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TREATISE FIRST:

B O T DS | T L

G H AP L

Of the Communication of the Ventricles of
the Brain with each other, in Man and

Quadrupeds.

O far back as the year 1753, foon after I began the ftu-

dy of Anatomy, I difcovered, that the Lateral Ventricles
of the Human Brain communicated with each other, and, at
the fame place, with the Middle or Third Ventricle of the
Brain: And, as a paflage from the Third Ventricle to the
Fourth is univerfally known, it followed, that what are called
the Four Ventricles of the Brain, are in reality different parts

of one cavity.
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In confirmation of this, I afterwards obferved, in the bodies
of fifteen different perfons who had died of Internal Hydro-
cephalus, that the water was lodged in all the Ventricles ;
that by one punéure it was difcharged from all of them;
and that the paflages by which I had found the Ventricles
communicated, were dilated in the fame proportion as the

other parts of the Ventricles.

If, therefore, there has been no miftake in the obfervations
of thofe who tell us, that in Hydrocephalus they have found
the water confined to One of the Lateral Ventricles, or dil
charged by a puncture from One Ventricle, without emptying
the others ; there muft have been, previous to the Dropfy, fome
degree of inflammation, or other difeafe, in that part of the
brain, which had occafioned an obliteration of their natural

Communications.

1 found likewife, that there is no paflage, fuch as Dr Hav-
LER, and other authors, fuppoled, (See HaLrer, EL Phyf. L. x.
S.2, §6. p. 77. and S. 3. § 7. p. 87.) leading from the Ca-
vity of the Fourth Ventricle into the Cavity, as it is called,
of the Spinnl-Marmw, or, between the Dura and Pia Mater
of the Spinal Marrow. .

In
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In the year 1764, I read a paper on that {ubjeét to the Phi-
lofophical Society of Edinburgh : And, in 1983, when I pu-
blithed my book upon the Nervous Syitem, I gave fuch a
full defcription of the Communications of the Ventricles of
the Brain, illuftrated by figures, that I did not fuppofe any
perfon, who pretended to anatomical knowledge, could find
difficulty in tracing by difledtion all I had deferibed.

To my very great furprife, however, I have been informed,
that feveral Teachers of Anatomy in London have told their
‘Pupils, that they had looked for fuch paflages in vain; and

therefore ventured to deny their exiftence.

But I cannot admit their inference : becaufe, in the firft
place, I have found, on repeating my diflections in private,
that the defcriptions I publifhed in 1783 are fo correét, that

I obferve nothing material to add te, or to alter in them.

In the next place, fince I heard of thofe doubts as to the
facts I had defcribed, I have demonftrated, annually, to all
the Students of Anatomy who have done me the honour of
attending my Ledtures, every thing I had mentioned. Par-
ticularly, laft winter, after I had demonftrated thefe parts in
one fubjed, I diffected another, of which my afliftant Mr

B2 IFyre
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Fyre made a very accurate drawing ; which I fhewed to all

_ the Students, who compared it with the fubjeét.

Eut, that no doubt nfight remain with the moft fceptical
perion, I have, this fummer, repeated the diffection of a re-
cent fubject; of which, likewife, Mr Fyre made a very ac-

curdte drawing, that correfponds exactly with his former fi-
gure.

I then afked the favour of all my Colleagues of the Me-
dical Faculty, to wit, Dr Brack, Dr Home, Dr RuTHER-
rorDd, Dr Grecory, and Dr Dowcan, to Cﬂﬂ]Pﬂl’Eithﬂ
Drawings with the parts diflfected ; which they were fo ob-
liging as to do: And I fubjoin their Declaration.

After they had finithed their comparifon of the Drawing
marked Table Firft, with the diffeéted Brain ; I held the
end of a blow-pipe at the diftance of half an inch from
the hole by which the Lateral Ventricles communicate ; and,
on my blowing moderately, I fhewed them, that the air
pafled from the Right into the Left Lateral Ventricle.

I then opened the Left Lateral Ventricle, and pointed out
to them the hole by which the air had pafled.
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I afterwards made a Caft in Paris Plafter of the Parts
reprefented in the Firft Figure: And this caft, which I
preferve, correfponds exa&ly with the Drawing and Engra-
ving.

DECLARATION by the Proressors of the FacuL-
1y of Puvsic in the Univerfity of Edinburgh.

“ We whofe names are fubfcribed hereby declare, That on

£

the 13th day of June 1794, Dr Moxro demonfirated to

“ us, in the Anatomical Theatre, the Human Brain cut per-

“ pendicularly at the right fide of its Septumn Lucidum ; and,
“ along with it, a Drawing of it, marked Table Firft, juft
“ finilhed by Mr Fyre: That we examined and compared
“ thefe accurately rogether, and found them to correfpond
“ in all refpeéts ; particolarly, we faw diftinctly a hole or
¢ paffage by which the Lateral Ventricles communicate with

each other, and with the Third Ventricle,

B 3 “ Aftex
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“ After this, Dr Mowno placed the fmall end of a com-
mon blow-pipe about half an inch from this hole or paf~’
fage ; and, on his blowing air gently, we faw it pafs
through the above-mentioned hole or paffage into the Left

Lateral Ventricle.

“ He afterwards fhewed us the Left Lateral Ventricle
laid open, and a Drawing of its parts by Mr FyrE,
marked Table Second ; and particularly, we faw the left
fide of the paflage which makes the communication be-

tween the Ventricles.

“ He has, fince that time, fhewed us a Caft in Paris
Plafter of the Parts reprefented in Table Firft, which we
find to correfpond exaétly with the Drawing and Engra-

ving.

“ We therefore entertain no doubt of the exiftence of the
Communication of the Lateral Ventricles of the Brain
with each other, and with the Third Ventricle, defcribed
by Dr Moxngro in the Work he publithed on the Nervous
Syftem in .IFB"]‘,; and particularly, we atteft the accuracy
of the Figures and Delcription of thele Parts which he

“ fhewed
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“ fhewed us, and which he propofes to prefent to the Royal

“ Society of Edinburgh for publication.
* JosErn Brack.
“ Francis Home.

“ James GREGORY.

“ D. RUuTHERFORD.

“ Anpprew Duncan,”

My very ingenious and intelligent Colleagne Dr RuTHER-
ForRD, who, as one of the ordinary Phyficians of the Royal
Infirmary, as well aks one of the Clinical Lecturers there,
has had frequent opportunity of examining this fubject, has
very obligingly favoured me with his farther atteftation con-

cerning it in the following Letter,

€ For
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“ For Dr Mox=ro.
“ Dear Sir,

“ 1 am very much pleafed with your Drawings and De-
feription of the Communication of the Lateral Ventricles
with each other, and with the other Ventricles of the
Brain. The Firft Figure is particularly excellent; and
muft certainly, I fhould think, remove all doubts refpeéting
the reality of thefe paffages. It feems indeed very {trange,
that fo many celebrated Anatomifts fhould have mifled the
Communication betwixt the Lateral Ventricles ; as it is fo
eafily difcovered, and as it is generally fo very confpicuous
when the Ventricles are diftended by water preternaturally
accumulated. in them. Frequently, when examining the
flate of the Brain in perfons who had died in the Royal In-
firmary, I have taken the opportunity of pointing out this
Communication to the Young Gentlemen who were prefent
at the diffection ; and have fatisfied fome, that it was al-
ways to be found, who had been taught that no fuch Com-
munication exifted. I particularly recolleét one inftance
of this. A very ingenious and well-informed American,

; “ Mr
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THE VENTRICLES OF THE BRAIN. 17

Mr Puirip Puvysick, who got his degree of M. D. at our
Univerfity two years ago, and who had previoufly ap-
plied clofely to the fludy of Anatomy, and made great
proficiency in it, under fome of the moft eminent Teach-
ers in London, requefted me to fhew him the Communica-
tion betwixt the Lateral Ventricles, as he had never been
able to perceive it. I did fo ; and he viewed it then, for
the firft time, with much furprife. It is not poflible to mif-
take it for an accidental laceration, the edge is fo ex-
tremely neat, f{inooth and regular. No doubt, it is more
diftinét in fome inftances than in others ; and it may be,
that, if the Ventricles were only juft moift or without any

fenfible quantity of liquid colledted in them, the i’urfafes

confequently quite contiguous to each other, it fhould not

be very apparent, and might therefore be overlooked by
one prepoffefled with the idea that no natural communica-
tion did there exilt. But I have never {een the Brain in
fuch ftate, but that it was very eafy to perceive it. When
water is preternaturally collefted in the Lateral Ventricles,
it is fometimes obferved to be contained in much greater
quantity in one of them, than in the other ; and I have:
feen one of the Ventricles much enlarged and full of water,
while the other remained of its natural capacity and con-

tained hardly any water. This appearance I fhould, how-

C £ BYET,
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ever, impute, not to the obliteration or obftruction of the
communication betwixt them; but to one fide of the Brain
having been more affe@ted with difeafe, more flaccid and
tender, than the other; in confequence of which, a greater
exfudation had taken place from the veflels of this part,
and the fides of the Ventricle had yielded more readily to

the preflure of the water as it was effufed.

“ I remain, with much refpe& and efteem,
¢ Dear Sir,

“ Your moft obedient humble fervant,
EDINEURGH, }

“ D. RUTHERFORD."

As the Human Anatomy is generally illuftrated by a Com-

parifon with other Animals, I next diffeéted the Brain of the

Ox and of the Sheep, in the fame manner ; of which Mr.

FvrE drew accurate Figures. Thefe were compared with the

Difleéted Brains by three of my Colleagues, to wit, Dr GRE-

GORY,
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GorRY, Dr RutHErForDp, and Dr Duncaw ; who allow me to
add, that they were equally fatisfied with the Accuracy of
thefe Figures.

I found, that ir; thefe Animals, (and I have fince obferved
the fame in the Horfe and in the Whale), the middle parts
of the Thalami Nervorum Opticorum are incorporated inti-
mately, and hence, from the Paflage by which the Lateral
Ventricles communicate with each other and with the Third
Ventricle, there is a Paflage above, as well as below, the
joining of the Thalami.

As this joining, and all other circumftances of the ftruc-
ture, are fo nearly the fame in the Ox, the Horfe, and the
Sheep, I think it fufficient to publith the Figure taken from
the Ox.

C 2 EXPLA-



30 OF THE COMMUNICATION BETWEEN

EXPLANATION

ODF THE

Y. S | B R T

In the defcription I am about to give of thefe Tables,
I fhall place the Letters to which I refer, on an Outline of
the Tables.

Explanation of Table Firft.

Tuis Table reprefents the Human Cranium and Ence- -
phalon, cut perpendicularly at the right fide of the
Falx and Septum Lucidum.

A A Reprefents the Se@ion of the Cranium.

B A Se@ion of the Right Frontal Sinus.






' |
- -

PP - 2
4
iy
.J.d""- :.L-.- _- --" l.
. : i H o apeint i
. 5 LAy S Al b
= ! pal= ".. >

-
N 1
.l

"
LY

"
S
Y
riJ
.-.r.-'
- Tpd. Ly
= TJ'
- T L :l. L
"
Ry
Ei,
S o da® 1 |
g ¥ HA
£ ¥
3
o
N b L bl
y i
i - _:1 I‘
: - s s
. - I -
._ & LT} > |"':.

(LTS
L3 ! ,

b e e e S



TAB







HH

11

THE VENTRICLES OF THE BRAIN, 21

The Forepart of the Falx, fixed to the Crifta
Galli,

The Backpart of the Falx, fixed to the Middle of the
Tentorium, E.

The Upper and Anterior Part of the Cerebellum.

Part of the Inner-fide of the Left Hemifphere of the
Brain, with Arteries upon its furface from the An-
terior Branch of the Internal Carotid Artery.

A Section of the Corpus Callofum.

The Septum Lucidum, between the Lateral Ventricles,
in which there is no Hole.

The Middle Part, or Body, of the Fornix.

A Section of the Right Pofterior Crus of the For-
nix,
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A Sedtion of the Right Anterior Crus of the For-

nix.
The Left Anterior Crus of the Fornix.
A Section of the Anterior Commiflura Cerebri.

The Inner-fide of the Left Thalamus Nervi Optici,
forming the Left Side of the Third Ventricle.

A Vein running on the Right Side of the Forepart of
the Septum Lucidum, and then acrofs the Forepart
of the Body of the Fornix, to terminate in the Cho-
roid Plexus, R, under the Body of the Fornix, to
which the Choroid Plexufes of the two Lateral Ven-

tricles are united.

An Oval Hole, fituated under the Anterior Part of
the Body of the Fornix ; behind the Anterior Crura
of the Fornix and Commiflura Anterior Cerebri; on
the Forepart of the Joining of the Choroid Plexufes
of the two Lateral Ventricles of the Brain; and

over the Forepart of the Third Ventricle. Hence,
at
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at this place, the Lateral Ventricles of the Brain
communicate with each other and with the Third

Ventricle.

The Left Optic Nerve cut away from the Right at
the place of their Jundtion.

A Blind Sac in the Left Side of the Third Ventricle;
under the Commiflura Anterior, and berween the
Continuation of the Corpus Callofum and the Join-

ing of the Left Optic Nerve with its Thalamus.

The Iter per Infundibulum ad Glandulam Pituitariam,
between the Joining of the Optic Nerves with their
Thalami and the Corpora Albicantia ; a Seétion of

the Right one of which is reprefented at W.

A Sedétion of the Tuber Annulare.

The Pineal Gland, fixed by a Peduncle on each fide
to the Thalami Nervorum Opticorum, and by a

middle Peduncle to Z, the Commiflura Cerebri

Pofterior.
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'

a The Nates of the Right Side cut.

N b The Teftis of the Right Side cut.
P The Iter a Tﬂl_-'l‘-ie‘slui Q_uam um ’Fﬂ; :

. d A Se@ion of the Right Internal Carotid .
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Explanation of Table Second.

Tuis Table reprefents the Cranium and the Left He-
mi['i:-here of the Brain of the fame fubject; cut,
firft, perpendicularly, about the diftance of a finger-
breadth from the Falx, to fuch a depth as to lay
open the Left Lateral Ventricle; and then cut, al.
moft horizontally, from the Septum Lucidum and
Left Ventricle, to the Outer-fide of the Left Hemi-

fphere of the Brain.

A The Sagittal Suture of the Cranium.

BB The Cut Edge of the Top of the Cranium.
C C An Horizontal Section of the Cranium.

D DD
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D D The Left Side of the Falx.

E E The Inner-part of the Left Hemifphere, cut perpen-
dicularly.

¢ ¢  The Outer-part of the Left Hemifphere, cut almoft

horizontally.
F F A perpendicular Section of the Corpus Callofum.
G The Septum Lucidum.
H The Middle Part or Body of the Fornix.

I Part of the Anterior Cornu of the Lateral Ventri-

cle.
K The Pofterior Cornun of the Lateral Ventricle.
L The Left Pes Hippocampi.

M A Scétion of the Left Corpus Striatum.
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N A Section of the Left Thalamus Nervi Optici.
0 The Choroid Plexus of the Left Ventricle. -

R Veins running on the Forepart of the Septum Luci-
dum, which pafs over Q , the Left Anterior Crus
of the Fornix, to terminate where the Choroid
Plexufes of the Two Ventricles are joined to the

Choroid Plexus under the Body of the Fornix.
S The Left Side of the Oval Hole or Paflage by which

the Lateral Ventricles communicate with each other

and with the Third Ventricle.

D2 Explanation
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Explanation of Table Third.

THis Table rcpréf:énts the Cran"iui:il and the Ence-
phalon of an Ox, cut perpeqﬁcu]ar]}r on the Right
Side of the Falx Cerebri. - ;

A A A Seétion of the Craninm. %,

P L
B B The Falx, which is mnarrower in proportion to the
Brain than it is in Man.

o R *-
C The Inner-fide of the Left Hemifphere of the

Brain.

DD A Sefion of the Corpus Callofum.
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- The Septum Lucidum.

L <ain of G Asiterior Commifis Cerebri.
QB 2 i R '

M A longitudinal Section of the Righe ey Niove,
&um its Origin to the Ethmoid Bone.

; Canal, or 'I\;l:.e, which begins in the Forepart of
ﬁe Lateral Ventricle, and is coftinued obliquely
gmwards within the Optic Nerve, enlarging near
4'&&0 the End of the Nerve. The Inner-fides of it
! ~ are medullary ; and the End of it, which is fhut
'Ef& ‘blind, is covered with a cineritious Bulb, O;

; "ﬁnm which the Fibres of the Olfaory Nerve are

]
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A thick Medullary Cord cut, by which the Thalami

of the Optic Nerves are united.

The Choroid Plexus under the Body of the For-

nix.

An Oval Hole by which the Lateral Ventricles com-
municate with each other and with the Third

Ventricle.

A Pallage leading downwards, between the Anterior
Commiflura Cerebri, and the Joining or Commiflura
of the Thalami Nervorum Opticorum.

A Sedtion of the Right Optic Nerve where it is

joined to its Fellow.
A Section of the Right Corpus Albicans,

The Infundibulum, between the Joining of the Optic
Nerves and the Corpora Albicantia.
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A Seétion of the Tuber Annulare,
The Pineal Gland.

A Sedtion of the Right Nates.

A Sedtion of the Right Teftis.

A Sedtion of the Cerebellum.

A Seétion of the Commiflura Cerebri Poflerior.

A Paflage, from the Hole by which the Lateral Ven-
tricles communicate with each other and with the
Third Ventricle, leading to ¢, or to the Iter ad
Quartum Ventriculum,

The Cavity of the Fourth Ventricle.

The Spinal Marrow, confifting of two principal
Cords.
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i The Bottom of the Fourth Ventricle, fhut by its
Choroid Plexus and Pia Mater ; fo that there is
no Communication between the Cavity of the
Fourth Ventricle and the Cavity of the Spinal

Marrow.

CHAP
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Explanation of Table Fourth.

In this Table, the Septum Lucidum, and the Fornix, im-
mediately behind its Anterior Crura, are cut acrofs, in order
to thew, ftill more fully, the Paflage by which the Lateral
Ventricles of the Brain communicate with each other and
with the Third Ventricle.

H H A Longitudinal Seﬂipn of the Corpus Callofum, on
the Right Side of the Septum Lucidum.,

I1I The Septum Lucidum.

K A Section of the Septum Lucidum, and of the Body

of the Fornix, behind its Anterior Crura.
L The Right Anterior Crus of the Fornix.

M The Joining of the Choroid Plexufes of the Lateral
Ventricles.

D% N A Part
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N A Part of the Left T®nia, or Left Centrum Semiciz-
culare Geminum.

