; -of which in another place;
and at the fame time we muft acknowledge, that
Ruyfch’s fine injections have difcovered thele minute
bodies to be of a valcular fubftance, the ftructure Qf
which we are ftill ignorant of.

In'a word, Malpighi has difcovered the- glandular tu-
bercles -and folhculx, without deftroying :their.natural
conneions. Ruyfch has difcovered a confiderable part
wof their ftruure by deftroying their corineétions. We
-are thercfore very much beholden to both thefe illu-
frious. anatomiflts ; and it is only by joining their ob-
fervations to each other that we can ever 'be able to

fm’m an idea of the fecretory organs, which will anfwcr
Fg: ... . ool
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all the phznomena concemmg the different fecretions
-in the human body.

The infinite number of thefc fmall fccrctory clufters,
- ftrain or filter the mafs of blood carried to them by the
"numerous ramifications already  mentioned, and fepa-
rate from it an exceflively fine fluid; the remaining blood
-being conveyed back by the fame number of venal ex-
“tremities into the finufes of the dura mater, and from
thence into the jugular and vertebral veins.

+This fubtle fluid, called commonly animal fpirit, ner-
~vous fuice, or. !zquar of the nerves, is continually forced
into the medullary fibres of the white portion of the
cerebrum, cerebellum, medulla“ oblongata, and me-
‘dulla fpinalis ; and, by the intervention of thefe fibres, .
:fupplies and. fills the ncrves, whxch are a contmuatxon
.of them. .. ..

All the nervous ropes, as thcy pafs through the fo-
.ramina of the cranium and. vertebrz, are accompanied
-by particular elongations of the pia and dura'mater.
Thofe of the dura mater ferve them for vagina in their
- paflage through the bony openings. Thofe of the pia

mater not. only ac¢company and inveft each nervous
rope, but alfo form internal fepta between all the fila-
ments of which each rope confifts. 1t is known from
‘many experiments, that the nerves are the primitive dr
-original organs of all mufcular motion and of. all animal
fenfation ; and that thefe two funions depend in ge-
‘neral on the brain: but we are ignorant of the nature
of this dependence, and of the particular uvfes of the
medullary fibres of the nervous fluid, and of the mem-
-branous . productions which accompany the fibres and
nerves.

Neither is there any thmg certain in what has been
faid concerning the defign’or particular ufes of the fu-
perficial conformation of the cerebrum and cerebellum,
or of the different configuration of their turnings, cir-
cumvolutions, eminences, dcpreﬁions, expanfions, and
‘various folds, It may be affirmed in general, that by

. this
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this ftrutture the extent of the fecretory organ of the
nervous fluid is increafed very confiderably, and the
particular funétions-ef €ach nervous rope diftimguithed,
and likewife their general and reciprocal correfpond-
ence, both in regard to the exquifitenefs of the organs
-of fenfation, and the adtivity of-the organs.ef motion.

The falx - of the dura mater hinders one portion of
the cerebrum from prefling on'the other, when we lic
-on one fide. The tranfverfe feptum ferves for a tent
to the cerebellum, and defends it from a mortal com-
preflion, which it muft otherwife be liable-to from the
cerebrum, efpecially when we wakk or jump.

The feptum and productions of the pia-mater con-
ne& and ftrengthen all the circumvolutions, divifions,
and ridges, of the cerebrum, -cerebellum, .&c. and fu-
ftain, in a general and almoft incomprehenfible man-
ner, all the branches and ramifications of the .blood-
veflels, all the-medullary filaments, and all the elonga-
stions and ropes that depend-on thefe. '

§ 10. A Differtation on the Anatomy of the Brain,byM.STENQ,
read in the Affembly held at M. THEVENOT’s Houfe in the
year 1668. ' '

‘GENTLEMEN, '
TInftead of promifing-that I fhall fatisfy your curicfity
in what relates to the anatomy of the brain, I begin by
publicly and frankly owning thatI know nothing of the
matter. 1 wifh [ were the only perfon under a neceflity
of talking in this manner, becaufe 1 might in time be-
come acquainted with what others know ; and it would
be a great blefling to mankind, if this moft delicate
part, and which is liable to fo many dangerous difea-
fes, were as well underftood as-the generality of anato-
mifts and philofophers imagine it to be. In this, few
imitate the fincerity of Silvius, who never talks pofi-
tively concerning the brain, though he has been at more
_pains about it than any man that I know. The num-
¢ - ¥4 ber

H
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“ber of thofe who think every thing eafy, isinfinitely the
greateft ; and they give us the biftory of the brain, and
difpofition of its parts, with the fame confidence and
aflurance, as if they had been prefent at the formation
of this furprifing machine, and had been let into all the
defigns of the great Architeét. Though the nuwnber of
thele pofitive gentlemen may be very great, and though
I cannot pretend to anfwer for the {entiments of all the
reft, 1 am neverthelefs very much convinced, thatthe
who fearch for folid knowledge, will find nothing fatif-
fa@lory in all that has been written about the brain. It
it very certain that it is the principal organ of the foul,
and the inftrument by which it works very wonderful
effeéts. The foul, whichimaginesit can penetrate into
cvery thing wuhout it, and that nothmg in the world
can fet.bounds to its knowlcdgc, is neverthelefs utterly
at a.lofs to defcribe its own habitation, and is no where
more to feck than at home. - We need only view a dif-
fetion of that large mafs the brain, to have ground to
bewail our ignorance. On the very furface you fee
varicties which deferve your. admiration : but when
you would look into its inner fubftance, you are utterly -
i the dark, being able to fay nothing more, than that
there are two fubftances, one greyifh, the other white,
which laft is continuous with the nerves diftributed all
over the body; that the greyith fubftance ferves in
fome places for a cortex to the white, and that in
other places it feparates the white filaments from cach
other.

If we are afked what thefe fubﬂanccs are, in what
manner the nerves are joined in the ‘white fubftance,
or how far their extremities penetrate into it? all we
can do is to own our ignorance, except we be refolved
to increafe the number of thofe who prefer the applaufe
of the public to fincerity and truth. For to fay that
the white fubftance is only an uniform body like wax,
without any art concealed in it, would be to think too
meanly of this. great ma&crpnccc of nature,, We are

fure,
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fure, that wherever there are fibres in the body, they
always obferve a certain regular order, more or lefs
complex in proportion to the funtions for which they
are appointed. If this fubftance is every where fibrous,
as it appears in many places to be, you muft own that
thefe fibres are difpofed in the moft artful manner;
fince all the diverfity of our fenfations and motions de-
pends upon them. We admire the contrivance of the
fibres of every mufcle, and oughe {till more to admire
their difpofition in the brain, where an infinite number
of them, contained in a very fmall fpace, do each exe-
cute their particular offices without confufion or difor-
der.

The ventricles or cavities of thc brain are no lefs un-
known than its fubftance. They who place the animal
fpirits there, think they are as much in the right as
they who make them receptacles of the excrements ;

- but they are both equally puzzled when they are de-
fired to explain the origin of thefe fpirits and excre--
ments. They may come from .the veflels found in
thefe cavities as well as from the fubftance. of the
brain ; and it is equally difficult to determine how they

t out.

Among thofe who place the ‘animal fpmts in the

- ventricles, fome make them pafs from the anterior to
the pofterior ventricles, there to meet with the entries
of the nerves; while others affirm, that thefe entries are
in the anterior ventricles. Some imagine, that the ex-
crements of the brain are contained in the ventricles,
becaufe they fee fomething like excrements there ; but
they owa that there is a ready paflage for them from the
brain down to the mcdulla, as into the infundibulum ;
and fuppofing they go into the infundibulum, they
may be carried from thence into the finufes of the dura
mater ; and there is fome reafon to believe that they
may havean xmmednatc paﬁ'age into the eyes, narcs, and
mouth,

We are ftill more uncertain about what relates to the

ammal
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animal-fpirits. Are they blood, or a particular fub-
ftance feparated from the chyle by the glands of the
mefentery ? or may they not be derived from a lym.
phatic ferum? Some compare them to fpirit of wine,
and it may be doubted whether they are not the matter
of light. Our common difle&tions cannot clcar up any
of thefe difficulties. :

The true manner of diffeting the brain is as little
%known as its fubftance. :I need not mentien the me-
thod of cutting it into flices, becaufe ‘it is owned by
<cvery bedy that nothing can be learned .that way. The
fecond methed of unfolding all the plicz is fomething
more artful ; but it only fhows us the outer furface of
what we want te know, and .even that very imper-
fedily.

The third method of unfoldutg the pﬁcae, and fepa-
- rating the two fubftances, goes no further than the fur-

face of the medulla. Thefe three methods have been
differently combined ; and they may be ftill more di-
werfified, according as thcy are executed longntudmally,
tranfvcrfcly, &c.

. As for my own part, it is my oplmon, that the true
method of diffection would be to trace the nervous fi-
laments through the fubftance of the brain, to fee which
way-they pafs, and where they end ; but this method is
accompanied with fo many difficulties, that I know not
whether we may hope ever to fee it executed withouta
particular manner of preparing. The fubftance of the
brdin is fo foft, and the fibres fo tender, that they can
hardly be touched without breaking. Since, therefore,
anatomy has not hitherto arrived to that degree of per-
feltion, as to make the true diffettion of the brain, let
us, without flattering ourfelves any longer, frecly ac-
%knowledge our ignorance, that we may not firft deceive
ourfelves, and others afterwards, by promifing to fhow
ahem the true ftru&ture of this organ.

1 thould tire your patience mﬁcad of entertammg you,
o , . - were
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were I to mention particularly all the difputes that have
arifen about the brain : books are but too full of them;
and therefore 1 fhall only relate the principal miftakes
that ftill fubfift among anatomifts, and which may be
correéted by anatemy; and they may be reduced to
thefe heads. Some pretend to fhow parts in the brain
as {eparate, which are only a continuance of the fame
fubftance ; &nd others would perfuade us, that the parts
touch each other without any - connetion, though they
are:vifibly joined together by filaments or veflels. Some
fituate the parts in the manner which is moft agreeable
to the {yftems they have framed, without confidering
that they are quite otherwife fituated by nature. - They
thow you the pia mater, for inftance, in places where
it never was; and do not fee the dura mater in places
where it is very vifible; and, in cafe of nced, they
will make the very fubﬁancc of the brain pafs for a
mcmbranc '

- 1 have too good an opinion of men of learning in’ gc- .
neral, to believe that they do this with a défign to de-
ceive othcrs; but the principles which they have efta-
blithed, and the method of diffetion to which they have
accuftomed themfelves, oblige them to it. All anatomifts
would demontftrate the parts the fame way, if they made
ufe of the fame method ; and therefore we ought not to
‘be furprifed if their fyﬁcms are very ill founded.

The ancients were fo far prepoflefled about the ven-
tricles as to take the anterior for the feat of common
fenfe, the pofterior for the feat of memory ; that the
judgment, which .they faid was lodged in the .middle,,
might more eafily reflet on the ideas which came from
cither ventricles. 1 would only afk thofe who azeftill of the
fame opinion, to give us the reafon why we fhould be-
lieve them, for there is nothing fatisfactory in all that has
been hitherto faid in favour of it; and as that fine arch-
ed cavity of the third ventricle where they placed the
thronc of Judgmcnt docs not fo much as exift, we may

. ' cafily

-
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eaﬁly fee what judgment is to be pronounced on the reft
of this fyftem.

Willis is the author of a very fingular hypotheﬁs.
He lodges common fenfe in the corpora ftriata, the
dmagination in the corpus callofum,.and the memoryin
the cortical fubftance : but without being at pains to en-
ter into the detail of his whole hypothcﬁs, we need on-
ly make the following remarks upon it. ‘He defcribes
the corpus {triatum as having two forts of . ftriee, one
afcending, the other defcending; and yet, if you fe-
parate the cortical from the white fubftance, you will
perceive that thefe ftriz are all of the fame nature, that
© s, that they are part of the fubftance of the corpus cai-
lofum, which runs toward the. medulla fpinalis, parted
into dnﬁ'ercnt lamellee by the mtervcmnon of the afh-
coloured fubftance. =~ -

How can hc, then, be furc that thcfe thrcc opc:-ratxons
are performed in the three bodies which he pitches up-

on? Who is able to tell us whether the nervous fibres
. begin in the corpora ftriata, or if they pafs through the
corpus. callofum all the way to the cortical fubftance ?
‘We know fo little of the true ftruéture of the corpus
callofum, that a man of tolerablc gcmus may {ay about
it whatever he pleafes.

M. Defcartes knew too well how imperfe& an hiftory
we have of the human body to attempt an expofition of
its true ftraCture ; and accordingly in his Tractatus de
Hoymine, his defign is only.to explain a machine capable
.of performing all the functions dene by man. Some of
‘his friends have indced exprefled themfelves on. this
fubje@ differently from him; but it is:evident from the
beginning of that work, that he intended no. more than
what I have faid ; ‘and in this fenfe it may juitly be faid
that M. Dcfcartcs has gone beyond all'the other philo-
fophers... He is the only perfon who has explained me-
chanically-all the human attions, and efpecially thofe of
the brain, ‘The other philofophers defcribe to us tite
human body itfelf. M. Defcartes fpeaks only of a t;na-

chine
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chine ; but.infuch a manner as to convince us of the in-
fufficiency of all that has been faid before him, and to
teach us a method of inquiring into the ufes of the parts
with the fame evidence with which he demonftfates the
parts of his machme called a  man, which none had done
before him. -

We muft not therefore condemn M. Defcartes tho®
his fyftem of-the brain fhould not be found altegether
agreeable to experience: his excellent genius, which
fhines nowhere mere than: in his Traétatus de Homine,
callts a veil over the miftakes of his hypothefis, efpecial-
ly fince even Vefalius himfelf and other anatomiits of
the'firft rank are :not altogether free from fuch mif-
takes. .And finee we can forgive thefe great men their
errors, wha pafled the greateft part of their lives in dif
fe&ing, why fhould not Defcartes meet with the fame
indulgence, who has. happxly cmployed his time in other
fpeculations:? . -

- The refpeét which Iand ali the world owe to fuch
fuperior geniufes, would have inclined me to continue
enly to admire this treatife as contajning the defcriptiont
of a fine' machine invented : by the author,, if I had not
met with feveral perfons who would make us believe:
that it is a faithful relation-of the moft fecret fprings of
the real human body. Since thefe perfons are not con-
vinced by Silvius’s repeated demonftrations, that M.
Defcartes’s. defcriptions do not agree with what appears
in dxﬁ':&mg the human body, I find myfelf obliged to:
point out fome parts of his fyftem, without relating the
whole, in which they muft fee, if they have a mind to-
be inftructed, the valt difference there is between De-
fcartes’s .imaginary machine and the’ real machine of -
the human body:

The glandula pinealis has Iately been the fubje&t of
the greateft difputes toumhing the anatomy of the
brain; but before I enter upon that matter, or endea-
vour to déterinine the place where it lies, T mutt firft give
Defcartes’s own opinion in his own. words, contained

: in



86 . THE BRAIN, . PartVL

in the following paffages, to which I have added feveral
others taken from thc fame treatife, at the end of this
~ difcourfe.
¢ The furface of thc glandula pinealis has a relation
¢ to the inner furface of the brain. :
¢ In the concavity of the brain, the pores are direétly
¢« gppofite to thofe of the fmall gland.
¢¢ The fpirits run from all fides of the. gland into the
" ¢ concavitics of the brain. .
. ¢ The gland may perform its fun&wns, though xt
< be inclined fometimes to one fide, fomeumcs to the
¢ other.
< The fmall tubes on the furface of thc concavities
¢ are always turned to_the gland, -and may eafily be
¢¢ turned toward the different points of. this: gland.”
From all thefe paflages, it is certain that he believed
the glandula pinealis to lic entirely in the cavities of the -
brain. And though, in fome other places, he fays, that
it is fituated at-the entry of thefe cavitics, yet we are
not to think that this is contrary to what he: advances in
the paffages here gpoted ; for as it is ‘but a very fmall
body, it may lie either- at.the entry, or in any other
place of the cavities, and yet ftill be within them; which
he declares to be his opinion in many'other places. .
We are now to examine. whether this opinion be not
contrary to experience. It is very certain, that.the ba-
fis of this gland reaches immediately from the paffage of
the third ventricle'to the fourth ; but the pofterior part,
that is, one half of the gland, may evidently be per-
ceived to be altogether without the cavities, by only.re~
moving the ¢erebellum, and one or-both of the. tu-
bereles of the third pair, .with dexterity and care; up-
on which the pofterior part of the gland will be
brought into view, and yet no paffage will appear, by
which the air or any other fluid can pals into thc ven-
tricles.
To prove that the anterior part of the glaxrd is not in
\ the latcral cavities, we need only look upon them after
they
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they have been opened, either -in Silvius’s way, or in
that of the ancients ; for the fubftance of the brain wilk
always be found to lie between thefe lateral cavities and
the gland. The fame thing may be demonftrated with-
out cutting the fubftance of the brain, by feparating
from its bafis the part which contains thefe cavities;
for the gland will then appear to be fo far out of the
cavities, that it can have no manner of relation to
them, being hindered by the infertions by which this
part'is fixed to the bafis. The ancients knew very welk
that the fornix is not continueus with the bafis of the
brain, but that it forms a third cavity on its under fide,
and by forcing in air through the fiffure between the
tubercles of the fecond pair, we raife the fornix, and
thus, by breaking' the filaments which conne¢t it to the
bafis, a large cavity is formed ; from whence fome
have imagined that when the fpirits fwell the cavities,
the fornix rifes, and that all fides of the furface of the
gland are turned toward the cavities.

"F fay fome have imagined this; becaufe, though the
fornix be raifed in the manner already faid, only the an-
terior furface of the gland can be turned towards the
lateral cavities ; but no preparation whatever can turn
the pofterior furface toward the pofterior ventricles.
But if the brain has fuffered ne violence, either in open-
ing the cranium, forcing in air, or by any other me-
thod, the cavity of this third ventricle will be found
very narrow at the middle, and te contain nothing but
the great vein which forms the fourth finus, and the
glandular bodies which accompany this vein.

I own, that behind this fiffure, and immediately below
its pofterior opening, there is a cavity lined on the fore
and lateral parts by that part of the plexus choroides
which runs up toward the fourth finus, and at the back- -
part clofed by the glandula pinealis, the anterior por-
tion of which is perfe@tly continuous ; and when the
fornix is removed, this cavity remains entire under the
firft, in the fhape of a kind of inverted horn,

: . 'What
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What Defcartes fays, that the glandula pinealis may
perform its funétions, though it inclines fometimes to
one fide, fometimes to another, experieénce thows to.be
groundlefs ; becaufe it is fo hedged in between all the
parts of the brain, and fo fixed to them on all fides,
that it cannot be moved in the leaft without violence,
and without breaking the fibres by which it is conneét-
ed. It is eafy to fthow likewife that M. Defcartes has
not reprefented it in its true fituation; which is neither
perpendicular, as he reprefents it, nor-inclined forward,
as other very great anatomiits believe; but its paint is
always turned toward the cerebellum, and makes nearly
half a right angle with the bafis. .

The fuppofed conneétion of this gland with the brain
by means of arteries, is likewife groundlefs ; for the
whole ‘bafis of the gland adheres to the brain, or rather
the fubftance Of the. gland is continuous with that
of the brain, though the contrary be affirmed by De-
" {cartes. o .

.. The hypothefis of arteries meeting round the gland,

-and from thence running up to the great euripus, as it
is_called, is of great moment in Defcartes’s fyftem, be-
caufe the feparation and motion of the fpirits depend up-
~onit. Butif we can believe our eyes, this is no more
than a colletion of veins from the corpus callofum,
from- the anterior fubftance of the brain, from the
plexus choroides, from difterent places of the bafis of:
the brain, and .from the gland itfelf; the office of
which veins is to carry back the blood from the brain
to the heart, and not to bring it from the heart to the
" brain. Some have thought that M. Defcartes defigned
to carry the nerves to the gland ; but he never had any -
fuch intention. '

Such of M. Defcartes’s friends who look upon his
man only as a machine, will be fo good as to believe
that I do not here fpeak againft his machine, the con-
trivance of which I have always admired ; but as for
thofe who pretend to demonftrate that M, Defcartes’s

) ‘man
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man is made like other men, anatomical obfervations
may eafily convince them that this is a fruitlefs attempt.
And if they thould plead the fame experience on their
fide, we may readily anfwer, that there nothing more
- common than net to perceive the.miftakes we commit
in difletting the brain, as will evidently appear in the
fequel of this differtatiou.

I defigned to have mentioned the other fyftems of
the brain by which the animal a&ions have been ac-
counted for, and the origin and compofition of the
fluids conmtained in the brain been explained ; but I.
confidered afterwards, that this undertaking requires
more application and leifure than my journey will al.
low me. “ o ‘ . ‘ .

Diffetions or preparations being liable to fo many mif-
takes, and anatomifts having hitherto too readily formed
fyftems, and moulded thefe foft parts in the manner that
was molt agreeable to each, we cannot be furprifed to
find fo little exa&nefs in their figures. But this want
of ‘accuracy in the figures is not owing to bad difle@ions
only. ' The ignorance of drawers has contributed very
much ; and the difficulty of exprefling the feveral emi-
nences and depreflions of the parts, and of underftand-
ing what: the anatomifts chiefly infift upon, furnifhes.
them with. a-never-failing excufe. The beft figures of
the brain are thofe of Willis ; but even thefe contain a
great number of important. miftakes, and théy want
many things to perfeét them. In the third figure he |
reprefents the fuperior or pineal gland likea round ball;
and confequently, according to this figure, the apex of
that gland cannot be faid to be turned either forward
or backward. Befides, we fee here nothing of the
fubftance of the brain on the fore-fide of the gland, and
which goes from one fide to the other; all which the
figure would make us believe to be annihilated. Be-
hind the gland, a fpace appears on the bafis of the brain.
between the two tubercles of the third pair, which, in-
the natural ftate, has a quite different appearance. The:

Vour.II, G thin
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thin expanfion of the white fubftance of the cerebrum; -
which is continued to the middle of the cerebellum,.
where it is very thick, is quite wanting; as alfo the:
origin of the nervi pathetici, which go out from this ex-

panfion. He likewife reprefents the fecond pair of tu--
bercles as diftin€t, which eommonly ‘adhere to each

other. The under fide of the fornix appears to be uni-

form, which is of an uneven and very clegant ftruc-

ture. When we cut the corpus ftriatum tranfverfely,
-we fee radii very different from what they-are exhibi-

ted-in Willis’s eighth figure. - Fhe white radii appear

there to be continuous with the fore-part of the corpus

ftriatum, which, neverthelefs, is of an afh-coloured fub-

flance ; and as it runs in between the white radii, does

not appear, in that method of diflctting, to adhere tor

any other body whatever.

_In the third figure, the infundibulum has no refem-
blance to nature. The nervi motores oculorum are
ftraight, and not oblique as they ought to be; neither do-
we fce the trué origin of the filaments, of which thefe
nerwes are compofed, from the bafis of the brain.
The pons Varolit might have been better and more di-
ftinétly exprefled ; and the anterior roots of the fornix
are notfeparatedas in the feventh and cighth figures,but
touch each other at the upper part, and ferm an acute
angle. The line marked G. G. G. in the feventh fi--
gure appears to be a continued line, though the part
between the roots of the fornix which is reprefented
has ne conneion with the extremities; and in the
fae figure the glandula pinealis is conneéed to the
fubftance of the brain by two funiculi. I need fay
nothing of the figures of Vefalius, Caflerius,.&c. for
fince thefe, which are the lateft.and beft, are fo very im-'
perfedt, we may eafily imagine how little regard is to
be paid to the others. :

1 have feen but three figures of Varolius, which ex-
prefs in 2 wretched manner the beft obfervations that
have ever been publifhed ori the brain. I do not know

' : Lo ‘whether:
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whether the figures of the firft edition at Paduain 1573
may not be better than thofe which 1 have feen pub-
lilhed at Frankfort in 1591, and again in Bauhinus’s
anatomy. Among Bartholinus’s figures, there are three
which reprefent the brain diffected after Silvius’s mes
thod ; but the author himfelf owns that they are faulty.
But, to pafs over many other miftakes in all thefe figures,
there is'not one amongft them which reprefents truly
the fituation of the glandula pinealis; the duét of the
third ventricle ; the plexus choroides; the ramifications
of the veins contained in the lateral cavities ; the diftri-
bution of the arteries ; the concourfe of the veins which
forms the fourth finus ; or the'numerous glandular bo-
- dies lodged there. __— ‘
From all this you fee how the brain has been hitherto
diffected, how little knowledge has been gained from
-thefe methods of diffe&tion, and how falfely the figures
reprefent the parts for which they are defigned. It is
eafy to conclude from hence how little regard is to be
paid to the fyftems built on thefe bad foundations, in
framing of which the authors, by an unaccountable fort
~ of misfortune common to this with all other arts, have
employed obfcure terms, metaphors, and comparifons,
all of them fo ill chofen, as to be equally puzzling to
thofe who have made fome progrels in this fcience and
thofe who begin to learn it. Befides, the greateft num-
ber of thefe terms are fo low, and fo unworthy of the
moft noble part of the body of man, that I am at a lofs
whether I ought moft to wonder at the bad turn of
thoughit of thofe who firft made ufe of them, or at the
indolence of their fucceflors, who continue {till to re-
tainthem. What neceffity could there be to employ
the words nates, tefles, anus, vulva, and penis, which
in their common fignification have no relation at all to
the parts exprefled by them in the anatomy of the brain?
And, accordingly, what one author calls nates, another
calls teffes, &c. - -
The third ventricle is a yery equivocal term, Thean-
Ga , cients

- .
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cients underftood by this word, a cavity under the for-
nix, which' they believed to be feparated from the bafis
of the brain : and they have reprefented it with three
legs, that it might fapport the brain, which lies upon it.
M. Silvius calls the third ventricle a ¢ana/, founded in
the fubftance of the bafis of the brain, between.the in-
fundibulum and the paffage which goes under the two
pofterior pairs of the tubercles of the brain, towards
the fourth ventricle. Some anatomifts having feparated
the bodies of this fecond pair of tubetcles, take the
fpace between them, which is owing to their manner
of difleCtion, for the third ventricle, which is' confe-
quently fometimes the fiffure above and fometimes the
canal below ; and fome will have it to be the fpace be-
tween the fifflure and canal, which is likewife owing to
thie rupture of the parts already mentioned. - We have
therefore three third wentricles, the fecond of which
alone is the true one ; the firlt and third arifing entire-
ly from the methods of preparing the parts. To thefe a
fourth third wentricle might be added, if the fmall fif-
fure under the fornix could be looked upon ‘as a paf-
fage between the two anterior ventricles and the fourth.
But it is fo fmall, and fo full of the veflels and glands of
the plexus choroxdea, that I doubt very much whether
there can be any communication that way, between the
anterior and pofterior ventricles, efpecially fince Sil-
vius’s third ventricle is fufficient for that purpofe, and
likewife anfwers the defign {0 perfectly well, that whats
ever goes from the lateral to the poﬂenor ventricle,
muit firft of all fill the infundibulum and this canal.
+ Two glands are reckoned to belong to the brain, tho®
we know not if cither of them refembles glands in an?'
thing more than in the figure ; and even that, when welk
esiamined, will be found to be different from what it is
in the reft. The fuperior or pineal gland is not like a
pine-apple, either in brutes or in man; and it is not
known whether the inferior or pltmtary giand aéts in
any’ rcfpe& on the pituita,

The
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The plexus choroides reprefents a vafcular texture, in
which the veins are feen very diltin& from the arteries,
and the diftribution of each may be traced feparately.
The name of fornix gives the idea of an arched or vault-
ed part, which, however, is not to be found when
looked for in a proper manner. , The corpus callofum,
in the common fignification, means the white fubftance
of the brain which comesinto view when the two lateral
parts are feparated ; but as it entirely refembles the reft
of the fubftance of the brain,there can be no reafon for
giving a particular name to one part of this fubftance.