0 The Section of the Commiflura Cerebri Anterior.

- Part of the Cavity of the Left Lateral Ventricle,

Q. The Bottom of the Paflage by which the Lateral
Ventricles communicate with edch other and with
the Third Ventricle.

R The Joining of the Thalami Nervorum Opticorum, cut.

S The Left Side of the Third Ventricle.

T The Paflage downwards to the Infundibulum.

U The Outline of the Pi;mal Gland.

VW Thr:- Outline of the Right Natis and Teftis, cut.
X The Section of the Commiflura Cerebri Pofterior.

Y  The Iter ad Quartum Ventriculum.

CHAP.
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Of the Situation of the Water in the
Internal Hydrocephalus.

N Anatomift, reafoning @ prisre, would be apt to {up-
pofe, that the Water, in the Hydrocephalus Internus,
fhould be as often found immediately within the Dura Ma-
ter, between it and the Outer-fide of the Brain, Cerebellum,
and Spinal Marrow, as within the Ventricles of the Brain.
Experience, however, proves that it is generally colledted
within the Ventricles ; and, as I have not met with a fingle
inftance in which the Water was entirely on the Qurer-fide
of the Brain, (although I am far from doubting of the pof-
fibility of the fa@), I cannot help fufpeéting that this hap-
pens much more rarely than is fuppofed by Authors; and
that in many cafes, fuppofed to have been of this kind, the
E i Brain
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Brain had been lacerated in opening the Cranium, and the
Water by that means effufed on the Surface of the

Brain.

In many other cafes, where a great quantity of it was
collected within the Head, although part of it was, during
life, fituated on the Outer-fide of the Brain, and run out
as foon as the Dura Mater was cut ; it is certain that the
Water had begun to colle@t within the Ventricles of the
Brain, and had efcaped from them afterwards in confequence
. of Changes in the Solid Texture of the Brain, which 1 fhall
endeavour to prove, in the next Chapter, frequently take

P:ﬂctﬂn

CHAP
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Of Changes produced in the Texture of
the Brain and Cercbellum, in confequence

of Hydrocephalus Internus.

HE difeafe named Internal Hydrocephalus, in which
the Water is at firft contained within the Ventricles
of the Brain, has been divided by fome Authors, not impro-

perly, into two {pecies ; the dcuwre, and the Chronic,

In the Acute, the difeafe generally proves fatal in lefs
than the fpace of a month ; and it is feldom that more than
two or three ounces of Water are found within the Ventri-
cles. From the fnaline(s of the quantity, no uncommon fe-

E 2 paration
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36 CHANGES PRODUCED IN THE BRAIN

paration of the bones from each other, or opening of the

futures, is diftinguithable.

In the Chronic fpecies of the difeafe, the patient furvives
for many months, fometimes for a year or two. The bones
of the Craniumn are feparated from each other; in f{ome
cafes to a great diftance. In the foft {paces between them,
the undulation of a fluid is more or lefs diftinguifhable, ac-
cording to the age of the patient and progrefs of the dif-
eafe, In a few cafes, I have feen the bones {eparated to a
confiderable diftance from each other, although the difeafe
did not begin till the child was upwards of two years of

age.

In this fpecies, from two to five pounds of Water have
often been found within the Cranium ; and fometimes a

much greater quantity ¥,

When

% See BowgT.  Sepulchr. L.i. 5. 16, Morcacsi, Ep. xii. Ligvtaup, L. 3. 5. 5.
and others.
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When one, two, or three pounds only of Water were col-
lected, it has been generally confined within the Ventricles
of the Brain ; the fides of which, or fubftance of the Brain
bounding the Ventricles, were oblerved to be much thinner#
than they are in health : And as the Bones at- the top of
the Cranium are more loofely connefted than thofe at its
bafe, the Subftance of the Brain which covers the Ventri-
cles, or the upper part of its hemifpheres, is in proportion
more dilated than the under part of the Brain. In fome
inftances, the Subftance of the Brain appeared to be fowmne-

what indurated ; in others, it feemed to be foftened.

Where the quantity of Water amounted ta five;, fix, or
more pounds, partial Adhefions of the Surface of the Brain
to the Dura Mater were obferved ; at the fame time, a

On

quantity run out on opening the Cranium and Dura Mater-

* Morcacyl, Ep. xii. 5. ¥ Cerebram Hydrocephale attenmatum.” 8. ¥ Parietum
# Lateralium Ventriculorum craffitudo vi aguse extenuata,” Lizvravp, L. %
OLf. 322. “ A mole aque, Cerebrum in ambita femipollicis craflitiem vix foper-
% abat."

+ MorGacx1, Ep. zii. 6. * Aqua ad primam cultri imprefionem, cum impetu
# prorumpens.’™
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On examining farther, the Cortical and Medullary Subftan-
ces were found to be greatly diminifhed in their bulk and
weight.  In fome cafes, after an enormous Diftenfion of the
Ventricles of the Brain, large portions of the folid Subftance
of the Brain feemed to have been deftroyed; and hence,
the Water was partly lodged within the Ventricles, and
partly between the Surface of the Brain and the Dura

Mater *.

In other cafes, little remained of the Brain, except its
invefting membranes, with fome of the fuperficial matter ad-
hering to them ; and the offeous matter of fome of the

bones of the Cranium, was found to be likewile wafted .

In

(® In acale of a Child (C. Girres, 18 months old,) which cceurred in our In.
firmary in 1748, five pounds of Water were found, partly within the Ventricles,
and partly between the Dura Mater and Brain. The Sublflance of the Brain ap.
peared foft and flabby ; and its texwore, in many paris, was moch deftroyed.

+ Ligvravn, L. 3. Obf. 326. Mifcel. Cur. Tredecem Aquee libree intra Ven-

triculos et totum Cerebrum nonnifi faccum referebat—327. Ex Hilpawo Aque
librae
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In a feetus Calf, within a few days of the common time
of parturition, I found the Cranium enormoufly dilated, and
nearly of a fpherical figure. On opening the Cranium and
Dura Mater with great care, I found the Arachnoid Coat
with the Pia Mater, both of the Brain and Cerebellum, in
contact with the Dura Mater, and in fome places adhering
to it. On cutting thefe, I found thin and broken-like por-
tions of cineritious-looking fubftance adhering to them ; and,
within this, upwards of fifteen pounds of a tranfparent wa-
tery liquor, a fmall proportion only of which coagulated on
boiling it. I afterwards cut out all the membranes of the
Brain and Cercbellum, with the cineritions-looking matter

adhering to them, and found that the whole weighed only

one ounce and a half,

In

libree ofto: iplummet Cercbrum in facculum extendebatur, Craniem pallim mem-
branafum, pmius quam oifeam, vid:batur.—-—_;-lﬂ.ﬂrrthrum in faccum extenfum.—
329. Aque copia Ceicbiam ferme obliterabat—332. Ex Kergring. Cerebri loco,

Agua,

Morcaewr, Ep. xil. §. Cerebrum Hydrocephalo attenvatom. — B. Cerebrum
Pr‘.l":a infpestione onllom off: videbarar, com, inllar craflioris membrane, adhme:ef.
ceret undigque srcoate diffuluterom olium cwrcumferentie, — 8, Radicem Cerclri

in fibras difluxide.

=2
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In Sheep labouring under the difeafe commonly called the
Staggers, 1 have found a Bag, containing a watery fluid, and
bodies which have been f{uppofed to be animated, (and which
I have no doubt are fo), in one of the hemifpheres of the
Brain. Over the Bag, the bottom of which was conneéted
to the bottom of one of the Lateral Ventricles, I found the
Medullary and Cineritious Subftances of the Brain confumed,
and the Bag adhering to the Pia Mater, and the Pia Mater
with the Arachnoid Coat adhering to the Dura Mater; and
over that part of the Dura Mater, the offeous fubftance of
the Cranium was wanting, and a membrane feemed to fupply
its place. On inquiry, I find, that Sheep-graziers diftinguifh
with certainty the fitnation of this difeafe, by feeling a foft
place in the Cranium, at which they make a perforation, and
endeavour to extra¢t the Sac or Bag ; but, as the fubftance
of the Brain is deeply affedted by the difeafe, few are faved

by the eperation.

CHAP.
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An Attempt to prove, that the Changes
in the Texture of the Brain and Cere-
bellum, in confequence of Internal Hy-
drocephalus, are produced by the Ab-

forbent Vefiels.

T has been, fo far as I know, the univerfal opinion
of Anatomifts and Phyficians, that, in the Hydro-
cephalus Internus, the Subftance of the Brain is melted
down by the Watery Liquor which is effufed from the

Arteries.
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To fhew that they have thought fo, I fhall, at the foot of
the page, fubjoin a few quotations from fome of the moft

eminent Authors *,

* BoweTi, Sep. L.i. 5. 16. Obl. 1. * Nam potuit Cerebrum per redundans
“ ferum adeo fuiffe emollimm ut mucus cffe vifum fuerie.” 8. 16, Ad. ObL 5
% Radix Cerebri, a perpetuo illo diluvio et feri incubitn, in fibras difluxiffe vide-
# batur."

Moncacyr, de Sed. et Cur. Morb. Ep. xii. §.  Cerebrum in Hydrocephalo at-
“ tenuamm et in squam refolom."—6. “ Quod fi Cercbrum fit Hydrocephali
“ aqua diffolatum.”——6. Vernm quacungue ratione et quocungue ex fonte intra Ce-
4 rebri thecam aqua prieter naturmm congeratur ; fane poterit, i necdum illod con-
© greverit, ejus concretionem fuo interjeftu prohibere : aut fi jam concreverit ; inter
“ ejus particulas fe infinuando, has fenfim magis magisque disjungere, donec ad mi.
* pimas ventum fir, facile cum agua permilcendas, neque amplivs interncfcendas,”—
6. * In sltero Hydrocephalo non folum disjunftionem propemodum perfe@tam fed
# disjunftarum particularum cum aqua permiftionem ipfa indicabit agua loture car-
“ pinm Amilis, preeterquam et erallum meningem nihil dillinfi in diffuente cerebro

o yidere licuit."

Harren, in Elem. Phyl. L x. § xxxix,  Quod antem, difoluto in aquam Ceres
% bro et demum amiffo vivator,” &c. . . . . . .
% Fo modo credibile eft, fenfim quidem Cerebrum contabuifle in aquam.”
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. As a confequence of fuch an opinion, it fhould follow,
that the Watery Liquor pofleffed the farther quality of ren-
dering the white and opaque Medullary Subftance of the
Brain tranfparent ; and, on evaporating the water, the Me-

dullary Subftance fhould remain in the form of an extracl.

But, inftead of that, we do not perceive how the water
effufed into the Ventricles is brought in contact with the
medullary or other fubftance of the Brain, as the Ventricles
are lined with thin but denfe membrane.—We do not find
that we can diffolve the Medullary Subftance of the Brain in
the Watery Liquor we extract from the Ventricles of the

Brain of a perfon labouring under Hydrocephalus.

When we heat and evaporate the Watery Liquor collected
in Hydrocephalus, we are fo far from recovering the medul-
lary fubftance of the Brain, that very little coagulable or
folid matter is found in the refiduum ; for the quantity even
of the coagulable lymph is lefs in this than in moft other
fpecies of Dropfy *.

F 2 Similar

-_—

* BuweTy, Sep. L. i. 5. 36. Ad. Obf. 13. De H:r!ro:vc];h:]u, u Ague, in
" cochleari ferree, nonnihil prunis impofuimus. Non in gelatinam concrévir, oti

“ agus in veotre Hydropicorum folet, fed, polt evaporationem, fal acre reliquir.”
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Similar Watery Liquor, effufed in the other fpecies of Drop-
{y, is not found, nor fuppofed, to poflefs any fuch folvent

power.

I apprchend, therefore, that this hypothefis is to be en-
tirely rejected ; and, that inftead of fuppofing that the parts
of the Brain difappear becaufe they are melted down by the
Water, and rendered pellucid, we are to imagine, that the
parts of the Brain are carried off by the Abforbent Vellels ;
which are excited to unufual action, by the tenfion and irri-

tation which the Water occafions..

In a cafe, very different from Dropfy, to which I was
called, in 1984, along with Dr CuarLEs WEBsTER, I have
likewife feen undoubted proof, that a great part of the folid
fubftance of the Brain muft have been carried away by the
Abforbent Veflels, The Patient, a ftout man, about thirty
years of age, had, for ten months, complained of the moft
excruciating pain in the right fide of his Forehead, At
laft he was feized with delirium, which terminated in flupor
and apoplexy ; and in this ftate I found him. He died
next day. On opening his Head, the Left Hemilphere of
the Brain was found to have its ufual appearance ; but the

Anterior
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Anterior Lobe of the Right Hemifphere was of a deep pur-
ple colour, very confiderably indurated, and adhered firmly
to the Supra Orbitar Plate, On cuttiug it prrp{;n:lir_‘::]m'lf
into two parts, which I preferve, the diftindtion of Cineri-
tious and Medullary Matter was {carcely obfervable ; for
the whole of it was of a dark purple colour, nearly uniform
in texture, and had large and numerous vellels, filled with
red blood, in its compofition refembling the Lungs in an in-

flamed ftate more than the Brain.

There was no effufion of water or of blood, nor collecion
of purulent matter. It was therefore evident, that, in pro-
portion to the enlargement of the Blood-veflels, and perhaps
increale of their number, there muft have been an Abllrac-

tion of the Cineritious and Medullary Matter made by the
Abforbent Veflels.

As the Cortical and Medullary Subftances of the Brain
are not evidently compreflible, it follows, that in the cales
of Sudden Apoplexy, Epilepfy, Suffocation from Noxious Va-
pours, Drowning, Hanging, there can be no fuch fenfible
general Enlargement of the Blood-veflels as has been fuppo-
fed and defcribed by Authors. But if, by long-continucd

intemperance,
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intemperance, or other caufes, the Blood has been circulated
within the Head with more than ufual violence, there may
have been an increafed Abforption or Wafting of the folid
Subftance of the Encephalon; and, in proportion to that,
an Enlargement of the Blood-veffels, and evident Increafe of
the Quantity of Blood within the Head.

CHAP-




CHAP. V.

Circumftances enumerated, which prove,
That the Solid Parts compofing the
other Organs of our Body are Ab-
{forbed.

HAT the Solid Matter of the Brain can be carried off
by the Abforbent Veilels, appears, at firft fight, an opi-
nion fo incredible, that I fhall endeavour to fupport it by
the following Obfervations, — which, I apprehend, prove be-
yond a doubt, that the Solid as well as the Fluid Parts of

Animals are under a conftant ftate of Change.

a. The
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a. The Several Glands and Glandular Vifcera are often
enlarged and indurated, remain in that ftate for a confider-
able time, and {ometimes return to their natural fize and re-

cover their found ftru@ture. -

b. Hemorrhoidal Tuomours, which I have found te con-
tain a great deal of folid matter, inftead of being entirely
produced, as Morgacni and HarLpLer have afirmed®, by a
varicous ftate of the Veins, after increafing to confiderable
bulk, difappear almoft entirely, leaving nothing but the fkin

which covered them.

¢. Venereal Excrefcences, called Fici, Mori, &c, are often

removed by the internal ule of Mercury.

d. The glandular body ealled Thymus, generally difap-
pears, or is abforbed, before the fixteenth year of life.

& Where

* Morcacu1, Ep. zxxii. 1o, 11

Hatier, EL Phyf. T, vii. lsxiv, S,iv, § xii, p. 193,
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¢. Where the Skin is extended, and at the fame time ir-
ritated, by an abfcefs forming under it in the condenfed
cellular fubftance, it is wafted, and fometimes breaks into
holes, feveral days before the purulent matter contained in
the abfcefs is difcharged, that is, before the matter is in

contact with the fkin.

f- In like manner, the Flethy Parts of the Mufcles fome-
times fhrink greatly, lofe their red colour and fibrous ap-
pearance, and feem to be converted into white-coloured
tough membranes. I have long had in my polleflion a pre-
paration, in which a large portion of the Apex of the Left
Ventricle of the Heart of a Man has entirely loft its Flethy
Structure, and has the appearance of a white, tough, thin
membrane.  Within this part is contained a whitifh firm

Grume formed by the blood, fuch as is found in Aneurifinal

Sacs. ‘In other inftances, the whole Flelhy Part of a
Mufcle is removed, without the application to it of fluid or
acrid matter, which could be fuppofed to have corroded or
melted it down into a liquid ftate. A remarkable example

of this kind occurrpd about twenty years ago, in the cale

of an eminent Phyfician, Dr Av N, whom I attended
along with Dr Hay and the late Dr Horg, and who, for
upwards of a year before his death, had been diftrefled with:

G pains
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pains in the inteftines, On opening his body, we found,
to our furprife, that the diftended Sigmoid Flexure of the
Colon was firmly united with the Skin, and that the Abdo-
minal Mufcles were entirely removed from a fpace larger

than the whole hand could cover.