There are but two ways of coming at the knowledge
of a machine; either to be taught the whole contri-
vance by the maker ; or to take it quite to pieces, and
to examine each by ntfelf, and as it ftands in relation to
the reft. Thefe are the-only true ways .of learning the
contrivance of any machine ; but the generality of in-
quirers have thought that they had better guefs at i,
than be at pains to examine it thoroughly. l'hey have
fatisfied themfelves with obferving its motions; and on
thefe obfervations they have built fyftems which they
believed to be true, becaufe, by their help, they ima-
gined they could explain all the effets which they
knew. They never confidered, that the fame thing may
be explained in different manners ; and that the {enfes
alone are capable of informing us whether our ideas be
conformable to nature. As the brain is a machine, we
muft not flatter ourfelves that we can difcover the con-
trivance of it by any other means than are made ufe of
for knowing other machines ; and we have no way left
‘but to take it to pieces, and to confider what every part
is capable of in a feparated and in an united ftate. In
this fearch, we may truly fay that few anatomills bave
difcovered any great degree of curiofity. Chemiftry
has in all ages found both private men and prin-
ces very ready to eret laboratories ; but few have
purfued anatomy with equal ardour. This negle& is

. Dot owing to princes, among whom many have had cu-
G 3 . riofity -
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riofity enough for fuch an important part of knowledge,
to build magnificent anatomical theatres, which they
have often honoured with their prefence. But the dif-
fetors being always willing to appear complete ma-
fters of this fcience, never have had the fincerity to
own that any thing ftill remained to be known ; and, to
conceal their ignorance, have contented themfelves with
. demontftrating whatis to be found in the writings of the
ancients. :
" Anatomilts might have reafon to blame me, if I-did
not fhow by a farther explanation, that they are not fo
‘much in the wrong as 1 feem to infinuate, by faying,
that they do not apply themfelves fufficiently to anato-
mical inquiries. They that ftudy anatomy are gene-
rally either phyficlans or furgeons, who being both ob-
liged to vifit their patients, have too little time left for
ftudy, after they have attained to a tolerable degree of
reputation, = But they ought not to undertake the cure
of abody, the make of which they do not know; that is,
they ought not to endeavour to retify a machine, tiil
they are previoufly acquainted with fts nature. Others
-‘who do not vifit fick perfons, and have no other bufi-
nefs than that of teaching anatomy in public {chools, do
not look upon themfelves as more obliged to purfue
anatomical inquiries than the pra&ifing phyficians and
furgeons. The defign of their profeffion is to teach to
thofe who are to praéife phyfic and furgery, the de-
{criptions left us by the ancients of the ftru¢ture of the
human body; and when they have clearly demonttra-
‘ted all that is contained in‘the works of the ancients, and
their hearers have as diftinétly underftood them, they
both imagine that they have done their duty. . The
bounds of thefe different profeflions of teaching and
practifing have been fo very ill fettled, that the true
knowledge of the human machine, tho’ the moft necef-
fary branch, is negleted, as belonging neither to the-

anatomift, phyfician, nor furgeon. "
To make the neceflary inquiries for the difcovery
‘of truth, a man’s whole time muft be taken up; and
PrOe
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profeflors of anatomy, who are obliged to make public
demonftrations, which employ a great deal of time and
dabour, cannot be proper for this ftudy, for the reafons
“already given, and for the following, which are no lefs
‘evident. :

1. There’is fo much time and application required
4o examine. each part as it ought, that every thing elfe
-muft be laid afide, and we muft mind nothing but that.
‘Phyficians and furgeons cannot comply with this, be-
caufe of their pradtice,; nor profeflors, becaufe of their
public demonftrations.  Whole years may fometimes
be neceflary to difcover what may afterwards be demon-
-ftrated to others in the fpace of an hour. I do not que-
{tion but-that Pecquet awas a-great-while in-carrying the
-chyle from the mefentery to. the fubclavian vein ; and
-perhaps 1fhould not be believed, were'I to mention what
difficulties 1 found before I could thow the true infer-
- -tion of Pecquet’s du&, of which Bilfius had -given us a
- figure ; whereas at prefent they may.be both prepared
-and demonttrated in half an hour. R

2. Though anatomifts open a theufand bodies in the
Achools, it is-by mere accident if every they difcover any
thing new. They are obliged.to demonftrate the parts
-as defcribed by the ancients, and-in doing this, it is ne-
:ceflary they thould follow a .certain. method ; whereas,
-inquiries admit of no fettled method, but muft be pur-
-fued in every manner that.can be thought of. In the
Achools, every thing muft be removed that lies in the
~way of the part which they want to fhow : but in parti-
«cular fearches, no part muft be cot.off till we have firft
~examined it; -and if any fuch thing were attempted in
public diffe&tions, the.demonftrator would be looked
<upon as ignerant, and.the {petators would be often in
the right to complain of lofs of time, becaule he would
-motalways befure to find whathe propofed to thow them.

Itis evident from thefe confiderations, that proteflors

~ -have not hitherto been obliged to make inquiries in ana-

+tomy, and even that it is impoflible for them to do'it,
G4 S wee
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were they ever fo willing ; fo that it is not their fault that
greater progrefs bas not been made in that {cience.

Anatomy in general has, we fee, been managed hi-
therto with very little fuccefs; and the inquiries into the
brain have fucceeded lefs than any others, becaufethey
bave not been made with that care and ‘diligence which
the difficulty of the fubjeét requires. Let us now con- .
fider the true method, and examioe if any perfon has
hitherto found it out. : ‘

Bilfius applied himfelf to anatomy, without having
ftudied the writings of the ancients; and 1 make no
- queftion but that he would have made a greater pro-
grels, if, after having learned all that is good in thefe
writings, he had employed his time and application in
making new difcoveries. - We muft own, that the
works of our predeceflors contain very fine experi-
ments, which we might {lill have been 1goorant of, if
they had not handed them down. And they have fome-
times told us truths, which their fucceffors, tor’ want
of fufficient application, have not been able to fge. It
mult, however, be owned, that ali that both ancients-and
moderns have told us about the brain is fo uncertain,
that the books which contain the anatomy of this organ
may be faid to be chiefly a colletion of doubts, difputes,
and controverfies ; but {till a great advantage may be
made of their labour, and even of their miltakes, 1
here fpeak of the authors who have difle@ed ; for as for
thofe who only copy the works of others, the beft that
can be faid of them is, that it may fometimes be proper
to read their books by way of diverfion, - But- they
would have deferved a great deal more commendation,
and been more ufetul to thofe who diffeét, if they had
given us only an exat relation ‘of all that anatomifts
have wrote about the brain ; if they had cxplained,ac-
cording to the Jaws of a true analyfis, all the different
ways of accounting for. the animal-a&tions mechanical-
ly ; orif they had made an exaét lift of all the propo.
fuions found in thle writings, diftinguithing thofe

: which
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which are founded on falts and experience, from
thofe which contain reafopings and conclufions drawn
from the former. None of thefe methods have hi-
therto been purfued by the compilers, and therefore
we muft conﬁnc ourfelves moitly to the original au-
thors.

The firft thing to be confidered is the hiftory of the
parts; and in this we ought precifely to determine
what is true and certain, that we may be able to di-
ftinguith that trom what is falfe or uncertain. Neither
is it {ufficient that we ourfelves are fatisfied about any .
thing ; the evidence of our demonftrations ought to be
fo clear, as to oblige every body elfe to aflent to them ;
for otherwife the number of difputes would rather in-
" creafe than diminith. Every anatomift who diffets the
brain, demonftrates from experience what he advances.
This foft and pliable fubftance fo readily yields to every
mrotion of his hand, that the parts are imperccptibly
formed in the fame manner as he had conceived them
before dific@tion ; while the fpeftator, who often fees
two contrary experiments made on the fame part, is
cither puzzled very much to know which he ought to
<embrace, or obliged to reje& ‘both to make himfelf
eafy. Therefore, to prevent this inconvenience, it is
ablolutely neceffary to carry diffections the length of a
convincing certainty ; which, though very difhcult, is
very far from being 1mpoﬂible For 1 would not have v
you imagine, from what 1 have faid, that I believe there
is nothing certain in anatomy ; or that all who follow
that ftudy, make the parts appear as they have a mind,
without any danger of being difcovered. You may
indeed juftly doubt, if parts which are thown you fe-
. parated, were ever united ; but it would be impoffible
¢o thow them united together, if they were not natu-
rally fo. To clear up any doubt that might arife on
. this fubje, and to be’certain whether the parts which
are fhown you were naturally joined or not, you need
only examine them in their natural ftate, without ufing

any
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any kind of violence, but allow thofe whom you have
-a mind to convince, to do all that is in their power to
fhow that they are united. We may come at the fame
degree of certainty in other circumftances, and partica-
Jarly when we inquire into the fituation of parts, provi-
ded we touch nothing without having firft examined it,
and fet down every moment what we touch. In order
to this, we muft not only be very attentive to the part
which we examine, but alfo refle&t .on all that we did
‘before we reached it, to fee if thefe operations may
have changed it from iits natural ftate in any refpeét.
¥or by often handling more exterior parts, we may
cafily affe& thofe that lie within them; and when thefe
<come in fight, we are apt to imagine that they are na-
turally fuch as they then appear, without confidering
how far we may have altered their fituation and con-
nedion with other parts.  The moft famous anatomical
difpute which this age has produced, may ferve for an
cxample of what I fay. They who deny the continua-
tion of the glandula pinealis with the fubftance of the
brain, and the adhefion of the fornix to the-bafis of the
brain, would not talk fo pofitively concerning a matter
of fact, if they did not believe it to be proved by in-
«conteftible experiments and obfervations. But in ma-
king thefe experiments, they muft neceflarily have
forgot the changes which happen in feparating the ex-
gerior parts, and that they deftroy all the connetions
by which the dura mater adheres to the cranium ; and
1 have often obferved, that, in raifing the fuperior part
©f the cranium, the middle of the dura mater continued
{till to adhere to it, even after I had opened it fuffi-
- «iently, to thruft in three fingers between the feparated
parts of the.cranium. Now, how can the dura mater
be thus raifed, without making the interior parts-to
which it is fixed fuffer violence? The glandula pinealis
adheres to the fourth- finus, which is connefted with
the falx; fo that the dura mater cannot be raifed at
ithat place without affeting the gland. This falx re-

: ceives
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“ceives likewife all the veins which pafs between the for-
nix and the bafis of the brain, and by which thefe two
parts are connefted. There is a pretty ftrong connec-
tion between the upper part of the brain and the dura
‘mater ; and when that membrane is raifed, the brain
muft follow it ; and the fourth finus being carried up-
ward, breaks the connetion between the fornix and
‘the bafis. I have many times been deceived about this
when I firft began to diffe& the brain; and I ufed to
- wonder why thefe conne¢tions were not always fenfible.
But obferving afterwards, in horfes, fheep, cats, &c.
-where that part of the dura mater which f{eparates the
cerebrum from the cerebellum is offified, that I de-
ftroyed a great many of the inner parts in extra&ing this
bone, I began to perceive the caufe of this miftake, and
that it was not an eafy matter to feparate the cranium
as it ought. - The common way is to divide the cra-
nium by a circular feftion, to remove the upper feg-
ment ; but if this fegment were again divided by a fec-
tion perpendicular to the former, it would be much
~more eafily removed, without doing any violence to the
brain ; for {ciflars, faws, and forceps, cannot be hand-
led without fhaking and difordering the parts. A fmall
circular faw mightbe contrived which would not fhake
the parts very much, efpecially if it were turned upon
‘a proper axis placed between two pointed pillars. This
faw might likewife be employed for feveral other pur-
pofes in feparating the cranium ; but if any liquor could
be difcovered to diffolve or féften the bones in a fmall
fpace of time, this would be by far the beft way of fe-
parating the cranium.

It is not fufficient to be continually attentive; we
muft likewife make ufe of different methods of diffec-
tion, which are fo many different proofs of the truth of
'our operations, in order to fatisfy ourfelves, and to
convince others. ,

This will appear a very ftrange daétrine to thofe who
believe that there are ftated laws for the diffeftion of

cvery
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every part, and that the anatomical adminiftrations
taught us by the ancients, ought to be inviolably ob-
ferved, without any change or additien. I own that the
ancients might have given us unalterable rules: for the
difleGtion of each part, had they been fufhiciently-ac-
quainted with them themfelves; but as they certainly
knew lefs about many parts than we do, they were at
leaft as unfit as we are to prefcribe rules, which can
never be fixed or conftant till more difcoveries have
been made. It will here be objeéted, that fome me-
thod muft be followed in diffecting the parts already
known. This I readily grant, and alfo that the me-
thod of the ancients is to be made ufe of till a better is
found out ; but'l would not have that method looked
upon as perfelt or unalterable. The principal reafon
why a great many anatomifts have remained in their
miltakes, and why they have gone no greater a length
than the dncients in difle@ion, is, becaufe they believe
- that every thing has been already taken notice of, and
that there is nothing left for the moderns to do; and as
they have looked upon the ancient laws. as inviolable
" rules in difleétion, they fpent théir whole lives- in de-
monftrating the fame parts in the fame manner ; where- -
as anatomy ought to be confined by no rules, every
new diffe¢tion requiring a different method. The ad-
vantage of proceeding in. this manner is,  that if we mifs
of new difcoveries, we at léaft are put ina condition to
find out any miftakes that may have happened in for-
mer diffetions, efpecially ‘in controverted points; in
‘which the fpeétators ought to have the liberty of prefcri-
" bing the rules of diffe&tion.

This method of diffe¢tion makes indeed but a very
{mall thew, and a man cannot well difplay his learning
at the fame time that he acknowledges his ignorance ;
but as for my own part, I much rather choofe to own
what [ do not know, than to impofe upon my hearers
ancient opinions, which will fome time or other be de-
‘monitrated to be falfe. 'We have feen great anatomifts

: - expofed
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expofed to this. mortification ; and we ftill fee many

who believe that more regard will be paid to their ftiff-

nefs and pofitivenefs in opinion, than to ocular demon- .

ftration. - 1 with thefe gentlemen much joy of their felf-
conceit, while I endeavour to follow the laws of philo-
phy, by which we are taught to fearch after truth in fo

cautious a manner, as never to believe we haye found

it till it brings demonftration along with it.

I cannot prove 1o you the neceflity of often changing
the methods. of diffection better than by the two fol-
lowing examples. It is a confirmed experiment, that
by blowing into the beginning of the filure under the
fornix, the fornix {s feparated from the bafis, and a
confiderable cavity left between them; and the fame
thing happens when. we feparate the cranium with vio-
lence, 'as’} Have already faid. This is fo evident, that
both the diffetor and the fpectators are fully convinced
of it; but if any perfon fhould fhill: be in doubt, there
is no other wdy to clear it up, but to endeavour to de-
monftrate this cavity in another manner. For if it be
patural, we muft always find it the fame, in whatever
manner we look for it; but if, by any other method,
you find that it is wanting, and that the parts between’
which it ought to lie, are conne&ted together without
leaving any void fpace between them, you ought from
that moment to be convinced of the falfity of the for-
mer demontration, and that it was the force of the air
to which the appearance of a cavity was owing.

* ‘If the brain is diffefted according to the method of
Varolius or Willis, after having taken it out of the cra~
nium,  you will commonly fee the fecond pair of tu-
bercles feparated at the middle of that white fubftance
which lies before the glandula pinealis, and which is
very often broken. When we make the difleCtion, lea-
ving the brain in the cranium, we fee both the tuber-
cles and the white fubftance entire; and then we fee
plainly, that the caunfe of the firft miftake was owing to
: the
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the weiglit of the lateral parts which break thofe in the
middle. ' _ ) -
. Having made a true and exa& plan of the parts of
the brain, having difcovered the miftakes and the ¢au--
fes of thefe miftakes; and having fettled the true me-
thod of demonftrating thefe parts, with all the necef--
fary precautions ; the next ftep is to exprefs, by good
figures, all that we have difcovered : for we had better
be without figures than not havethem true and faithful.
‘When we cannot have reeourfe to the originals, the re-
prefentation ferves to keep us in mind of them; and
many perfons never have an opportunity of feeing the
parts in any other way; their averfion for blood hin-
dering them ‘trom fatisfying their curiofity by exami-;
ning dead bodies ; and therefore, if the figures are not-
true, they give falfe ideas to thofe whe would learn
anatomy by their help, and puzzle others’ who make:
ufe of them only to refreth their memory,

We ought therefore to leave nothing undone to pro-
cure exalt figures ; in order to which a good drawer is
as neceflary as a good anatomift. We muft likewife
apply ourfelves very particularly to fee in what manner-
we ought to difle® and difpofe the parts, fo as to ex-
hibit all that is to be feen in the brain, there being dif-
ficulties peculiar to this organ. The other parts re-
quire only a preparation to complete the figures we
defign; whereas the brain, never ‘fo well prepared,
fubfides before the figure can be,taken ; and we muft
have feveral frefh fubjets before one figure can be
finithed. To this, perhaps, it is owing, that no anato«
mical figures are fo imperfet as thofe of the brain. - - -

I have hitherto faid nothing of the ufes of the parts,
nor of the animal-ations, as they are called ; becaufe
it is impoflible to explain the movements of 3 machine
till we know the contrivance of its parts. A reafon-
able man muft, in his own mind, laugh at thefe pofi-
tive anatomifts, who having made a long harangue
about the ufe of parts, the ftru&ture of which is altoge-

. ‘ ther
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ther unknown to them, give this as the only reafon of
all they advance, that God and nature do nothing in
vain. They deceive themfelves in the application of
this general maxim ; and the part which they rafhly
judge to have been made by God for one end, is after-
wards difcovered ‘to have been made for another. We:
had therefore much better own our ignorance, be more
referved in our decifiens, ‘and not undertake, upon.
fuch flight conjeétures, to explain matters which are ine
their own nature fo difficult.

All that I have hitherto mentioned is but a very fmalf
part of what ought to be done in order to acquire the
knowledge of the brain. We ought moreover to exa-
mine the heads of all animals, and in all the different
ftates of each animial; Inthe feetus of animals, we fee
how the brain is gradually formed ; and what could not.
be feen in a found healthy brain, may perhaps be dif-
covered in one that is difeafed. ,

In living animals, we ought to confider every thing
that may caufe the leaft alteration in the altions of the
brain ; whether the caufes be external, as from liquors,
wounds, medicines, &c. or internal, as'a great num-
- ber of difeafes reckoned up by phyficians. - There is:
likewife this advantage attending the diffettion of the
brains of animals, that we may manage them as we -
pleafe. We may learn to trepan or to perform any
other chirurgical operation upon them: we may exa-
miné whether the brain has any motion in thefe opera-
tions; and whether the application of any medicines to
the dura mater, or to the fubftance or ventricles of the
brain, may not produce fome particular effets.

Wemight likewife make different trials without open-
ing the cranium, by applying medicines exteriorly, by
mixing them with the food, and by injections into the
veflels, in order to difcover what difturbs the animal~
altions, and what is moft proper to reftore them when
difordered. ' ,

The brain is different in different animals ; and this

18
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is another reafon why we fhould examine them all.
"The brains of birds and fifhes are not at all like that of
man; and even in animals where there is the greateft
likenefs to the human brain, I have always found a
very great variety. Whatever this difference be, it
may always afford us fome new light, and teach us
what it is abfolately neceflary we thould know.: In
fome animals, the fibres are more eafily feen than in
men; and the parts which in the human brain are
- mixed and joined together, are fometimes diftiné&t and
feparate in animals; and we ofteen meet with the fub-
flance more or lefs folid, and the fiz¢ and fituation dif-
ferent. - : , . .
--1 need not infift any longer on this fubjet, becaufe
I believe we are all convinced that we are indebted to
the diffettion of animals for almoft all the new difcove-
ries of this age ; and that there are many parts which
~ would never have been found in the human brain, if:
they had not firft been obferved in animals. o

- 'What I have hitherto faid concerning the infufficiency
of all the fyftems of the brain, concerning the want of
a true method in diffeting it, concerning the infinite
number of inquiries that ought to be made about it in -
man and in brutes in all their different. ftates, con.’
cerning the barrennefs of all the writers on this fub-
je&, and concerning the precautions that muft be ufed
in handling thefe tender parts, ought certainly to undea
ceive thofe who fatisfy themfelves with what they find in
the books of the ancients. We muft always remain in
ignorance if we fit down with what the ancients have
taught us, and if men capable of making fuch ‘in-
quiries do not contribute their labour, induftry, and
ftudy, in order to arrive at the knowledge of truth,
which is the principal aim of all who fearch for it fin.
cerely, L ' :

The
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The paffages from Defeartes referred to in this differtation,
-are thefe.

Pag. 11. For we muft know that the other veflels
which bring the blood from the heart, having been di-
vided into an infinite number of fmall branches difpo-
{ed'in a reticular manner, and which are fpread like a
thin web in all the cavities of the brain, are colleted.
round a certain fmall gland fituated almoft in the middle
of the fubftance of the brain at the entry of the cavi-
ties, and have in this place a great number of {mall
holes, through which the moft fubtle parts of the blood
which they contain may be conveyed to the gland, be--
caufe they are too {mall to allow the grofler parts to
pafs. Thefc arteries do not terminate here ; but feveral
-of them being united into one, run up in a ftraight
courfe to that great veflel, which like an euripus fupphes
all the exterior futface of the brain:

- Pag. 12. This gland is to be looked upon as a nch
fource from which the fineft and moft agltatcd parts
of the blood run. on all hands into the cavities of the’
brain. '

Pag. 63. Imagine the furface which is turned toward,
the cavities to be a piece of clofe net-work or plexus,
all the mefhes of which are fo many fmall holes thro’
which the animal fpirits may pafs ; and being turned
‘toward the gland from which all thefe fpirits proceed,
they can eafily be dlre&ed toward all the different
points of this gland.

Pag. 65. The fpirits do not {top any wherc but in
proportion as they enter the cavities of the brain by the
holes of the fmall gland, they run direétly toward
thofe of the fmall tubes which are over againit them.

Pag. 72. In explaining how figures are marked in
the fpirits on the furface of the gland, he determines
plainly enough the relation which he {uppofes to be

Vou.1L H . be-
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between the inner furface of the brain and that of the’
land. 4
8 Pag. 77. It ought likewife to be confidered, that the
gland is compofed of a foft matter, and that it is not all-
united to the fubftance of the brain, but only connec-
ted to fmall arteries (the coats of which are very loofe
and pliable), and fupported in its fituation by the force
of the blood in theft arteries ; fo that a very {mall mat-
ter may incline it to either fide, and,- by fo doing, dif-'
pofe the fpirits- which it contains, to run toward one’
part-of the brain rather than to another . .. . . Ifthe’
fpirits were of equal force, the glind would always be
kept in an immoveable ere& pefture in the centre of
the head. o ‘
Pag.-79.: As the fpirits flow out hore readily from-
one part of the brain than from another, they may have’
force enough to turn the fmall tubes in the inner fur-
face of the brain into which they run, towards the place
from whence they flow out,-if they do not find them in?
that diretion.- ’ :

§ 1. The Eye in general.-

Situation and compofition. 'THE eyes' are commonly*
two in number, fitvated at the lower part of the fore-
head, one at each fide of the root of the nofe; and they-
are made up of hard and foft parts. The hard parts are’
the bones of the cranium and face which form two’
pyramidal or conical cavities, like funnels, to. which-
we give the name of orditsi The foft parts-are of fe-
veral kinds.

The principal and moft eflential foft part in each or--
gan is the globe or ball of the eye ; the others are part--
.}y external and partly internal. The external partsare’

T the’
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the {upercilia or eye-brows, the palpebra or eye-lids,
the caruncula lachrymalis, and the punta lachrymalia ;
and the internal parts are the mufcles; fat, lachrymal
gland, nerves, and blood-veffels.

The orbiti. Seven bones are concerned in the com-
pofition of each orbit; viz. the os frontis, os {phenoi-
dale, os ethntoides, os maxillare, os malx, os unguis,
and ¢s palati. In each orbit we are to confider the
edge, fides; and bottam. The edge is formed by the
os frontis, os magillare, and os male ; the bottom by.
the os fphenoides and os palati; and all thefe bones ex-
cejit the os palati, cantribute to form the fides. The
bottom is perforated by the foramen opticum of the os
fphenoides ; and the external fide near this foramen,
by two orbitary fiffiires, one fuperior, called fphendidalis,
the other inferior, called [pheno-maxillaris, as has been,
already faid in the defcription of the fkeleton. .

All the cavity of the orbit is lined by a membrane,
which is 4an elongation dr production of the dura ma-
ter ; and it comes partly through the foramen opticum
of the os fphenoides; dnd partly through the fphenoidal
or fuperior arbitary fiffure. This membrane, which
may be looked upon as the periofteum of the orbit,
communicates with the periofteum of the bafis cranii,
by the inferior orbitary fiffure, and with the perio-
fteum of the face at the edge of the orbit. At the up-
per part of the edge of the orbits; the two perioftea form
a kind of broad ligament, and a narraw one at the
lower part of -this edge; which 1 fhall call igaments of
the palpebre. , ,

. The particular fituation of the orbits reprefents near-

ly-two funnels, placed laterally at a fmall diftance from

each other, in fuch a mannet as that their apices are al-

moftjoined, .their neareft fides alinoft parallel, and the
other fides turned obliquely backward ; and for this

‘reafon the middle of the great circumference or edge of
‘each orbit, is at a-much greater diftance from the fep-
tum nariunf, “than the bo}titom or apex ; and the edge

2 cr
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or great circumference is very oblique, the temporat

.or external angle of the orbit lying more backward

than the nafal or internal angle..

§ 2. The Globe or Ball of the Eye.

- Compofition. Tue globe of the eye being the mioft
effential of all the foft parts belonging to the organ’ of
fight, and being likewife a part which we are obliged
to mention as often as we fpeak of the other foft parts,
muft be firft defcribed. It is made up of feveral proper
parts, fomz of which being more or lefs folid, reprefent
a kind of fhell formed by the unfon of feveral membra-
nous ftrata called the coats of the globe of the eye ; and
the other parts being more or lefs fluid, and contain-
ed in particular membranous caplule, or in the in-
terftices between the coats, are termed the bumours of the
globe of the eye. Thefe caplules are likewife termed coats.

The coats of the globe of the eye are of three kinds. -

Some form chiefly the fhell of the globe ; fome are ad-
ditional, being fixed only to a part of -the globe; and
fome are capfular, which contain the humours. ¢ The
coats which form the globe of the eye are, The fdlerotic,
to which the convexity of the globe is owing ; the cor-
nea, which forms the anterior part of the globe; the
iris, choroides, and retina.’” * The additional coats are
two; one called tendinofa or albugitea, which formsthe

_white of the eye'’; and the other, confuntiva. The cap-

fular tunice are likewife two, the vitrea and cryftallina.
The globe of the eye thus formed, fends out back-
ward a pretty large pedicle, which is the continuation
of the optic nerve. It is fituated about the middle of
the orbit in the manmer which we fhall afterwards fee;
and it is tied to it by the optic nerve, by fix mufcles, by
the tunica conjunétiva, and by the palpebre. The
back-part of the globe, the optic nerve, and mufcles,
are furrounded by a foft fatty fubftance, which fills the

The
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The humours are three in number; the aqueous, vi-
treous, and cryftalline. The firft may properly enough
be calted an humour, and is contained in a fpace form-
ed in the interftices of the anterior portion of the coats.
Thefecond or vitreous humour is contained in a parti.
cular membranous capfula, and fills above three-fourths
of the fhell or cavity of the globe of the eye. It has
been named witresus, from its fuppofed refemblance to
melted glafs; but it is really more like the white of a
new-laid egg.

. The cryftalline humour is To called from i its refem.

blance to cryftal, and is often named fimply the cryffal-
Jine. Ttis rather a2 gummy mafs than an humour, of, 2
lenticular form, more convex.on the back than on thé
forefide, and contained in a fine membrane called mem-
brana or capfula cryftallina. What | have here faid is
fufficient to give a general idea of the three humours of
the globe of the eye.

§ 3. The Coats of the Eye in particular.

«“ Tue moft external, the thickeft, and ﬂ:rongcﬂ:
«coats of the eye, are the lelerotica and cornea. They
invelt all the other parts of which the globe is compo-
{fed—The fclerotic is made up of many fibres clofely
connefted; and is of a firm texture, refembling parch-
sment.””  About the middle of its pofterior convex por-
tion, where it fuftains the optic nerve, it is in a manner

perforated, and thicker than any where elfe, its thick-
~ nefs diminifhing gradually toward the oppoﬁtc fide, and
.its fubftance is penetrated obliquelyin feveral places by
fmall blood-veflels. The courfe of the nervous fila-
-qments thro” this coat is. very fingular: they enter the
«convex fide at fome diftance from the optic nerve ; and
gunning from thence through its fubftance, they pierce
the concave fide near the cornea.

The cornea is made up of feveral ftrata or lamine
lofcly united, and of a different texture from the for-

H 3 mer
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mer, When macérated in cold water, it fwells; and then
its ftrata may be feparated from-edch other.

This portion is fomething more convex than the fcle-
rotica, fo that it réprefents the fegment of a fmall
fphere added to the fegment of a greater ; but this dif-
ference is nat equally great in all perfans. The circum-
ference of the convex fide is not circular as that of thé
concave fide, but tranfverfely oval: for the fupérior
and inferior portions of the circumférence términate
obliquely; but this obliquity is more apparent in oxen
and fheep than in man, "

" The cornea is perforated by a gréat number of im-
perceptible pores, through which a very fine ﬂmd is
continually difcharged, which foon afterwards evapo-
- rates ; but we difcover it evidently by ‘prefling the eye

foon after death, having firft wiped it very clean’; for
we then fee a graduall colleétion of a very fubtle K-
quor, which forms itfelf into llttlc drops ; and this ex-
periment may be feveral times repeated on the fame
fubject. It is this dew that forms a kind of pellicle on
the eyes of dying perfons, which fometimes cracks foon

“after, as is obferved in the Memoirs of the Academy fot
1721,

Tunica choraides. The next codt of the globe of the
eye is the choroides, which is of a blackith colour, more
or lefs inclined to red ; and adheres, by means of a
great number of fmall veffels, to the fclerotica, fromm the

,infertion of the optic nerve all the way to the torned,
where it leaves the circumference of the globe; < and
turns inward, to form a number of little procefles term-
ed czlzary, whlch are fituateyl at the edge of the cryﬁal.
lme lens.”

" The external lamina of the choroides is ftronger than
the internal, and both appear blackith becaufe of their
tranfparency At a very {mall diftance from the cornea
this lamina is moft clofely united to the fclerotica.
Round this adefion it changes colour, and forms a
whmih ring of the fame breadth with the adhefion; and

‘near
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inear the edge of the fclerotica this ring is fironger and
of a different texture from what it is any where elfe. It
. adheres fo .clofely 1o the felerotica, -that if we blow
through a fmall hole made therein without touching the
«horoides, the air will penetrate.every where between
.the two coats, but cannot deftroy this adhefion, or pafs
‘to the cornca. This adhefion has ‘been improperly
named 7igamentum eiliare. -On the inner furface of this
Jamina we difcover a great nuniber of flat lines in a
~ortical difpofition, which are the veflels named-by Stene
vafa vorticofa, or vortices-vafculdfi, of which hercafter.

The internal lamina of the choroides is thinner and
of a darker colour than the external; and its {urface,
‘together with the correfponding furface of the other la~
mina, is covered by a blackifh fubftance with fome
mixture of red, which .eafily feparates when touched,
- .and immediately tinges the water in which the choroides
is dipped. The origin of this fubftance has not as yet
been obferved;; bur, after a nice anatomical injection, .
1 bave obferved a great number-of vafcular ftars on the
inner furface of this lamina. In Mr Ruyfch’s works, it
18 termed membrana Ruyfehiana. -

<< At the anterior edge of the choroides we find the
iris compofed of two laminz, the pofterior-of which was
wcalled ¥vea by the antients.  In the middle of the irig
there is a hale termed pupi/: this in a feetus is covered
avith a membrane called pupi/lacis, which generally dif-
appears about the feventh month.” Between the two
laminz of the iris we find two very ‘thin planes of fibres
which appear to be flefhy ; the fibres ofvone plane be-
ing orbicular,and lying round the circumference of the
papilla; and thofe of the other being radiated, onc ex-
tremity of which is fixed to the orbicular plane, the
.other to the great edge of the iris. ,

The plice or proceflus ciliares arefmall radiated and
prominent duplicatures of the anterior edge of the cho-
roid coat; and their circumference anfwers partly to
ghat of the white ring of the external lamina,. They

' : ’ H 4 are



-

112 THE EYE, - Part VI,

are oblong thin plates ;" their external extremities, or
thofe next the choroides, being very fine and pointed 3 -
the internal are broad, prominent, and ending in acute
angles. In the duplicature of each ciliary fold we"
find a fine reticular texture of veflcls; and fome pre-
tend to have feen flethy fibres in the fame place, lying
in fmall grooves of the membrana vitrea, as we fhall
fee hereafter.

The fpace between the cornea and iris, contains the
greateft part of the aqueous humour, and communi-
cates by the pupilla with a very narrow fpace behind -
the iris, or between that and the cryftalline. Thefe
two fpaces have been termed the two chambers of the:
aqueous humour, one anterior, the other pofterior, as I
fhall obferve in defcribing this humour in particular.

Retina. 'The laft coat proper to the eye is of a very
-dxﬁ'crent texture from that of the other two coats. It is
white, foft, and tender, and, -in a manner, medullary,
or like akind of pafte fpread upon a fine reticular web.
It reaches from the infertion of the optic nerve to near
the edge of the cryftalline lens.”” At the place which
anfwers to the infertion of the optic nerve, we obferve a
~ fmall depreflion, in which lies a fort of medullary but-
ton, terminating in a point ; and from this depreffion
blood-veflels go out, which are ramified on all fides
through the fubftance of the retina.

- It is commonly faid, that the retina is a production
or expanfion of the medullary fubftance of the optic
nerve ; the fclerotlca, of the dura mater; and the cho-
roides, of the pia mater, which accompanies this nerve.
But this opinion is not altogcthcr agreeable to what we
obferve in examining the optic nerve, and its infertion
i1 the globe of the eye. If we take a very fharp in-
ftrument, and divide this nerve through its whole
length, between where it enters the orbit and where
it enters the globe, into two equal lateral parts, and then'
continue this fection through the middle or centre of’
its mfertxon, the followmg phcnomcna will appear.
“That
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That the nérve contradts a little at its infertion igto
the globe; that its outer covering is a true continuation
of the dura mater ; that this vagina is very different
from the fclerotica both in thicknefs and texture, the
fclerotica being thicker than the vagina, and of ano-
ther ftrutture; that the vagina from the pia mater
forms, through the whole medullary fubftance of the
nerve, {feveral very fine cellular fepta; and that where it
enters the globe of the eye, the pia mater does not di-
rectly anfwer to the choroides.

Laftly, that as the medullary fubftance of the nerve
énters the globe, it is very much contracted, and feems:
to terminate only in the fmall tubercle or button already
mentioned ; but if we examine accurately, we fhall
find that the retina is really a continuation of the fibres
which compofe the medullary part of the nerve.

The infertion of the optic nerve in the globe of the
eye is not direétly oppofite to the pupilla, fo that the di--
ftance between thefe two .parts is not the fame when
meafured on all parts of the globe. The greateft di-
ftance is on the fide next the temples; and the fmalleft,
next the nofe. 1 have obferved an inequality of the
fame kind in the breadth of the uvea, which in many
fubjelts is lefs near the nofe than near the temples; fo
that the centre of the pupilla is not the fame with.
that of the great circumference of the iris ; and I have
feen the fame difference in the breadth of the corona-
ciliaris. '

§ 4. The Humours of the Eye and their Capfule.

The vitreous humour. The vitreous humour is a clear
and very liquid gelatinous fluid contained in a fine
tranfparent capfula, called tunica vitrea, together with
which it forms a mafs nearly of the eonfiftence of the
white of an egg. It fills the greateft part of the globe
of the eye, that is, almoft all that fpace which anfwers
to the extent of the retina, except a fmall portion bc&

C ‘ bin
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find the uvea, where it forms a foffula, in which the
cryftaltine lens is lodged. This humour being dexte-
roufly taken out of the globe, preferves its confiltence
for fome time in the capfula, almoft like the white of
an egg; and then runs off by little and little, till it quite
difappears.

The tunica vitrea is compofed exteriorly of twolami-
ne very clofely connefted, which quite furround the
mafs of humour, and are immediately applied to the
retina all the way to the great circumference of the co-
rona ciliaris ; but from thence to the circular edge of
the foffula of the cryftalline, this coatis full of radiated
fulci, which contain the proceflus ciliares of the uvea.
At the edge of the foflula the two laminz feparate, and
form a particular capfula, which belongs to the cryftal-
line ; as we fhall fee hereafter. '

. 'The internal Jamina of the tumica vitrea gives off,
through the whole fubftance of this humour, a great
number of cellular elongations or fepta fo extremely
fine, as not at all to be vifible in the natural ftate, the
‘whole mafs appearing then to be uniform and equally
tranfparent through its whole fubftance ; bue they are
difcovered by putting the whole foon after it is taken
out of the body into fome acefcent and gently coagula~
ting liquor. '

The radiated fulci of the tunica vitrea, which may be
- termed fulci ciliares, are perfeétly black, when the coat
is taken out of the body. This proceeds from the
black fubftance with which the laminz or proceflus ci«
liares are naturally covered, as well as all the reft of the
choroides, and which remains in the bottom of the ful-
ci after the laminz have been taken out. We obferve
very fine veflels in this humour, which fhall be defcri.
bed afterwards.

The cryftalline bumour. The cryfialline lens is a fmall
lenticular body of a pretty firm confiftence, and trani-
parent like cryftal. It is contained in a tranfparent
membranous capfula, and lodged in the anterior foffula

of
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of thie vitréous humour, a8 has been already faid. Itis
very itipropetly called an humour, becaufe it may be
handied and moulded into different fhapes by the fin.
gers, and fometimes almoft diffolved by different reite-
rated compreflions, efpecially when taken out of the
capfula. - '

The figute of the cryftalline is lenticular; but its po-
frerior fide is more convex than the anterior, the con-
veéxity of both fides being very rarely equal. The inter-
nat {trutute of this mafs has not been hitherto fuffi-
ciently difcovered, to be defcribed with certainty, efpe-
cially in man, where I could never find that cortorted
- difpofition of cryftalline tubes which fome pretend to
have feen in the eyes of large animals. ,

The colour and confiftence of the cryftalline varies
in different "ages, as was difcovered by M. Petit the
phyfician, and demonftrated by him in the Academy of
Sctenices from a great number of humain eyes; and his
obfervations are inferted in the Memoirs for 1726.
Till the age of 30 it is very tranfparent, and almoft
without @0y colour. It afterwards becomes yellowifh, .
and that yellownefs gradually increafes. The confiftence
vities almoft in the fame manner, being of an uniform
foftnefs till the age of 20, and afterwards growing gra-
dually more folid in the middle of the mafs; but in
this there are vatieties, explained in the Memeirs fot
1727. : ‘)
'The cryftailine capfula or coat is formed by a dupli.

cature of the tunica vitrea; as 1 have already faid.
The external lamina covers the anterior fide of the
rcryltalline mafs ; the internal lJamina covers the back-
"fide, and likewife the foffula vitrea, in which the cry-
ftalline is lodged. The anterior portion of the cryftal-
line capfula is thicker than the pofterior, and, in a
manner, claftic; and both its thicknefs and elafticity
may be diftovered in diffettion, without any other ar-
tifice. -
" The anterior portion fwells when macerated in wa-
e ' ' ter,
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.ter, and then appears to be made up of two pellicule,
united by a fine fpungy fibftance. I demonftrated this
. duplicature very plainly in the eye of an horfe by the
knife alone ; and I even carried theyfeparation of the
two laming as far as the vitreous coat. Having made
a fmall hole in the middle of the capfula, and blown
into it -through a pipe, fome part of the air remained
between the edge of the cryfltalline mafs and that of
the capfula in form of a tranfparenticircle. This ex-
periment was made with an ox’s eye above ten years
ago. ,

gThe aqueous humour is a very limpid fluid, refem-
bling a kind of lympha or ferum, with a very {mall de-
gree of vifcidity ; and it has no particular capfula like
. the cryftalline and vitreous humours. It fills the {pace
between the cornea and iris, that between the iris and
the cryftalline, and the hole of the pupilla. Thefe
two fpaces are called the chambers of +he aqueous humour,
and they are diftinguithed. into the anterior and pofte-
sior. , .

The two chambers are not of the fame-extent. The
anterior, which is vifible to every body between the cor-
nea and iris, .is the largeft ; the other between the iris
and cryftalline is very narrow, efpecially near the pu-
pilla, where the iris almoft touches the cryftalline. This
proportion between the two.chambers has been fuffi.
ciently proved, contrary to ‘the opinion of many an-
cient writers, by M. Heifter, Morgagni, and feveral
members of the royal academy ; but none has treated
thefe matters at fo great a length as M. Petit the phy-
fician, as appears by the printed Memoirs of that So-
ciety. -

§ 5. The Tunica Albuginea, and Mufcles of the Globe of the Eye.

THE tunica albuginea, called coinmonly the white of
the eye, and which appears on all the anterior convex
fide of the globe, from the cornea to the beginning of

the



Chap.l. AND ITS APPENDAGES. 117

the pofterior fide, is formed chiefly by the tendinous
expanfion of four mufcles in the manner prefently to be
defcribed. This expanfion adheres very clofe to the
fclerotica, and makes-it appear very white and fhining,
whereas the reft of it-is of a dull whitifh colour. It is
very thin near the edge of the cornea; in which it feems
to be loft, terminating very uniformly,

There are commonly fix mufcles inferted in the globe
of the human eye ; and they are divided, on account of
their diretion, into four re&i and two obhqm The
recti are again divided, from their fituation, into fupe-
‘tior, inferior, 'intcrnal, and external ; and, from their
fun&ions, into a levator, depreflor, addu&or, and ab-
duftor. The two oblique mufcles are denominated from
their fituation and fize, one being named obliguns fupe-
rior or mayor, the other obliguus inferior or minor.. ‘Lhe
obliquus major is likewife called trocbleam, becaufe it
pafles through a fmall cartilaginous ring, as overa tno-
chlea or pulley. '
~ The mufculi reti do not altogether anfwer to that
name ; for in their natural fituation they do not at all
lie in a ftraight dire@ion, as they are commonly repre-
fented in an eye taken out of the body. T'o underftand
‘this, we ought to have a juftidea of the fituation of the
globc in the orbit, and at the fame time to remember
the obliquity of the orbits, as already explained. The
globe is naturally placed in fuch a manner, as that, du--
ring the inaction or.equilibrium of all the mufclcs, the
pupilla is turned diretly forward ; the inner edge of
the orbit is oppofite to the middle of the infide of the
- globe ; the outer edge of the orbit, becaufe of its ob-
liquity, is behind the middle of the outfide of the
globe; and laftly, the great circumference of the con-
vexity of the globe between the pupilla and the optic
Terve, runs directly inwards and outwards, upwards and
Adownwards ‘

In this fituation, the internal re€tus alone is in a
ftraight diretion, the other three being oblique ; m}lxd

the
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the external retus is the longeft, the internal the
fhorteft, and the faperior and inferior of the fame
aniddle lcngth between the two former. . The external
reQus is likewife bent round the outer convex fide of
the globe; the fuperior and inferior are alfo incuryatcd,
but in a lefs degree ; whereas the whole internus is al-
moft ftreight : notmthﬂ.andmg all this, I thall il con-
tinue to give them all the common name of mujculi ocult
- gelli -

Thefe mufcles are fixed by their pofterior extremis
ties at the bottom of the orbit near the: foramcn optichym
in the elongation of the dura mater, by fhort narrow
tendons; in the fame order jn ‘which zrhavc already
mamed them. ¥rom thence they run wholly flefhy, to-
ward the great circumference of the convexity of the
globe, between the optic nerve and cornea, where they
are expanded into flat broad tendons which touch each
other, and afterwards wnite: Thefe tendaons are fixed
firft of all by a particular infertion in the circumference
juft mentioned; and afterwards continue their adhefiont
all the way to the cornea, forming the tunica albugis
nea, as has been alteady faid:

The fuperior oblique mufcle is ﬁxed to the bottom
of the orhit, by a narrow tendon, in the fame manner’
as the re&.l, between the redtus fuperior and internus.
From thence it runs on the orbit oppofite to the inter-
&ice between thefe two mufcles; toward the intarnal
angular apophyfis of the os frontis, where it terminates
in a thin tendon, which having paffed thro’ a kind of
#ing as over 2 pulley, ruus afterwards in a vagina ob-
liquely backward under the retus fuperior, that is, be-
tween that mufcle and the globe; and increafing in
breadth it is inferted pofteriorly and faterally in the
globe, near the re€tus externus,

The ring through which the mufcle paffes, is partly
 cartilaginous and partly ligamentous. The cartilaginous
portion is flat, of a confiderable breadth, and like half
2 ring. The ligamentous portion: adheres ftrongly l:o

the
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the two ends of the cartilage, and is ﬁxed in the fmall
foflula ‘which lies in the orbit on the an zpopby-
fis of the os frontis. By means of this ligament, the
¥ing is in fome meafure moveable, and yields to the
motions of the mufcle. To the anterior edge of the
ring, a ligamentouss vagina is fixed, which invefts, the'
tendon all the way to is infertion ia the globe.

The obliquus inferior is fituated obhquely at the
Tower fide of the orbit, under the re@us inferior, which
confequently lics between this mufcle and the globe. It
is fixed by one extremity a little tendimous, to the root
of the nafal procefs of the os maxillare, near theedge of
the orbit between the opening of the lacrymal dud,
and the inferior orbitary fiffure.

From thenve it pafles obliquely, and a fittle trand-
verfelybackward, underthe reQus inferior ; and:is fixed
to the pofteriorlateral part of the globeby a flat tendon op
pofite to and at 2 fmall diftance from the tendon .of the
obliquus fuperior ; {o shat thefe two mafclesdo in fome
meadure furround ithe .outer pofterior part of the globe.

Ules of thefe mufcles. The re@us fuperior moves the-
anterior, portion of the globe upward when we lift up
the ejjes ; the reftus inferior carries this portion down-
ward ; the internus toward the nofe, and the externus
mwm'd the tomples.

When two neighbouring redi aé at the fame time,
they carry ‘the anterior portion of the globe obliquely
soward that fide which anfwers to the diftance betweert
thefe two mufcles: and when a]l the four mufcles act
fucceflively, they turn the globe of the eye round,
which is what is called ralling the eyes.

It is to’ be obferved, that al thefe’ motions of the
globe of the eye are made round its centre; fo that in:
moving the anterior .portion, all the other parts are
likewife in motion.. Thus, when the pupilla is turned
toward the nofe or ‘upward, the infertion of the optic
nerve is at the fame time turned toward the:temple, or
downward.

The
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The ufe of the oblique mulkcles is chiefly to countets
.balance the ation of the reti, and to fupport the globé
in all the motions already mentioned. This is evident
from their infertions, which are in a-contrary dire&tion
to thofe of the recti, their fixed points with relation to
the motions of the globe being placed forward, and
thofe of the reti backward, at the bottom of the orbit.
The foft fat which lies behind the globe is altogether in-
fufficient*to fupport it : neither is the optic nerve more
fit for this purpofe; for I have fhewn that this nerve
follows all the motions of the globe, which would be im-
poflible, were not the fat very pliable and without re-
fiftance. And to this'we muft add, that the optic nerve
at its infertion in the globe has a particular curvature,
which allows it to be elongated, and confequcntly pre-
vents it from fuffering any vmlcnce inthe different mo-
tions of the eyes. '

The obliquity of thefe two mufcles does not hinder
them from doing the office of a fulerum; becaufe this
s not a fulcrum diftinét from the part moved or on
which the globe of the eye flides like the head of one
-bone in the articular cavity of another ; but being fixed
-to the part, it eafily accommodates itfelf to all the de-
grees of motion thercof. Had thefe mufcles lain in a
ftraight diretion, they would have incommoded the
refli; but their obliquity may be faid to be in fome
meafure redtified by the inner furface of the orbit, and
-the retus externus.

The inner furface of the orbit ferves for a kind of
.collateral fulcrum, which hinders the globc from fall-
. ing too far mward ; as the joint aétion of the two ob-
liqui prevents-it in part from falling too far outward.
The re&tus externus, by being bent on the globe, not
- only hinders it from being carried outward, but alfo
prevents the indiret motions of the obliqui from thruft-
ing it out of the orbit toward the temples. The other
ufes attributed to thefe mufcles feem to be without
foundation, from the confideration of their infertions,

and
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and of -the ftrutture of the parts with which they are
. concerned ; both which reafons are explained in thc
Memoirs of the Academy for 1721.

§ 6. The Supercilia, and Mufculi frontales, occipitales, and fu-
. . perciliares.

Supercilia. 'THE fupercilia or eye.brows are the two
thairy arches fituated at the lower part of the forehead,
‘between the top of the nofe and temples, in the fame dic
reltion with the bony arches which form the fuperior
edges of the orbits, and are peculiar to the human fpe-
cies. The fkin in which they are fixed does not feem to
‘be much thickeér than that of the reft of the forehead
but the membrana adipofa is thicker than on the neigh-
‘bouring parts. The colour of the eye-brows is diffe-
rent in different perfons; and often, in the fame per-
don, -different from that of the hair on the head: nei-

“ther is the fize of them always alike. . The hairs of
which they confift are ftrong and pretty ftiff; and they
lie obliquely, their roots being turned 1o the nofe, and
their points to the temples.

The fupercilia have motions common to them thh

thofe of the fkin of the forehead, and of the hairy
4calp. By thefe motions the eye-brows are lifted up;
the fkin of the forehead is wrinkled more or efs re-
«gularly and tranfverfely; and the hair and almoft the
. whole fcalp is moved, but not in the fame degree in all
‘perfons ; for fome by this motion alone can move their
‘hat, and.even throw it off from their head. The eye-
brows have likewife particular motions which contract
the ikin above the nofe ; and all thefe different motions
are performed by the following mufcles.