In Old Perfons, I have repeatedly found, that the Cavities
of fome of the Burfe Mucofie which are contiguous to Liga-
ments, communicated with the Cavities of the Joints, in con-
fequence of a Waiting of the Membranes of the Burfz and
Ligaments. Thefe Perfons had not, in life, complained of
pain ; no acrid, purulent, or other liquor, was collected ;
the fides of the holes by which the communications were
made, were not ragged, but {mooth ; no lacerated membranes
were found floating in the Burfie or in the Joints :  The
Walte, therefore, could only have been produced by the gra-
dual Abforption of the Particles which had compofed the

Membranes.

g But the moft ftriking proofs that the Solids may be Ab-
forbed, are to be drawn from attention to the Stru@ure and
Growth of the Bones, and to their Wafte by age and difeafe.

b. When Powder of Madder is mixed with the ordinary

food of an Animal, it communicates its colour to the clear

part
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part of the Blood, and foon thereafter the Bones are tinged.
The Red Colour of the Bone, in fome degree, depends or
the Particles of the Madder mixed with the Blood in the
Veflels of the Bone ; but as I have found, that the Colour
is little, indeed not fenfibly, changed by injecting pure wa-
ter into the Vellels, and wathing the Blood out of them, it
is certain, that the Colour is chiefly owing to a Red Earthy
Matter which has been added to the Bones whilft the Ani-
mal was fed with the mixture of Madder. If the Madder
be withdrawn from the food of the Animal, the Red Colour
difappears, which can only be by its Abforption.

i. The Skeleton of a very Old Perfon is fo much Lighter
than that of a middle-aged perfon of the fame ftature, that
the difference cannot be accounted for on the common fup-

pofition that the Solids are compadted, and the Fluids alone
abforbed.

k. On comparing a confiderable number of Sculls of very
Old Perfons, with an equal number of thofe of Middle Age,
I have found, that they had loft about Two Parts of Five
of their Weight.
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/. In the Jaw-bones of Old Perfons, befides their general
lofs of weight in common with the other bones, the Sockets
of the Teeth, after thefe drop out, are removed entirely ; fo
that the Lower Jaw-bone lofes neatly one half of its depth,

and, upon the whole, more than one half of its weight.

m. In the Aneurifm of the Arch of the Aorta, of which
many cafes are in my pofleflion, the Sternum, the Ribs, their
Cartilages, the Cartilages of the Trachea are altered in their
thape, and wafted in their fubftance, long before the Blood
gets into contact with them ; which muft be owing to an

increafed Abforption.

n. In Venereal Cafes, the Bones fometimes {well confi-
derably, or Nodes form upon them, both of which effedts

are often difperfed by Mercury.

e. In a very large collection of Morbid Bones in my pof-
feflion, whillt, in many inftances, their thicknefs and weight
are much greater than in found bones, in others, their

weight is greatly diminifhed,

p. In fome cafes of Ulcerous Caries affecting the lower

end of the Tibia and Joint ef the Ankle, I have found, af-
ter
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. ter amputation was performed, that the Bones of the Tarfus
and Metatarfus, at a diftance from the ulcer, were much

Softer and Lighter than in a found perfon of the fame

 age.

g« In Rickets, although the Bones, and particularly their
Extremities, are enlarged, yet the Skeleton of a Rickety
Child is commonly Lighter than that of Children of the
fame age who are killed by other difeafes.——In fome cafes
of Rickets, the Bones become not only thicker but heavier
than in the found ftate: In proof of which, I have in my
poffeflion the Parietal Bones of a Rickety Perfon which are

upwards of an inch in thicknefs.

r. In the difeafe called Incarnation of Bones, becaufle
they are foft and may be cut like flefn, the Bones become
femitranf{parent, and extremely light; and, in fome cafes,
whilft thefe changes were | going on in them, it was obferved
that the Urine depofited a large quantity of a White

;Pla[terﬁr-louking Sediment ; to which is added, in one cafe
of a Woman, of the name Sug, that before the difeafe be-
gan, fhe had been in the habit of devouring daily a great
quantity of Sea-falt. There can be no doubt, therefore,
that, in this difeafe, the Earthy Matter of the Bones is car-

ried
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ried off by the Abforbing Veflels: In confequence of which,
thofe Bones, or Parts of Bones, which naturally are the
hardeft, or have the greateft quantity of Earth in their
compafition, are by this difeafe rendered the fofteft,

J+ From the whole, it appears, not only, that the Solid
Parts of the Body may be Abforbed in confequence of Dif-
cale ; but, that in Health, and during the whole Courfe of
Life, there is fuch a conftant Interchange of the Particles
which compofe the Solids, by means of the Vellels which
Secrete and Abforb, as to render it doubtful whether a fin-
gle Atom remains in our Bodies which formed a part of

them fome years ago.

CHAP




CHAP. VL

At what Time the Circumftances enu-
merated in the laft Chapter were firlt
taught by the Author.

F late years, the Abforption of the Solid Parts of Ani-

mals has been mentioned by a few Writers who have
publifhed in London: And as Mr Jon~s HuwTeEr has been
quoted by fome of them, as the Author of this Doctrine, I
muft here obferve, that fo far back as the year 1739, and
ever fince that time, I have mentioned, in different parts of
my annual Courfe of Leétures in this Univerfity, all the Cir-

cumftances above mentioned which relate to the Bones, and
likewife



56 WHEN THE AUTHOR FIRST TAUGHT THE

likewife feveral of the Circumftances which appeared to
prove an Abforption of the other Solid Parts ; and, parti-
cularly, I endeavoured to explain, on this principle, the
Changes which are produced on the Sternum and Ribs by
Aneurifm, which Dr WiLriam HuNTER, at that time, ac-
counted for, on the erroneous fuppofition, that thefe Bones
were melted down by the current and folvent power of the
Blood. Sce Med. Obf. and Inq. vol. i. 1757, p. 344. * But
“ in this cale,”” fays he, “ the appearance was rather as if
% the Blood had infenfibly diffolved and walhed away the
“ Subftance of the Bone, making greateft havock in the
“ fofteft part of the Bone, as we fee in ftones of unequal
“ texture that have been leng wathed by a dropping, or a
“ ftream of water. Has the Bone that property which fome
“ have afcribed to it, of diffolving Bony Matter #** &ec.

It is plain, then, either, that Mr Jouw HuwsTter had not,
at that time, propofed the Doérine of the Abforption of
Offvous Matter ; or, if he did fo, that his Brother was ig-
norant of it, or paid no regard ro it

When, near twenty years thereafter, Mr Jonn HuNTER
mentioned fuch an opimion in his Le@ures, it appears, from
the teftimony of a very fenfible and ingenious gentleman,

(Dr




DOCTRINE OF THE ABSORPTION OF THE SOLIDS. 37

(Dr WixTErRBOTTOM), who attended him then, and who, in
his Thefis, has thewn his difpofition to do him juftice, that
he refted his opinion chiefly, if not folely, on the circum-
ftance, that in Growing Animals the Medullary Canal is en-
larged in its diameter ; which he took for granted muft be
owing to an Abforption of the Internal Layers of the Bone,
whilft new Layers were adding to its external part ; not
knowing that the celebrated Du Hamer has, upwards of
half a century ago, proved by the following fimple and de-
cifive experiment, That the Diameter of a Bone, as well as
that of its Medullary Canal, is increafing in Growing Ani-
mals, by an Extenfion of the feveral Layers which compofe
at. ‘See Mem. de I’Acad. des Sc. 1743, p. 102.  “ J'en.
“ tourai 1’Os d’un Pigeonnean Vivant avec un Anncau de
“ fil d’argent, qui éroit placé fous les Tendons et {ur le Pe-
“ riofte. Je laiffai la cet Anneau, pour reconnoitre ce qui
“ arriveroit aux couches Offeufes déja formées, fuppolé
“ gu'elles vinflent & s’etendre ; car je penfois que mon An-
“ peau étoit plus fort qu'il ne falloit pour refifter a 1’ effort
“ que ces lames Ofleufles feroient pour s'ctendre. Il refiftoit
% en effer ; et les couches Offeufes, qui n’étoient pas encore
* fort dures, ne pouvant s'etendre vis-d-vis ’Anneaun, fe coun-
“ perent. Ce qui prouve bien I'Extenfion des Couches Of-
“ feufes, c'eft qu’ ayant diffequé la partie, je trouvai, que le

H “ Diametre
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“ Diametre de I’Anneau nétoit pas plus grand que celui du
“ Canal Medullaire.”—To fhew ftill more clearly, that
Mr Joun Huwrter had built his opinion on an erroneous
foundation, I have remarked, in many Difeafed Bones in
my pofleflion, in which the Thicknefs of the Bones is great-
ly increafed, that the Medullary Canal is much diminifhed.
——From this, and from Duv HameL’s experiment, then, we
may oblerve, that the Plates of the Bones may be extended
in all directions, or, that they grow in length, breadth, and
thicknefs.

Dr WinTErRBOTTOM, after attending Mr Jouns HunTER'S
Lectures, ftudied the ufual number of years in this Univer-
fity, and received the Degree of Dodétor of Medicine, in
1781, after publilhing an excellent Differtation, De Vafis
Abforbentibus.,

In this, p. 27. he writes as follows :

“ § 34. Abforbentia, Fluida forbere, jamdiu notum ; glo-
“ ria autem monftrandi ea Solida quoque haurire, penes
“ Moxro Anatomicum peritiffimum eft. In hanc fenten-
“ tiam, uti jamdudum in Prele@tionibus pradicavit, multis
“ argumentis adductus ibat :. Sed prefertim, quia Thymum

“ glandulam

t‘:\-.
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“ glandulam evanefcere ; Ofla Senis multo leviora quam Ju-

“ yenis efle ; Terram Rubram, quam Rubia TinCorum in

“ Offa infert, poft aliquod tempus auferri; etiamque variis
“ in morbis Offa mollia, diftorta, fere pellucida, et levia, de-
“ yenire ; imo, aliquot in exemplis, infolitam quantitatem
“ Sedimenti Albidi, Terre Offium fimillime, in Urina fuifle

“ inventam, — animadvertit.

“ In Prele@ionibus, de eadem re, obfervavit cl. JoannEes
“ Hunter, “ Quamvis difficile comprehenfu fit quomodo
“ Vala poflint Solida amovere, ®que tamen difficile compre-
“ henfu quomodo ea formare poflint, quod nihilo feciis feré

“ omnes credunt.”’

“ § 35. Solida nmon minus quam Fluida abforberi, pro
“ certo affirmare haud cunctor ; namque Ofla Hominis, me-
dia =tate, plus Ponderis quam Senilia, ®que ampla ha-
“ bent. Quibufdam in exemplis quoque Atrophiz et Tabis,
L34

partem oflium efle abforptam, inter Anctores omnes con-
“ yenit,

“ § 36. Hanc rem Joanwegs HuwTER quim pulcherrimé
“ fic illuftrat, (*in Prele@ionibus): “ In Offle Femoris In-

H 2 “ fantis,
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“ fantis, Cavitas initio perexigua eft ; corpore autem cref~

L1

{3

L1

cente, amplior evadit: Ita, dum Arteri@ Terram Offis
externe parti adjiciunt, Abforbentia eam interné ad-
imunt,*’

L

Dr WinTerBoTTOM adds, in a Note +, “ Hoc aliter ex-
plicari pofle equidem non nego; fed opinio modd pofi-
ta, etfi non omnind certa, pulchra faltem mihi wvide-

tur.*"

CHAP




CHAP VI

Of the Cure of Internal Hydrocephalus
by Medicines.

S, probably, the Particles compofing the Solids of our

Body are diffolved by Secreted Fluids; or reduced to a
Fluid State before they be fit for being abforbed ; and as,
therefore, the Wafte of the Solids, by the Abforption of
them, muft be performed by a much more complex procefs
than that of Fluids ; we fhould, after finding proof that the
Cineritious and Medullary Matter of the Brain can be remo-
ved by it, be apt, at firlt fight, to fuppofe, that the Internal
Hydrocephalus could be ecafily cured by Meditine. But,

when -
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when we refleét, that the Diftenfion and Irritation, which
create the unufual exertion of the Abforbent Syftem, feem to
operate ftill more powerfully on the Secerning Veflels, and
that whilit the Abforbents are preying on the Solid Matter
of the Brain, the Effufion of the Watery Liquor is increa-
fing rapidly, we begin to perceive, that the Cure muft be
much more difficult than we had fuppoled it to be: And,
as we find, by experience, that Irritation greatly increafes
the difcharge from exhaling veffels, I have often thought,
that the fingular Senfibility of the Parts of the Brain, high-
ly excited by the Diftenfion of its Ventricles in Hydroce-

phalus, muft, in it, render the chance of Cure far lefs than

it is in other {pecies of Encyfted Dropfy.

Of late years, Mercury has been much extolled for the
cure of Hydrocephalus Internus ; and various cafes of fuc-
cefs with it; even after the difeafe had made confiderable

progrefs, have been publifhed.

I fhall fubjoin a Summary Account of the Cafes in which

I have made trial of it.

Since the month of Auguft 1779, I have attended Twenty-
two Patients, labouring under Internal Hydrocephalus, to whom
I
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1 have given Mercury.

Of thefe, Fifteen were Males,

and Seven Females. Twelve of them were under Seven

years of age: Nine of them were from Eight to Fourteen

years of age: One was Twenty-three years old. Four

of them lived Five Days only after I was called : Nine of
them furvived Seven or Eight Days: Three of them fur-
vived Ten Days: Five of them furvived Thirteen or Four-
teen Days : One, Six years of age, furvived Four Months,
without any fenfible Enlargement of his Head.

In treating thefe cafes, I generally began with the appli-
cation of Leeches to the Temples. I then gave Calomel, in
fuch quant;t)f as to act as a brifk purgative. I applied a
large Blifter to the Top of the Head. In fome cafes, I
kept a portion of the bliftered part open as an Iffue. In
others, I applied Blifters in fucceflion to different parts of
the Head. In all of them, I directed, that ftrong Mercurial
Ointment fhould be carefully rubbed upon the Skin of the
Legs or Arms, morning and evening : And, in feverals, I
added Dofes of Calomel by the Mouth ; taking care not to

give fo much of it as to occalion purging.

In fome cafes,
I combined the Powder of Squills with the Calomel ; and in

a few, the Powder of the Digitalis Purpurea.

In
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In Four of thefe cafes, the Gums became Red, but with
little fwelling : In Four others, the Gums were not only
Red, but confiderably fwelled. In Two cafes, there was a
free Salivation. In the Boy, fix years old, who furvived
four months, a profufe Salivation was kept up for feven
weeks 3 yer, after his death, Eight Ounces of Water were
found in the Ventricles of the Brain, by Mr Guorrow, Sur-
geon in Dunfermline, under whofe care he was after the

Salivation. In none of the other cafes, were the effects

of the Mercury diftinguithable.

As, in the greater number of the above cafes, the difeafe
had made confiderable progrefs before I was called ; and
as moft of the Patients furvived -bur for a fhort time there-
after ; the Effects which the Mercury may have, if given
on the firft appearance of the fymptoms, are by no means
fully determined. And, as I have repeatedly found, iﬁ
other dangerous fpecies of the Natural Encyfted Dropfy,
particularly in Hydrothorax and Afcites, that Mercury, ¢om-
bined with Squills or ether diuretic medicines, in fuch fuan.
tity as to falivate in a flight degree, contributed much to
the relief or cure of the Patient; I would recommend the
farther trial of it in Hydrocephalus, At the fame time,

confidering




BY MEDICINES. 65

mgm:tm fenﬁhﬂltj', and delicate tex-

TR Lo . CHAEP

]
gy '
- =
b -
- - 1"_.'
.:I.L if I":.;F:‘ -!"
T
. |I t-? "
i LA
Idi ..dl e . ..
‘I‘ ?.-"b. -: L*"Ib:L::n )
} -.._ rl'l'-“':- f.‘H'-III i
Ff "'







CHAP. VII.

Of the Cure of Hydrocephalus Internus
by Chirurgical Operation.

UR different States of the Difeale may occur, which

we fhall confider feparately.

1. Ir, when the difeafe began, it was not attended with
acute pain, and the other common {ymptoms ; for I think there
can be no doubt that the Patient muft fuffer much more diftrefs
when the Water 15 colle¢ted within and diftends the Ven-

Iz tricles,
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tricles, than where it is effufed on the External Surface of
the Brain: and if, from a very evident fluctuation of the
Water, chiefly at the Bregma, it is fuppoled, that the Water
is finated immediately within the Dura Mater, between it
and the Surfaces of the Brain, Cerebellum and Spinal Mar-
row : we ought to pundture the Dura Mater ; as this can
be done without danger, may give immediate relief, and may
have fome chance of producing a cure, The ‘Dura Mater
ought -to be punctured cautioufly with a Lancer, at the fide
of the Bregma, or as far as poilible from the Superior Lon-

gitudinal Sinus.

In my Book on the Nervous Syftem, Chap. iv. Sect. 3.
I have given the hiftory of one attempt of this kind, which
I direéted ; and fhall here refer the Reader to it

2. Ir the Water be colle@ted, in fmall quantity, within
the Ventricles, which is almoft always the cale in the
Acute Hydrocephalus, the deep Wound of the Subitance
of the Brain, which muft be inflited in order to reach the
cavity of the Ventricles, would probably prove fatal direct-
ly, or indirectly by exciting inflammation : or, if it fhould

neither
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neither immediately prove fatal, nor excite inflammation,
the Water would foon be again collected ; and, of courfe,

the difeale would, ere long, terminate in death.

3. I the Chronic Species of Internal Hydrocephalus,
where the Head is enlarged by Water, which has been gra-
duallj: collecting, and is ftill entirely confined within the
Ventricles of the Brain, fome Authors have propofed, and,
in a few cafes, have ventured, to difcharge the Water by
punéture with a Trocar. But, within a few hours after
the operation, every one of their Patients died *,

Upon

* Ep. F!lnlﬂ'.&'ﬁﬁ'&, Hit. 161z = Hj‘:lmﬁephaium infantis incidit, funeflo

“ gvento."

G. Fasricivs, Cent. iii. Obf. 13. * Ab Hydrocephalo incilo, aperto Bregmate,
% mors." b

D. Paxanovrvs, in latrolog. “ In Hydrocephalo, a perforatione cramii mors.”

WErFER,
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Upon the whole : When we confider the various dangers
which muft arife from the pun&ure of the fubftance of the
Brain ; from the unequal bending, preflure, and perhaps la-
ceration of parts, which muft happen when the Brain col-
lapfes ; from the admiflion of the air ; from the impoflibi-
lity of adapting the Cranium exaétly to the Brain for its
fupport, by the application of any bandage ; —no prudent
Surgeon will embark himfelf in fuch an attempt, — “ Ne,
“ quem fervare non potuit, occidifle videatur.”

4. Ir the Water, after having been colleéted and confined
within the Ventricles of the Brain, fhall have made its way
“out of thefe, in confequence of the deftruétion of fome of
the Solid Subftance of the Brain by the Abforbent Veflels,
fo as to be lodged, in part, between the OQuter Surface of

the

Werrer, Obf. 49. * Hydrocephalus, in Puella quinque annorum, infeliciter
% feltos.”

“ MuraLTes froftrd tentavit curationem Hydrocephali incifi.”

Le Cat. Phil. Tr. Vol. slvii. Art 4o
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the Brain and the Dura Mater, although it may be difchar-
ged by a puncture of the Common Teguments and Dura
Mater only ; yet, as the fubftance of the Brain has been
materially injured by the difeafe, the cafe is evidently, in
all other refpeéts, more defperate than the former,

THE END OF TREATISE FIRET.
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TREATISE SECOND:
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INTRODUCTION.

N this Paper, I fhall briefly ftate fome material circum-
ftances, refpeding the Strufture and Funélions of the
Eyes, which have eflcaped the obfervation of Authors; or,
concerning which, erroneous opinions have, I apprehend,
been entertained by them : And I fhall begin with Remarks
on the Humours of the Eye, and from thefe fhall proceed
outwards, as I have found that a Demonftration or Defcrip-

~ uion in this order is the moft intelligible.

K CHAP







GHAP. L

Of the Capfule of the Vitreous Humour.

HE Capfule of the Vitreous Humour, from the Bottom
of the Eyeball till it gets forwards as far as to the
Roots of the Ciliary Procefles, is fo extremely thin and deli-
cate, that it can fcarcely be demonftrated by Diffection; and,
fo far, it has very little adhefion to the Retina which covers

it.

Within the Roots of the Ciliary Procefles, it adheres
clofely to the Retina ; and, a little farther forwards, it feems
to divide into two diftin&t Layers. The External continues
to be glued to the Retina, and accompanies it to its termina-

K 2 tion,
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tion, which we fhall find to be in the Forepart of the Cap-
fule of the Cryftalline Lens, about one-twentieth of an inch
from its outer edge: The Internal Layer adheres firmly to
the Vitreous Humour, till this is connedted with the pofterior
part of the Capfule of the Lens, at the like diftance, nearly,
of one-twentieth of an inch from its outer edge ; and at the
diftance, therefore, of one-tenth of an inch from the con-
nexion of its Anterior Layer and Retina with the Lens.
The outer edge, therefore, of the Cryftalline Lens, covered
with its proper Capfule only, ,occupies a fpace nearly one-
tenth of an inch in breadth, between the two Layers of the
'IIZIapﬁlle of the Vitreous Humour.

The Anterior Layer of the Vitreous Humour being fixed to
the Cryftalline Lens, at the diftance, nearly, of one-tenth
of an inch from the attachment of irs Pofterior Layer, —
a Canal, bounded by the Two Layers of the Vitreous Hu-
mour, and by the edge of the Cryftalline Lens, as its bafis,
is formed, which was difcovered by Dr PerrT, and is named
after him #,  Air, blown into this fpace, pafles, of courfe,

around

* Mem, de I'Acad. des Scicnces, 1726
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LHAP L.

Of the Cryftalline Lens.

SECT. L

Of the Capfule of the Cryflalline Lens.

HE Capfule of the Cryftalline Lens, is of confiderable
thicknefs ; but has little toughnefs, or is eafily cut or

lacerated.

The Capfule of the Vitreous Humour, by its divifion into
the Two Layers I have defcribed, has been fuppofed to form

it *. Burt this is an erroneous opinion ; for, it is not only
much

* Wiwstow, Traité de la Téte, 335. © La Capflule Cryflallaine ell formée
# par la Duplicature de la Tunique Vitrde, comme j"ai dit, 329."
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much Thicker than the Capfule of the Vitreous Humour, but
is found on the Outer Edge of the Lens, covering that part
of it which lies between the Anterior and Pofterior Layers
of the Vitreous Capfule, and which is not covered by
thele.

Oculifts, founding on the Divifion of the Capfule of the
Vitreous Humour into Two Layers, which pafls to the fore
and back parts of the Capfule of the Lens, have confidered
thefe as Membranes fuperadded, and loofely conneéted to the
Capfule of the Lens; and therefore pretend to detach the
Lens, in its proper Capfule, from the Pofterior Layer of the
Caplule of the Vitreous Humour, without lacerating it, or
breaking the Subftance of the Vitreous Humour *.  But, in
fa&, Both Layers of the Capfule of the Vitreous Humour
are {o intimately connedted to, and incorporated with, the
Capfule of the Lens, that the Pofterior Part of the Capfule
of the Lens cannot be feparated from that of the Vitreous
Humour, without tearing it, and, with it, the Subftance of
the Vitreous Humour.

SECT.

* Mr. duo WExzEL, on the Cataraft, Seft. xxvi.
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SECT. II

Of the Strucure of the Body of the Cryflalline Lens, and Whether
the Fibres which enter into its compofition are Mufcular ?

It has been long known, that the Cryftalline Lens confifts
of Lamelle, which are very foft and tender on its furface,
but become firmer, tougher, and heavier, as we approach
to its centre; and that the Lamelle are compofed of

Fibres,

LeevwexnoEE, who firft obferved the Fibrous Structure
of the Lens, has deflcribed them as difpofed in a very com-
plex and regular manner, and he fuppofed them to be Muf-
cular ; and this delcription and opinion have of late been

revived.

I had, many years ago, examined and demonftrated the
Fibrous Stru@ure of the Lens, in the different Clafles of
Animals, which I mentioned in my Book on Fifhes, Ch. XL. ;
and, lately, I have repeated my obfervations, with the aid
of the Microfcope, without finding that the Fibres are dif=

L pofed
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pofed in the regular manner which has been defcribed and
delineated with o much feeming accuracy, or that they can
be at all feen till after the Lens is torn or cut: and, be-
fides their Want of Refemblance to Mufcle and Tendon, the
following arguments appear to me to render the opinion of
their being Mufcular extremely queftionable,

-t

1. After the Cryftalline Lens is extracted, the Eye, aflift-
ed by a Common Lens, feems capable of adapting itfelf to
different diftances. In Two Cafes I examined, above rwenty
years ago, it appeared to be fo: At the fame time, I muft
acknowledge I could not truft fo entirely to the report. of
the patients as to be fully convinced of this.

2. I fhall, in a following part of this Paper, endeavour to.
prove, that we pollels other means of accommodating the

Eye to objeéts placed at different diftances.

3. The External Lamelle of the Lens, and the Matter
which connects the Lens with its Caplule, are {o extremely
Soft, that fuch a degree of mufcular action of thefe Fibres
as could occafion any alteration of its general fhape, could
fcarcely fail to lacerate the external part of the Lens, and

to detach it from its Capfule.
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4. In Fithes, where thele Fibres are more manifeft than
in other Animals, as the Cryftalline Lens is nearly {pherical,
and the Matter compofing it nearly incompreflible, the Fibres
compofing its Lamelle, although ;:hey poflefled a Mufcular
Power, could neither change its Spherical Figure, nor render
it more Convex by leffening the Diameter or Bulk of the

Sphere.

SECT. Il
Of the Refrailive Power of the-Cryflalline Lens.

. It has been very generally fuppofed, by Anatomifts and by
Opticians, that the Refractive Power of the Cryftalline Lens,
compared with that of Water, is proportioned nearly to its
denfity ; or, that its power exceeds that of Water fomewhat,
on account of the Inflammable Matter which enters into its
compofition ¥, But different confiderations, and particular-

L2 ly,

* Harree, in Elem. Phyf. Vol. v. Lib. xvi. p. 4e2. * Parvam cffe qua aquam

# fuperat, preerogativam, nuperi fatentur. Erit tamen aliqua, et ex ponderis ra-
% tione,
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ly, that the rays of light cannot be refrafted on entering
the Cornea in Fifhes, and therefore that their Cryftalline
Lens, which is not more diftant from the Retina than in
Land Animals, muft poflefs much greater power of Refrac-
tion, — having led me to fufpe an error in the common
opinion, and to put this highly curious point of Phyfiology
to the teft of experiment, I difcovered, That the Spherical
Nucleus of the Cryftalline Lens of the Cod, which, in fpe-
 cific gravity, is to Water nearly as 6 to 5, and to common
white Glals as 3 only to 10, colleéts the Light fo much
more powerfully than Water or Glafs does, that its Focus
is not more than one-fixth part of its Diameter diftant from
its Surface ; whereas the Focus of the Rays colleéted by a
Glafs Sphere, is at the diftance of one-fourth of the Dia-
meter of the Sphere ; and the Focus of the Rays collected

by

* tione, quee tamen fere fit ut 171 ad 10, et particularum inflammabilivm. An-
¥ pulum incidentize radii ex humore aguee in lentem wenientis, ad angulum re-
W fraftionis, facit uti By ad 85, cl. PorTERFIELD :  Eandem rationem weflimat
# ¢l. PEMBERTONUS, uti 13 ad 13; et uti 21 ad 20, cl. WinTRINGHANM." And
Dr PorTERFIELD adds, ¥ This is a furprifingly fmall refraflion, and yet it is o
& gertain as any thing in Evcrip, that it can be mo greater.”
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by a Sphere of Water, is diftant from it one-half of its

Diameter *,

On performing a fimilar experiment with the Human Cry-
ftalline Lens, I found, that the Focus, of parallel rays of
light falling on it, is at the diftance of three-eighths of an

inch from its Centre.

But, although this fhews, that its powers are far inferior
to thofe of the Lens of the Fith, and even to thofe of Glafs,
which, of the fame fize and fhape, would collect the light at
the diftance of a quarter of an inch {; yet, as the Specific
Weight of the Human Lens does not exceed that of Water
above a tenth part, its powers are much greater than have
been fuppofed by Authors; and the Focus formed by the
Human Lens, will be found to be fituated, nearly, half-way

between thofe produced by Glafs and Water.

CHAP.

* For a more particular Account of my Experiments, I (hall refer to my Book
on the Strufture and Phyfiology of Filhes, 1785,—Chap. xi.

+ In this calculation, I fuppofe that the Radius of the Sphere of which the An-
terior Part of the Lens is a portion, is 74 lines in length, and that of it Poltericr
Part 5 lines only.
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" Of the Optic Nerves and Retina.

HE Optic Nerves have, in their whole courfe, lefs ap-
pearance of a Fibrous Struéture than perhaps any othes

pair of Nerves in the Human Body.

SECT. L

Hexnce, although it appears to me evident, that the Mc-
dullary Matter of the Right Nerve is incorporated with that
of the Left, where they are connected within the Head, yet
I have found it very difficult, if not impoffible, to determine
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92 OF THE OFTIC NERVES AND RETINA.

in what proportion of parts the mixture is .made, or to trace
either .of the Nerves, with certainty, from its Origin to its

Termination in the Retina.

8B G I

MariorTE, above a century ago, has, by an ingenious ex-
periment, ‘proved, that we are infenfible of an obje& if its
picture falls on the Entrance of the Optic Nerve into the
Eyeball. On repeating this experiment, many years ago, I
found, that the Diameter of the Obje@ which difappears is
very nearly equal to one-ninth part of our diftance from it ;
or, that, at the diftance of Nine Feet from a wall, a Circle
One Foot in Diameter is loft. If, therefore, we fuppofe the
Human Eye to be One Inch or Twelve Lines in Diameter,
and that the Rays of Light, ifluing from the Objed, decui-
fate about the Centre of the Cryftalline Lens, which is near-
ly Three Lines behind the Cornea, or Nine Lines from the
Retina, — the infenfible Spot on the Bottom of the Eye will
be One Line in Diameter; and with this calculation I
found that the adlual meafurement of the Medullary Part

of the Optic Nerve agrees very nearly.
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I next found, that an obje@ begins to difappear, when the
point to which the Eye is dire@ed, is One-fourth of the di-
ftance of the Eye from it ; and hence, upon the fuppofition
above ftated, the Axis of the Eyeball will be found to be
Two Lines and a Quarter from the Outer Side of the Op-

tic Nerve, and Two Lines and Three Quarters from its

Centre.

SECT. IIL

Waes the Nerves, after entering thE'E]'l'.‘IJEI.]-lS, form the
Retina, their Colour is changed from White to Cineritious ;
but no Fibres are to be {een in the Human Retina, even
with the Microfcope ; but the whole appears to be com-
pofed of an Uniform Pulpy Matter, on the Outer Side of
which, chiefly, Veflels are difperfed, fupported, as I fuppofe,
by a Membrane the fame with or analogous to the Pia
Mater. The term Retina is therefore improper, where it is

applied to exprefs a Network or Fibrous Texture.

M SECT.




—

WSS AN T T TR e ™

04 OF THE OPTIC NERVES AND RETINA.
———
U

Of the Termination of the Retina.

Nor long after I began to ftudy Anatomy, finding very
contradi¢toy accounts of the Termination of the Retina,
given by the moft eminent Authors #, and even by the fame

Authors,

* Wiwsrow, Traité de la Téte, 237.: “ Clell peut-étre cette continuation
“ gui fait quelquefois parcitre les Feuillets ou Procefles Ciliaires comme revetus
« d'une Pellicule Blanchitre ; et c'elt peut-tre, aufli, ce qui augmente l'epaiffenr
“ de la portion anterieure de la Capfule Cryllallaine.” Yet, in p. 231. he de-
feribes the Black Paint of the Choreid Coat as connefted with the Capfule of the
Vitreous Humour, inflead of the Retina: ¢ Les Sillons Rayonnés de la Tunique

& Vitrde font tout & fait Noirs."

Havrrer, Pr. Lin. pxv.: “ Ubi vero Retina ad Proceffus Ciliares pervenit,
% fequiter corum duftum, et ad Lentem properat, in hojus Capfulam innata, et
“ huic obduéta, fi fides ct aliorum cl. Virorum et meis experimentis haberi poteil :
" neque enim de eo fine in Quadrupedibus conftat.”  But; in a later Wark, he
exprefles his doubts of the accuracy of the above defcription: EL Phyll. Lib. xvi.
p- 388. ¥ Dmnibus perpenfis, amplio, ei fententiz propior que Membranulam a
“ Retina diverfam, inter Uveam et Vitream, ad Lentem producit.”
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Authors, as Drs Harrer and Winszow, I examined this
matter with fome care in the Human Eye; and it then ap-
peared to me, that the Retina terminated abruptly about the
Root of the Ciliary Procefles, refembling the Brim of a Tea-
Cup: And, as the opinion of Winstow, Femremwv, and, at
that time, of Dr HarLrer, that it was fixed to and covered
the Cryftalline Lens, appeared to me incredible, becaufe it
would have been ftruck with the Light, before this was col-
lected into a Focus or Picture ; and as a Figure, publifhed,
fome time thereafter, by the generally accurate Zinx¥, feemed

; to correfpond with what I had feen, I prolecuted the fub-
je@t with lefs attention than perhaps I thould otherwife have
done.

Lately, I afked the favour of my very dexterous and ac-
curate Afliftant, Mr Fyre, to repeat the dilledtion of the
Eye, in the Ox as well as in the Human Body, and to draw

aFig'lm:. of the Termination of the Retina. His firlt Figure

M 2 correiponded

® Ziww, Tab. ii. Fig. 1. and in Cap. iii. p. 116, lin. 13. “ Ad Originem
“ Proceffunm Ciliarium, non fenfim evanelcere, fed Fine ubique :tqunl.i. &L ac-
" curaté limitate verminari.”
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correfponded with what I had obferved : But he rold me,
afterwards, That, on being ftill more cautions in his diffee-
tion, the Retina appeared to him to be continued on the
Inner Side of the Ciliary Procefles, and to terminate in the
Outer Edge of the Cryftalline Lens. On reviewing the
fubject, I obferved, beyond all deubt, that this is the cafe ;
and likewife difcovered the caufes of the error into which
I had fallen with Dr Zixn. In the firft place, When the
Continuation of the Choroid Coat and Ciliary Procefles is
lifted up, the Black Paint, which lines thefe, adheres to and
conceuls the Retina. In the next place, The Retina has fo
much fupport from the Paint on its Outer Side, and fuch a
degree of Adhefion, firlt to the Caplule of the Vitreous Hu-
mour, and then to the Edge of the Lens, and has fo little
Connedtion to the Choroid Coat behind the Root of the Ci-
liary Procefles, that, in the courfe of the diffection, a flight
Preflure being made, the Retina is lacerated, and appears to
terminate abruptly at the Root of the Ciliary Procefles.

To fhew the Termination of the Retina in the Outer
Edge of the Cryftalline Lens, let the Eye be laid on the
Cornea, and a Circular Cut then made, throngh all the Coats
of the Eye and Vitreous Humour, behind the Ciliary Circle ;

the
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the Retina will then be feen, lining the Black Paint upon
the Ciliary Procefles, and pafling from thefe to the Lens.

Next, let the Cornea and Sclerotic be taken off, the Iris
cut away, and the Ciliary Procefles raifed off from the Paint
which lines them and fticks to the Anterior Part of the Re-
tina ; and then, with a very foft Pencil, dipt in water, let
the Black Paint be brufhed off, and the whole Courfe of the
Retina will be feen diftinctly.

On examining the Retina with ftill greater accuracy, it
appears, that it has exactly the fame Number of Folds or
Doublings that the Choroid Coat has ; for it enters Double
between the Ciliary Procefles, nearly in the fame way that
the Pia Mater enters into the Furrows of the Brain,  The
Furrows and Doublings of the Retina, which, if we are to
ufe the favourite term of Ciliary, may be called its Ciliary
Proceffes, make an impreflion on the Anterior Part of the

Vitreous Humour.

I have already obflerved, that the Black Paint lining the
Ciliary Procefles. of the Choroid Ceat, has a confiderable ad-
hefion to the Retina, which is Thinner here than on the

Pofterior Part of the Vitreous Humour ; and, on its Inner
Side,,
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Side, the Retina adheres flill more firmly to the Coat of the
Vitreons Humour, which is much Tougher here than it is
where it covers the Back Part of the Vitreous Humour.
At laft, the Extremities of its Ciliary Procefles divide ihl:q
a ftill greater Number of Parts or Fibres, refembling the
fmall Branches of Nerves in other places of the Body, which
are clofely connected to the Fore Part of the Capfule of
the Lens, about One-twentieth of an Inch diftant from its
Outer Edge, or Place where the Anterior and Pofterior
Plano-convex Lenfes which form it, are joined rtogether.
After which, thefe Fibres either terminate, or become fud-
denly fo pellucid, that it is impolflible to trace them farther ;
and it is furely highly improbable that they form an Exter-
nal Coat to the Capfule of the Lens, as WinsLow, FERREIN,
and HaLrLer, fuppofed, or that their Continuation on it af-
fifts in Vifion, as the Rays of Light are not fo fully col-
lected upon the Capfule of the Lens as to form a diftinét
Pi&ufe, and we farther obferve, that when a Cataract is
very opake, the Light which falls on the Capfule of the
Lens gi:r{.'s no diftinét idea of objects.

The Retina, at its connedion with the_Vitreous Humour
and Cryftalline, is remarkably Tougher than it is in any other
part; or it feems to adhere there, to the Anterior Layer of

the
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the Capfule of the Vitreous Humour, by Cellular Threads,
or perhaps by the Pia Mater, which, as I have elifewhere en-
deavoured to prove, accompanies the Nerves in their whole

progrefs.,

In the feveral Figures of Table Firft, and Table Firft #,
the Courfe and Termination of the Retina are accurately
reprefented ; and the Reader may now confult the Expla-

nation given of thefe Tables.