Mufculi frontales. ‘The frontal mufcles are two thin,
broad, flethy planes, of unequal lengths, lying imme-
diately behind the fkin and membrapa adipofa, on. the
-anterior parts of the forehead, which parts they cover
4rom the root of the nofe, and through about two-
hirds of the arch of the eye-brows on each fide, all the

Vou. IL 1 way
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way to the lateral parts of the hair on the forchead. At
the root of the nofe they touch each other as if they
were but one mufcle ; and at this place their fibres are
thort and longitudinal, or vertical.

The next fibres on each fide become gradually
longer and more oblique ; the moft anterior being al-
ways the fhorteft and ftraighteft ; and the lateral, the
longeft, and turned moft obliquely toward the temples
at their upper extremities. By this difpofition an an-
gular interftice is formed between the place where the
two mufcles join, and the hair on the middle of the
forehead ; but this difpofition is not the fame in all fub-
]c&s, no more than the wrinkles and bounds of the hair
on the forehead.

Thefe mulcles are fixed by their inferior extremities
immediately in the fkin, running through the membra-
naadipafa. They cover the mufculi fuperciliares, and
adhere clofely to them by a kind of intertexture. By
the fame fibres they feem to be inferted in the angular
apophyfes of the os frontis, and to be blended a little

with the mufcles of the palpebrae and nofe. Their
upper extremities are fixed to a tendinous expanfion
which runs over the head to bé inferted to the occipital
mufcles. Each of theirlateral portions covers a portion
of the temporal mufcle on the fame fide, and adheres
very clofely to it. The fuperior and inferior infertions
are graduated.
- Mufeuli occipitales. The ogeipital mufcles are twa
fmall, thin, broad, and very fhort flefhy planes, fitua-
ted on the lateral parts of the occiput, at fome diftance
from each other. They are inferted by the inferior ex-
tremities of their flefhy fibres in- the fuperior tranfverfe
line of the os occipitis, and alfo a little aboveit. From
thence they run up obliquely from behind forward, and
are fixed to the tendon mentioned above.
The breadth of thefe mufcles reackies from the poﬁc- '
rior middle part of the occiput toward the maftoide apo-
Phyﬁs, and they diminifh unequally in length as they

ape
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approach thef¢ apophyfes.. From this mcquahty in
length, each of them appears as if it were double in
fome fubjeéls; and in others they are fo thin and pale,
that they feem to be wanting. ‘They are fometimes co-
vered by an aponcurotic expanfion of the trapezii.

The occipital and frontal mufcles appear to be true
digaftrici, both in regard to their infertions and a&ion.
-The fixed infertions of the occipitales at the lower part
-of the occiput, and the moyeable infertions of the fronta-
1es in the fkin of the forehead and of the fupercilia, being
well confidered, together with their reciprocal infertions
in the {fame aponeurofis, feem to be a very convincing
proof that they are digaftric mufcles.

Thefe four mufcles feem always to a& in concert, the
occipitales being only auxiliaries or affiftants to the
frontales, the office of which is to raife the fupercilia,
by wrinkling the fkin of the forchead ; thefe wrinkles
following the dire@lion of the eye-brows pretty regular-
1y in fomne fubje@s, and very irregularly in others.

To be convinced of the co-operation of thefe four
mulfcles, we need only hold the hand on the occipi-
tales, while we raife the eye-brows and wrinkle the
forehead feveral times ; and we will perceive the ocei-
pitales to move each time, though not in the fame de-
gree in all fubjeds. Infome perfons the occipitales feem
to be relaxzed, while the frontales being in contradtion
anove the whele {calp and pericranium forward, and then
contradl to bring them back to their natural fituation.

Mufenii fuperciliares. The mufculi fuperciliares are
flelhy fafciculi fituated hehind the fupercilia, and be-
hing the inferior portion of the mufculi frontales from
the ragot of the nofe to above one half of each fuperci-
liary arch. They are ftrongly inferted, partly in the
fynarthrofis of the offa nafi with the os frontis, where
they come very near the proper muicles of the nofe, and
partly in a fmall neighbouring portion of the orbir.
¥From thence they firft run up a little, and afterwards
amore or lefs in the dire@ion of the eye-brows. They
ate made up of feveral fmall fafciculi of oblique ﬁbrceu

Ie a
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all fixed by one end in the manner already faid, and
by the other partly in the lower extremity of the
mufcles by which they are covered, and partly in the
ikin of the fupercilia. This laft portion is eafily con-
founded with a portion of the mufculus orbicularis pal-
-pebrarum.

The adtion of thefe mufcles is to deprefs the eye-
brows. to bring them clofe together, and to contract
the fkin of the forehead immediately above the nofe
into longitudinal and oblique wrinkles, and the: fkin
which covers the root of the nofe into irregular tranf-
" verfe wrlnkles. This attion, as well as that of the
frontales, and of the mufcles of the nofe and lips, is
‘not always arbitrary, but fometimes m¢chanical and
involuntary. Thefe mulcles may pcrhaps likewife
ferve to keep the mufculi frontales in equilibrio du-
 ring their inaction, they being moveable by both, extre-
mities. .

§ 7. The Palpebre and Membrana conjunétiva.

Palpebre. TaE palpebrza are a kind of veils or cur-
tains placed tranfverfely above and below the anterior
_portion of the globe of the eye; and accordingly there
are two eye-lids to each eye, one fuperior, the other
inferior. "The fuperior is the largeft and moft move-
able in man. 'They both unite at each fide of the
globe; and the places of their union are termed angles,
one large and internal which is next the nofe, the other
fmall or external- which is next the temples.

Structure of the palpebre. The palpebra are made
up of common and proper parts. The common parts
are the fkin, epidermis, and membrana adipofa. The
proper parts are the mulicles, the tarfi, the pun&a or
foramina lacrymalis, the membrana conjun&iva, the
glandula lacrymalia, and the particular ligaments which
fuftain the tarfi. The tarfi and their ligaments are in
fome meafure the bafis of all thele parts. ,

L Tarh
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Tarfi. The tarfi are thin cartilages, forming the
principal part of the edge of each palpebra; and they
are broader at the middle than at the extremities.
Thofe of the fuperior palpebrselare fomething more
than a quarter of an inch in breadth; but in the lower
palpebrz they are not above the fixth part of an inch;
and their extremities next the temples are more flender
than thofe next the nofe. ,

Thefe cartilages are fuited to the borders and curva-
ture of the eye-lids. The lower edge of the fuperior
cartilage, and the upper edge of the inferior, terminate
equally, and both may be termed the ci/iary edges. The
oppofite edge of the upper tarfus is fomething femicir-
cular between its two c¢xtremities ; but that of the in-
ferior tarfus is more uniform, and both are thinner
than the ciliary edges. Their inner fides, or thofe next
the globe are grooved by feveral fmall tranfverfe chan-
nels, of which hereafter; and the extremities of both
cartilages are.connected by a kind of fmall ligaments.

Ligamenta tarforum lata. ‘The +broad ligaments of
the tarfi are membranous -elongations formed by the
union of the periofteum of the orbits and pericranium
along both edges of each orbit. The fuperior ligament
is broader than the inferior, and fixed to the fuperior
edge of the upper cartilage, as-the inferior is to the
lower edge of the lower cartilage ; fo that thefe liga-
ments and the tarfi, taken alone or without the other
parts, reprefent palpebre. This difcovery I firft com-
municated in my private courfes.

Membrana conjunéiva. ‘The membrana conjunétiva
is generally defcribed among the coats of the globe of
the eye; and I alfo mentioned it there, but have refer-
sed the defcription of it to.that of the palpebrae. It is a
thin membrane, one portion of which lines the inner
furface of the palpebra, that is, of the tarfi and their
broad ligaments. At the edge of the orbit it has afold,
‘and is continued from hence on the anterior half of the
globe of the eye, adhering to the tunica albuginea ; fo

I3 that
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that the palpebre and the fore part of the globe of the
eye are covered by one and the fame membrane, which
does not appear to be a continuation of the pericra-
nivm, but has fome connetion with the broad hga—
ments of the tarfi. )
" The name of conjunéiiva is commonly given only to:
that part which cevers the globe, the other being called:

fimply the internal membrane of the paipebre ; but we
may very well name the one membrana oculi confunétiva,
and the other membrana palpebrarum conjunéirva. That -
of the palpebrz is a very finemembrane adhering very -
clofe, and full of fmall capillary blood-veflels. It is per-
forated by numerous imperceptible pores, thro® which
a kind of ferum is continually difcharged; and it has
Teveral very evident fotds which fhall be fpoken to here-
after.

The conjun¢tiva of the eye adheres by the intervention
of a cellular fubftance; and is confequentty foofe, and
as it were moveable ; and it may be taken hold of, and
feparated in feveral places from the tendinous coat. It

i3 of a whitifh colour; and being tranfparent, the albu-
ginea makes it appear perfe@ly white : thefe two coats
together forming what is called 2be wiiite of the eye.
The greate& part of the numerous veflels which yun
upon it contain naturally enly the ferous part of the
blgod, and confequently are not difcoverable, except
by anatomxcal m_]cé'hons, inflammations, obftrutions,
&c. With the point of a good knife we continue the
feparation of this membrane over the cornea. -

Glandula lacrymalis. The lacrymal gland is yel-
lowith, and of the number of thofe called canglomerate
gland; It lies under that depreflion obfervable in the
arch of the orbit near the temples mentioned in the de-
feription of the fkeleton, and laterally aborve the globe .
of the eye. Tt is a little flatted, and divided as it
were into two lobes; one of which lies toward the in-
fertion of the mufculus retus fuperior, the other to-
ward the re&us externus. Jt adheres very clofely te

.- the
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the fat which furrounds the mufcles and pofterior con-
vexity of the eye, and it was formerly named glandula
innominata. '

From this gland feveral fmall du@s go out, which
fun down alinoft parallel to each other, thro’ the fub-
ftance of the tunica interna or conjunéiva of the fupe-
rior palpebra, and afterwards pierce it inwardly necar

the fuperior edge of the tarfus. , ‘
©  The borders of each palpebra taken together are

formed by the edge of the tarfus, and by the union of
. the internal membrane with the fkin and epidermis.
This border is flat, and of fome fenfible breadth from
within about a quarter of aninch of the internal angle,
all the way to the external angle, near which the breadth
diminithes. This breadth is owing only to the thick-
" nefs of the palpebrae, which at this. place have their
edges oblique or flanting, in fuch'a manner as when
the two palpebrez touch each other flightly, a triangular
fpace or canal is formed between them and the globe of
the eye. ‘

Cilia. 'The flat edge of ecach palpebra is adorned
with a row of hairs called cilia, or the eye-lafbes. Thole
belonging to the fuperior palpebra are bent upward,
and longer than thofe of the lower palpebra which are
bent downward. Thefe rows are placed next the {kinj;
and are not fingle, but irregularfy double or triple.
The hairs are longer near the middle of the palpebrae
than toward the extremities ; and for about a quarter
of an inch from the inner angle, they are quite want«
ing. '

Glandula ciliares. Along the fame border of the
palpebre near the internal membrane, or toward the
eye, we {ee a row of fmall holes, which may be named
*" foramina or punéla_ciliaria. They are the orifices of
the fame number of fmall oblong glands which lie in
the fulci, channels, or grooves on the inner furface. of
the tarfus. Thefe little glands are of -a whitith colour 3
and, when examined through a fingle microfcope, they

14 . aps
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appear like bunches of grapes, thofe of each bunch
communicating together ; and when they are fqueezed
between two nails, a febaceous matter like foft wax,
is difcharged through the pun&a ciliaria.

- Punéla lacrymalia. Near the great or internal angle
of the palpebrz, the flat portions of their edges termi-
nate in another, which is rounder and thinner. By the
union of thefe two edges an angle is formed ; which is
not perfeétly pointed like a true angle, but rounded H
and yet it ought not to be termed an obtufe angle, bc-
caufe that expreflion in the mathematical ftyle means
fomething different. For the fame reafon the name of
great angle is improper ; and we had better call it the
wnternal or nafal angle.

At this place, the extremity of the flat portion is di-
ftinguifhed from the round portion by a fmall protube-
rance or papilla, which is obliquely perforated by a
fmall hole in the edge of each palpebra. Thefe two
‘fmall holes are very vifible, and often more fo in living
than in dead bodies ; and they are commonly named
puncta laerymali, being the orifices of two fmall duéts
which open beyond the angle of the eye intoa particu-
Tar refervoir, termed facculus Iacrymalxs, which fhall be
- defcribed in the article of the Ngfe.

The puntta lacrymalia are: oppofite to each other,
fo that they meet when the eye is fhut. ‘Round the
~ orifice of each of thefe points, we obferve a whitith
-eircle, which feems to be-a cartilaginous appendix of
the tarfus, and which’ keeps the orifice always open.
Thefe two oblique circles are fo difpofed, that when
the eyeis but flightly: fhut, they touch each other only
toward the fkin, and not toward the globe of the eye.
“Lhe fine membrane which covers thefe cireles, and paf-
“fes through the punéta into the dulls, feem fometimes
16 run into gathers -when it is touched with a ftilet.
“Fhis obfervation was firft made by the late M Salnt Yves
a2 Parifian oculit. - ~

. Caruncula lacrymalis. Thc c,.runcula lacrymahs isa
e h fmall
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Jmall reddifh, granulated, oblong body, fituated pre-
cifely between the internal angle of the palpebra and
globe of the eye, but it is not flefhy as its name would
infinuate. The fubftance of it feems to be wholly glan-
dular; and it appears through a fingle microfeope, in
the fame manner as the other conglomerate glands. We
difcover upon it a great number of fine hairs covered
by an oily, yellowifh matter; and on the globe of the
eye, near this glandular body, we fee a femilunar fold
formed by the conjunctiva, the concave fide of which
isturned to the uvea, and thie convex fide to the nofe.

This fold, which has the name of membrana femilu-
maris, appears moft when the eye is turned toward the
nofe; ¢ it is fhaped like a crefcen:, the two points of
which anfwer to the pun&ta lacrymalia, and conduct
the tears into the punéta.”

§ 8. The Mufcles of the Palpebra.

. Tue mufcles of the palpebrz are commonly reckon-
ed to be two ; one peculiar to the upper eye-lid, named
levator palpebre fuperioris ; the other common to both,
called mufculus orbicularis palpebrarum, which has been
fubdivided in diffcrent manners, as we fhall fee pre-
fently. . - 4
~ . Levator proprius. 'The levator palpebrae fuperioris is
a very thin mulcle, fituated in the orbit above and
along the reétus fuperior oculi. It is fixed to the bot-
tom of the orbit, by a fmall narrow tendon, near the
foramen opticum between the pofterior infertions of the
retus fuperior and obliquus fuperior. From thence its
flethy fibres run forward on the retus, increafing gra-
dually in breadth, and terminate by a very broad apo-
neurofis, in the tarfus of the {uperior palpebra.
Orbicularis palpebrarum. By the mufculus palpebra-
rum obliquus, we underftand all that extent of flefhy
fibres which, by a thin ftratum, furrounds the edge of
cach orbit, and from thence, without any interrup-
tion,
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tion, covers the two palpebree all the way to the cilia.
The fibres which run upon the edge of the orbit are
nearly orbicular; but moft of thofe which cover the
palpebree are tranfvcrfcly oval.

Almott all of them have a common tcndon fituated
tranfverfely between the internal angle of the eye and
the nafal apophyfis of the os maxillare. This is a flen-
der ligamentous tendon, ftrongeft where it is fixed in
the bone, and diminifhing gradually as it approaches
the angle of the palpebre, where it terminates at the
union of the points, or at the extremities of the two
tarfi. The flethy fibres are fixed to it anteriorly; fo
that at the firft fight it appears to be no more than a
linea alba.

From thence one portion of the fibres is turned up-
ward, the other downward ; and both meet again at
the external angle, being united by a particular kind of
intertexture very difficult to be explained. When, ha-
ving inverted this portion of 'the mufcle, we examine
its pofterior furface, we obferve a fmall thin tendinous
rope, which runs through the flefhy fibres, and divides
them all the way from the union of the two tarfi to the
temporal edge of the orbit, where it difappears; the
fibres which lie beyond it appearing to continue the
main circuit of the mufcle.

I divide this mufcle into four portions ; whereof the
firft is that which furrounds the orbit, and which does
not appear to be interrupted toward the temples, the

" upper part of it lying between the fupercilia and the
lower part of the muiculi frontales. The fecond por-
tion is that which lies between the upper edge of the
orbit and the globe of the eye, and which covers the
inferior edge of the orbit below, fome of its fibres be-
ing fixed to both edges of the orbit. Riolan divided
this into two femicircular portions, one fuperior, the
other inferior ; the firft lying between the mufculus fa-
perciliaris and the lower part of the mufculus frontalis,
to both which it adheres very much. -

’ e
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The third portion fecms to belong more particularly
- to the palpebre, and the greateft part of it is fpeat in
the palpebra fuperior. The fibres of this portion meet
at the two angles of the eye, where they appear to
make very acate inflexions without any difcontinua-
tion ;_but when examined on the other fide next the
globe of the cye, they have in fome fubje&ts appeared
to me to be diftinguithed into fuperior ard inferior.
The greateft part of thefe fibres form a tranfverfely oval
circumference ; the fhorteft diameter of which is longet
when the eyes are _open than when thut.

The fourth portion is an appendix to the third ; . from
which it differs chiefly in this, that its fibres do not
reach to the angles, and form only fmall arches ; the
extremities of which terminate in each palpebra. This -
portion is really divided into two ; one for the edge of
the upper eye-lid, the other for that of the lower..
Rielan names this portion mufeulus ciliaris. .

Al thefe different portions of the orbicular mufcle
adhere to the &kin, which covers it from the upper part
of the nofe to the temples, and from the fupercilium to
the upper part of the cheek. When they contrad, fe-
verad wrinkles are formed in the fkin, which vary ac-
cording to the different direion of the fibres; thole
under the lower palpebri are very numerous, and run
down very obliquely from before backward.

The tkin of the fuperior palpebra is folded archwife,
almoft in a parallel dire&ion to that of the femioval
fibres ; the plicz interfeting the levator, whereas the
other folds only interfe& the orbicularis. The radiated
and oblique plice f¢ldom appear in young perfons, ex-
cept when the firft and fecond portions of the orbicu-
laris are in alion; but in aged perfons the marks
thereof are vifible at all times.

In man, the fuperior palpebra has much more mo-
tion than the inferior. The fmall fimple motions,
called twinkling, which frequently happen, though not
equally oftcn in all fubjed@ts, are performed ¢ by the al-

ternate
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ternate contraction of the levator palpebra and orbicu-
laris.”” : S

Thefe flight motions, efpecially thofe of the upper
palpebra, are not very eafy to ‘be explained according
to the true ftrutture of the part. The motions which
wrinkle the palpebrz, and which are commonly per-
formed to keep one eye very clofe-thut, while we look
ftedfaftly with the other, are explicable by the fimple
contration of all the portions of the orbicularis.
Thefe motions likewife deprefs the fupercilia, which
confequently may be moved in three different manners,
upwards by ‘the mufculi frontales, downward by the
orbiculares, and forward by the fuperciliares. 1 fhall
take - another occafion to explain the difficulties here
mentioned.

§ 9. The Veffels of the Eye am'i of its Appendages.

THrE external carotid artery, by means of the arteria
maxillaris externa, and the temporal and frontal arte-
ries, give feveral ramificatians to the integuments
which furround the eye, and to all the portions of the
mufculus orbicularis ; and thefe ramifications commu.
nicate with thofe which are diftributed to the membra-
na conjunétiva palpebrarum, and to the caruncula.
<« Some fmall branches alfo come in through the
fpheno-maxillary future, to be diftributed chiefly on the
periofteum and fat of the eye. The internal carotid
artery having entered the cranium, fends off a confi-
derable branch called ocular, which accompanies the
optic nerve, to be diftributed to the mufcles and globe
of the eye, to the levator palpebra, to the fat, glan-
dula lacrymalis, membrana conjunétiva, caruncula la-
crymalis, &c. It likewife communicates with the ex-
ternal carotid, and fends one or two very fmall branches.
to the nofe. The branches which fupply the globe of

the eye perforate the back part of the tunica fclerotica
. in -
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in five or fix places, after havmg run a little way thro’
its fubftance.”

- They next perforate the external lamma of the cho-
roides in the fame number of places, and form between
that and the internal lamina the vafa vorticofa of Ste-
no, and the valcularftelle mentioned in the defcription
of this internal lamina. Some finall vafcular filaments
from thefe ramifications are likewife obferved to ad-
here very clofely to the tunica vitrea ; and before they
form the vafa. vorticofa, they fend fmall arterics in a
dire& courfe to the circumference of the uvea, where
they form a valcular circle, which fends out capillaries
as far as the membrana cryftallina, which are very ea-
fily injeted in mew-born children.

‘The veins of alf thefe parts anfier nearly to the ar-
teries. The internal veins unload themfelves, partly
into the internal jugular vein, by the finus orbitarii,
cavernofi, and petrofi ; and partly into the external ju-
.gular vein, by the vena angularis, or maxillaris exter-
na, the max1|larls interna, temporalis, &c.

Befides the capillary veflels, eafily diftinguifhable by
the red colour of the blood, there are great numbers of
thofe which admit nothing but the ferous and lympha-
tic parts of the blood, and confequently do not appear
in the natural ftate. 1hcy become vifible in'fome pla-
ces by inflammations and injeftions, as on the mem-
brana conjunéiva of the eye ; but thefe contrivances de
not difcover them every where in aged perfons.. Ina
foetus, and in new-barn children, a fine inje&ion has
fucceeded fo well as to difcover the veflels of the mem-
brana cryftallina and vitrea; and in a feetus of about
fix months, the inje&ted liquor feemed to me to have
penetrated a part of the cryftalline and vitreous hu.
mour, :

S 1o, The
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§ 10. The Nerves q}' the Eye and of its Appendages.

1 sH4LL in this paragraph repeat and illultrate what has
Been already faid in the defcription of the nerves, con-
cerning thofe of the eye. Befides the optic nerve al-
ready defcribed, the globe of the eye receives feveral
fmall ones, which run on each fide aleng and about
the optic nerve, from its entry inta the orbit to its in-
fertion in the globe. Thefe filaments come chiefly
from a fmall lenticular ganglion, formed by very
fhort rami of the orbitary ar opbthalmic branch of the
fifth pair, and by a branch of the third pair, or ma-
tores oculi. )

Thefe nerveus fllaments of the- lenticular ganglion
having reached the globe of the eye, are divided into
five or fix fafciculi; which having furrounded the optic
werve, and penetrated and perforated the fclerotica, run
at diftances more or lefs equal between the felerotica
and choroides towards the iris. There each of them is
divided into feveral fhort filaments, which terminate in
the fubftance of theiris. Thefe fomall nerves, which run
~ #rom behind forward between the {clerotica and the
chorpides, have formerly been taken for particular K-
gaments by very great anatomifts.

The nerves which ge to the other parts belonging te
the eye, come from the third, fourth, fixth, and firft
two branches of the fifth pair of nerves of the medulla
oblongata, and likewife from the portia dura ‘of the
feventh pair. The third, fourth, and fixth pairs give
nerves to the mulcles of the globe of the eye. 'the
two branches of the fifth pair, and the portio dura of
the feventh, give nerves not only to the other parts
which furround the globe, but alfo to the mufcuk
frontales and internal parts of the nofe.

The trunk of the third pair, or motores oculi, ha-
ving entered the orbit through the fuperior orbitary
~ fiffure, « or foramen lacerum of the fphenoid bone,”

pro-
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. produces four branches. The firft runs upward, and
divides into two ; one for the mufculus reftus fupe-
_ rior, and the other for the levator palpebra fuperioris.
The trunk continuing its courfe, gives off the fecond
fhort branch to the re€tus inferior. The third branch
is long, and goes to the obliquus inferior, contribu-
ting likewife to the formation of the lenticular ganglion
already mentioned. The fourth branch is large, and
fupplies the rectus internus.

The firft branch of the fifth pair, commonly termed
nervus ophthalmicus, divides into three rami, as it enters
the orbit; and fometimes only into two, one of which
is afterwards fubdivided. Of thefe three branches
one is fuperior, which I term nervus fuperciliaris ; one
internal, termed nafalis; and onec external, to which
the name of temporalis agrees better than that of lacry-
malis, which may occafion a miftake.

The fuperior or fuperciliary ramus runs along the
whole periofteum of the orbit ; and having pafled thro*
the fuperciliary notch or foramen of the os frontis, is
ditributed to the mufculus frontalis, fuperciliaris, and
fuperior portion of the orbicularis palpebrarum ; and
it communicates with a fmall branch of the portio dura"
of the feventh pair,

The internal or nafal branch pafles under the rami-.
fication of the nerve of the third pair; and running to-
ward the nofe, is diftributed thereto, and to the neigh-
bouring parts of the orbicularis, the caruncula, &c.
This branch fends off a filament, which, paffing thro’
the internal anterior orbitary hole, enters the cranium,
and prefently returns again through one of the eth-
moidal holes to the internal parts of the nofe. I have
fometimes obferved this nafal ramus to communicate
with the ramus fuperciliaris by a particular arcb bcfore
it enters the orbitary hole.

The external or temporal ramus, which is fometimes
a fubdivifion of the fupcrcnhans, is diftributed to r;l::

4
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glandula lactymalis, and fends off a filament whlch
pierces the orbitary apophyfis of the os male.

The fecond branch of the fifth pair, called #ervus
maxillaris fupertor, fends oft a ramus through the bony
canal of the lower part of the orbit; which going out
at the anterior inferior orbitary hole, is diftributed to
the neighbouring portion of the mufculus orbicularis,
and communicates with. a ramus of the portio dura.
I fhall here fay nothing of the other dlﬂrlbutlons of this
branch of the maxillaris fuperior.

- The portio dura of the feventh palr, or auditory
nerve, . which 1 call nervus fympatheticus minor, gives
branches to the}fuperior, ‘inferior, and external lateral
parts' of the orbicularis palpcbraruﬁm; one ‘of which
communicates with'the nervas fuperciliaris, and ano-
ther with the fub-orbitarius, as 1 obferved in the de-
fcnpuon of the nerves, :

§11. T he Ufes of the Eyé and of its Appendages in general.