In confequence of the Termination of the Retina being
extended to the Cryftalline Lens, it is evident, that, in
Gﬁuching, the Surgeon muft, before he reaches the Lens,
wound the Retina with his Needle ; and if he afterwards
deprefles the Capfule along with the Body of the Lens, or
if a Needle is pafled around the Lens in order to detach it
from the neighbouring parts, as has been advifed f, the
- Anterior Edge of the Retina muft be lacerated, and very

much - injured.

t+ Mr. du WEwzEL junior, on the Catarafl, 5¢&. xvi
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As the Rays of Light cannot be directly collected, fo as
to form a diftinét Pi¢ture on that part of the Retina which
lines the Ciliary Circle and Ciliary Procefles, there is per-
haps reafon to fufpe@, that the Light which is reflected
from the Piéture formed at the Bottom of the Eye, does not
aflit Vifion, by giving a Second Stroke to that part of the
Retina on which the diftiné Pidture is formed,—which feems
to be the idea of Authors ; for fuch a Second and Pofterior
Stroke would have nearly or exaétly the fame effet as the
Firft : But rather, that we receive, on the Anterior Part of
the R{;I:ilm,h lining the Ciliary Circle and Roots of the
Ciliary Procefles, a Second and very different kind of Im-
pulfe, by the Light refleéted from the Bottom of the Eye
to this part, by which we fee and judge better of the |

object.

This fuppofition feems to be f{trongly fupported by the
general obfervation, that the Paint lining the Choroid Coat
at the Bottom of the Eye, which has been called Tapetum,
is remarkably Bright, and fit for the Refleétion of Light in
thofe Animals which feek their food in the Night-time, when

fuch an aid is evidently molt neceflary.

The
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The Analogy of the Cochlea of the Ear, which receives
One Impulfe through the Chain of Bones connedted to the
Membrane of the Oval Hole, and Another by the Membrane

of the Foramen Rotundum, fupports this Opinion.

N CHAP
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Of the Choroid Coat and Ciliary Proceffes.

N Man, and, fo far as I have obferved, in all the Gerera of
the Mammalia, Birds, Amphibia, and Fifhes, the Choroid
Coat and Ciliary Procefles confift of a Vafcular Coat lined with
Paint : But, in one Species, the White Rabbit, I have found,
that the Paint is wanting *, and the fame thing is true of
their Iris; and hence their Eyes appear Red ; becaule the
Blood circulating in the Vafcular Part of the Choroid, is feen
through the Humours. It is probable, that in other Species
or Varieties of Animals in which the Eyes appear very Red,
a fimilar Defe@ of the Paint will be difcovered.

N 2 I

® Book on Fillies, Chap. xii.
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I have already obferved, that the Colour of the Paint is
Brighteft, and moft fit to refle® Light, in thofe Animals
which feek their food in the Night-time : But, in all Ani-
mals which have the Paint, it is found to be Black where
it lines the Ciliary Circle and Procefles, or where it covers
the Anterior Part and Termination of the Retina; in order,
I fuppofe, to fuffocate the Rays of Light which are reflected
from the Bottom of the Eye upon this part of the Retina :
And this feems likewife to confirm what I have alleged,
that no advantage in Vifion is to be derived from Light
ftriking firft the Inner-fide, and then being refletted upon
the Outer-fide of the {ame part of the Retina.

When the Paint is carefully wathed off from the Inner-
fide of the Choroid Coat, we fee evidently, that the Ciliary
Procefles are formed by the Continuation of the Choroid
Coat, folded feventy or eighty times, fo as to occupy a
finaller Circle.

The Ciliary Circle, and Roots of the Ciliary Procefles,
are firmly glued to the Anterior Part of the Retina, almoft
as far as to its Termination, or Infertion in the Outer Edge
of the Lens: But the Points or Terminations of the Ciliary
Procelles float loofe in the Pofterior Chamber of the Aqueous

Humour,
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Humour, and have no dire¢t Connexion with the Lens.
Ziwn, who obferved that the Terminations of the Ciliary
Procefles were not connected with the Lens * concluded
therefore, that the Inner Parts of the Ciliary Procefles were
inferted into the Capfule of the Vitreous Humourt: But
I have already obferved, that the Anterior Part of the Retina
reaches to the Edge of the Lens, or intervenes between the
Ciliary Procefles and Vitreous Humour,

It appears therefore, That the Ciliary Proceffes do not
form a complete Septum between the Aqueous and Vitreous
Humours ; and, That the Capfule of the Cryftalline Lens is
not fupported in its place by the Terminations of the Ciliary

Procefles of the Choroid Coat in it; but that ir owes its

Support to the intimate Union of its Pofterior Part with the

Pofterior Layer of the Capfule of the Vitreous Humour, and

ta

® See Ziww, Chap.ii. p.68 * Ipla tamen illa extrema libera, ad Lentem

“ pon folam pertingant, fed etiam ultra ejus Circulum maximum progrefla, &c.
" fine pendule libero, 8cc. terminantur.”

+ Ziww, Chap.ii. p. 58, 7 Vitreo arfliflimeé fant junch.™
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to the Infertion of the Anterior Layer of the Capfule of the
Vitreous Humour and Retina inte it, near to its Circum-

ference.

Whilft the Retina, by the Toughnefs of its Pia Mater,
gives more additional Support to the Lens than we might
be apt to fuppofe from its general Tendernefs ; it is itfelf
fupported in its place, befides ferving the_ ufe before men-
tioned, of receiving Impreflions by the Light reflected from
the Bottom of the Eye.

In the feveral Figures of Table Firlt, and Table Firft %,

thefe Parts are delineated ; and to the Explanation of them
I fhall refer the Reader. :

CHAP




CHAP. V.

e the' ' Iris.

SECT. L

N the Book I publithed on Fifhes ¥, I ftated the feveral
circumftances which prove, beyond doubt, that the Veflels
of the Iris are not Colourlefs, as Ruvscu, ViEussEns, FER-
REIN, Dr HaLLERr, ZinN, and others, following them f, have

taught ;

* Chap. xi.

+ Ruvscs, Ep. xiii,—Vigvssexs, Tr. de Lin. p. 211, —FeRzemw, Mem. de
I'Acad. (1739). —HarLer, EL Phyf. Lib. xvi. Se&. ii. § =xxiii. p. 435. * Ex
% eo porro Circulo numerofa Valcula in Uveam weninnt, in variis Amnimahbas,

kK :t
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taught ; but that, on the contrary, they are Large, Red,
Numerous, and circulate an extraordinary quantity of Red
Blood.

Since that time, I have obferved, in one cafle, a White
Speck on the Iris, produced by Inflammation, on the Sur-
face of which I could fee diftinétly Veflels filled with Red
Blood.

" In three other cafes, I have obferved a very remarkable
appearance, which, fo far as I know, has efcaped the obfer-
vation of Oculifts. 1

In two of thefe cafes, where the Eyes had been long in-
flamed, a Network of Filaments pafled from one fide of the
Iris, acrofs the Pupil, to the other fide of it, covered with
Paint of the fame colour with that of the Iris.

In

“ et imprimis in Pifcibus, Sanguine plena, in Homine pellucida.”—Zixw de Oculo,
Cap. ii. p.g2. Not. /0 * Ut inde elici polffe videatur in Homine vivo, Vafcula
“ liquorem fanguine tenuiorem et decolorem veherc.”
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In the third cafe, of a Perfon who had had a White Ca-
tara& in one of his Eyes for upwards of Twenty Years, a
Network of Veflels, covered with Paint darker than that of
the Iris, was extended from the Iris upon the Surface of the

Cataradt,

I pointed out thefe appearances, in one of the cafes, to
Mr Awnperson, Surgeon in Leith, and, in another, to Mr
Law, Surgeon in Edinburgh, who were attending the Patients

along with me.

SECT. 1L
Tue Werves of the Iris are {o numerous, that, proportioned

to its Weight, no part of the Human Body is perhaps fo plen-
tifully fupplied with them.

0 SECT.
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SECT. I

But, what account are we to give of its Mufcular Fibres;
or of thofe Fibres by means of which its motions are per-

formed ?

When we look into the Works of Dr HaLLer, we find
this celebrated Author, after quoting the accounts given by
others, affirming, in the moft pointed manner,§That, although
he examined the Iris of the Ox with the Microfcope, he
could not perceive in it any Circular Fibres: And his Pupil
and Succeflor (Dr WRisBERG) affirms the fame *.

Confiding

* Harier. EL Phyl. Lib. zvi. Sef. 11. p. 371  “ Ex hypothefi, plurimi
“ Beriptores Fibras effe, in circulom circomduftas. Verom eas fmpe, et myopibus
" meis, cmtera benis, oculis, ¢t lentibus wvitreis, vehementer augentibus, adjutis
" com quaererem, nungoam reperi nllas."—p. 378. “ Circulus in Uvea conilriftor
“ nullus eff."—e—eHarrer. Pr. Lin. Phyf. § pxir. * Orbiculares Fibras, con-

: # centricas
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Confiding in the accuracy of Dr Hairer, I, for many
years, examined this organ with lefs attention than, probably,
I thould otherwife have done. But having, at laft, examined
carefully the Iris of an Ox, after wathing off the Paint, I
was not more pleafed than f{urprifed, to find, on its Anterior
Part, a broad flat oval Organ, with Fibres of a dark reddifh
Colour, difpofed in nearly the fame manner as thofe of the

Orbicularis Palpebrarum are.

Its appearance is, in all refpefts, fo evidently Mufcular,
that I think there can be no doubt of its being the Sphinéter
of the Pupil: And I can only account for its having efca-

0 2 ped

“ centricas Pupille, neque Oculus, neque Microfcopium, ne in Bove quidem, mihi
# demonftravic."

In I- tranflation of Notes by Dr Wriseerc on Harncer's Primee Linew, the
Doflor writes as follows : * Befides anatomical proofs, by which it is undoabted-
# ly certain, that the Iris bas no real Mufcular Fibres, and that the contrachion and
& dilatation of the Pupil is rather to be afcribed to the Veflels than to Mufcles.”

Zwew de Oculo, Cap. ii. Seft. iii. § iv. p.gr. * Dubius certe hareo, annom
% Fabrica Mufculofa in Iride agnofcenda efle videtur.”
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ped the obfervation of Dr Harier and Dr WrisBErRG, by
fuppofing, that they had not waflhed off the Black Paint,
which covers and conceals it, as well as the Red Veflels of
the Iris.

On the Inner and Anterior Part of the Iris, and on the
whole of its Pofterior Part, the Fibres are difpofed like Ra-
dii 3 and, if they are Mufcular, they are well firuared for
dilating the Pupil. But thefe have many more Blood-veflels
in their compofition, and have much lefs the appearance of
Mulcular Fibres, than the oval fibrous Organ I have defcri-
bed on the Forepart of the Iris.

In Table II. Fig. 1. and 2. thefe Parts are elegantly and »
accurately reprefented, from Drawings made of them, at my

requelt, by Mr Fyrk.

My fuccels in the Ox naturally prompted me to examine
the Human Iris with greater attention than I had formerly
beftowed on it ; and in this I found, with equal fatisfaction,
a very diftinc Sphindter Mufcle ; but fomewhat differently
difpofed ; for in Man it ocecupies the Innermoft Part of the
Iris, or forms a Ring immediately furrounding the Pupil,
which is equally well feen on its Fore and Back Parts, and

makes
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makes about One-Fifth Part of the Breadth of the Iris.
Berween the Sphinéter and Root of the Iris, the Space is
filled up with Veflels and Radiated Fibres.

See Table III. and its Explanation.

Dr Zivx, Dr Harrer, and Dr Wrisserc ¥, particularly

- the two latter, have doubted of, or deniecf, the Mufcular, or,

as they fpeak, Irritable nature of the Iris ; becaule the Con-
traction of the Pupil is not occafioned by Strong Light fall-

ing upon it.

Buc.

® Zixy de Oculo, Cap. ii. Scft. jil. §iv. p. 95.

Harrer. ElL Phyf. Lib. xvi. Seft. ii. p. 371. * Nam,-per experimenta folicité
“ capta, Iris in vive animale Irritabilitate omni defliwitur, ipfisque a Incis radiis,
% per conum chartaceam in folam Iridem determinatis, non moverar; fed Mul-
“ culo proprium efl, effe icritabilem.”

Whriseerc, in a Note on Harrre, Pr. Lin, Phyl § pxor. “ My own ex-
4 periments have convinced me, that the Iris does not belong to the parts en-
“ dowed with regular Irritability ; for the folar light direfted upon the Iris re.-
* mains without any fuch efelt.”
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But their inference is by no means to be admitted.

Becaufe, without alleging that its being roufed into action
by the irritation of the Retina, is fcarcely to be ex-
plained, but on the fuppofition that the Living Princi-
ple is firft excited, and a Mufcular Aétion in confequence
produced ; I would obferve, that the Colour or Paint upon
the Iris, which prevents the Light from getting to the Bot-
tom of the Eye except through the Pupil, muft, like a Cuti-
cula, prevent the Light from irritating the Iris, unlefs we

fuppofe it to be concentrated in a very great degree.

In the next place, weé are to confider, that, in the com-
mon offices of life, Light is colleéted into a Focus, or fo
concentrated, that it may prove hurtful to the Retina alone;
and therefore- Nature has, in general, regulated the aétion of
the Iris, according to the Quantity of the Light which falls
upon the Retina. |

I would further obferve, that wvarious other Mufcles are
thrown into a more fudden and violent adtion, by Stimuli
applied to diftant organs, than if the fame Stimuli had been
directly applied to thofe Mufcles, Thus, if a Drop of Cold
Water, or even a Drop of Warm Saliva, falls into the Glot-

tis,
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tis, the wery diftant Abdominal Mufcles are fuddenly con-
vulfed. I furely need not fay, that the Warm Saliva, di-
reétly applied to thofe Mufcles, laid bare by difle&ion, would
produce no fuch effect.

In the laft place, I have, many years ago, obferved in the
Parrot, that the Pupil is, alternately, greatly contraéted and
dilated, whillt the Eye is expofed to the fame degree of
faint Light # ; which is quite inconfiftent with the idea,
that the action of the Iris is produced by the fole and di-
re@ effe@ of Stimuli applied to it.

CHAP

% See Dr PortErmizrdn's Book on the Eyes, Vol. ii. Chap.v. p.151..






CHAP. VL

Of the Velilels of the Cornea.

TR iy AR

N the Book which I publithed on the Structure and Phy-

fiology of Fifhes, in the year 1785, I obferved, (Ch. XI.)
that the Veilels containing Red Blood, which are feen upon
the Cornea after an Inflammation of it, are not its original
Vellels dilated, but are newly-formed Veflels, rooted in the
Tunica Adnata, and extended, from it, over the External
Surface of the Cornea ; and hence, that Surgeons might per-
ceive the propriety of attempting to remove thele, and the
Specks produced by them, by Chirurgical means and Exter-

nal applications.

P ' I would
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I would now obferve, that, in every cale I have examined
fince that time, I have found a confirmation of the truth of
the above aflertion,

SECT. IL

It may be worth while to add, that, nﬁ exaﬁining an
Opake Circle, which, in many very old Perfons, encroaches
upon the Cornea, I have found that Circle full of very mi-
nute Veflels, rooted likewife in the Adnata, and extended on
the External Surface of the Cornea, without entering between
its Layers.

CHAP.
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Of certain Laws by which we judge of
the Pofition and Diftance of Objedts,

and by which we regulate the Motions
of the Eyes.

SECTY. L

LTHOUGH the whole Picture of an Objeét formed

on the Bottom of the Eye be inverted, we form a juift
judgment of the Pofition of its Parts ; becaufe we are taught
by Inftinét, that each Pencil of Rays which ftrikes the Re-
tina muft have come from the oppofite fide. Juft as, when
our Hand is held fupine in the horizontal pofture, if the

P a2 Back
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Back of it be ftruck, we fuppofe the ftroke ro have come

from Below ; and, if the Palm, from Above.

I apprehend we are further taught by Inftiné, that the
Light has pafled l:iirnugh the Pupil, and that we therefore
form a more correét idea of the Pofition of the Objed,
than when, with Authors *, we imagine, that the Light is
traced perpendicularly from the Place of the Picture.

o ECT: 1L

As we derive many advantages from diredting the Axes
of the Two Eyes to the fame point, the fuppofition made by
Authors, that this Diredion is not given by Inftin&, but

proceeds

* Dr PorTERFIELD and Dr REip.——See Dr Rein's Inquiry into the Human
Mind, On Sceing, Chap. vi. Se. xii. p. 26z. “ A vifible objeét appears in the
“ direflion of a right line, [perpendicular to the retina at that peint where its
" image is painted."
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proceeds from Cuftom and Habit *, muft, at firft fight, ap-
pear extremely improbable ; and the more I have attended
to the Motions of the Eyes, not only in Infants, but in other
very young Animals, the more I am convinced that the Uni-
form Motion of the Eyes, and the accurate Direction of Both
to One Point, is Original.

We may obferve many other Complex Actions, Relpiration,
Sucking, Deglutition, performed without Experience :© Why
then doubt that the Uniform Motion of the Eyes is regulated

by a fimilar Law ?
That, by Habit, we are lefs able to move the Eyes in

different Dire@ions in the advanced than in the early period

of life, is at the fame time true.

5 EGT.

* Dr PorTERFIELD on the Eye, Vol. 1. Book ii. Chap. v. p. 23. * The true
“ canfe of this uniform motion depends en Cuflom and Habit.”

Dr Reib, p.240. * Nature hath very wilely left us the power of warying
* the parallelifim of cur Eyes a little, [o that we can direft them to the fame
* point, whether remote or near, This no doubt is learned by Cultom,”

TR

-
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SECT. III.

Tue Direction of the Optic Axes furnithes, ne doubt, an
auxiliary means by which we judge of the Diftances of Ob-
jeéts 3 but ftrange overfights have been committed by Au-
thors on this f{ubjeét, and particularly by Dr PoRTERFIELD,
who fuppofes effects to proceed folely from this caufe, which

evidently flow from others.

Thus, he tells us, that when a Perfon has had the mis-
fortune of lofing one of his Eyes, or even if a Perfon
fhuts one of his Eyes, he cannot readily fill out a difh
of tea, or fnuff a candle, becaule he wants the concurrence
of the Optic Axes; without confidering, that the degree
of adtion or ftraining of the Mufcles neceflary to dired
the Axis of One Eye to the objedt, would have nearly the
fame effic@ on the "Mind as the Dire@ion of Both Axes to
the fame point. Befides, he forgets, that the Axis of the °
Eye which is fhut, and even that of the blind Eye, for a

long time at leaft, follows the motion of the other.

In
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In like manner, in his principal experiment by which he
proves that the Eyes accommodate themfelves to the Diftan-
ces of Obje&s, he oblerves, that if we fhut the Left Eye,
and, with the Right Eye, view a Luminous Point through
two {mall Holes in a Card, this Point will appear Single at
a certain diftance to which the Eye is accommodated, but
will appear Double in all other fituations ; becaufe the Rays
of Light which pafs through {mall Holes, form fuch diftinét
Pictures, that the Eye is not f{olicited to alter its Conform-
ation to the Diftance. And he proves that the above is a
juft account, by next obferving, that if the Left Eye is open-
ed, and Both Eyes direted to the Luminous Point, the Dou-
ble appearance of it inftantly vanifhes. But, in attempting
to explain the Caufes which prompt the Mind to ad, he fup-
poles, that the Two Optic Axes being now diredted to the
fame Point, we are enabled to take the Angle, and fo meafure
the Diftance ; not reflecting, that the Axis of the Left Eye,
whilft it was Shut, was guided by tht:.Dire&inn of the Open
Eye, or had had the fame Dire@ion when it was Shut, as

when it was Opened.

Hence Dr PorTERFIELD, though he proves, by this expe-
riment, that the Eye alters its Conformation, has not point-
ed




124 LAWS BY WHICH WE JUDGE, &c.

ed out the true Means by which it judges of the Diftance,
and is therefore folicited to adt.

Thefe, I apprechend, in this cafe, depend on the clearer
view which the Two Eyes receive, not only of the Lumi-
nous Point, but of the relative Sitnation of the feveral Ob-
jeéts which are nearer to or farther from us than it; by
means of which the Mind judges more accurately of the .
Diftance, and therefore accommodates the Eye to it.

CHAP,
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Of the Means by which we accommodate
the Eye to the Diftances of Objects.

HAT the Human Eye poflefles the power of accommo-

dating itfelf to the Diitances of Objects, feems beyond
a doubt *: And, I think, I can prove, that this power is
not reftricted within the narrow limit of Twenty-{even In-
ches, as Dr PorTERFIELD contends ; for I find, that when
I place two minute Objedts in nearly the fame line, the
neareft uf: them at the diftance of Three Feet, and the other
at double or treble that diftance, on viewing them alternate-
ly with one Eye, they become alternately confuled and

diftinét.
Q But

* See Dr PomTERFIELD on the Eyes.




Pl L e B i e

P

126 MEANS BY WHICH WE ACCOMMODATE

But, to alcertain the Means by which the Eye accommo-
dates itfelf to the Diftances of Objects, is a matter of much
difhculty.

The following are the chief Means enumerated ; on each
of which I fhall make a few Remarks. And I fhall then
point out an Additional Means, which has efcaped the oh-

fervition of Authors.

SECT. L

IT has been fuppofed, that the Fibres which enter into the
compofition of the Cryftalline Lens are Mufcular, and that,
by their Contraction, they render the Lens more Conves,
and therefore adapt the Eye to near Objeds. But to this
opinion I have, in the Firft Chapter of this Paper, propofed
Objections, to which I fhall refer the Reader.

SECT.
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s ECT. I

Tue Ciliary Procefles have been fuppofed to be chief
agents. But, without ftating, that Mufcular Fibres are not
to be feen in thefe Procefles ®, or the improbability that the
Choroid Coat, of which they are the Continuation, in the
form of Folds or Doublings, is Mufcular, as its general ac-
tion would be ufelefs and even injurious to the Retina ; and
without repeating the argument, that the Eye f{eems to ac-
commodate itfelf after the Extraction of the Lens ;—I would
remind the Reader, that their Extremities float loofe in the
Aqueous Humour, and that their Inner-part is connedted to
the Lens by the medium of the Retina: Nor is their direc-
tion fuch, that they can be fuppofed capable of pulling the
Lens forwards, by pulling the Retina: Or, if we were to
fuppofe them to be Mufcular, and to aét with confiderable
force, they would render the Lens flatter, by pulling its

Q 2 Circular

® Zmw, Cap.ii. p. 70. * Neque vnquam Microfcopio unicam Fibram Mufeu-
" laremn reperiti potul.”
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-
Circular Edge outwards, and would therefore have the effed,
contrary to what is fuppofed, of rendering the Eye lefs fit

for viewing near objedls.

SE CT. Ik

Tue Iris, by leflening the Pupil, and cutting off the moft
diverging rays of light, when we are viewing near objects,
unqueftionably makes the Picture on the Retina more diftinct,
and therefore renders the Obje@ more diftinét.

5 EGT. IV

Some, as JuriN, have thought, that the Iris might, by its
Contraction, have the effe¢t of drawing the Root of the Cor-
nea inwards ; and, by this means, render the Cornea more
Convex : And the Difpofition of the Sphinéter Mufcle of
the Iris, efpecially in the Ox, may feem to f{upport this

opinion.

But
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But I muft obferve, That the Iris is not Rooted in the
Cornea, as thofe who maintain this opinion fuppofe, but in
the Sclerotic Coat, which in Man is thicker and refifts more
than the Cornea, and in many other Animals is remarkably
hard and inflexible. Befides this, I have f{hewn, that, in
Man, the Sphincter Mulcle of the Iris is placed on the In-
ner Edge of the Iris, with the interpofition of the Radiated
Vafcular Subftance between it and the Sclerotic ; f{o that it

cannot directly affeét the Sclerotic and Cornea.

To thefe we may add, that, in a clear light, when the
Iris is firongly contradted, we {ee remote objects diftinétly :
Whereas, if the ftrong contradtion of the Iris which then
takes place, rendered the Cornea more Convex, and thereby
fitted the Eye for near objects, thofe fhould :1};|_:-.-ar cons=
fufed. '

SEGCT. WV

Tue External Mufcles, and particularly the Redi, have,
by many, been thought to be well adapted for elongating

the Axis of the Eye; and a late Writer alleges, that the
Redti:
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Redi terminate partly in the External Layer of the Cornea,
and therefore are better fuited, than was imagined, for fuch
a purpofe. But here I would obferve, in the firft place,
That, on re-examining this point of Anatomy with attention,
I have found all the Tendinous Fibres of the Reéti -firmly
attached to the Scicrntic, at the diftance of a quarter of an
inch from the Edge of the Cornea, and no appearance that
any part of them, or that any Membrane produced by them,

15 continued over the Cornea ¥,

In

* By experiment on the Human Eye, 1 foudd, that the Weight of Fifig-four |
Ounces tore one of the Reéh Mulcles;  but that it required the Weight of a Han-
dred Ounces to tear its Tendon from the Sclerotic Coat, and when the Tendon
guitted the Sclerotic, there was no appearance feen of its Fibres pafling forwards
over the Cornea.  And, the generally very accurate, Zivs, who had no parti-
cular Theory to fupport or to refute, exprefles himiclf on this fubjedt in the fol-
lowing words: “ Tendines illorum Mufcaloram finguli, etfi ad infertionem la-
“ tigres evadunt, diftinéli tamen femper manent, er, ubi immiffis in Scleroticam
# Fibrig, illi ram intimé jam affiguntur, ut fine manifella laceratione nlterids dividi
" peon poflint, fatis magno inter fe diftant intervallo, nec alibi fele contingunt, ut,
" puaguam in wnum jungi, aut propriam waicam continuam conflituere pofle, affic-
# mari poffit.” Ziwy de Ocolo, Cap. i p. 14
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In the next place, if they had terminated partly in the
External Larer of the Cornea, in fuch a manner as to af-.
fe@ it chiefly, they fhould, by pulling the whole External
Layer of the Cornea backwards, have flattened the Cornea,
inftead of rendering it more convex.

SECT. YL

Apovr fifteen years ago, it occurred to me, that, although
we fhould grant, to Dr PorTErRFIELD and others, that the
Axis of the Eye could not be elongated by the Redti Muf-
cles ; yet, that the Oblique Mufcles, which are thrown, in
oppofite directions, around the Eyeball, might have this ef-
fe&t. I have fince obferved, that Dr KeirL, HAMBERGERUS,
and other Phyfiologifts, had long ago entertained the fame
idea *.

. * Dr Kxir, Ang. Chap. iv. Seft iv. * The Aqueous Humour, being the
" thinoeft and mell liquid, eafily changes its figure, when either the Ligamentum
“ Ciliare.
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To be better underftood, I had a Preparation and Draw-
ing made of the Oblique Mufcles ; from which Table III.

was engraved.

s 5 T T, VIL

I suarL conclude, by pointing out one other Means, that
had not occurred to Authors, which we employ when we

view minute objects placed near to the Eyes.

If we attend to what pafles in that cafe, we may be fen-

fible that we bring the Upper and Under Eyelids nearer to
each other; and then, by a confiderable exertion, contradt

the parts about the Eyes.

“ Ciliare contrafts, or both the Oblique Mufcles fqueeze the middle of the Bulb of
“ the Eye, to render it oblong, when objefls are too near us," —— BRIGGS et
HampercER. de Oculo, p. 180. propofe the fame opinion.
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On confidering this, it appeared to me probable, that the
Orbicular Mufdle of the Eyelids might, by its preffure on
the Upper and Under Parts of the Cornea, make thefe {ome-
what Flatter, and, of courfe, prutfu{lt the Middle Part of
the Cornea between the Edges of the Eyelids, {o as to ren-
der it more Convex ; at the {fame time increafing its di-
ftance from the Lens, and lengthening the Axis of the Eye-
“ball.

On putting this matter to the teft of the following Expe-
riments, the event appeared to correfpond exactly with the
idea I had formed.

EXPERIMENT I

In a clofet, lighted by a fingle window, I {at on a chair,
with my back to the window, and fixed a Book, with Small
Print, on the oppofite wall. I then brought my Eyes fo
near to the Book, that the Letters became indiftinét., I
then made an Exertion to read, without contracting the Or-
bicularis ; or, I opened the Eyelids wide, by adting with
the Atwollens Palpebram Superiorem ; or, I held the Upper

R L and
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and Under Eyelids with my fingers at a diftance from each
other, and then’ repeated my effort to read the Book ; but
found I could not do it. That is, my Eyes were {o near to
the Book, that, although I attempted to exert all the means
before enumerated, the E:]'ts were not fo much altered in
their conformation as to render the vifion diftiné. In this
Experiment, no part of the Cornea was covered by the E]ne-.
lids,’ for the Eyelids were at the diftance of Half an Inch

from each other.

EXPERIMENT Il

In this Experiment, I kept my head in the fame pofture,
and at the famé diftance from the Book, as in the former
Experiment ; but I acted with the Orbicularis Palpebrarum,
fo as to bring the Edges of the Eyelids within a Quarter of
an Inch of each other, and then made an exertion to read,
and found I could fee the Letters and Words diftinctly.

E X-
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EXPERIMENT IIL

In this Experiment, I kept my head in the {ame pofture,
and at the fame diftance from the Book, as in the two for-
mer Experiments ; but, inftead of employing the Mu['cu}:lar
Contraction of the Orbicularis Palpebrarum, I brought the
iﬁdgeﬁ of the Upper and Under Eyelids within a Quarter of
an Inch of each other, by means of my fingers, and then
firetched the Edges of the Eyelids fo as to make Preflure

on the Upper and Under Edges of the Cornea ; and found
that the Letters then appeared diftinct.

As, in all thefe Experiments, the Diftance of the Eye
- from the Objed, and the Quantity of Light, were the fame;
as no Part of the Pupil was covered by the Eyelids, fo as.
to cut off the moft diverging Rays ; as the Obje@ appear-
ed confufed when the Orbicularis was not contracted ; and

diftinct on its contrading ; — there can be no doubt that
R 2 the:
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the Action of the Orbicularis helps to achat: the Eye
for feeing near Objects more diftinétly *.

SECT.

* On the 1ft day of May 1704, Dr Davip Hosack read to the Royal Society
of London, Obfervations on Vifion, in which (Phil. Tranf. 1794, Part. IL. xw.
p. 222.) he writes as follows : % With a Speculum, I made preffure on the Eye,
« while dir=fting attention to an Objeft twenty yards diftant, and faw it diftin&ly :
“ bat, endeavouring to look beyond i, every thing appeared confufed. y

“ 1 then increafed the Preffure confiderably, in confequence of which I was
“ enabled to fec objeéts didtinéily at a much nearer than the natural focal diftance ;
# for example, I held a Book before my Eye at the ditance of two, inches. In
* the natural ftate of the Eye, I could neither diffinguilh Lines nor Letters: but,
© on making Preflure with the Speculum, I was enabled to diftinguifh both Eines
“ and Letters of the Book with eafe.”

I find m;};fclt', therefore, under the difagreeable neceflity of adding, That 1 men-
tioned the above Experiments, in my Public Courle of Leftures, on the 27th day
of April 1789 :=That I have repeated the mention of them in every Courfe of
my Leflores fince that time :—That Dr Waeatow Baaoprsw, in his Inaugural
Differtation * De Vifu,” publithed on September 13. 1792, and which 1 did not
read till it was publilhed, mentions, in p. 39. thele opinions, which I had propefed
in my Lefures, in the following words: * Longé verd ante alias enitefcit fenten-
“ tia, quae interni anxilio cujulvis fpreto, Mufculos quofdam Oculi externos, obliques

“ nempé, infuper et Orbicularem, hos fmul praftare effeflus afferuit. Tali medo
" Denli
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SECT. VIIL
Upon the whole : it appears to me,

1. That the Iris, by leflening the Pupil, and intercepting
the moft diverging Rays of Light, renders the Picture of
near Objedts more diftind.

2. That the Red@i Mufcles, by their acion, lengthen the
Axis, becaufe they prefs chiefly on the Sides of the Eyeball;
and, further, the Cornea is not only more dilatable than the
Sclerotic in general is, but it will be found that the Scle-
rotic, in Man and other Animals, is thinner and more di-
latable, in its Anterior Part, and in its Poiterior Part where

the Picture is formed, than it is on its Sides.

3. That

“ Oculi Axin angeri, Corneamque convexam magis quam antea reddi.”—That Dr
Davin Hosack attended my Courfe of Leflures the winter after Dr Branisn
publithed his Inangural Dilertation, to wit, r792-3, which was finilhed vpwards
of a year before Dr Hosack read his Paper to the Royal Scciety.
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3. That the two Oblique Mufcles forming an Oblique
‘Girth around the Eyeball, between the Lens and Bottom of
the Eye, muift, by their Preflure, increafe the Diftance of
the Lens from the Retina, or increafe the Length of the
Pofterior Part of the Axis of the Eyeball.

4. The Orbicularis Palpebrarum ﬁnders the Fore and Mid-
dle Part of the Cornea, oppofite to the Pupil, more Convex ;
and increafes the Length of the Anterior Part of the Axis
of the Eyeball. And it is evident that all thefe Means may
concur in forming perfe@ Vifion. :

CHAP..




CHAP. IX.

Of the Lachrymal Duds.

SECT. I

ERY eminent Authors, HarLEr and Zinw, having ftare-

ed their doubts of the Exiftence of Duéts from the
Glandula Innominata of GarLen #, I was led to examine the
fubjeét

® HaiiLER, in Pr. Lin. Phyl. Cap. xviii. § 498. * Lachrymam partim ar-
* terim conjunclivee tunicee exhalant, partim creditur deponere Glandula,” 8ze.
“ In Homine nondum f{atis certo, neque mihi 11.11qu.ir11. vifi funt Duluos.”

T. G. Ziyy,
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~ fubje& with accuracy ; and, after finding one large Dud

from it in Birds, I difcovered a number of {mall Dudts from

it in the Human Body, running nearly parallel with each
other, and terminating on the Inner-fide of the Upper Eye-
lid, not far from the Esternal Canthus of the Eye.

After introducing Briftles into fome of them, I injﬁ&ﬁd-

Quickfilver into a few others ; and I ftill preferve the Pre-

- parations I made then, and have demonftrated them, fince ..

that time, annually in my Public Courfes of Lectures. In

1758, I publifhed a Defcription of them *#, illuftrated by the

Figures reprinted in Table IV. of this Paper.

SECT,

T. G. Ziww, de Oculo, Cap. xiii. § 1. * Lachrymas maxima certé ex parte
o exhalare videwur arterie conjunflivee,” &e  © In Homine autemi huc ufgue

# gccuratiflfimorum Anatomicorum aciem Duflus il effugerunt : neque mihi, hac
“ in re, illis feliciorem eife conugit.”

* Obfervations Anatomical and Phyficlogical, 1758, Bva

i
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Two Large Canals, open at both ends, and pafling obliquely
 downwards from the Nofe into the Mouth, reprefented in

Tables VI. and VI1I.

In by far the greater number of Human Subje@s, of dif-
ferent ages, I have not been able to find any veftige of fuch
Dués, in the Bottom of the Nofe, or Roof of the Mouth :
But, in a few fubjects,I have found them, open at both ends,
but always very much fmaller than in the Quadruped. In
fome of thefe, I pafltd a Briftle or Small Probe, very readi-
ly, from the Nofe into the Mouth. In two or three fub-
jects, I firlt poured Quickfilver from the Nofe, through the
Ducétus Incifivus, into the Mouth; and then, with a fmall

Syringe, injected through it Melted Wax, coloured with Ver-

milion:  And thefe Preparations, which I have preferved
and demonftrated for a great number of years, are accurate-
ly delineated in Table V. Fig. 4, 5, 6, 7.

S EGT. IV.

In Man, and in the Quadruped, the Lachrymal Duéts are

always directed towards the Forepart of the Nofe, and ter-
: | minate
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minate over the Dudtus Incifivi; and the Dufus Incifivi
begin from Cups or Funnels, which form the Lowermoft
Parts of the Bottom of the Noftrils: So that, beyond all
doubt, the Tears are applied to and pafs through them into
the mouth ; and it feems by no means improbable, that the
Duétus Incifivi, like the Punéta Lachrymalia and Dudls
through which the Tears are conveyed into the Nofe, may
be excited into ation by that kind of Irritation which the
Tears give. Why they are always found, and large, in the
Quadruped ; yet generally wanting, and always fmall, in
Man ; cannot, without farther obfervation, be fatisfactorily
explained.
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FIG 1.

Reprefents the Left Eye of an Ox, viewed obliquely. from
above.

a The Trunk of the Optic Nerve.
b ¢ . The OQOuter Part of the Sclerotic Coat.
d e The Cut Edge of the Sclerotic Coat.,

f &£ A Sedtion of the Root of the Cornea.

b The Cryftalline Lens, feen at the Pupil, inclofed in
its Capfule.

i The ‘Inner Radiated Part of the Iris.

k The Sphinéter Mufcle of the Iris.

i m The Outer-fide of the Choroid Coat.

g8 The
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EXPLANATION OF TABLE L

In EA G s

The fame Eye is reprefented more fully diffe@ed.

be

Reprefents the Trunk of the Optic Nerve.
The Sclerotic Coat cut and turned afide.
A Section of the Cornea near its F.uul:..
The Under Half of the Iris.

The Cryftalline Lens inclofed in its Capflule.

The Outer-fide of the Choroid Coat.

The Ciliary Circle.