Every body knows that the eye is the organ of vi-
dion.: The tranfparent parts of the globe modify the
rays of light, by different refrattions; the retina and
choroides receive the different impreflions of thefe rays;
and the optic nerve carries thele impreflions to the brain. .
When objets are at a great diftance or obfcure, the
pupilla is dilated ; and it is contrated when objects are

“mear, or placed in a great light. The mufcles of the
globe of the eye and .of the palpebra: perform the mo-
tions already defcribed.

The glandula lacrymalis continually moiftens the

. forepart of the globe of the eye ; and the lacrymal fe-
rum’is‘equally {pread over that globe by the motions of
the fuperior palpebra, the inner furface of which is in
a fmail meafure villous. The union of the two palpe-
brz direds this ferum towards the pun@a lacrymalia;
and the un&tuous matter difcharged through the fora-
aana ciliaria hinders it from runnmg out between the

pal-
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palpebre. The large fize and vifcid furface of the ca-
runcula prevents it from running beyond the punéta; -
and thus forces it into them: ¢ but when from any
particular caufe th#s fine fluid is poured out through
the excretory ducts of the lacrymal gland fafter than
it can be carried off through the pun¢ta, it trickles down
the cheek, and forms what is properly called tears.” '

The fupercilia may hinder fweat from falling on the
eyes. The fuperior cilia,which are longer than the in-
ferior may have the fame ufe; and they both ferve to pre+
vent duft, infets, &c. from entering the eyes when they
arc only a little open. .

Sect. HI. The Nos k.

~ Tue parts of which the nofe is compofed, may be
divided in two different ‘ways, viz. from their fitua-
tion, into internal and external parts ; and, from their
Rtruure, into hard and foft parts.

The external parts are the root of the nofe, the arch,
the back or fpine of the nofe, the fides of the nofe or
of the arch, the tip of the nofe, the alz, the external
nares, and the part under the feptum.

The intetnal parts are the internal nares, the feptum
narium, the circamvolutions, the conchz fuperiores, or
offa fpongiofa fuperiora, concha inferiores, the pofte-
rior openings of the internal nares, the finus frontales,
finus maxillares, finus fphenoidales, the duétus lacry.
4nales, and du&us palatini.

The firm or hard parts are moftly bony, and the reft
cartilaginous, viz. the os frontis, os ethmoides, os
fphenoides, offa maxillaria, offa nafi, offa unguis, offa
palati, vomer, conchz inferiores, and the cartilages.’
To thefe we may add the perioiteum and perichon-
drium, as parts belongiag to the bones and cartilages.

The foft parts are the integuments, mufcles, faccu-

. Vor.lL ’ K * lus
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his lacrymalis, membrana pituitaria, veflels, nerves;
and hairs of the nares. The bony parts have been all
explained in the defcription of the fkeleton ; -and, there-
fore I need only in this place fet down the diftributiori
and dlprﬁthﬂ thereof, for the formation of fome of the
principal parts. The fcptum is formed by the defcend-
ing lamina of the os ethmoides, and by the vomer; and
it is placed in the groove framed by the crifte of the
offa maxillaria, and rifing edges of the offa palati.
The back of the nofe is formed by the offa nafi ; and
the fides, by the fuperior apophyfes of the offa maxillaria.

The internal nares, or the twe cavities of the nofe;
comprehend the whole fpace between the external nares
and pofterior openings, immediately above the arch of
the palate; from whence thefe cavities reach upwards as
far as the lamina cribrofa of the os ethmoides, where
they communicate forward with the finus frontales, and
backward with the finus fphenoidales. Laterally, thefe -
cavities are bounded on the infide by the feptum na<
rium, and on the outfide or that next the cheek by
the conchz, between which they communicate with the
finus maxillaris.

The particular fituation of thefe cavities deferves our
attention. The bottom of them runs direétly backward,
fo that a ftraight and pretty large flilet may eafily be
paffed from the external nares, under the great apophy-
fis of the occipital bone. The openings of the maxil-
Iary fincfes are nearly oppofite to the upper edge of
the offa malarm. The openings of the frontal finufes
are more or lels oppofite to and between the pulleys
or rings of the mufculi trochleares; and by thefe marks
the fituation of all the other parts may be determined.

The inferior portion of the external nofe is compofed
of feveral cartilages, which are commonly five in num-
ber, and of a pretty regular figure. The reft are only
additional, ‘fmaller, more irregular, and the number
of theh more uncertain.  Of the five ordinary cartila+
~ ges, one is fituated in the mxddlc, the other four late-
Ia“)’c
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rally. The middle cartilage is the moft confiderable,
and fupports the reft, being conneéted immediately to™
the bony parts ; but the other four are conneéted to
the middle cartilage, and to each other, by means of li-
gaments.

The principal cartilage of the nofe confifts of - three
parts, one middle and two lateral. The middle por-
tion is a broad cartilaginous lamina, joined, by a kind
of fymphyfis, to the anterior edge of the middle lamina
of the os ethmoides; to the anterior edge of the vomer,
and to the anterior part of the groove formed by the
offa maxillaria, as far as the nafal fpines of thefe bones.
"This lamina completes the feptum narium, and indeed
forms the principal part thereof. ' ‘ e

The lateral portions are oblique and narrow, fuited
to the correfponding parts of the bony arch, Where
they join the middle lamina, a fuperficial groove is ob-
fervable; which makes them fometimes appear like two
diftiné pieces, feparated from the lamina, though they:
are really continuous. This fhallow groove terminates
below by a fmall crifta. o

The lateral cartilages are two, on each fide of the

inferior part of the laminaj one anterior, the other po-
fterior. The two anterior cartilages are very much bent’
forward, and form what is called the tip of the nofe ; the
fpace between their incurvated extremities being com-
monly filled with a kind of fatty fubftance. The two
pofterior cartilages form the alz of the nares, being
pretty broad, and of an irregular figure.
- The fpacesleft between fome portions of the anterior
and pofterior cartilages, thofe between the pofterior
cartilages and the neighbouring parts of the offa maxil-
laria, and laftly thole between thefe four lateral car-
tilages and the principal lamina, vary in different fub-
jefts; and are filled by fmall additional cartilages, the
number, fize, and figure of which are as various as the
interftices in which they lie. -

The fub-feptum, or portion under the feptum na-

: K2 rium,
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rium, is a pillar of fat applied to the inferior edge of
the cartilaginous partition, in form of a foft moveable
apppendix. The thicknefs of the ale narium, and:
efpecially that of their lower edges,: is not owing to the
cartilages, which are very thin, but to the fame kind of
folid fat with which thefe cartilages are covered. The
great cartilage is immoveable by reafon of its firm con-
nedtion to the bony parts of the nofe; but the laterak
cartilages are moveable, becaufe of their ligamentous
conne&tions, and they are moved in different manners-
by the mufcles belonging to them.

The external nofe is covered by the common mtcgu-
ments,. the {kin, epidermis, and fat. - Fhofe which co-
ver the tip of the nofe and alx narium, are a great num-
ber of glandular bodies, called glandulz febacex by M.
Morgagni, the contents of - which may eafily be fquee-
zed out by the fingers. All thefe bony and carnlagi-
nous parts have likewile the commen-periofteum or pe~
richondrium.

Mufcles of the mofe. Six mufcles are.commonly rec-
koned to belong to the nofe ; ¢ two levatores, two de-
preflores, and two compreflores.” In very mufcular bo-
dies, there are likewife fome fupernumerary mufcles,
or fmall acceflorii. The nofe may alfo be moved in
fome meafure by the neighbouring mulcles, which in
many cafes become affiftants to the proper mufcles of-
this organ.

The mufculus levator ale nafi on each fide,is infert-
ed by one extremity, in the fynarthrofis of the os fron-
tis and offa nafi, where its flethy fibres mix with thofe:
of ,the mufculi frontales and fuperciliares. It is very
flat, and runs down on the fide of the nofe, increafing
gradually in breadth, and terminating by an aponeuro- -
t1s, which reprefents the bafis of a pyramid, ‘and is in-
ferted in the moveable cartilage which forms the ala of
the nares.

¢ The depreflor mufcle is a thin, flefhy plane, arifing
from the os maxillare fuperius, oppoﬁtc to the mm:l?f

e
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ghe two dentes incifivi and dens caninus. From thence
it runs up toward the ala narium, and is inferted in the
moveable cartilage at the ide-of the nofe, being.covered
partly by a portion of the former mufele.

. ¢ The compreflor mufcle is fixed by one end to the
' gartilage at the fide of the nofe, and by the other to
the fore-part of the os nafi, and nafal procefs -of the
fuperior maxillary bone, where it meets with the un-
der and middle part of the frontal mufcle.”

The firt pair of thefe mulicles raifes and dilates the
ala of the nares, when they a&t. They likewife wrinkle
the fkin on the fides of the nofe. “The fecond: pair bave
the contrary effet; and the third pair comprefs the
fides of the nofe to the feptum, as in fmelling.”

Membrana pituitaria. 'Fhe membrana pituitaria is
that which lines the whole internal nares,. the offa fpon-
giofa, the fides of the feptum narium, and, by. an unin-
~ terrupted -continuation, the inner furface of the finus
frontales and maxillares, and of the ductus lacrymales,
palatini, and fphenoidales.- It is likewife continued
down from the nares to the pharynx, {feptum palati, &c.
as we fhall thow hereafter. -

Itis termed pituitaria, becaufe, through the greateft
part of its large extent, it ferves to {eparate from the ar-
terial blood a mucxlagmous lympha, called pituita by
the ancients, which in the natural ftate is pretty liquid ;
butit is fubjeét to very great changes, becoming fome-
times glutinous or fnotty, fometimes limpid, c. nei-
ther is it feparated in equal quantxms thro’ the whele
membrane.

When we carefully examine this mcmbram, it ap-
pears to be of a different ftruture in different parts.
Near the edge of the external nares it is very thin, ap-
pearing to be the fkin and epidermis in a degenerated
ftate. Al the other parts of it in general are fpongy,
-and of different thicknefles. The thickeft parts are
thofe on the feptum narium, on the whole lower por-
tion of the internal nares, and on the conchee; and if

K3 - we
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we make a fmall hole in it at any of thefe places, and
then blow thro’ a pipe, we difcover a very large cellu.
lar fubftance. In the finufes it appears to be of a more
{lender texture. ' \

On the fide next the periofteum and perichondrium,
it is plentifully ftored with fmall glands, the excretory
dudls of which are very long near the feptum narium,
and their orifices very vifible ;. and by applying a pipe
to any of thefe orifices, the duts may be blown up al-
moft through their whole extent ; but, in order to this,
the parts muft firft be very wcll cleaned and wathed in
lukewarm water. .

In thefe places efpecially, we likewife difcover a very
fine villous fubﬁance, when-the parts are examined in
clear water, in the manner which T have defcribed in
another place.

Sinus. The frontal, max1]lary, and fphcnondal finufes -
open into the mternal nares, but in different manners.
The frontal finufes open from above downward, anfwer-
ing to the infundibula of the os ethmoides defcribed in'
the hiftory of the fkeleton. The fphenoidales open for-
wards, oppofite to the pofterior orifices of the nares; and
the maxillares open a little higher, between the two con-
che or offa fpongiofa. Therefore the finus frontales dif-
charge themfelves moft readily when we ftand or fit; and
the fphenoidales, when the head is inclined forward

The finus maxillares cannot be emptied wholly or
both at the fame time in any one fituation. Their
opening, which in fome fubjefts is fingle, in others
double, &c. lies exattly between the two. offa fpon-
giofa of the fame fide, about the middle of their
depth: fo that when the head is held ftraight, or in-
clined. forward or backward, "they can only be half
emptied ; but when we lie on one fide, the finus of the
oppofite ﬁdc may be wholly emptied, the other remain-
ing full.

It is proper here to obferve the whole extent of the
maxillary finus. Below, there is but a very thin parti,

thl’l
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tion between it and the dentes molares, the roots of
which do, in fome fubjeéls, perforate that feptum. A-
‘bove, there is only a very thin tranfparent lamina be-
tween the orbit and the finus. Backward, above the
tuberofity of the os maxillare, the fides of the finusare
very thin, efpecially at the place which lies before the
root of the apophyfis pterygoides, thro’ which the infe-
rior maxillary nerve fends down a ramus to the fora-
men palatinum polterius, commonly called guftatorium.
Inward, or toward the conchze narium, the bony part of
the finus is likewife very thin.

Sacculus lacrymalis.  The lacrymal facculus is an ob-
- long membranous bag, into which the ferous fluid is
difcharged from the eye through the pun&a lacrymalia,
already defcribed, and from which the fame fluid paf-
fes to the lowcr'part of the internal nares. It is fitua-
ted in a bony groove and canal, formed partly by the
apophyfis nafalis of the os maxillare and os unguis, part-
ly by the fame os maxillare and lower part of the os
unguis, and partly by this lower portion of the os un-
guis and a fmall fuperior portion of the concha na-
rium inferior. This groove and canal are the.bony
lacrymal dué, about which I would advife beginners
to confult what was faid in the defcription of the fke-
leton.

I have an obfervation or two to add in this place con:
cerning the fituation of this bony dué. It runs down
for a little way obliquely backward, toward the lower
and lateral part of the internal nares on each fidey where
its lower extremity opens on one fide of the finus maxil-
laris under the os fpongiofum inferius, nearly at the
place from which a perpendicular line would fall in the
interftice between the fecond and third dentes molares.
The upper part of this du¢t is only an halt canal or
groove ; the lower is a complete canal, narrower than
the former.

- The facculus lacrvmahs may be divided into a fupe-

rior or orbitary poruon, and an inferior or nafal portion.
: K 4 - The
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The orbitary portion fills the whole bony groove, being
fituated immediately behind the middle tendon of the
mufculus orbicularis. About one fourth of its length ig
above this tendon, and the reft below. - The nafal-por-
tion lies in the bony canal of the nofe, being narrower
and fhorter than the former.

The orbitary portion is difpofed at its upper extre-
mity much in the manner of an inteftinum cecum,
and at the lower extremity is cantinued with: the portio
nafalis. Towards the internal angle of the eye, behind
the tendon of the orbicular mufcle, it is perforated by
a fmall fhort canal formed by the union of the lacrymal
du@s.

The nafal portion having reached the lower part of
the bony dut under the inferior concha, terminates in
a fmall, flat, membranous bag, the bottom of which is
perforatcd by a round opening, as 1 have always found
it upon a careful examination, but which at firft fighg
appears oblong.

I ufed to attribute this difference to the force which
I was obliged to ufe in feparating the concha inferior,
in order to fee this opening, which I have often found
more backward than the middle of the bag at the extre,
mity of this portion ; and thcreforc, when | would either
fee or fhow this opening in its natural ftate, I do not
feparate the inferior concha, but cut it gently with a
fharp knife, or with fciffars. If a tran{verfe lin¢ be drawn,
between the lower part of the nofe and os male, and
another line be drawn direétly upward, oppofite to the
third dens molaris, or oppofite to the fecond and third,
thefe two lines will interfeét each other nearly at the
lower extremity of this facculus.

I have fometimes found the upper extremity of this
bag divided into an anterior and pofterior part, by a
kind of valvula connivens lying in the anterior portion,
a littlc lower than the tendon of the mufculus orbicula-

ris. The fmall common canal of the two lacrymal ducts
.opens in the polterior pomon, and confequently behind,

the valve,
The
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The fubftance of this facculus is fomething fpongy
or cellulous, and pretty thick, being ftrongly united
by its convex fide to the penoﬁeum of the bony canal,
which may be very diftinétly fhown. This fubftance
feems to be made up of twe laminz, joined together
by a fpongy membrane, the outermoft of which is that
which I have mentioned ; the other appears to he glan-
dular, and is in fome fubje&s loofe-and pliable, which
I look upon as a difeafe. ~

Ductus inciforii. The duétus inciforii, or nafo-palatini
of Steno, are two canals which go from the bottom of
the internal nares crofs the arch of the palate, and open
behind the firft or largeft dentes, inciforii. Their two
orifices may be diftinétly feen in the fkeleton at the
lower part of the nafal foflz, on the anterior and lateral
fides of the eriftz maxillares ; and we may likewife

exceive their oblique paﬂ;agﬂ through the maxillary
gones, and laftly their inferior orifices in a fmall cavity
or foflula called foramen palatinum. anterius. In frefh
fubjeéls they ave not fo apparent, efpecially in human °
fubjects; but in fheep and oxen they are eafily difcove-
rable.

Sautorini, inhis. AnatomlcalQbfeuatxons,haadcfcrtbccl
thofe -of the human body in a very pretty manner; and
bhas given us his method of difcovering them, which is
nearly the fame with that which I have always made ufe
of in my private courfes, to thow at oae view arll the cx-
ternal parts which belong to the nofe.

By cutting the nofe longitudinally at a little diftance
fromm the feptum, § fhow on that fide from which all the
fepta have been fawed off, the offa fpangiofa entire, their
convex fides, the particular thicknefs of the membrana
pituitaria on their lower-edges, the orifice or erifices of
the finus maxillarig, the fitvation of the orifice of the
finus fphenoidalis, the communicating duéls: that go.

-between the finus frontales and the ethmeoidal cels,
and interftices between the two offla fpongiofa. and: the.
firucture ‘of the pofterior openings of the nares.: I

C can
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can fhow likewife at the fame time the orifice of the»
Euftachian tube behind the pofterior opening of ‘the
nares, and the communication of the nofe with the
mouth.

On the fame ﬁde, I afterwards feparate gradually
with a very fharp knife, or with narrow fharp-pointed
{ciffars, the fuperior fpongy bone, without doing any
violence to the neighbouring parts; and then I can
fhow on the parts covered by that concha, a little oblong
or oval foffula, which runs down obliquely from before
backward ; at the pofterior and lower extremity of
. which, there isan orifice of about a quarter of an inch
in- dxameter, which opens into the maxillary finus; and
another at the anterior or fuperior extremlty, which
opcns into the frontal finus.

- Immediately behind this foffula there are two open- -
ings, one intothe finus frontales, the other into the
ethmoidal cellulz of the os frontis. Ifhow likewife in
the pofterior part of the os ethmoides, at leaft two
openings, by which the cells of that bone communicate
with each other. All this is very different. from what
we fee in the fkeleton, or even when thefe parts are
deprived of their membranes, &c. Neither is the ftruc-
ture always the fame in frefh fubje&ts ; for in fome I
have obferved, a little before and above the opening of
the maxillary ﬁnus, two {mall grooves, which united
in their paflage to the frontal finufes, the uppermoft
groove being a little contorted.

‘In the next place, I remove the concha inferior, or
maxxllarxs, in the fame manner, and with the fame pre-
cautions ; and then I obferve, at the diftance of about
a quarter of an inch from the anterior cxtrcm;ty of this
concha, or fpongy bone, a fmall opening, the diame-
ter of which is not above the twelfih part of an inch,
and it is turned obliquely backward. - It feems to be the
extremity of a duct of the fame diameter ; but when it is
flit with fharp-pointed fm(fars, we difcover a flat oval ca- -

uty, the diameter of which is a quarter of an inch in.
length,



Chap. L - THE NOSE., 147

Jength, and lies in the fame direfion with the feptum
narium. ,

This oval cavity is the lower extremity of the faccu-
lus lacrymalis, which confequently is only contratted
between this inferior cavity and the orbitary portion.
Within this narrow or contrated portion we fee like-'
wife the opening of a blind duét, which runs obliquely
backward and upward for about a quarter of an inch;
butI do not know precifely where it terminates, or for
what it is defigned. _

Arteries and veins. The arteries of all thefe parts:
come chiefly from the external carotid. Thofe of the
external parts of the nofe are chiefly branches and ra-
mi of the arteria maxillaris externa or angularls, and of
the temporalis ; and the arteries of the internal parts are
branches and ramlﬁcatlons of the maxillaris .interna.
The veins are, almoft in the fame manner, branches
and ramifications of the external jugular; and they com-
municate with the orbitary finus, and, by that means,
with the finufes of the dura matcr, and with the inter-
nal jugulars, -

Nerves.  The nrmcxpal nerves belonging to the nofe
are filaments of the nervi olfaftorii, which run down
through the holes of the tranfverfe lamina of the os eth-
moides, and are diftributed to the common membrane
of the internal nares, efpecially to the villous portions
thereof.  The inner ramus of the orbitary or-ophthal-
mic fends a filament through the internal anterior orbi-:
tary hole into the cranium, which comes out again-in
company with one of the filaments of the olfa&orv nerve
through the ethmoidal lamina.

This internal ramus advances afterwards toward the
os unguis ; and is diftributed partly to the facculus la-
crymalis, partly to the uppcr portion of the mufculus
levator ale nafi, and of the integuments of the nofe.
The fuborbitary nerve, which isa branch of the maxil-
laris fuperior, having paffed through the inferior orbi--
tary holc, {ends filaments to the lateral external patts

of
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of the nofe. Another ramus of the fuperior maxillary
nerve goes to the pofterior opening of the nares, be-
ing fpent on the conche and other interna] parts of the
nofe.
. Ufes. The nofe is the organ of fmelling, by means
of the villous portion of the internal membrane, to
which the olfaltory nerves are chiefly diftributed. Itis
likewife of ufe in refpiration; and the mucilaginous fluid
fpread over the whole pituitary membrane, prevents the.
air from drying that membrane, and fo rendering it in~
capable of being affe®ec. The nofe ferves likewife to
regulate: and modify the voice, and to this the finufes
likewife contribute. The facculus lacrymalis receives
the ferum from the eyes, and difcharges it upon the pa»
Jate, from whence the greateft past of it runs to the
pharynx. S

Sket. V. The Ear.

~ The ¢ar in general. Every one knows that the ears
are two in number, that they are fituated in the lateral
parts of the head, and that they are the organs of hear-
ing. Anatomifts commonly divide or diftinguith the
‘ear into external and ioternal. By the external ear
they mean all that lies without the external orifice of the
meatus auditorius in the os temporis ; and by the in-
ternal ear, all that lies within the cavities of that bone,

and alfo the parts that bear any relation thereto.
The ‘greateft part of the external ear confilts of a
large cartilage very artificially framed, which is the ba-
fis of all the other parts of which this portion of the ear
is made up. Theinternal ear confifts chiefly of feveral
. bony pieces, partly formed in the fubftance of the offa
temporum, and elpecially in that portion of it called
apophyfis petrofa ; and partly feparated from, but con-
tained in a particular cavity of, that bone. All :)hefc
ony
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bony pieces have been explained in thie defcription - of
the fkeleton, to which T muft therefore refer, defiring
thofe who have a mind to underftand what I am now to
fay about the otber parts of this organ, carefully to re-
vife the explication there given.

The external ear. 'The external ear, taken all toge-
ther, refembles in fome degree the fhell of a mulcle,
with its broad end turned upward, the {mall end down-
ward, the convex fide next the head, and the concave
fide outward. Two portions are diftinguifhed in the
external car taken all together ; one large and folid,
called pinna, which is the fuperior, and by much the
greateft part ; the other fmall and foft, called the /obe,
which makes the lower part.” We may likewife confi-
der two fides in the outward ear; one turned obliquely
forward, and irregularly concave ; the other turned ob-
liquely backward, and unequally convex ; for all ears
which have not been difordered by binding the head
too tight in childhood, are naturally bent forward.
_-The forefide is divided into eminences-and cavities.
The eminences are four in number, called belix, anti-
belix, tragus, and antitragus. The helix is the large
folded border or circumference of the great portion of
the ear. The antihelix is the large oblong eminence or
. rifing furrounded by the helix. The tragus is the
fmall anterior protuberance below the anterior ex-
tremity of the helix, which in an advanced age is
¢overed with hairs. The antitragus is the pofterior
tubercie, below the inferior extremity of the antihelix, -

The cavities on the forefide are four in number : the
hollow of the helix ; the depreffion at the fuperior ex-
tremity of the antihelix, called foffa navicularis; the con-
cha, or great double cavity that lies under the rifing
termed antibelix, the upper bottom of which is diftin-
guifhed from the lower by a continuation of the helix
in form of a tranfverfe crifta; and laftly, the meatus of
the external ear, fituated at the lower part of the bot-
tom of the concha. '

: -The
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The backfide of the external ear fhows only one con-
" fiderable eminence, which is a portion of the convex
fide of the concha, the other portion being hid by
the adhefion of the ear to the os temporis. This ad-
hefion hinders us likewife from feeing the hollow an-
fwering to the crifta, by which the cavity of the concha
is divided. ‘

I have already faid, that the external ear confifts

chiefly of a cartilage, which is the bafis of all the
other parts. Thefe other parts are ligaments, mufcles;
integuments, febaceous and ceruminous glands, vef-
fels, and nerves : but I do not reckon among them a
large gland, called by the Greeks parotis, altho’ it lies
very near the ear; the defcription of this muft be re-
ferred to that of the falivary glands, of whichitis a
very confiderable one. :
- The cartilage of the outward ear is nearly of the fame
extent and figure with the large folid portion thereof
already mentioned ; but it is not of the fame thick-
nefs, being covered by integuments on both fides. In
the lobe or foft lower portion of the ear, this cartilage
is wanting. On the back-fide, it fhows all the emi-
nences and cavities on the forefide in an oppofite fitua-
tion with refpeét to each other, except the fold of the
great circumference ; and it confifts only of one piece
from that circumference all the way to the meatus ex-
ternus, except at the two extremities of the folded part
of the helix, where there are two fmall feparate por«
tions connected to the great cartilage only by the inte-
guments.

" ‘The cartilaginous portion of the external meatus aua
ditorius does not make a complete circle; but rather a
fhort tube, in one fide of which there is a break, and
which terminates in an oblique border fixed to the edge
of the bony canal by feveral fmall inequalities, as by a
kind of ingrailing ;- and from this obliquity it is, that
the cartilaginous border terminates downward in a kind
of apex or point. The lateral break in this cartilage is
SRR ' : be-
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between the upper and back part of its circumference ;
and on each fide thereof the cartilaginous edges are
rounded. There are likewife two or three other fmalt
incifures in this circumference, which, in regard to the
meatus, reprefent- obliquely tranfverfe fiffures. The an-
terior fiffure is in a manner quadrangular; neither are
the intermediate parts always oppofite to each other,
for the uppermott is a little further from the os tempo-
tis than the pofterior.