The Ciliary Proceffes, with their Extremities floating

in the Aqueous Humour between the Iris and the

Lens.
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In FIG. 3 :

After removing the Cornea, the Iris, the Choroid Coat with

its Paint, and inflating the Canal difcovered by Dr PemiT,

a Fore View is given of the Cryftalline Lens, with the Ter-

mination of the Retina, by Doublings or Ciliary Procefles,

in the Forepart of the Capfule of the Lens, a very little

within its Outer Edge.

Reprefents the Forepart of the Cryftalline inclofed in
its Caplule.

The Vitreous Humour covered by the Retinai

A Hole cut in the Forepart.of the Canal of PerrT,
by which it was inflated.

The Circular Canal of PeTiT inflated, to thew that it is

not Cylindrical, but Cellular, fomewhat refembling
the Colon,

&b The
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The Roots of the Ciliary Procefles of the Retina,
with fome of the Black Paint of the Choroid Coat
adhering to their Outer Side, and the Anterior
Layer of the Capfule of the Vitreous Humour

lining them.

The Infertion of the Retina, with the Anterior Lay-
er of the Vitreous Humour, in the Forepart of the
Caplule of the Lens.

An Oblong Hole cut in the Outer Part of the Canal
of Perir, through which the Outer Edge of the
Lens is feen, covered with its proper Capfule,
forming the Inner-fide of the Canal of PETIT.

The Anterior, and # the Pofterior, Layer of the
Capfule of the Vitreous Humour, fixed to the Cap-
fule of the Lens at a confiderable diftance from
each other. Hence it appears, that the Forepart
of the Canal of Perir is formed by the Anterior
Layer of the Vitreous Humour, covered by the
Retina ; the Polterior Part of it, by the Vitreous

Humour, covered by the Pofterior La}'cr of its
Cﬁpfu]t i
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The Iris.

The Forepart of the Lens.

The Outer Sides of the Choroid Coat.

The Ciliary Circle.

The Iris cut and turned backwards.

The Ciliary Procefles of the Choroid Coat in their
natural fituation, with their Extremities floating
loofe in the Aqueous Humour, and covering the
Outer Edge of the Lens.

The Extremities of the Ciliary Procefles turned back,
to fthew how much of them is loofe, or unconneét-

~ed with the Parts on the Inner-fide of them.

The Middle Part of the Retina,

The Anterior Part of the Retina,. conneéted to the
Capfule of the Lens by the Fibrous Extremities of

its Ciliary Procefles.
FIG.
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Reprefents the Human Eye diflected.

b b

© One-half of the Iris in its place.

| R R

The Optic Nerve.

The Sclerotic Coat, cut and turned outwards.

The Sclerotic Coat, cut and turned forwards with
the Cornea d.
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FI16G . a
Reprefents, chiefly, the Circle of PeTiT in the Human Eye.
aa The Vitreons Humour inclofed in -itﬂ Capfule.
b The Cryftalline Lens inclofed in its Capfule.

¢ The Ciliary Procefles of the Retina inferted into the
Capfule of the Cryftalline Lens.

d The Circular Canal of Petit inflated.

e A Hole cut in the Circular Canal of Pet1T, at which
the Air diftending it was blown in.

Explanation
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Explanation of Table II,

Fic. 1. reprefents the Forepart, and Fig. 2. the Backpart,
of the Iris of an Ox, of its Natural Size.

In FIG =
A A Reprefents the Cut Edge of the Sclerotic Coat.
BB The Pupil
C C The Sphincter Muicle of the Iri.s.
D D The Inner Part of the Iris, in which the Fibres are

radiated, without any appearance of a Sphincter
Mufcle.

U2 In
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EXPLANATION OF TABLE IL

In F 1 Gi -

Reprefents the Inner-fide of the Anterior Part of the
Choroid Coat.

The Ciliary Procefles.

The Pupil.

The Outer and Back Part of the Iris, which confifts
of Vafcular and Radiated Fibres that conceal the

Sphincter Mufcle.

The Inner and Back Part of the Iris, compofed, like
its Forepart, of Radiated and Valcular Fibres.

Explanation
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162 EXPLANATION OF TABLE IV.

Explanation of Table IV,

Tuis Table reprefents the Right Eye with its Mufcles,
viewed obliquely from its Upjjé:rlland Outer Side. |
a REPI:EE:I‘;tE-'thE E]reballl.. |
b Part of the Upper Erelid].
¢ The Optic Nerve. |

d The Atcollens Palpebram Superiorem drawn afide by

a Pin.
P The Redtus Attollens Oculum,
F The Redctus Abduétor Oculi.
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164 EXPLANATION OF TABLE V.

Explanation of Table V.

F: 1 G =

Reprefents the Upper Eyelid of the Right Side of the Human
Subje®, with the Glandula Innominata GALexi, or Lachry-
mal Gland. '

a The Inner-fide of the Upper Eyelid.
o
P The Two Pun@a Lachrymalia, into which the dif

ferent Ends of a Bit of Wire are introduced.
b Part of the Under Eyelid.

€ The External Canthus.

e |
e |
i -

d The Thicker Conglomerated Part of the Lachrymal '.
Glaﬂd- h
2 e A
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F T 4G N

Reprefents the like Parts on the Left Side, viewed from the
Upper and QOuter Side.

a The Outer Side of the Tunica Conjunétiva of the
Left Eye.

" beddee The fame as in Fig. 1.

f The Artery of the Lachrymal Gland injected.

£ The End of a Brifile put into one of the Lachrymal
Dudts &, after I had injected the Dué& with Quick-

filver.

ii Two Branches joining to compofe the Dudt b.

FIG.
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In FIG 4

a  Reprofenis the Bottom of tie Eyebsll in'ths Bt
: Fowl. R

b The Optic Nerve.
£ The Lachrymal Gland.

d Part of the Membrana Niétitans,

¢ A Probe pafled into the Lachrymal Dud.
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EXPLANATION OF TABLE VI 16g

Explanation of Table VL

In F I G- 1.

Reprefents the Upper and B the Under Eyelid.

Briftles introduced into the T'wo Punéta Lachryma-
lia, and the Du@s from them cut open.

The Termination of thefe Du@s in the Lachrymal
Sac, by two diftin@& Orifices.

The Lachrymal Sac and Nafal Du& laid open.

In
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" EXPLANATION OF TABLE VI

In CFLGY mi e e

The Termination of the Nafal Lachrymal Du@ in the Nofe
is feen at E E, under the Os Spongiofum Inferius D.

FIG"a&
ABBC Reprefents Part of the Septum Narium.
D The Mouth of the Left Euftachian Tube.

o

E The Superior, and?F the Inferior, Os Spongiofum of
the Left Side.

HJd K The Du@us Incifivus of the Right Side laid open,
after pafling a Briftle through it.

FIG.
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BT GE ol os
A B Reprefents the Septu;n Narium cut horizontally.
C D The Upper Orifices of the Ductus Incifivi,
E The Dentes Incifivi.
R Gt b

By cutting off the Foreparts of the Upper Jaw-Bones, the
Duétus Incifivi are feen, with Probes pafled through them
from the Bottom ni_’ the Nofe into the Mouth.
A The Bottom of the Septum Narium cut horizontally.
BC The Buttoﬁ'n of the Cavity of the Nofe.

de& fe Briftles pafled through the Duétus Incifivi.

FIG.

¥ e
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172 EXPLANATION OF TABLE VL

¥ Gl el

In this Figure, the Openings of the Duétus Incifivi inte .
the Mouth are reprefented, from a Perfon, very far advanced
in life, who had loft all the Teeth of both Jaws.

ab The Lower Orifices of the Du@us Incifivi.

Explanation
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EXPLANATION OF TABLE VIL 73

- Explanation of Table VIL

I G "1
Reprefents the Upper-Lip of the Ox.
The Callous Gum.

The Roof of the Mouth.

The Natural Openings of the Two Duétus Incifivi.

The Under Part of the Right Dudtus Incifivus cut
open its whole length,
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EXPLANATION OF TABLE VIL

—
.
In . F-FG a
Reprefents the Upper Lip of the Sheep.

The Callous Gum.

The Roof of the Mouth.

The Natural Termination of the Left Duftus Incifi-

Wils.

A Probe pafled from the Nofe, through the Right
Ductus Incifivus, into the Mouth,

Explanation
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EXPLANATION OF TABLE VIIL o
e

Explanation of Table VIIL

In this Table, the Right Lachrymal Nafal Du& of a
Sheep is traced to its Termination in tfne Nofe ; which,
when the Face of the Animal is placed horizontally, will be
found to be over the Bottom of the Nofe, a very little be-
hind the Upper End of the Ducus Incifivus.

a lic;lrﬂl'ﬂnts the Os Nafi of the Righlt';iSide cut. Bt
k!

b The Os Spongiofum Inferius. ! 1

€ The Eyelids.

de Probes paffed through the Punéa Lachrymalia into
the Lachrymal Sac. .

f2 The

"
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176 EXPLANATION OF TABLE VIIL
fe The Lachrymal Nafal Du& laid open.

bi A Probe paflfed from the Lachrymal Dué& into tl:lle
Cavity of the Nofe. .

k1 A Probe pafled through the Canalis Incifivus.

m  The Fiflure in the Upper Lip.

THE END OF TREATISE SECOND.




OBSERVATIONS

ON THE

BRGAN OF HEARING
M A N

AND OTHER ANIMALS

BY : 1

ALEXANDER MONRO, M. D.

PROFESSOR OF MEDIGINE, ANATOMY, AND SURGERY,

IN THE UNIVERSITY OF EDINBURGH.

EDINBURGH:
FRINTED BY ADAM NEILL AND QOMPANY

1797-







A Table of the Contents of Treatife III.

———
L R - -
—

GCHAP. L

- Of the Size, Shape, and Relative Situation, of the Ca-
vities of the Ear, = - - - 187
—

CHAP IL

Of the Structure of the Human Cochlea, - 189
CHAP. Il

Of the Ear in Whales, - 203
CHAPF IV

Of the Ear in Cartilaginous Fifhes, - 20%

: B ;

CHAP. V.

A Summary of the Chief Circumftances above defcribed, 213
CHAP.




180 CONTENTS OF TREATISE IIL

CHAP. VL
Atteftation as to the Fa@s above defcribed, -

|
| CHAP. VIL
Remarks on Profeflor Scarea’s Book on the Ear,

B L]
-

Explanation of the Tables, - - -

219

225

241

PREFACE.




PREFACE

O far back as the year 1756, whilft I was in Berlin, ob-
ferving, that no Anatomift had traced the Diftribution

of the Portio Mollis of the Auditory Nerve within the Co-
chlea, Veftible, and Semicircular Canals; or, that the Struc-
~tare of thofe principal parts of the Ear on which ultimately
Impreflion is made, and to which all the other picces of its

complex and clegant machinery are fubfervient, was unknown ;

I began to invelligate the fubje@t with accuracy, and foon
found the means of tracing the progrefs of the Portio Mol-
dis, the minate branches of which I profecuted upon the
Cochlea chiefly.

ol




182 FPLRE E P ALGOE

From that time downwards, I have demonftrated thefe an-
nually, in my Courfes of Lectures in this Univerfity ; and,
in 1783, when I publithed my Obfervations on the Nervous i
Syftem, I gave a Delcription of thefe Preparations, illufira-
ted by Figures, (See Tables XXIX. XXX, & XXXL);
and, before publication, I thewed my Preparations to feveral
excellent judges. .

Two years thereafter, in 1785, in a Work I publifhed on
the Structure and Phyfiology of Fifhes, compared with thofe
of Man and other Animals ; I defcribed the Parts of the
Ear in the Whale, in Amphibious Animals, and in Fifhes ;
and illuftrated my Defcriptions with a Number of Figures.
(See Tables VII. XXXIV. XXXV. XXXVI. XXXVIIL
XXXVII. & XXXIX.)

Soon thereafter, to-wit in 1787, I received a Letter from
the late Dr CampeEr, in which he denies the exiftence of
‘Semicircular Canals in Whales, and calls in queftion that of
the Meatus Auditorius Externus in the Skate and Squalus

Squatina, which I had defcribed.
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I fhould not have pointed out to the Public what I knew
to be erroneous in Dr Camper's Letter, if he had not, at
the fame time, written me, that he intended to have his Re-
marks inferted into a German Tranflation of my Book on
Fithes, which he told me was then about to-be publithed by
Dr ScungiDER, “ in order to put me right, and to be ufe-
“ ful to others *."”

Still later, in 1987, Dr Antonius Scarpa, Profeffor of
Anatomy and Surgery in Pavia, Ticioum, in a large Work,
entitled, “ Difquifitiones Anatomice de Auditu et Olfacdiu,”
illuftrated with many Tables, has reprefented the Defcription
I had given of the Human Ear as inaccurate; and the whole
of my Account of the Meatus Auditorius Externus, and of
the Communication of it with the Interior Parts of the Ear,
and of thefe with cach other, in the Cartilaginous Fifhes, as

a mere fiction.

Aaz Although

® I obferve this Tranflation, by J. G. Scaveiner, with Dr Camren’s Notes,
guoted by Dr SoemuERisc a3 publithed, in 1787, at Leipfic; bot I have not
yet feen it
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184 PRE-F A GCE

Although, from the attention I had paid to thefe fubjetts,
and that [ had in my poffeflian the feveral Preparations from
which my Defcriptions were taken, and had demonfirated
thefe publicly in my Courfes of Lectures, and privately to
many good judges of fuch matters; yet, the reputation
which Dr Camper and Dr Scarra have acquired,’ made it
neceflary for me, on my own account, and likewife to pre-
vent others from being mifled, by their authority, on thefe
highly curious and interefting parts of Anatomy, to refume
my- refearches on thefe fubjedts.

The Public will reap the advantage of having thefe organs
more fully deferibed, and of feeing them more elegantly deli-
neated, than in my former Figures, by my afliftant Mr FxrE,
from recent Preparations, which, at my requeft, he under-
took to make ; and which he has, by my direéion, exe-
cuted with great dexterity and accuracy.

All the Preparations from which the Figures I formerly
publithed, or which I now publifh, have been taken, are ftill
in my pofleflion. They have all been lately demonfirated to
the Members of the Royal Society of this place, and mi-
nutely examined by fuch Members as are beflt qualified to
judge of fueh fubjeéts, after they were made acquainted with
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the doubts raifed by Camper and Scamrera, and that their
atteftation as to fadts would be requefted.

I fhall now proceed to defcribe the Stru@ture of fome of
the principal Parts of the Ear, in Man and in other Ani-
mii.l; 3 I fhall then add the atteftation, as to the al:curacj'
of my Defcription and Tables, of thofe Members of the
Royal Society, who have examined my Preparations, and Fi-

~ gures taken from them; and I fhall conclude with a few

Obfervations on Profeflor Scarpa's Work,

¥

TREATISE
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Of the Size, Shape, and relative Situation,
of the Cavities of the Ear.

HAT the Size, Shape, and relative Situation, of the Ca-
vities of the Ear, might be more diftinfly perceived
than they can be by cutting the Bones in the common way,
I propofed to my Son, to fill them with Metal, and then to
deftroy the Bone ; which he executed very dexteroufly and
fuccefsfully : And in Four Figures of Table I. an exad

Reprefentation
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188 SIZE, &ec. OF THE CAVITIES OF THE EAR.

Reprefentation is given of his Preparation, from Drawings
of it by Mr FyrE ; to which, with its E:pl?.natiun, I thall
refer the Reader. The Cochlea, in particular, is fo com-
pletely filled as to give an excellent view of its Size and

Figure.

In Table II. I have reprefented the appearance of Caverns
in different kinds of Quadrupeds, refembling in office thofe
of our Maftoid Procefs. Thefe are, in proportion, confider-
ably larger, and their fides thinner and more elaftic, than in
Man; and there can be no doubt, that the greater Acute-
nefs of thofe Animals in Hearing, is, in part, owing to the
Structure of thefe Caverns.
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CHAP IL

; *1'01"' the Structure of the Human Cochlea.

’,

-

4 —

FEw T ~1.

T has been long known, that the Human Cochlea defcribes ]
two completé Gjwi or Turns, and a Half Turn; that a ]
~ central conical offeous Pillar, called Modislus, is continued |
l;u_ the Middle of its Second Gyrus; that the Gyri are di-
vided, by a Partition called Lamina Spiralis, into Two Wind-
ing Canals, 'called Scale ; that one Scala begins from the
Veltible, and is therefore called Scala of the Vefible, and that

Bb the
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the other begins at the Foramen Rotundum in the Backpart of
the Cavity of the Tympanum, and is therefore called the Scala
of the Tympanum; that the Sealz are Wider at the Veftible
and Foramen Rotundum than at the Apex of the Cochlea,
or, that they are of a Conical figure ; that at the Apex of
the Cochlea they communicate with each other, by opening
into a Common Tube, called Infundibulum or Funnel, one End .
of which begins at the Termination of the Modiolus, and the
other End of it is fixed to the offeous Top or Cupola of the
Cochlea.

SECT. IL

It is evident, that the Offecus Strudture of the Human
Cochlea muft be fully explained, before we can defcribe its
Membranes and Courfe of its Nerves ; and as fome material
circumffances have efcaped the obfervation of Authors, I
thall give a fhort Defeription of this, illuftrated by Fi-

gures,

The Central Pillar of the Cochlea confifts of Two Parts,
called Modiolus and Infundibulum.

The
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The Modiolus is not a folid Offeous Cone, as has been ge-
nerally fuppofed, but may be confidered as a Hollow Cone,
containing that Branch of the Portio Mollis which is de-
ftined for the Cochlea; and is everywhere Cribriform, for
the Paflage of the Branches of that Nerve. The Infundibu-
lum is an imperfect Offeous Funnel, connected to the Top of
the Modiolus. So that the Modiolus and Infundibulum are
Two Hollow Conical Bodies, conneéted together by their
fmall Ends. The Plate which is between them, and in the
Centre of both, is Cribriform. Around the Modiolus, the
Firft Gyrus of the Cochlea and Half of the Second Gyrus
are defcribed ; the other Half Gyrus inclofes the Root of
the Infundibulum; and the Upper Ends of the Gyri, which
communicate with each other, are covered or inclofed by
the Cupola of the Cochlea.

The Partitions of Bone which feparate-the Gyri from each
other, are not compofed of One Solid Plate, as Authiors have
reprefented #, but confilt of Two Plates, connected to the

Modiolus at {fome diftance from each other.

Bb2 The

® Du Versxer—~Casseponsf; T. 5. F. 7 B, g, 10.—Scanra; P. 1o, F. 3. 5.
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192 OF THE STRUCTURE OF THE HUMAN COCHLEA.

The Offeous Root of the Lamina Spiralis is likewife com-
pofed of Two Plates, connected to the Modiolus or Root of
the Infundibulum, at fome diftance from each other.