The external ear is fixed to the cranium, not only by’
the cartilaginous portion of the meatus already men-
tioned, but alfo by ligaments which are two in num-
ber, one anterior, the other pofterior. The anterior
ligament is fixed by one extremity to the root of the
apophyfis zygomatica of the os temporis, at the anterior .
and a little toward the fuperior part of the meatus of-
feus, clofe to the corner of the glenoide cavity ; and by
the other extremity, to the anterior and fuperior part of
the cartilaginous meatus. -

The pofterior ligament is fixed by one end to the
root of the maftoide apophyfis, and by the other to the:
pofterior part of the convexity of the concha; fo that’
it is oppofite to the anterior ligament. There is like-'
wife a kind of fupcr:or ligament, which feems to be-
ofly a continuation of the aponeurofis of the fron-
tal and occipital mufcles. s

Of the mulcles of the external ear, fome go betwcen'
the cartilages and the os temporis, others are confined'
to the cartilages alone. Both kinds vary in' different
fubjeéts, and are fometimes fo very thin as to look
more like ligaments than mufcles. The mulcles of the
firft kind are generelly three in humber, one fuperior,
one pofterior, and one anterior; and they are all very-
thgp. The fuperior mulcle is fixed in the convexity of
the fofla navicularis, and of the fuperior portion of the
concha; from whence it runs up to the fquamous,
portion of the os temporis, expanding in a radiated
manm‘ar, though not in the fame degrees in all fubjects,’

and
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. and is inferted principally in the ¢ aponeurofis of thé
occipital and frontal mufcles ; and has the name of g#<
tollens aurem.” , L

The anterior mufcle is fmall, more or lefs inverted,; -
and like an appendix to the fuperior. It is fixed by
one extremity above the root of the zygomatic apophy-
fis ; and by the other, in the anterior part of the con-
vexity of the concha j and is called anterior auris.

The pofterior mufcle is almoft tranfverfe, and of a
confiderable breadth, being fixed by one end to the po-
fterior part of the convexity of the concha, and by the
other in the root of ' the maftoide apophyfis. It covers
the pofterior ligament ; ¢ and is divided ifito two or -
three very diftinét portions, which get the name of pos

eriores auris.”’ ,

The fmall mufcles which are confined to the cartila+
ges, are only fmall {trata of fibres found on both fides
of the cartilages. In many fubjels they are of fo pale
a colour as not to look at all like mufcular fibres. Of
this number are thofe which Valfalva difcovered in the
different cavities on the backfide of the cartilage ; and
thofe found by Santorini on the tragus, and along the
convex part of the anterior portion of the helix. They
are defcribed in the treatife on the mufcles. _

The fkin of the external ear is in general a continu-
ation of that which covers the neighbouring parts of
the temporal region: The Tkin on the forefide of the
car is accompanied by a very fiall quantity of cellulaf
fubftance ; andtherefore we find all the eminences and
cavities of that fide diftin@ly marked upon it, as far ag
thebottom of the external meatus auditorius. In what I
have faid of the fkin, the epidermis is likewife compre=
hended. .

The backfide is covered by the fkin continued fromi
the forefide; but as the folds are there very clofe, it
only paffes over them, except that poition of the concha .
which furrounds the entry of the meatus auditorius, and
which is joined to the os temporis by means of thcl c'flav

. - ulag
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lular fubftance. The hollow of that common fold which

lies between the antihelix and concha does not appear on

the backfide ; for as it is filled with cellular fubftance,

the fkin paffes over it.

The lobe of the ear, or that foft portion which lies
under the tragus, antitragus, and meatus auditorius, is’
made up of nothing but fkin and cellular f{ubftance.
The meatus auditorius is partly bony and partly cartila-
ginous. The bony portion is the longeft, and forms:
the bottom of the canal, as may be feen in the defcripa
tion of the fkeleton. Thc cartilaginous portion is the -
fhorteft; and, in adults, forms the external opening or
orifice of the canal as has been already faid.

‘Thefe two portions joined endwife to each other,
form a canal of a confiderable length, of different wide-
nefs in its different parts, and a little contorted. It is
lined: on the infide by the fkin and cellular membrane,
through its whole length ; and thus thefe integuments
make up for the breaks in the cartilaginous portions,
and form a kind of cutaneous tube in the other pors
tion. The-cellular membrane is confounded with the
perichondrium and periofteum of the meatus.

The fkin which covers both fides of the camlagc ‘
contains a great number of fmall glands, which contis
nually difcharge an oily, whitifh humour, collected chief-
ly. near the adhefions of the ear to the head, and under :
the fold of the helix ; and thefe glands are of the febaa -
ceous kind. The {km, which lines the meatus audito-
rius, contains another kind of glands, of a yellowith co.
lour, and which may be plainly {een on the convex fidg
of the cutaneous tuge already mentioned.

Thefe glands are difpofed in fuch a manner as to
Yeave reticular fpaces'between them, and they penetrate
a little way into the fubftance of the fkin. They are
called glandule ceruminofe, becaule they difcharge that -
matter which is named cerumen or the wax of the ear.

. The inner furface of the cutaneous tube is full of fine
haxrs, between which lie the orifices of the eeruminous

Voull, L - glands,

1
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glands. The firft place in which we meet with thefe
glands is on that part of the convex fide of the cuta- -
neous tube, which fupplies the breaks of the cartilagi-
nous meatus.

The arteries of the external-éar come anteriorly from:
the arteria temporalis, and polteriorly from the occipi--
talis, all of which are branches of the external carotid.
It is proper to obferve here, that the occipital ar
tery communicates with the vertebralis, and there-
by with the internal carotid. ‘The veins are rami of
the jugularis externa; and the occipital vein, one of:
thefe rami, communicates, not only with the vena verte-
bralis, but with the neighbouring lateral finus of the
dura mater. '

The portio-dura of the auditory nerve having pafled

"out of the cranium through the foramen ftylo-mafto-
deum, in. the manner that fhall be afterwards defcri-
Bed, gives off a- ramus, which runs up behind the ear,..
to the backfide of which it fends feveral filaments; and
the trunk of this ramus fends likewile filaments to the
meatus and- forefide-of the ear. The fecond vertebrak
pair fends alfo a-ramus to the ear, the ramifications of-
which communicate with.thofe of the other ramus from:
the portio dura. .

«¢ After having defcribed the external parts of the ear,,
we next proceed to examine its internal bony parts ;
and here we fhall confider them at fome length, as:
they are purpofely omitted in the ofteological part of
this work,.

< The bony part of the organ of hearing may be divi--
ded into four general parts : 1. The meatus auditorius:
externus; 2. The tympanum; 3. The labyrinth s
4 The meatus auditorius internus. It may likewife -
be divided into immoveable or containing parts, which:
take in all the four already mentioned ; and moveable
or contained parts, which are four little boneslodged in.
the tympanum, calledincus, malleus, flapes, and os or-
biculare or lenticulare, -

’ . «“The
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.« The meatus externus at its outet end has its edges
rough and prominent ; but its back part is confiderably
depreffed. The paflage itfelf is fomewhat more than half
an inch in length, running obliquely from behind fore-
ward in a curved dire&tion. Its cavity is almoft oval,
but wider at each end than in the middle. It termi-
nates inwardly by an even circulir edge, lying in a’
plane very much inclined, the upper part of it being
turned outward, and the inner partinward ; fo that the
canal is longer on the lower than upper fide. The
eircular edge is grooved quite round for the attach-
ment of the membrana tympani. .

-¢¢ In children, this bony canal is wanting, as well as
the maftoid procefs ; and the inner circular edge is a di-
ftin& ring, whici, in an advanced age, unites entirely,
and becomes one piece with the reft. It is termed the
bony. circle in infants ; and indeed it is very eafily fe-

. parated from all the other parts. '
¢ It would feem, therefore, that the whole bony canal
in adults is only a prolongation of the bony circle in

. children; becaufe even in a more advanced age, the
whole canal may without much difficulty be taken out.
The circular grocve lies between the maftoid procefs
and the articular fiffure mentioned in the defcription of
the other parts of the temporal bone.

«Tympanum. The tympanum, or drum of the ear, is

a cavity fomewhat fpherical, the bottem.of which. is

_turned inward, and the mouth joined to the circular .
groove already mentioned.,

~ ¢ The remarkable eminences arethree in number : A

large tuberofity, lying in the very bottom of the bar-

rel, a little toward the back part; and a fmall irregular

gyr'amid, fituated'above the tuberofity, and a little more

sackward, the apex of which is perforated by a fmall

hole : on one fide of the bafis two fmall bony filaments

are often found in a parallel fituation; and indeed I

believe they are feldom wanting, though their tender

firu@ure expofes them to be often broken. In the third
La - eminence
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eminence is a cavity fituated at the upper and a little

toward the anterior part of the bottom of the tympa-

rum. This cavity is part of a half canal, which in a
natural ftate has one of tbc mufcles of the malleus
lodgcd init.

« The principal cavities | Jn the tympanum, are, The

opening of the maftoid cells ; ; the opening of the Eu- .
. ftachian tube’; the bony half canal; the feneftra ovalis

and rotunda; and to thefe may be added the finall hole
in the pyramid.

¢¢ The opening of the maftoid cells is at the pofterior

and upper part-of the edge of the tympanum. The cells
" themfelves which end there are hollowed out in the fub--

ftance of the maftoid procefs, being very irregular and
full of windings and turnings.

¢ The opening of the Euftachian tube is at the ante-
rior and upper part of the edge of the tympanum. It
runs from the tympanum toward the pofterior openings
of the noftrils and arch of the palate. The bony por-

tion thereof, of which alone I here fpeak, is hollowed .

out in the pars petrofa, and is afterward lengthened
out by the fpinal procels of the os fphenoides.
¢ The maftoid cells, and the Euftachian tube, from

their fituation, may be looked upon in fome meafure

as prolongations of the tympanum.

¢ ‘The bony half canal lies immediately above the
Euftachian tube, toward the upper fide of the pars pe-
trofa. In the recent fubjed, one of the mufcles o£ the

malleusis lodged in it.

. % The feneftra ovalis is a hole of communication be-
tween the tympanum and labyrinth. It lies imme-
diately above the tuberofity ; the upper fide of it be-
ing a little rounded, the lower a little flattened, and

has its longeft dlameter from before backwards. .To- .

ward the labyrinth, this opening has a little barder
round it, which renders it narrower at that place than

any where elfe. .
The feneftra rotunda is fomething lefs than the ova-
lis¢
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Tis, and fituated above it toward 'the lower and pofte- -
Tior part of a large tuberofity ; the opening of it, which
is the orifice of a.particular duét in the Iabyrmth ly-
ing obliquely backward and outward.
- ¢ The hole in the apex of the pyramid is the orifice
of a cavity, which ‘may be named the f nus of this py-
ramid, -
 Officula auditus. The tympanum contains feve-'
ral little bones, called the bones of the ear. They
are generally four in number, demonftrated from
fomething to which they are faid to bear a refemblance,
wiz. incus, malleus, ftapes, and os orbiculare or len-
ticulare. ,
¢ Intus. The incus, or anvﬂ, refembles, in fome
meafure, one of the anterior dentes molares, with its
roots at a great diftancé from each other. It may be
divided into a body, and two branches or legs ; one of
the legs is long, the other fhort. The body is turned
foreward, the fhort leg backward, and the long leg
downward.
¢« The body of the incus is broader than it is thick.
1t has two eminences, and two cavities between them,,
much in the fame manner as we fee ig the crown of the
firft dentes molares.
¢ The thort leg is thick at its ongm 3 and from
thence decreafing gradually, it ends in a point. Itis
- fituated horizontally, its point being turned backward,
and joined tothe edge of the malftoid openmg of the
tympanum.
¢ The long leg viewed through the external auditory
paffage appears to be fituated vertically ; but if we look
upon it either on the fore or back fide, we fee it is in-
clined, the extremity of it Dbeing turned much more
inward than the root or origin. The point of the ex- .
tremity is a little flatted, bent inward like a hook, and
fometimes a little hollowed like a kind of ear-pkker.
By this we may diftinguifh the incus of one ear from
that of the other, when out of their places: for turn-
L3 ing
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ing the fhort leg backward, and-the long leg down.
ward, if the curvature of this long leg be toward the
left hand, the bone belongs to the right ear; if ta-
ward the right, it belongs to the left ear. '
« Malleus. The malleus, or hammer, is a long
“bone with a large head, a {mall neck, an handle, and
two procefles; one in the neck, the other in the
handle. : :
. ¢ The top of the head is confiderably rounded ; and
from thence it contradts all the way to the neck. Both
‘head and neck are in an inclined fituation; and the
eminences and cavities of it anfwer to thofe in the
body of the incus. The handle is looked upon by
fome as one .of the procefles of the malleus; and in
that cafe it is the gteateft of the three. It forms an
angle with the neck and head : near which it is fome-
thing broad and flat, and decreafes gradually toward its
© extremity, o
< The procefs of the handle, termed by others the
fmall ot fhort procefs of the malleus, terminates in the
- angle already mentioned, being extended toward the
neck, and lying in a ftraight line with that fide or bor-
der of the handle which is nexrit. The procefs of the
neck, called alfo proceffus gracilis, is, in a natural ftate,
very long ; but fo flender, that it is very eafily broken,
cfpeeially when dry; which is the reafon why the true
length of it was for a long time unknown. It arifes .
from the neck, and fometimes appears much longer
than it really is, by the addition of a {mall dried tendon
fticking to it. v '
¢« When the malleusis in its true fituation, the head
and neck are turned upward and jnward ; the handle
downward, parallel to the long leg of the incus, but
more forward ; the procefs of the handle upward and
outward, near the fuperior portion of the edge of the
tympanum, near the centre of which is the extremity
of the handle ; and the proceflus gracilis forward,
reaching all the way tp the articular fiffure in the as
' ' temporis,
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d¢emporis. It is eafly, after what has been faid, to dif-
tinguifh the malleus of the right fide from that of the -
‘El.cft- ’ . '

¢« Stapes. The ftapesis a fmall bone, very well deno-
minated from the refemblance it bears to a ftirrup.
1t is divided into the head, legs, and bafis. The head
is placed upon a thort flatted neck ; the top of which is
alfo fometimes flat, fometimes a little hollow.

¢ The two legs, taken together,form an arch like that

of a ftirrup ; in the concave fide of which is a groove
" which runs through their whole length. One leg is
donger, more bent, and a little broader, than the other.
The bafis refembles that of a ftirrup both in its oval
fhape and union with the legs, but it is not perforated. -
Round its circumference, next.the legs, is alittle bor-
deér, which makes that fide of the bafis appear a little
hollow. The other fide is pretty fmooth; and one
half of the circumference is more curved than the
other. -
«« The fubjet being in an ere pofture, the ftapes is
to be confidered as lying on its fide, with the head turn-
<d outward, near the extremity of the leg of the incus;
the bafis being fixed in the feneftra ovalis; the longeft
leg backward, and both legs in the fame plane. By
this fituation, it is eafy to know the ftapes belonging te
each ear. S ,

" ¢¢ Qsorbiculare. The os orbiculare, or lenticular bone,
is the fmaleft bone in the body. It lies between the -
head of the ftapes and extremity of the long leg of the
incus, being articulated with cach of thefe. -

¢ In dry bones it is found very clofely conneéted,
fometimes to the ftapes, fometimes to the incus; and
- might, in that ftate, be- eafily miftaken for an epiphy-
fis of cither of thefe bones.

“ Labyrmth. The labyrinth is.divided into three parts;
thie anterior, .middle, and pofterior. The middle por-.
tion is termed veffibulum, the anterior cachlea, and the
o T Ly . pofterior

- !
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pofterior labyrinth in particular ; - which compr:hends
the three femicircular canals.

¢ The cochlea lies forward and mward toward the
extremity of the pars petrofa; the femicircular canals
backward and outward toward the bafis of the procefs ;
and the veftibulum between the other two.

« Veftibulum. The veftibulum is an ‘irregular round
cavity, lefs than the tympanum, and fituated more in-
ward, and a little more forward. Thefe two cavities
are in a'manner {et back to back, with a common par-
tition between them, perforated in the middle by the
feneftra ovalis, by which the cavities communicate
with each other. The cavity of the velftibulum is like-
-wife perforated by feveral other holes; on the back fide
by the five orifices of the femicircular canals; on the
lower part of the forefide by a hole, which is one of the
paffages of the cochlea; and on the forefide, toward
the meatus auditorius, oppofite to the feueftra ova-
lis, by a number of very fmall holes, for the paflage
of the nerves; on the uppcr fide there are only {mall

ores.

« Semicircular canals. The femicircular canals are
only three in number ; one vertical, one oblique, and

. -one horifontal. The vertical canal is fituated tranf-

verfely with refpeét to the pars:petrofa, the convex fide
of it being turned upward. The oblique canal lies
farther back thdn the former, and runs parallel to the
length of the procefs, the convex fide being turned
‘backward, with one extremity upward, the other
downward : the fuperior extremity of this canal meets
and lofes itfelf in the internal extremity of the former.

¢ The curvature and extremities of the horifontal ca-
nal are almoft on a level; the curvature lying obliquely
backward; and the extremities forward, and under thofe
of the vertical canal, but a little nearer each other,
the inner being almoft in the middle fpace between thc
extremities of the oblique canal,

£ Tbc horifontal canal is gencra]ly the leaft of the
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three ; the oblique is often, and the vertical fometimes,
the greateft ; and fometimes thefe two are equal.  All
the three canals are larger than a femicircle, forming
" nearly three-fourths of one; they are broader at the
orifices than in the middle. Thefe orifices open into
the back-fide of the veftibulum, and are but five in
number, becaufe two of them open into each other ;
fo'that in the pofterior part of the veftibulum, two ap-
pear toward the infide, and three toward the outfide.
¢ In children, the fubftance of thefe canals is compa&,
- while that which furrounds them is fpongy. Hence
- they may be eafily feparated from the reft of the pars
petrofa. In adults, all the parts of the bone are fo fo-
Iid, that thefe canals appear only like paffages formed
in a picce of ivory. From this defcription, it is eafy"
to diftinguith the right labyrinth from the left. :
¢ Cochlea- The cochlea is a fort of fpiral body with
two duéls, formed in the anterior part of the pars pe-
trofa, fomewhat refembling the fhell of a fnail. The
parts to be diftinguifhed in it, inits true fituation, are,
The bafis; the apex ; the {piral lamina, or half feptum,
by which its cavity is divided into two half canals; the
- modiolus, round which the cochlea turns ; and, laftly,
the orifices and union of the two duéts. The bafis is
turned dircétly inward toward the internal foramen
auditorium, the apex outward; and the axis of the
modiolus is nearly horifontal ; but in all of them al-
lowance muft be made for the obliquity of the pars
petrofa in which they lie.

« The bafis of the cochlea is gently hollowed ; and,
toward the middle, perforated by feveral fmall' holes.
The modiolus is a kind of fhort cone with a very large
bafis, which is the middle of the bafis of the cochlea :
through its whole length runs a double fpiral groove,
which, through” a microfcope, fhows a great number
of pores. The cochlea makes about two turns and 2

* half from the bafis to the apex ; and the two half ca-
-pals being firnily upited together through- their whole
. : courfe,
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. courfe, form a half feptum, called Jamina fpiralis;
which muft not be confounded with the complete fep-
tum in the recent fubjedt, as is often done. One edge

~of the lamina fpiralis is ftrongly joined to the modiolus,
being thicker there than in any other place; whereas
the other edge is terminated. all round by a very thin

- .horder, lying in the middle cavity of the cochlea. In
the natural ftate, the other half of the feptum is mem-.
branous, and completes the partition between the two
canals, The two half camals turn jointly about the
modiolus ; one being fituated toward the bafis of the
cochlea, the other toward the apex; for which reafon
1 have always called one of them internal, thc other ex-
ternal.

#. <« The fpiral or volute of the cochlea begms at the
Jower part of the veftibule ; runs from thence forward
to the top, then backward down to the bottom, after-
.ward upward and foreward ; and fo on from the bafis,
which is turned inward to-the apex, which is turned
outward. From this defcription, it is eafy to know to
‘what ear any cochlea belongs when we fec it prepared:
it likewife teaches -us, that, in the right cochlea, the
direction of the turnings is the fame as in garden-fnails,
.and almoft all the other commion thells ; but in the
,lcft cochlea, the turnings are in a contrary direiion,
as in one kind of fhell, which is rarely met with. The
two half canals communicate fully at the apex of the
cochlea. Their feparate openings are toward the ba-
fis ; one of thém being immediately into the lower part
of the forefide of the veftibulum, the other into the

_feneftra rotunda. Thefe two openings are feparated
"by a particular turning, whith fhall be defcribed after-
wards. o ‘

< The meatus auditorius internus, is on the back-
fide of the pars petrofa, in fome meafure behind the
veftibule and bafis of the cochlea. 1t is a kind of blind
hole, divided into two foflule; ome large, the other
ﬁmﬂ. Tb&hrge one lies loweft, and ferves for the
portio
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portio mollis of the auditory nerve or feventh pair.
. 'The {mall one is uppermoft, and is_the opening of a
finall du&, through which the pomo dura of the fame
nerve paﬂ"es The inferior foffula is full of little holes,
which, in the natural ftate, are filled with nervous fila~
ments of the portio mollis, which go to the veftibule, to
the femicircular canals, and to thofe of the cochlea. It
is this foflula winch forms the fhallow cavity at the.
bafis of the fpindle of the cochlea. The paffage for the
portio dura of ‘the auditory nerve runs behind the tym-
_panum, and its extesnal orifice is termed Joramen fiylo-
mafloideum. It begins by the fmall foffula, and pierces
from within outward the upper part of the pars petrofa,
.making there an angle or curvature ; from thence itis
inclined backward behind the fmall pyramid of the °
.tympanum, and runs down to the foramen ftylo ma-
Atoideum ; through which it goes out, and is diftribu.
ted in the manner to be defcribed hereafter. It coms
- municates likewife by a hole with the finus of the py-
ramid, and lower down by another hole with the tym-
panum. At the upper part of the pars petrofa it is co-
vered with a bony lamma, although fometimes it has
‘been found open above.”

The foft parts of the internal ear are chiefly the
membrana tympani, the. periofteum of the ¢ tym-
panum, and of the officula auditus,” labyrmth, and
.of all its cavities, the membrana maftoidaa inter- .
.na, the mufcles of the officula, the parts which com-
plete the formation of the Euftachian tube, the arteries,
veins, and nerves, I find, myfelf, however, under a
neceflity of beginning by the tuba Euftachiana, for
two reafons : firft, becaufe the bony parts of that tube
are but of very “fmall ufe for the knowledge of its
whole ftru&ture and compofition; and, fecondly, be-
caufe we are -obliged to mention it in defcribing the
mulcles.

The duﬁus auris palatmu:, ot Euftachxan tube, as

, was
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- was obferved in the defcription of the fkeleton, is a
canal or du¢t whicn goes from the tympanum to the po-
fterior openings of the nares, or nafal foffz, and to-
- ward the arch of the palate ; it is dug in the apophy-
fis petrofa along the carotid canal, and it is length-
ened out by the fpinal apophyfis of the os fphenoi-
dale.
~ In its natural ftate, this duct reaches from the cavity
of the barrel to the root or fuperior part of the internal
ala of the apophyfis pterygoides; and through this
. whole courfe it is made up of two portions, one en-
tirely bony, and the other partly bony, partly cartila-
- ginous, and partly membranous.
- The bony portion lies through its whole length im-
- medrately above the fiffure of the glenoide or articular
cavity of the os temporis, and terminates at the meet-
~ing of the fpinal apophyfis of the os fpherioides with
the pars petrofa of the os temporis. -

The other cr mixed portion reaches in the fame di-
reftion from this place to the internal ala of the apo- .
phyfis pterygoides, or to. the pofterior and outer edge

“of the nares. But to form a more exat idea of it, it
will be proper to confider it as divided into four parts,
two fuperior and two inferior.

- The two upper parts or quarters are bony; and of -
thefe the innermoft is formed by the fide of the apo-
phyfis petrofa, the outermoft by the fide of the apo-
~phyfis fpinalis of the os fphenoides.  Of the two infe-

-rior parts, the internal or that next the os fphenoides,
is cartilaginous; and the external, or that next the pars
‘petrofa, membranous.

The Euftachian tube thus formed, is’ very narrow
next the ear, but grows gradually wnder, elpecially
near the pofterior nares, where the inner cartilaginous
“fide terminates by a prominent edge, and the outer-
fide joins that of the neighbouring noftril.  The cavity

of thc tube is lmcd by a mcmbranc like that of the in-
. , ternal
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ternal nares, of which it appears to bea continuation ; -
and on the prominent edge, this membrane is confider-
ably increafed in thicknefs, reprefenting a kind of half
ad. ‘

P The fituation of the two tubes is oblique, their po-
fterior extremities at the ears being at a greater di- .
ftance than the anterior at the nares; and the convex
fides of the prominent edges are turned toward each
other. The openings of the tubes are oval at this.
place; as is likewife their whole cavity, efpecially that
of the mixed portion. , :

The membrana tympani is a thin, tranfparent, flattifh -
pellicle ; the edge of which is round, and ftrongly fixed -
in the orbicular groove which divides the bony meatus
. of the external ear from the tympanum or barrel. This
membrane is very much ftretched or’ very tenfe, and
yet not perfeétly flat : for on the fide next the meatus
externus it has a fmall hollownefs, which is: pointed on
the middle; and on the fide next the tympanum, it is”
gently convex, and alfo pointed in the middle.

This membrane is fituated obliquely, the upper part
of its circumference being turned outward, and the

lower part inward, fuitably to the dire&ion of the bony

groove already mentioned. It is made up of feveral
very fine lamina, clofely united together. The exter-
nal lamina is in fome meafure a produétion of the fkin-
and cuticula of the external meatus; for they may be
pulled at the fame time like the finger of a glove. The
internal lamina is a continuation of the periofteum of
the tympanum; and when the membrane has been
firft macerated in water, each of thefe laminz may be -
fubdivided into feveral others, which I have fometimes
made to amount in all to fix. In very young children,
this membrane is covered on the outfide by a thick
mucilaginous web. o -
The depreflion in the middle of the membrana tym-
pani, is caufed by the adhefion of the malleus; the
R handle
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handle of which is clofely joined fo the infide of the

‘membrane, from the upper part of the circumference

all- the way to the centre, to which the end of the hindle
is fixed. This handle feems to lie in a very fine mem-
branous duplicature 3 by means of which it is -tied to
the membrana tympani, and which ferves it for a perio-
fteum. : o

~ The periofteum of the tympanum, or barrel of the
ear, produces that of the fmall bones; and it may be
made yifible by means of anatomical inje&ions; which
difcover capillary veflels very diftinétly ramified on the -
furface of the officula. It is likewife continued over
the two feneftrz, and enters the Euftachian tube, where
it is loft in the inner membrane of that dudt.

The cellulee maftoidei are very irregular cavities int
the fubftance of the maftoide apophyfis, which com-"
municate with each other, and have a common open-.
ing towards the infide, and a little above the pofterior -
edge of the orbicular groove. Thefe cells are lined by
a fine membrane; which is partly a continuation of the.
periofteum of the tympanum, and partly feems to be of |
a glandular ftruéture like a kind of membrana pituita-
ria. The maftoide opening is oppofite to the fmalf.
opening of the Euftachian tube, but a little higher.

" The ligaments of the officula come next in order:

" The incus is tied by a ftrong fhort ligament fixed in

the point of the fhort leg to the edge of the maftoide

' opening. Between the incus and malleus we find a

fmall thin cartilage. The malleus is conneéted thro®
the whote length of its handle to the infide of the mem-
brana tympani, in the manner already faid. I need
only add here, that by help of a microfcope we difco-

~ ver round the point of the handle, in the fubftance of

the membrane, a fmall orbicular plane of a whitith co-"
lour, alittle inclined to red.

The malleus has two diftin& little mufcles, one an-
terior, and one internal; and thé ftapes has one.
mufcle. S ,

The
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The anterior mufcle of the malleus, called, from
its ufe, lavator tympani, is flethy, long, and thin., It
runs along the outfide of the Euftachian tube ; to which .
it adheres very clofely through its whole length. Its
anterior extremity is fixed in that fide of the tube jufk
before the fphenoidal fpine-; and the pofterior extre-
_mity ends in a long thin tendon, which runs in the ar-
ticular or glenoide fiffure of the os temporis, throuﬁh :
a fmall oblique notch; in which fiffure it enters the
tympanum, and is inferted in the long thin apophyfis
of the malleus. It is partly accompanied by a nerve,
- which forms what is called the chorde tympani, as we
fhall fee hereafter. _

The internal mufcle of the malleus, called #anfor tym-
2ani, is very flethy and diftinct. It lies along the infide
of the Euftachian tube, partly on the cartifaginous, and
partly on the bony portion, being fixed by one extre- -
mity in the apophyfis petrofa. Afterwards it rums along .
the cavity of the bony half canal of the tympanum j
within which cavity it is invefted by a portien of 2
membranous or ligamentary vagina, which being fixed to
the edges of the half camal, forms an entire tube there~
with, and this vagina muft be cut open before we cam:
fec the mufcle. : ’

- At the pofterior extremity of this Bony half canal,
this muicle ends in a tendon, which is bent round the
tranfverfe bony or ligamentary ridge in the laft-ramed
cavity, as over a pulley ; and is inferted in the neck of
the malleus above the fmall apophyfis, advancing like«
wife as far as-the handle. ‘A third mufcle has by fome

been defcribed under the name of external or fuperior |

mufcle of the malleus ; but this is mueh Iefs diftinét thart
thofe already mentioned.

The mufcle of the ftapes is fhort and thick, and lies
eoncealed within the fmall bony pyramid at the bot-
tom of the tympanum. The cavity which it fills,
touches very nearly the bony canal of the portio dura’
of the auditory nerve ; and it terminates in a fmall tsn- :
: on
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don which goes out of the cavity thro’ the fmall hole in
the apex of the pyramid: As it goes thro’ the hole it
turns forward, and is inferted in the neck of the ftapes
on the fide of the longeft and moft crooked leg of that’
bone. : '
The three parts of the labyrinth, that is, the vefti-
bulum, femicircular canals, and cochlea, are lined by
a fine periofteum, which is continued over all the fides

of their cavities, and fhuts the two feneftra of the tym- .
~ panum. . :

In all the fubjects which I ever examined, I have
found the femicircular canals fimply lined by a perio-
fteum adhering to their inner furfaces without any par-
ticular membranous bands. The two half-canals of the
cochlea are lined in this manner; the periofteum of
the two fides of the bony fpiral lamina advances beyond
the edge of that lamina, and forms a membranous du-
plicature, which extending to the oppofite fide com-
pletes the {piral feptum. -

The feptum feparates the two half-canals from the
bafis to the apex ; but there it leaves a fmall opening,
by which the fmall extremities of the half-canals com-
municate with each other. The large extremity of the -
external half-canal ends by an oblique. turn in the fe-
neftra rotunda, which is fhut by a continuation of the

riofteum of that canal. The large extremity of the -
other half-canal opens into the veltibulum ; and thefe
two extremities are entircly feparated by a continuation
of the periofteum. .

<« The whole internal cavity of the labyrinth is fill-

ed with a watery fluid fecreted from the veflels which
are difperfed upon the periofteum. 7This fluid tranf-
mits to the nerves the vibrations it receives from the
membrane fituated between the tympanum and laby-
rinth. « , :
¢¢ The fuperfluous part of this fluid is fuppofed to pafs
off through two fmall canals called the aguedudts of Co-
tunnius, from the difcoverer, an ingenious phyfician at
' : Naples.
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Naples. One of thefe du@s is fent off from: the’ coch-
lea, the other from the veftibule; and after running
through the pars petrofa, they are faid to open into the
cavity of the cranium, where the fluid that paffes thro”
. them is abforbed : but future experience muft deter-
mine this more fully.” .

All the periofteum of the internal ear, cfpecially

that of the officula and tympanum, is in children no
more than a mucﬂage ; andin them likewife the mem-
brana tympani is thick, opaque, and covered with a
whitifh, {limy matter.
, Through the whole extent'of the periofteum of the -
internal ear, efpecially on that of the officula, femicircu-
lar canals, and half-canals of the cochlea, we difcover
a vaft number of blood-veflcls, not only by anatomical
inje&ions, but in inflammations, and even without the
help of a microfcope ; for I have often fhown them to
the naked eye in the fcmlcxrcular canals and half-canals
of the cochlea. The arteries-come partly from the in- -
~ ternal carotid, and partly from the arteria bafilaris, -
" which is a continuation of the vertebralis, the fmall ca-
pillary ramifications of which may be obferved to ac-
¢ompany the auditory nerve through the internal fora-
men auditorium.

The portio mollis of the auditory nerve ends, by its
trunk, at the great foffula of the internal auditory hole,
from whence the filaments pafs through feveral fmall
holes in the bafis of the cochlea, ¢ to be diftributed
‘thro’ the‘cochlea, the veftibule, and the femicircular ca-.
nals.”

-~ The portio dura, which I name nervus fympatheticus
~angnor, runs firft of all into the fmall foffula of the fora-
men auditorium internum, then pafles through the
-whole bony du& called aqueductus Fallopii, and
comes out again through the ftylo-maftoide hole of the
os temporis. In this courfe it communicates with the
dura mater on the upper or anterior fide of the apophy-

Ver.Il. -~ . M s
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fis petrofa, at the place where the bony dut is inter-
rupted. X -
- Having reached behind the fmall pyramid in the
bottom of the tympanum, this nerve fends a fmall fila-
. ment to the mufcle of the ftapes ; and a little before it
goes out by the {tylo-maftoide hole, it gives off another
more confiderable filament, which enters the tympa-
num from behind forward, pafles between the long
leg of the incus and handle of the malleus, and after-
wards runs crofs the whole breadth of the tympanum
a little obliquely, and goes out at the fame place at
. 'which the tendon of the anterior mufcle of the malleus -
enters. ‘
~ This {mall nerve is generally called - chorda tympani,
- becaule in its. paffage thro’ the tympanum it has been
‘compared to the chord of a drum. Having left the ca-
vity of the internal ear, it advances toward one fide of
the bafis of the tongue, where having joined the fmall
. mervus lingualis, it 1s confidered as a kind of recurrent;
but the remaining part of its courfe muft be referred to
the defcription of the tongue. . T
.~ The portio dura of the auditory nerve having: pafled
through-the foramen ftylo-maftoideeum, is diftributed:
in the manner to be afterwards mentioned in the de-
fcription of the nerves ; and we ought very carefully
to obferve its different communications with the
- branches and rami of the nerves of the fifth pair, with
the fympatheticus medius or- eighth pair, with the
fecond pair of cervical nerves, and with the nervi fub-
occipitales or tenth pair of the medulla oblongata, &c.
- The ear is the organ of which we can moft diftinétly
unfold the ftru&ture, and demontftrate the greateft num-
ber of parts, that is, of fmall machines of which it'is
made up. We know likewife in gencral that it is the
organ of hearing : but when we endeavour to difcover
the ufes of each of thefe parts, that is, how each contri-
. butes to the great defign of the whole; after baving,
thoroughly examined them, we mult be obliged to own,
' ' ) ‘that
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that the gredteft part of whiat the moft able philofophers
have faid upon this fubje, is without any real founy
dation. I ,

- It i3 certain that the cavity of the external ear col-
le@s found or roife, and concentéts. it towards the bot-
to of the concha, all'the way to tlie external meatus
auditorius. This we learn from: experience, by enlar.
ging thig cavity with: the hand. + It may likewife- be af-
firmed with' certainty, that in proportion as the' mem-
brana tympani-is more or lefs ftretched, founds become
more or lefs fenfible. This experience teaches us ; for

when this.membrane is wetted by any liquor, oyr hears -

ing is imperfe&, but is reftored again- when the inem-

Brane i dry. By the mufcles of the officula, we can -

derionftrate that this membrane is capable of being

ftretched and relaxed, as occafion requires ; but the.

profecution of this curious fubje& muft be referred to
another occafion.

Sect. V. The MovuTH.

Introduction. THE word mouth may have two figni-
. fications : for, firft, it means the traniverfe flit between
the nofe and chin, formed by the lips ; and, fecondly, it
- exprefles the internal cavity, of which this tranfverfelit
is the external opening. For this reafon the mouth
may be diftinguithed into external and internal ; and the
parts of which it confifts may likewife come under the
fame two general heads. The bony parts are the offa
maxillaria, offa palati, maxilla inferior, and the teeth :

!

to thefe we may add the os hyoides, and the upper ver-

tebra of the neck.

. 'The external parts of themouth are, The two lips,one’

upper, the other under ; the borders or red parts of the

Iips; the corners or commiffures of the lips ; the foflula

of the upper lip, the bafis of the under lip; the chin,
. 2

the .
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the bafis of the chin; the fkin; the beard; and even the
checks, as being the lateral parts of the mouth in gene4
ral, and of the lips in particular. .

- The internal parts of the mouth are, The gums, pa-
late; feptum palati, uvula, amygdale, the tongue, the
membrane which lines the whole cavity of the mouthy,
the falival duéts and glands, and the bottom of the
mouth. We might likewife reckon among the internal
parts of the mouth, all the mufcles that have any rela-
tion to it, as_thofe of the lips, of the tongue, of the
uvula, of the feptum palati, &c. and to thefe might be
added the mufcles of the lower jaw, and of the os hy-

oides, which have been already defcribed. B
. The parts of the neck to be defcribed here, are only
the larynx, pharynx, and glandule thyroidez ; and
therefore, inftead of making a particular {e&ion for fo
. {mall a number of parts, 1 choofe to bring them in un-
der the defcription of the head ; efpecially finee the la-
rynx and pharynx have fo near arelation to the inter-
nal parts of the mouth, that I find myfelf under a necefs
fity of defcribing them before I proceed to the mouth
in particulat, ) ' o

§ t. The Larynx:

Tae larypx forms the protuberance in the upper and
anterior part of the neck; called commonly pomum A-
dami.. Anatomilts term it the bead of the trachea ar-
teria, as I fhall explain particularly in the defcription of
" the thorax. Thisis largcr and more prominent in men

than in women.

~ It i3 chicfly made up of five cartilages, the names of

which are thefe : Cartilago-thyroides, which is the an-
terior and largeft ; cricoides, the inferior, and bafis of
the reft; two arytenoides, the pofterior and fmalleft ;
and the epiglottis, which is above all the reft. Thefs
~cartilages are comnneéted together by ligaments, :l;-nd
. _. . | - they
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they have likewife mufcles, glands, membranes, &%, be-
longing to them.

Cartilago thyroidea. The cartilago thyroidza is large -
and broad, and folded in fuch a manner as to have. a.
longitudinal convexity on the forefide, and two lateral
portions which may. be termed-a/e. 'The upper part
of its anterior middle portion is formed into an angular
notch ; the upper edge of each ala‘makes an arch; and,
togcthcr with the middle notch, thefe two cdgcc re-
femble the upper part of an ace of hearts in playmg
cards.

The lower edge of each ala is more even, and the
pofterior edges of both are very finooth, being length-~
-ened out both above and below by apophyfes, which 1
namethe cornua of the thyroide cartilage. 'The fupe-
rior apophyfes are longer than the inferior, and the

extremities of all the four are rounded like fmall heads,
which in the inferior apophyfes have a fhining furface
-on the infide, refembling an articular eminence.

On the outfide of each ala near the edge, is a pro~
‘minent oblique line which runs from behind forward.
‘The upper extremity of this line is near the fuperior
apophyﬁs or cornu; and both that and the lower ex-
tremity end in a fimall tuberofity, the toweft being of-
ten the moft confiderable. T'hefe tuberofities ferve for
the infertion of muftles and ligaments. The infide of

- the alz and the convéx fide of the anterior portion are
very uniform ; and this- carnlage oflifies gradually in
old age.

Cartilago cricaides. 'The cricoide cartilage refembles
-a kind of thick, 1rregular ring, very broad on one fide
and narrow on the other ; ; or it may be compared to a
fmall portion of a thick tube, cut horizontally at one
end, and very obliquely at the other. I diftinguifh it
into a bafis and top, into au-anterior, pofterior, and
two lateral fides. ‘The-bafis is almoft horizontal when
-we ftand, and to this the afperaarteria is conneéted ; fo
that the cricoides may be looked upon as the upper ex-
sremity of the trachea, '

M 3 ) The
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The pofterior portion of the cricoidesis larger than
the reft, and its. pofterior or convex fide is divided by
4 longitudinal eminente, or prominent lipe, into two di-
ftin&t furfaces, for the infertion of mufcles. . The top
is gently floped above this prominent line ; and termi-
nates on each fide by a kind of obtufe angle, formed
between it and the oblique edge of each lateral portion
ofthis cartilage. At theupper part ofeach of thefe angles,
there is a very fmooth articular furface, gently convex.

The whole pofterior fide is diftinguifhed into two la-'
teral portions by two prominent lines, each of which
uns down'almoft in a ftraight direétion from ‘the arti-
cular furface at the top, a little below the middle of
this fide, where it terminates in another articular line
.a lirtle concave ; and near thefe four articular furfaces
there are fmall tubercles. The two fuperior furfaces
are for the articulation of the cartilagines arytenoidaez,
as we fhall fee prefently ; and the two inferior, for the
articulation of the inferior cornua or.appendices of the
cartilago thyroides. S

Cartilagines arytensidee. 'The cartilagines arytenioi-
dez are two fmall, equal, fimilar cartilages, which
joined together refemble the fpout of an ewer; and
they are fituated dn the top of the'cricoides. In each,
we may confider the bafis; cornua ; two fides, one po-
fterior -and concave, the other anterior and convex ; and
two edges, one internal, the other external, which is
very oblique. The bafes are broad and thick; and have -
each a concave articular furface, by which they.are join.
«ed to.the cricoides. ~ *~ -

The cornua are bent backward, and a little toward
_.cach other. In fome fubje&s they are very loofe, ap-
-pearing like true appendices, and eafily feparable from
the reft. Between their inner edges they form a kind of
fifflure, and their outer oblique edges terminate cach by
a thick prominent angle. :

Epiglottis.  The epiglottis is an elaftic cartilage, near.
Iy of the figure of a purflane leaf, parrow and thick

at
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at the lower part, thin and flightly rounded at the up-
per part, gently convex on the forefide, and concave on .
the backfide. It is fituated above the anterior or con-
vex pornon of the cartilago thyroides; and its lower ex-
tremity is tied by a fhort, pretty broad, and very ftrong -
ligameat, to the middle notch in the upper edge of that
cartilage. It is perforated by a great number of holes,
fomething like thofe in the leaves of the hypericum or
St Johns wort, which are lud by the membranes that
<over its two fides. :
Ligaments of the larynx. The cartilago thyroides is
conneted to the cricoides by feveral fhort {trong liga-
Juents, round the articulations of the-two inferior cornua
with the lateral articular furfaces of the cricoides. The
apices of the fuperior cornua are fixed to the pofterior
extremities of the great cornua of the os hyoides, by
‘flender round ligaments, about a quarter of an inchin
length.
in the middle of each of- thefc ligaments, we often
meet ‘with a {fmall cartilage of an oval figure, and much |
thicker than the ligaments. The thyroides is likewife
conneéled to the os hyoides by a fhort, broad, ftrong
ligament, one end of which is inferted in the fupenor
notch of the cartilage, and the other in the lower edge
of the bafis of the bone. It has alfo two ligaments at
the middle of the concave fide which belong to the ary-
tenoideeee.
‘The cricoides istied to the lower part of the thyroldes
by a ftrong ligament ; and' by the ligaments already
mentioned, to the inferior cornua of that cartilage. Its
“bafisis fixed to the firlt cartilaginous ring of the trachea
arteria, by a ligament exadly like thofe’ by which the
other rings are conne&ed together ; .and the membra=~
nous or pofterior portion of the trachea is likewife fixed
to the pofteriar part of the bafis of the cricoides.
' Glottis. The cartilagines arytenoidzz are conneéted to
thc cricoides by ligaments, which furround their articula-
tions wuh the top of that cartilage. “Anteriorly the bafu;

M4 o
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of each arytenoides is fixed to one end of a ligamentary
cord, which by its other end is inferted about the middle
of the concave fide of the anterior portion of the thy-
roides. At theirinfertions in the thyreides, thefe two li-
. gamentstouch eachother; butafmall fpaceisleft between
them, where they are fixed in the two arytenoides ; and
they feem likewife to have a fmall adhefion to the top of
the cricoides. This is what is called the glottss.

Underthefe twoligamentary cordsthere are two others
which run likewife from behind forward. The interftice
‘between the fuperior and inferior cords on each fide form
atranfverfe fiflure, which is the opening of a {mall mem-
branous bag, the bottom of which is turned outward,
that is, toward the alaof the thyroides. Thefe two facculi

-are the ventricles mentioned bythe ancients,andreftored
by M. Morgagni, who has given an excellent defcription
of them. They are chiefly formed by a continuation of
the internal membrane of the larynx, and the inner fur-
face of their bottom appears fometimes to be glandular.

On the anterior furface of the arytenoide cartilages, |
there is a fmall depreflion between the bafis and the con-
vex upper part. This depreflion is filled by a glandular

. body, which not only covers the anterior furface of each
arytenoides, but is likewife extended forward from the
bafis over the pofterior extremity of the neighbouring li-
gamentary cord. They are larger and more fenfible in
fome fubjelts than in others; and they are covered by
the membrane - which lines the nﬂghbourmg parts.
Thefe glands wese difcovered by M. Morgagni.

I have already defcribed the ligaments which conne&
the epiglottis to the notch of the thyroides, and to the
bafis of the os hyoides. Thefe two ligaments, and a
third which ties the bafis of the os hyoides to the notch
of the thyroides, form a triangular fpace filled with a
cellular orfatty fubftance, and with fuall glands.

"The epiglottis has likewife two lateral lizaments, by
which it is conneed to the arytenoides all the way to

their pomts or cornua. It has alfo a membranous li-

gament,
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gament, which, running along the middle of its ante-
rior or concave fide, ties it to the root or bafis of the
tongue. This ligament is only a duplicature of the
_ membrane which covers the epiglottis, continued to the
neighbouring parts.  Laftly, there are two lateral mems-
branous ligaments belonging to it, flxed near the glam
dulous bodies called amygdale.

The epiglottis is not only perforated by the regular
holes already mentioned, but has likewife a great num-

‘ber of {mall irregular fifures and breaks, which are

formany different lacunz fituated between its two mem=
" branes, and filled with {mall glands, the excretory ori-
fices of which are chiefly on the back-fide of this carti-
Jage.

Mu/cle.r of the larynx. The larynx gives infertion to a
-great number of mufcles, which may be divided into
‘common, proper, and collateral. The common muf-
cles, -according to the general acceptation of that term,
- are all thofe that move the whole body of the larynx,

one extremity of them being inferted in other parts; .

and thefe are reckoned to be four in number, two for
<ach fide, wiz. fterno-thyroidzi, thyro-hyoidei or
- hyo-thyroidzi.

The proper mufcles are thofe inferted wholly in the

larynx, and which move the cartilages feparately. Thefe- .

-have been divided in various manners, but may be aH
reduced to the following pairs : Crico-thyroidzi ; cri-
co-arytenoidzi laterales ; crico-arytenoidz: poﬁcrlorcs'
, thyro-arytenoidzi; arytenoxdazx ; thyro- cpnglottncx H ary-
" teno-epiglottici.

By the collateral mufcles, T underftand thofe whlch

are inferted by one portion in the larynx, without ap-

-pearing to contribute any thing to the motions of it.
‘Of this kind ‘are the thyro-pharyngei, cnco-pharyn-
gxi, &c.; of which hereafter. :

The larynx may likewife be moved by mufcles, which
-gre not immediately inferted in it, but altogether in

?thqr parts. Quch are the mylo- hyoxdw, genio-hyoi-

, di, .
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8=i, ftylo-hyoidxi, omo-hyoidi, fterno-hyoidei, and
efpecially the digalftrici of the lower jaw, by reafon of
their particular adhefion to the os hyoides. It is like-
wife probable that shofe mufcles of the pharynx which
arce inferted in the bafis cranii, may, in certain circum-
ftances, move the larynx in fome {mall degree.

Sterno-thyroidei. The fterno-thyroidei are two long,
flat, .parrow, thin mufcles, like ribands, broader above
than below, and fituated along that part of the neck
which lies between the thyroide cartilage and the fter-
aym. They are covered by the flerno-hyoidi ; and
they-cover the thyroide glands, paflingimmediately be-
.ﬁ)" € xthcm- ' ’

Each mufcle is fixed by its lower extremity, partly
an.the fuperior portion of he inper or backfide of the
. 4ternum, -partly in the ligament and neighbouring por-
tien of the clavicula, and partly in the_cartilaginous
portion of the firft rib. . Sometimes it runs a great way
‘down on the firft hone of the fternum, and croffes the
pmicle on the other fide. From thence it runs up on
the alperp arteria, clofe by its fellow, pafles before the
shyreide glands gver the cricoide cartilage, and is in-
ferted by its upper extremity in the lower part of the
lateral fide of the thyroide cartilage, and partly along
that whole fide. Ihave found this mufcle double, oné
diftin& partion of it being inferted in the bafis, and the
other laterally. . ‘

Thyre-hyoidei. The thyro-hyoidzi, or hyo-thyroidzi,
are two flat thin mufcles, lying clofe by each other, be-
tween and above the former. Each of them is inferted
by its upper extremity, partly in the bafis, and partly
in the neighbouring part of the great cornu of the os
hyoides; and, by its lower extremity, in the lower
part of the lateral fide of the thyroide cartilage, "imme-
diately above the fuperiar extremity of the {lerno-thy-
roideys ; and both this fuperior extremity of the laft-
named mulcle, and the lower extremity of the thyro-
hyoideeus, are, at their place of union, cmfomd?d la

, jttic
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lile with the thyro-pharyngzus inferior ; :of which
hereafter.

Grico-thyroidei. The crico-thyroidwi are two fxpall

mulcles, fituated obliguely at the lower part of the
thyroide cartilage. They are inferted by their Jower
extremities in the anterior portion of the cricoide car-
tilage ncar each.other; and by their fuperior cxtremi-
ties, lagerally in the lower edge of .the thyroide cartis
lage at a diftance from each other. By this oblique
fityation, they reprefent 2 Roman V. '
- Each of thefe fmall mufcles is in.2a manner double:
its upper extremity, inferted jin the thyroide cartilage,
being in fome fubje@s vezry broad, and divided info two
portions ; one anterior, :the ather more lateral and
more oblique. They may likewife be eafily feparated
into two.diftinét mulcles ; -whereof ose may be called
crico-thyroideys anterior five internus, the other latem-
dis frve externus.

Crico-arytencidai pofteriores. The two mufculi cricos
arytenoidzi pofteriores, are fituated pofteriorly at be
Jdarge or back portion of the ericoides, filling almalt the
awo longitudinal furfaces of that portion, and diftin- .
guithed by the prominent line between thefe two fur-
faces alrcady mentioned. Each of them runs up ob-
liquely, and is inferted by its upper extremity in the
- pofterior part of the bafis of the arytenoide mmlagc of
- the fame fide, near the angle of that bafis:

Crico-arytenoidei laterales. The two'crico- arytbnmdacx
Jaterales are fmall, and fituated more laterally. than the
former. Each mufcle js fixed by one end to.the Gide
-of the broad part of the cricoides, and by she other to
the lower part of the fide of the neighbouring aryte-
noides. ‘
- Thyro-arytendidei. Thetwo ﬂnymmytenoubm ate. very -

“broad, cach mulfcle being fituated latcrally betmeen the
-thyrondc and cricoides. - It is fixed by.a broad infertion
in the infide of the ala of the thyroide cartilage ; and
the fibres contraltipg from thence run from bcfolic'
: ~ backs
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backward, and from below upward, towards the neighe

bouring arytcnoxdc cartilage, in which they are infert-

ed, from the glottis to the angle of the bafis. In fome

’ ,\fubjc&s, thete mufcles cover almoft both fides of the
glottis.

Arytenoidei. The arytenoideei are thrce fmall mufcles
lying on the polterior concave fides of the arytenoide
camlagcs “two of thefe arc crucial, and one tranf-
verfe.”

The crucial mufclcs run each obhqucly from the ba-
fis of one arytenoide cartilage to the middle and upper
part of the other, the left mufcle covering the right, as
is obferved by M. Morgagni in his firft Adverfaria.

I look upon thefe mufcles as fuperior ericosarytenoi-
dzi, becaufe I have always found them partly inferted
in the. upper neighbouring portion of the cricoides.
The arytenoideeus tranfverfalis is inferted more or lefs
direly by both extremities in the two arytenoide car-
tilages ; and this I look upon as the true mufculus ary-
tenoidzxus.

Thyro-epighttici. The two thyro- epiglottici crofs the
thyro-arytenoidzi, being inferted in the inner lateral
part of the thyroides, and laterally on the epiglottis, -

Aryteno-epiglottici, The aryteno—epxglotncl are fmall
flethy fafciculi ; each of which is fixed by one extre-
mity in the head of one of the arytenoide cartilages,
and by the other in the neareft edge of the epiglottis. :

- Ufes. The larynx ferves particularly to admit and let
out the matter of refpiration ; and the folidity of the
- .pieces of which it is compofed, hinders not only ex-
. ternal obje&s, but alfo any hard thing which we fwal-
low, from difordering this paffage. The glottis being
a narrow flit, modifies the air which we breathe ; and
as it is very cafily dilated and contralted, it forms the
different tones of the-voice, chiefly by means of the
different mufcles inferted in the cartilagines arytenoi-
daxcz, to which the other mufcles of the larynx, both
propcr and common, are aﬂiﬁants. :
. Thq
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- . The whole larynx is likewife of ufe in deglutition, as
has been already obferved, by means of its conne@ion-
with the os hyoides, to which the digaftric mufcles of
the lower jaw adhere; which mufcles raife the larynx
together with the os hyoides every time we fwallow.

The facility of varying and changing the tone of the
voice depends on the flexibility of the cartilages of the
larynx, and decreales in proportion as we advance in
age; becaufe thefe cartilages gradually hardenand offify,
though not equally foon in all perfons : and this change
happens not only in the cartilago thyroides, but alfo to
the cricoides and arytenoides.

“ The mufculi fterno-thyroidzi ferve in general to pull
~ down the thyroide cartilage, and the whole larynx
along with it. They may likewife affift the fterno-
hyoidzi in its aftion, and comprefs the thyroide gland ;
‘of which hereafter. The thyro-hyoid=i may, as oc«
cafion requires, either draw up the larynx toward" the
os hyoides, or draw that bone downward toward the
cartilago-tlgmidcs. g ’
. It is diflicult to determine the ufe of the crico-thy-
roidxi from their fituation. They may either pull the
cricoides obliquely backward, or:the thyroides obs«
. liquely forward; and by this aftion the inferior cornua
_ of the thyroides, and fmall articular furfaces of the
cricoides, mutft flide upon each other.

- Both the lateral and pofterior crico-arytenoidai may

. feparate the arytenoide cartilages, and thereby open or
dilate the glottis ; but they do not both perform this
altion in the fame manner. The lateral mulcles fepa-
rate thefe cartilages obliquely forward, and at the fame
time loofen or relax the fides of the glottis ; but the
polterior mufcles feparate them obliquely backward,
and at the fdnie time {tretch or extend the fides of the

‘glottis; and when both mufcles a& equally, they fe-
parate the cartilages directly. ‘

The thyro-arytenoidei afting together, draw both
the arytenoide cartilages forward, and confequently
, \ loofen
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- Joofen the glottis, and rénder it capable of the fmalleft
quaverings of the voice. THey may likewife probably
comprefs 'the lateral finufes or ventricles of the larynx,
and alfo the arytenoide glands. . :
The arytenoidei bring the arytenoide cartilages clofe
together, and prefs themn againft eaclvother ; and when
the cartilages are in this fituation, they may at the fame
time be ihclined either forward by the thyro-arytenoi-
d=i, ot backward by the crico-arytenoidei pofteriores.

. By this méans the glottis, when fhut, may be either re-
laxed or tenfe ;. and in- this laft cafe it is entirely fhut,
as when we hold in our breath in ftraining : but of
this more in another place.

- 'Thé general ufe of the epiglottis is fo cover the glots
tis' like a pent-houfe, and thereby hinder any thing
from falling imto it when we €at or drink ; and for this
purpofe it 13 deprefled in the manner that fhall be fhown
bereifter. It ferves. likewife to hinder the air which
we infpire from ruthing directly upen the glottis; but

~ by fplitting it, as it were, obliges it to ‘enter by the

frdes, or in an oblique courfe. The mulcles of the
epiglottis do not appear to be abfolutely neceflary for
that cartilage ; for in deglutition it may be fufficiently
depreffed by the bafis of the tongue, and it may raife
nfelf again by its own clafticity. The thyro-epiglottici
and aryteno-epiglottici may ferve to fhut any lateral
openings that might remain when the epiglottis is de-
prefled by the bafis. of the tongue; and the hyo-epiglot»
tici may pull it « litde forward in ftrong refpirations, as
mr fighing, yawning, &c. Co

§ 2. The Pharynx.

- Tue pharynx is a2 mufeular and glandular bag, the
outer furface of which is clofely joined to the inner fur-
face of all that fpace which is at the bottom of the
mouth, behind the poftérior nares, uvula, and larynx,
and which reachés fromr the eunciform procefs of the
: ' ' (1]
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os occipitis all the way to the cefophagns, which is the
* continuation of the pharynx. Thisfpaceis bounded poftes
" riorly by the mufcles which cover the bodies of the firft
vertebrz of the neck, and laterally by the fuperior pors -
tions of both the internal jugular veins, and of both the
internal carotid arteries, by the fpimal apophyfes of the
os {phenoides, by the extremities of the apophryfes
petrofz, by the os fphenoides, immediately above the
internal alz of the apophyfes pterygoides, #nd by the .
neighbouring portion of boch pterygoide mufeles.
From thefe limits and adhefions 6f the pharynx we
_ may pretty nearly determine is figure. It may be com. -
- pared to the wide part of a covered funnel; of whick
the cefophagus is the narrow part or tube; or it may
be called the broad end of the efophagus, that and the
pharynx taken together being compared to a*trumpet.
The pharynx may be divided into three parts ; one fupes *
rior, which is the arch of the pharynx ; one middle,
which is the body or great cavity; and one inferior,
which 'is the bottom, narrow. portion, or fphin&er.
We art likewile to obferve in it threc operings ; that
of the arch, toward the nares; that of the body, to-
~ward the mouth; and that of the bottomr, toward the
ecfophagus. .
The arch is the broadeft part of the pharynx; and
ends on each fide in angle or point, toward the jugular
foffulz of the bafis cranii. Afterwards the great cavity
contradls a little toward the fides, all its other dithen-
fions continuing the fame ; and behind the larynx it i3
again enlarged on each fide, a very fmall fpace being
Yeft between it and the cricoide cartilage. The extremi-

ty of the lower portion is very narrow, amd joins the

bafls of the cartilage juft named. :
The pharynx is miade up partly of feveral diftinét
flethy portions, which are looked upon as fo many dif-
ferent muicles fo difpofed as to form a large cavity); and
partly of a membrane which lines the inner furface hoi:
. - . . . t
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this whol'e“cavify, #hd is a continuation of that of the
nares and palate. ' - ,
This membrane is wholly glandular; and it is thicker

~on the fuperior and middle portions of the pharynx,

than on’the bottom or lower portion. Immediately
above the firlt vertebra it forms feveral longitudinal rus
g= very thick, deep, and fhort ; and we generally find
therein a colle&tion of mucus in dead bodies. In the
great cavity there are. no rugz, the membrane adhe-
ring, both there and in the upper part, very clofely to
the mufcles. At the lower part where it is thinneft,
it covers likewife the pofterior part of the larznx;‘ and
is very' loofe, and formed into irregular folds. It
runs in a little on each fide between the edges of the
- pharynx. . .
Mujfiles of the pharynx. Though almoft all the muf-
cular or flefhy portions of which the pharynx is com-
pofed, concur in the formation of one continued bag

or receptacle, they are neverthelefs very diftinguithable

from each other, not only by their different infertions,
from which they have been denominated, but alfo by
the different directions of their fibres. They may be
looked upon as three digaftric mufcles, the middle
tendons of which lie backward in one longitudinal
line, which in fome fubjeéts appears plainly like alinea
alba.

the lower fide of the apophyfis bafilaris, or cuneiform
procefs of the os occipitis,-about the middle of the pos

fterior part. From thence they feparate laterally, and -

fometimes join the ftylo-pharyngzi. Part of the linea

alba-of the pharynx is formed by the middle adhefion -

of thefe mufcles. , .
The conftriCtores pharyngis medii are fafciculi of
mufcular fibres very diftinétly inferted by one end along
the ligaments by which the fuperior cornua of the car+
tilago thyroides are connelted to the extremitics of. the
great cornua of the os hyoides, ¢ From thence they
' un

|

" The conftriCtores pharyngis inferiores are inferted in
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run backward and upward, to meet in the linea alba,
and to be fixed 1o the cuneiform procefs of the occipi-
tal bone.” To be able to fee them diftin& from the
other muftles, the pharynx muft be filled with cotton,
to give it a proper convexity, and to fupport its fides,
which otherwife collipfe and fink inward, and thus pres
vent.our feeing the dirc&tion and diftinétion of feveral
of the mufcles belonging to it. _ )

'The.conftri€tores pharyngis inferiores are very broad;
and cach mufde is inferted along the outfide of the ala
of the cartilago thyroides, between the edge of -that
and the oblique line in which the thyro-hyoidzz are fix~
ed. ¢ They are alfo fixed to the cricoid cartilage.’”
From thence they run up obliquely backward ; and
meeting under the linea alba, they fometimes appear
to be but one mufele without any middle tendon.
Sometimes.they have appeared to ma to be diftinguifh-
ed into fuperior and inferior, becaufe their upper por.
tion ran upward and backward; and their lower portion
more tranfverfely. ' .

The lowett of thefe mufcular fibres make a complete
circle backward, between the two fides of the bafis of
the tartilago cricoides. ' This circle is the beginning of
the cefophagus, and has been thought by fome to form
~ a diftinét mufcle ‘called afophagus. < Befides the

mufcles which form the body of the pharynx, there are
feveral other fmall ones conneéed with it; but of thefe
fufficient defcriptions have been already given in a for-
mer part of the work.”

The particular ufes of thefe mufcles are very difficult
to be determined. It is certain that thofe of the mid-
dle and lower portions of the pharynx ferve chiefly for
deglutition. Thofe of the upper portion, and fome of
thofe of the middle portion, may, among other func-
tions, be ufeful in modifying the voice, according to the
opinion of M. Santorini.

Vor.l. - N § 3. The

L4
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§3. The Palate, Uvtila, &c.

. THE palate is that arch or cavity of the mouth, fur-
rounded anteriorly by the alveolary edge and tecth of
the upper jaw, and reaching: from thence to the great
opening of this pharynx. The arch is partly folid and
immoveable, and partly foft apd moveable. Fhe folid
portion is that which is bounded by the teeth, being
formed by the two offa maxillaria and: two offa palati.
Fhe foft portion lies behind the other, and runs back-
ward like a veil fixed to the edge of the offa palati,
Being formed partly by the common membrane of the
Whoﬁ: arch, and partly by feveral mufcular fafciculi,
&c. S

. - The membrane that covers all this cavity is like that
which lines the fuperior and middle portions of the pha-
rynx. [Itis very thick fet with fmalt glands, the orifi-
ces of which are not fo {enfible as imthe pharynx, and
efpecially in the ruge of the fuperior portion thereof,
where M. Héifter obferved a confiderable orifice,and a.
canal proportioned to- that orifice, which he could eafily
‘inflate with air. This is certainly the beft way of be-
ginning thefe kinds of inquiries, efpecially if the pipe
be held at firft only near the part, without endeavour~
ing to forceitin. To immerge the parts in clear wa:
ter in the manner already mentioned, is likewife a very
geod way to difcover imall orifices, by the help of a mi-
crofcope. Small duéts of the fame kind with what I
have now mrentioned, may be fuppofed to lie along the
middle line or raphe of the arch of the palate,and along
the alveolary edge, betaufe of fome fmalt tubercles or
points which appear there.

‘This.membrane, together with that of the pofterior
nares, forms, by an uninterrupted continuation, the
anterior and pofterior furface of the foft portion, or fep-
tum palati; fo that the mufcular fafciculi of this portion
lie in the duplicature of a glandulous membrane. The

mufcley
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mufcles compofed of thefe fafciculi (hall be prcfcntly de-
fcribed.

The feptum, which may likewife be termed velum or
waloula palati, terminates below by a loofe floating
edge, reprefenting an :arch fituated tranfverfely above
the bafis or root of the tongue. The higheft portion
or top of this arch fuftains a fmall, foft, and irregulars
ly conical glandular body, fixed by its bafis to the arch,
and its apex hanging down without adhering to any
thing, which is called wuw/a..

On each fide of the uvula there are two mufcular

half-arches, called columna fepti palati. They are all
- joined to the uvula by their upper extremities, and dil-
‘poled in fuch a manner as that the lower extremities of
the two which lic on the fame fide, are at a little ‘di-
ftance from' each other, and fo as that one half arch is
anterior; the other pofterior, an oblong triangular fpace
being left between them, the apex of wmch is turned
toward the bafis of the uvula.

The two half arches on one fide, by joining the like
‘haif-atches on the other fide, form the entire arch of
the edge of the feptum. The pofterior half-arches run
-by.their upper extremitics, more diretly toward the
“uvula than the anterior.  The anterior half-arches have
a continuation with the fides'of the bafis of the tongue,
and the pofterior with the fides of the pharynx. ‘At the
lower part of the fpace left between the lateral half-
.archies on the fame fide, two glands are fituated, termed
-amygdale, which fhall be delcribed hereafter, togcthcr
~with the ;glandular ftruéture of the uvula, among the
.other glands of the mouth.

The half-arches are chiefly made up of feveral ﬂat
ﬂc{hy portions, almoft in the fame manner with the bo-
~dy of the feptum, The membrane which covers them,
“is thinner than the other parts of it towards the palate;
pharynx, and ton Each portion is a diftint
mufcle, the greatcl% part of which terminates by one
cxtrcmlty in the fubftance.of the feptum and of tlrmfe
Ve : N 2 half-
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half-arches, and by the other extremity’ in parts diffe~
rent from thefe.

.As anatomifts ufed formerly to afcribe ail thefe muf-
cles, as far as they knew them, to the uvula, without
an rcgard to the feptum, they termed them in general

tery-flaphylini, or peri-flaphylini. 'Thedalt part

of thc e two compound words expreffes the nvula :-the'

firft part of thie firft word is an abridgement of ptery-
goides, and exprefies the infertion of thefe mudcles; but

-the firft part of the fecond word fignifies no more than
round, or about, &c.: :

I mlght make ule of theterm peri-fPaphylinus as age-
neral denomination for the muicles belonging to the
feptum; and then add the other terms, of which thefe
mames have been made up by modern writers. But
«’the reader witl find it more agresable to ufe the
‘mames exprefled in the treatile on- the mudcles -already
defcribed.””

Of thefe we find; firft, the coriftriGores ifthmi fauciwm;
which are two fmall mufcles, fixed each in'the lower’
and lateral part of the bafis.of the tongue; from whence
they run up obliquely backward, along the anterior
‘half-archies of Jthc feptum: palari, :nd ternymate infens-
fibly on each fide near the uvala, fome of their fibres:
being fpread through the ﬁcptum. The thicknefs. of
the anterior half-arches is :chdcﬂy owing to thdc WO

mufcles.

- The palato-pharyngex are likewife two fmall mafcles,
each of them being fixed by one extremity to the late-
ral part of the mufculi conftritores pharyngis inferiores,.
as 1f they were portions detached from thefe mufcles.

From thence they run up obliquely forward along. the
two pofterior half-arches of the feptum, and terminate
in the feptum above the uvula, where they meet toge-
ther, and feem to form an entire arch by the union of
their fibres. 'The thicknefs of the two pofteror balf-
arches is owing to thefe mufcles. :

The thyro-ﬁaphyhm are two fmall mufclcs, which

may .
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may be coniidered as making part of the former pair;
they accompany:the palato-pharvngei very clofely thro”
their whole courfe, except that their pofterior extremi-
ties are fixed in the thyroide cartilages near the other
mufcles. They likewife contribute to the thicknefs of
the pofterior half-arches, and are interted in the feptum
in the fame manner thh the former.

The tenfores palati, are each fixed by one extremi:
ty, partly to the {phenoidal fide of the beny portion of
the Euftachian tube, partly to the neareft foft portion
of the fame tube. From thence it runs toward the ex-
ternal ala of the apephyfis pterygoides, into which one
portion of this mulcle is inferted. The other portion
runs to the erd of the ala,and turns round to the fork-
ed extremity thereof as-over a pulley,.and isafterwards
anferted in the feptum palati near the uvula.

¢ Fhelevatores palati begin each by a tendinous and
flefhy origin, from the extremity of the pars petrofa of
the temporal bone, wheve it is perforated by the Eufta-
<hian tube; and alfo from the membranous part of the
fame tube. ¥rom thence it runs toward the foft part of
the palate, to which it s fixed, uniting with its fellow
.on the other fide.”

The ftaphylinus, or azygos uvule, is a fmall ﬂe(hy'
rope, fixed by one extremity in the common point of
the pofterior edges of the offa palati ; and from thence
runs downward and backward along the middle of the
feptum, and likewife along the middle of almoft the
whale uvula. This mufcle has been termed azygos Mor-
gagnit, from the difcoverer.

The feptum palati ferves to conduét the lacrymal
lymph, and that which is continually colle&ed on the
arch of the palate, into the pharynx. It ferves fora
valve to hinder what we {wallow, and efpecially what
we drihk, from returning from the nares. The ufes
of the différent mulcles ofg the feptum are not as yet fuf-
“ficie*ly known, nor the different motions of which it
is capable, as may be obferved by locking for fome time

N 3 into
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into an healthy perfon’s mouth opened wide. Ifhallen.
deavour to explain thefe things at greater length in ano-
ther place.

§ 4. The Tongue.

Every one knows, that the tongue is a foft flethy
body, which fills all that part of the cavity of the mouth
" that is furrounded by the alveolary border and teeth of
the lower jaw, and extends ftill farther back. All this .
fpace is therefore in a manner the mould and meafure of~
the length and breadth of the tongue, as well as of its
thicknefs and figure.

The tongue is divided into the bafis and point ; the
upper and under fides ; and the lateral portions, or ed-
ges. The bafis is the pofterior and thickeft part; the

" point, the anterior and thinneft part. The upper fide is
not quite flat, but a little convex; and divided into two
lateral halves, by a fhallow deprefled line, called /inea
lingue mediana. The edges are thinner than the other
parts, and a little rounded as well as the point. The
lower fide reaches only from the middle of thc length

of the tongue to the point.

The tongue is principally compofed of very foft flethy

“fibres, intermixed with a particular medullary fub-
ftance, and difpofed in various manners. Many of thefe
fibres are confined to the tongue without going any far.
ther; the reft form feparate mufcles which go out from
it in different ways, and are inferted in other parts. All
the upper fide of the tongue is covered by a thick
membrane of a papillary-texture, upon which lies ano-
ther very fine membrane like a kind of epidermis,
which is likewife continued over the lower fide, but
without papillz.

Three forts of papille may be diftinguithed in the
upper fide of the tongue; capitate, femi-lenticulares,
and villofz. Thofe of the firft kind are the largeft, re-
fembling little muthrooms with fhort ftems, or buttons

: with-
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awithout a neck. They lie on the bafis of the tongue in
{mall fuperficial foflula.

 They refemble fmall conglomerate glands feated on
a very narrow ba’ﬁs, and each of them ‘has fometimes
-a fmall depreflion in the middle of their upper or con-
wvex fide. They occupy the whole furface of the bafis of
the tongue, and they are fituated near each other in
fuch-a manner as that the moft anterior form an angle.
They are glandular papillee, or fmall falival or mucilagi-
qous glands, of the fame kind with tbofc that are to be
~defcribed hereafter.

We commonly obferve about the -mlddlc of this part
of the tongue a particular hole of different depths, the
inner furface of which is entirely glandular, and filled
with fmall papille, like thofe of the firft kind. Itiscall-
<d foramen cacum Morgagnii, as beingfirft defcribed by
‘that author.  Since that time M. Vaterus has difcover-
ed a kind of falival duéts belonging to it: and M. Hei-
“fter found two of thefe du&s very diftin@ly, the orifi-
ces of which were in the bottom of the foramen cz-
cum near each other; - He obferved the du@s to run
‘backward, divaricating a little from each other ; and
that one of them terminated in a fmall oblong veficle,
fituated on the fide of the {mall cornua of the os hy-
oides. -Later afnatomlﬂs however, have obfcrved xno
fuch duds.

‘The papillz of the fecond kind, or fcmllenncularcs
are fmall orbicular eminérices, only 2 little convex,
their circular edge not being feparate from the fur-
face of the tongue. When we examine them in a found
tongue, with a good microfcope, we find their convex
fides full of {mall holes or pores, like the end of a

- thimble.

They lie chiefly in the middle and anterior portions
of the tongue; and are fometimes moft vifible on the
edges, where they appear to be very fmooth and po-
lithed even to the naked eye, and fometimes in livin

_fubjects. They foon lofe their confiftence after death ;

: N 4 : :fo
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that, by rubbing them feveral times, they may be drawn
out in form of {mall foft pyramids inclined to ope fide,

The papille of the third kind, or villofa, are the fmall-
eft and moft numerous. They fill the whole furface of
the upper fide of the tongue, and even the interftices
between the other papillz. They would be more pro-
perly named papille conice than villgfee, from the figure
-which they appear to have when examined thro’ a mi-
crofcope in clear water. They are naturally foftifh, but
they become extremely flaccid after death; fo that
handling them they may be made fhort and thick,
whereas they are naturally long and fmall,

The flefhy fibres ot which the tongue is compofed,
and which go no further than the tongue, may.beterm-
ed mufculi lingue interiores, and they are the fame which
‘Spigelius named mufculi hinguales. The fibres thele
mulcles confift of, are of three general kinds; longitu-
dinal, tranfverfe, and vertical ; and each of thefe fi-
tuations admits of different degrees of obliquity. “The
longitudinal fibres point to .the bafis and apex of the
tongue ; and feem partly to be expanfions of the muf-
culi ftylo-gloffi, hyo-gloffi, genio-gloffi, and lingualis,
"The vertical fibres feem likewife to be in part produced
by thefe mufcles. -t R

Befides thefe mixed produtions, there is a diftinét -
plane of longitudinal fibres, which run near the fur-
face of the upper fide of the tongue, and a .diftin&
tranfverfe plane under them. All thefe fibres are partly
interwgven, one portion of them terminating at the two
edges of the tongue, and the other at the bafis and
point, without going to any other part; and they lie
immediately above thofe that belong to the genio-gloffi.
"I'o difcover all thefe different fibres, and their different

degrees of direftion, we need only cut the tongue lon- .

gitudinally, after it has been boiled, or long macerated

in ftrong vinegar. _ , .
The mulculi exteriores, are thofe which by one ex-
tremity make a part of the body of the tongue, and:are
fixed by the other in fome part without the tongue. Of
' : o ‘ thefe
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thefe we commonly reckon: three pairs ; ﬁylo.gloﬂi,
hyo-gloffi, genio-glofli. .

The mulcles whicli move the os lryo:dcs belong like.
wife to the tongue; and are the principal direftars of
its motions. The mames of thefe mufcles may-be re.
membered to be as follows: Myb-hyvidai, gmo-byozdm,
Sylo-byoidai, omo-hysidzei, flerno-bysidms.

- The ftylo-glofli are two lung, fmall mufcles, whlch
run-down from the ftyloide apophyfes or:epiphyfes, and -
form two portions of the lateral parts of the tongue:
Each mufcleis fixed in the outfide of the apophyfis fty-
loides by a long tendon, being the uppermolt of the--
the three mufcles fixed in thay apophyfis, which at Paris

go by the name of Riolan’s nofegay. The ftylo-hyoi-.
dams is the loweft; and the ﬁylmphatyngaus is in the
mnddlc, but more backward

As it runs down almoft oppofite to the infide of the
angle of the lower jaw, it fends off a pretty broad and
fhort lateral aponcurotic ligament, which, being: fix«
ed in that angle; forves for a frmnum or ligamen-
tum fufpenforivm. to the mufcle in this part of its
courfe. From thence it pafies on to the fide of the ba-
fis of the tongue, where it firft of all adheres clofelyto
the lateral portion of the hyo-glofius ;. and shen forms,
together with that mufcle, a large portmn of the ﬁded
the tongue.

TFhe hyo.glofli are each inferted in thrcc pms o£ thc
o0s hyoides that lic near ecach other § in the bafis, in the
root of the great cornua,and in the fymphyfis betweten
thefe two : and on this account the hyo-gloffus has:been
divided by fome into two or three diftinét. mufcles, cali-
ed bafio-glofus, cerato-gloflus, avnd chondro-gloffus. .
fome fub]e&s they may be eafily feparatcd the thmc
portions being fimply contiguous to. cach other 3 but it
18 needlefs to burdeir the. memory with fo many ufelefs
names, and therefore I defcribe them all as one mufclr.
by the name of byo-gloffus. -

h is fituated on tlm mﬁde, and a litle lower thanthe

ftylo-
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ftyld-gloffus,: with- which it forms the lateral part.of the
tongue. The portion inferted in the bafis of the os hy-
oides lies more anteriorly, and:is larger than the other
two ; that which is'infertedin the fymphyfis is the leaft,
and that inferted in the great cornua the moft pofte-~
rior. - This mufcle is partly fuftained by the mylo-by-
oidzus, as by a girth; and the anterior portion is di-
-ftinguifhed from the reftby the paflage. of the nerves
. of the: fifth pair, and of the arteries which accompany
them. -~ - ... :

The genio-glofh are fituated clofe to each other, on
the lower fide of the tongue. Each mufcle is inferted
in the inner or backfide of the fymphyfis.of the lower
jaw, immediately above: the genio-hyoidzus. From
thence it. runs backward :toward ‘the os hyoides, to
which the loweft fibres are conne&ted by.'a ligamen-
tary membrane ; and in this courfe its fibre