I have already obferved, that the Modiolus is compofed of
a Cribriform Hollow Cone, the Sides of which confift of Two
Thin Plates ; and the Holes in it are much more Nume-
rous than they have been defcribed to be by Authors, and
are not difpofed in the Regular Manner they have repre-
fented them *,

They are to be feen in every part of the Surface of the
Modiolus ; but are moft numerous clofe to the Roots of the
Oflcous Septa which feparate the Gyri from each other;
and clofe to the Outer Sides of the Root of the Lamina
Spiralis. They are numerous in the Plate between the Mo-
diolus and Infundibulum ; and when the Oflcous Septa and
Lamina Spiralis are cut near the Modiolus, they are feen in
the Side of the Modiolus, between the Two Plates which
compefe the Septa and Lamina Spiralis.

In

% Casseponm, T. 5. F. 1c. ,
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y In Table III. the Ofleous Structure of the Cochlea is accu-
rately reprefented, magnified to Five Diameters ; and a full®
Explanation of it is annexed, to which I fhall refer the

- Reader.

SECT. Il

It had been, and ftill is, generally fuppofed, that the Por-
tio Mollis is diftributed upon the Periofteum lining the Co-
chlea and Semicircular Canals:  But, the extraordinary
Hardnefs and Thicknefs of thefe Bones, the Smallnefs of the
Holes by which the Nerves enter, and the great Delicacy
and Tendernefs of the Membranes within the Cochlea,—had
prevented Anatomifts from tracing the Courfe of the Bran-
ches of the Portio Mollis within the Os Petrofum, and from
perceiving the nature of the Interior Membranes, and the.
manner in which the Nerves termimate upon thele.

To
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To fhew the Reader how little was known upon thefe
fubjedts, I fhall quote, at the bottom of the page, the ac-
count given of them by the moft eminent Anatomifts of the

prefent century ¥,

As

® Warsarva, de Avre Humana, Cap. ifi. § 14. * Vidique demum minima
“ quuedam foramina, . ....per que nervee fAbrille Cochleam fubeunt. Intra
“ hane vero emdem probebiiter in membranam expanfe.”

Winstow, Exp. An. P.2. S.x §400. 1732, * La Portion Molle do Nerf
i Andinf aboutit par fon trone i la gr.'ln.d.c foffette du Trou Auditif Interne, oun
“ les filets de ce tronc paflent par plufieurs petits troncs de la bafe do Limagon,
“ en partie au Periofte des Canaux demicirculaires, en partie au Periofte Inteme
% des demi-canaux du Limecon.”" He [ays nothing of their appearance or diflri--
bution on this Perdofeaen.

CassEnond, d= Avre Huomana, 1734. Tr.v. § 227, % Neque in Cochlea
“ Homana flamentum nerveum ungoam obfervavi.™

Harier, ElL Phyl. Lib. xv. § 38. 1363. ¢ Nervum sutem aliquem in con-
 fpicua filamenti fpecie, per Cochlea fpiras circumduci, (uti pingit VaLsarva),
" nunguam vidi. Sed Ilﬂqhidtln} manus Anatomice, efiam {umma induoltria, Ner.
# vulos ¢x modiolo per foramina, jam 2 nobis expofita; aut in falam cochlew alter-
“ utram, aut in doplicis lamineque {piralis membranaceum complementum, effi-
" cientis perioftei intervallum duxerir.”

Harres,
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SEGCT. IV.

As, previous to 1756, when I firft attempted to trace the
Portio Mollis within the Cochlea, I had repeatedly rendered
Injedted

‘HaALLER, in Pr. Lin. Phyf. § 493. * Alter ramus, qui Cochlex fulcum fubit,
- ghfcaram finem habet.”

‘Coruwsius, de Aquod. Auris Hum. 1761. §25. * Contiouari tamen hos. : .
# pervorum duflus cum canaliculis inter lamellas {piralis laminz deferiptis (xiv.);
* perque hos ad intervallum zonm cochlere mervorum ramulos tranfire, eifi pro
“ fomma tenuitate rerum mon videam infpexifl, extra omne tamen dubjum afferi
. % poffe credo. Ultra de hoc nervo me nihil feire, fincerus fateor.”

J- Fr. Mecxer junior. 1774, § xxiii. p. 40, * Aperto enim cochlem tubo
# g foramine rotundo ad ufgue tertium ipfins gyrom, ita ut, fupra et infra fep-
“ tom utraque fcala periofleo induta luftrari potuerit, etiam vitroram, objeita
“ multum avgentinm, minifterio, nil intueri licuit, nifi albas inter trabeculas Co-
“ chlem firias.”

Martiv, de Nervis. 1581, 5. 2. p. 82 " Valcolom aliqued fanguiferum
“ pro nervo habitum eft, vel etiam portiuncule membranarum filamentorum fimi-
“ litudinem retulerunt,”

SasaTrzr. 1981. T. 3. p. 252. “ Mes obfervations n'ont pu me donner
¥ des lumieres for wn chofe aufi obfcure.”
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Injeted Bones foft and tranfparent, and, in doing ﬁ‘::, had
remarked, that, though the Bones were made very Tender,
the Membranes connected with them retained a confiderable
degree of Tenacity, it readily occurred to me, that by this
means I might be enabled to trace the whole progrels of
the Portio Mollis.

Accordingly my fuccels equalled my expectation; and
with a great deal of pains I detached the.Os P:I:r;fum, and
the whole External Offeous Shell of the Cochlea from its
Interior Membranes ; and then took out the Membranes,
with the Modiolus and Lamina Spiralis fufpended by the
Trunk of the Portio Mollis : So that,” by proper diffection,
I could trace and {ce diitinétly, not only the Divifion of the
Portio Mollis into its Larger Branches, but the whole Pro-
grefs and Termination of thefe.

I found, That the Portio Mollis is compofed of Two
Branches nearly equal in fize; one of which fupplies the
Veftible and Semicircular Canals, and the other the Cochlea.
See Nervous Syftem, Tab. XXX, Fig. 1, 2, 3, 4, 5.

That each Branch confifts of a great Number of Small
Cords.  See Nervous Syftem, Tab. XXXI, Fig. 1,2, 3. A A,

That
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That the Small Cords of both Branches pafs through dif-
ferent migute Holes into the Veftibie and Cochlea, or, that
the Bottom of the Canal in the Backpart of the Os Petro-
fum, commonly called Meatus Auditorius Internus, is Cribri-
form. See Nervous Syftem, Table XXIX. Fig. 12. X Y Z

cc d e

As the Offeous Partitions which divide the Cochlea into
its Gyri, as well as the Lamina Spiralis which- divides the
Gyri into Scal®, are connedted to the Circumference of the
Modiolus ; we might expe@ to find the Branches of the
Portio Mollis condudted, from the Modiolus, to the Mem-
branes lining the Cochlea, by means of thefe Partitions, or
between or along the outer-fides of the Two Ofltous Plates.
which compofe them, as well as between the Two Lamelle
which compofe the Lamina Spiralis, or along the outer-fides
of thefe ; as we would fuppofe, that the Two Sides of each
Scala fhould have Nerves diftributed on them in the fame

manner.

Accordingly, on profecuting the Branches or Fibres of the
Portio Mollis with the utmoft attention, I find, that they
pafs Outwards from the Cavity of the Madiolus, through
innumerable minute Holes or Canals, which every where

Cc perforate
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perforate it. Some Fibrils pafs between the Two Plates
which form the Septa that feparate the Gyri from each
other. A ftill greater number of Fibrils paflfes through
Holes between the Two Plates which compofe the Root of
the Lamina Spiralis. But by far the greateft number of the
Nervous Fibrils perforates the Sides of the Modiolus, berween
the Offecous Septa and the Lamina Spiralis. The Fibrils
which pals through the Holes that are neareft to the Lami-
na Spiralis, run to the Membrane covering the Lamina Spi-
ralis; whilft thofe which are neareft to the Septa, run, in
a contrary direction, to the Membranes covering the Septa.
We perceive, therefore, that the part of the Membrane
. lining each Scala which is the moft diftant from the Mo-
diolus, will be fupplied by the Terminations of thefe Two
Sets of Fibrils meeting. The Nervous Fibrils on the Sur-
face of the Lamina Spiralis, feem larger, and are more re-
gularly difpofed, than thofe that run on the Surface of the
Septa. Two Plates are found in the Outer Offeous Part of
the Lamina Spiralis, and the Space between them is filled
with Nervous Fibres, from which numerous minute Fibrils
iffie between the Outer Edges of the Two Plates. There
are likewife minute Holes in the Sides of each of the Plates
which compofle the Lamina Spiralis ; and there can be no

doubt
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doubt that the Nerves between the Plates are connected
with thofe which run on their External Surface.

The laft Branches or Fibres of the Portio Mollis pafs
through the Cribriform Plate, in the Top of the Modiolus,
which is common to it and the Infundibulum, to fupply the

, laft Half-Gyrus and Cupola of the Cochlea. See Nervous
Syftem, Table XXXI. Fig. 1, 2, 3. and Table I1lI. of this
Work.

L%

I mext uhf;ned, that the feveral Branches of the Portio
Mollis, in their whole courfe along the Lamina Spiralis,

formed an elegant and intricate Plexus, by innumerable
Joinings and Separations of their component Fibrils. See
Nervous Syftem, Tab. XXXI. Fig. 1, 2, 3, 4. and Tab. IIIL
Fig. 1, 2, 3.

At the Root or Offeous Part of the Lamina Spiralis, the
Nerves are White and Opaque ; but at the Flexible and
Membranous Parts they are Semipellucid.  See Nervous.
Syftem, Tab. XXXI. Fig. 1,2, 3, 4. and Tab. IIL

This Change of Colaur is like to that we obferve the Op-
tic Nerve undergoes on entering the Eyeball to form the-
Cca Retuna:
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Retina : and, in both, the Change of Colour is not wery
gradually made, but fuddenly.

On comparing the Semipellucid Outer-part of the Lamina
Spiralis with the Retina of the Eye, I obferved a remark-
able difference ; to-wit, that in the Retina the Texture
{feems Pulpy and Uniform, without any fuch appearance of
Fibres and Network as we might expe&t to obferve from the
name Retina, which has been fo long and univerfally given

to it ; whereas, in the Ear, Fibres and the Continuation of
an intricate Network can be feen diftinétly in the Semipel-
iucid Part of the Lamina Spiralis, and as far as to its Outer
Edge. See Nervous Syftem, Tab. XXXI. Fig. 4. E F G.
and Tab, IIIl. Fig. 1, 2, 3.

I have, therefore, in my Lectures, long obferved, that the
term Retiva was improper when applied to the Nerve fpread
out on-the Bottom of the Eye, and had been given, not in
confequence of accurate obfervation of the Structure, but
from a common favourite theory of Anatomifts, which fup-
pofes that the Brain and Nerves confift of Fibres. In the

Ear, the term may be, with great propriety, applied to de-
feribe the Appearance of the Branches of the Portio Mollis
in their courfe on the Lamina Spiralis.

At
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At the Outer-part of the Lamina Spiralis, the Nervous Fi-
bres and Network become much lefs evident; and, upon
the Continuation of thefe Membranes, on the Inner-fides of
the Gyri of the Cochlea, the Nerves feem to terminate in a
Semipellucid Pulpy Subftance, very like to the Retina of the
Eye.

SECT. V.

I wourp next obferve, that the Membrane on which the
Branches of the Portio Mollis terminate in the outer trani-
parent part of the Lamina Spiralis and on the Inner-fides
of the Gyri of the Cochlea, is not the Periofteum of the
Lamina Spiralis or of the Gyri, as has been univerfally fup-
- pofed, but is as different from it as the Pleura is from the
Periofteum of the Ribs. It is thick, foft, demipellucid,
and bur flightly connected to the Inner-fides of the Gyri;
and, tracing the Branches of the Portio Mollis, it is evident-
ly formed by them carrying with them their Pia Mater,
nearly as the Retina is formed by the Optic Nerve. Be-

e ST R e S —

fides, after detaching it from the Inner-fides of the Gyri,
the Bone is fo far from appearing bare, that we fee Blood-
velltls
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veflels running upon its Surface, fupported by Membrane,
which is indeed fo thin and tender that we cannot eafily
raife it by diffection, but we can fhew it as diftin@ly as the
Periofteum which lines the Cavity of the Tympanum.

CHAP
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CHAP. HL

Of the .Ear in Whales.

OUND, I formerly obferved *, is conveyed to the Bot-
tom of the Ears in Whales, by the fame general Struc-
ture as in Man and Quadrupeds.

They are all provided with a Meatus Auditorius Externus,
the Orifice into which, in the Cete Delphinus, is extremely
fmall ; and it appears to me probable, that they poflefs the
power of fhutting it, and excluding the water, when they
plunge to a confiderable depth. In the Cete Balena, (1. of
Linwevs), the largeft of the Whale kind, there is within

the

* In my Book on Filhes.
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the Meatus Auditorius a Hard Body, upwards of an Inch in
Length, fhaped like an Egg, and attached by its fmall end
to one fide of the Meatus ; which undoubtedly ferves as a
Valve, to prevent the Water, when the Whale dives deep,
from over-diftending and rupturing the Membrane of the
Drum +.

Their Membrana Tympani is tied by a Chain of Bones to
the Bottom of the Tympanum ; but in this Chain the Os
Orbiculare is wanting, at leaft it is fo in the Phyfeter; and
the Malleus is more fixed in its place than in Man.

I found, that they have likewife an Euftachian Tube, or
Internal Meatus Auditorius ; and that Cells, much larger in
proportion than thofe of our Maftoid Procefs, communicate
with the Cavity of their Tympanum. See Tab. V. Fig. s.
and Tab. XXXV, Fig. 5, 6. on Fifhes.

Their Cochlea and Semicircular Canals, I obferved, were

analogous to ours.

When

4 See, in Table VI. *, a Figure of this, of its Natral Size, taken from a
Preparation I received lately from Mr CLarcrToN.
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When I firft publifhed on the fubjed, I thought it unne-
ceffary to trace their Semicircular Canals with accuracy.
But finding, by Dr Camper’s Letter, that he, after having
diffe¢ted various Species of the Whale, perfifted in denying
their exiftence, I have refumed the fubjet with greater at-
tention : And, after finding that I had been under no mif-
take in defcribing Semicircular Canals, I alked Mr Fyre to
beftow fome pains in tracing their whole Extent, firft in the
Delphinus Phocena, and afterwards in the Delphinus Delphis,
and in the Cete Phyfeter Macrocephalus or Spermaceti Whale,
which laft Dr Camprer had diffected ; and to draw accurate
Figures of them ; to which, and their Explanation, I refer
the Reader. See Tab. V. and Tab. VI,

On viewing thefe Figures, the Reader will obferve, that
the Cochlea in the Cete Phyfeter is much larger than in
Man, but that the Semicircular Canals are fmaller: And,
fo far as I have examined the Ear, I have found, that the
Semicircular Canals in Man, bear a larger proportion to the
Cochlea, than they do in the Quadruped or Whale.

Dd CHAP







CHAP. 1V

Of the Ear in Cartilaginous Fifhes.

EFORE I publihed my Work on Fithes, I had exa-
mined this fubjet with great attention ; and have the
fatisfaction to find, on repeating my experiments, that my
obfervations were corre® in every refpect: So that the
defcriptions I am about to give, contain a repetition of what
I formerly publithed, but illuftrated with more elegant Fi-
gures drawn by Mr Fyrs.

Ddz ; I fhall
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I fhall confine m_',rldl:ﬁ:riptions chiefly, and almoft entire-
ly, to the Skate Filh *.

- In the upper and back part of the Head of a Skate, and

in a large Fifh weighing 150 pounds, at the diftance nearly
of One Inch from the Articulation of the Head with the
Firft Vertebra of the Neck or Atlas, Two Orifices, capable
of admitting fmall-fized ftocking-wires, at the diftance of
about an Inch and Quarter from each other, furrounded
with a firm membranous Ring, may be obferved. See
Tab. VIL, Fig. 1, 2, 3. Letters ¢ a aa.  Thels are thic’ Pe-
ginnings of the Meatus Auditorii Externi.

If the Finger be applied a little farther forwards and in-
wards than one of thefe Orifices, and Preflure made with it
a White Vifcid Matter will generally be fqm:lcand out at the
Orifice.

If

* See Tub. V1L in the Firlt Figure of which the parts are reprefented as they
appear on difle@tion. In Figures Sccond and Third, they are reprefented as they
appeared, in a Filh weighing 150 pounds, after being ftretched with melted wax
injefled into them.
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. If a Small Probe be introduced at the Orifice, and a Cut
made upon the Point of the Probe, we difcover a Winding
Canal, nearly two lines, or the fixth part of an inch, in Dia-
meter, which defcribes more than three-fourths of a Circle.
See the fame Figures, Letters 6554  This Winding Canal
may be compared to the Concha of our External Ear.

From the Concha, a Straight Paflage, capable of admitting
a fmall ftocking-wire, leads outwards and downwards, (See
in the fame Figures the Letters ¢ ¢ ¢), to terminate in a
Large Sac dddd; which we may compare to the Veftible
in the Human Body ; and which, in the Skate, comtains a
very vifcid pellucid Humour, like the glaire of an egg, and
likewife a foft cretaceous Subiftance.

On the anterior part of the Large Sac, there is a much
Smaller Sac e ¢ ¢ ¢, containing fimilar Matter, and communi-
cating freely with the Large Sac at the Letters f fff; and
at the pofterior part, there is a third very Small Bag, like-
wife containing cretaceous Matter, projeéting from and com-

municating with the Large Bag,

We next find Three Semicircular, or rather Circular, Mem-
branous Canals. In each of them, there is a Bulb or dila-
ted
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ted part. All of them are inclofed within Cartilaginous
Canals, lined with Perichondrium, which are confiderably
larger than the Membranous Canals, The Membranous
Canals are filled with vifcid pellucid Humour, like to that
which is within the Veftible ; and a Fluid refembling this,
is lodged between the Perichondrrum and the Membranous
Canals ; and thefe are tied to each other by Cellular
Threads, on which Arteries, correfponding Veins, Lympha-
tics, and very minute Nerves, are difperfed. See Table
XXXVIIL. Fig 4. of my Work on Fifhes,

One of thefe Canals is Anterior, See Tab. VII. Fig. 1, 2, 3.
Letters # ¢ £ [ 03 and the part £ s almoiui uver the part o,
or this Canal may be called Anterior Perpendicular: At {
its Bulb is found., The Second or Middle Canal m =», is
placed almoft horizontally ; and its Bulb is {een at .

The Anterior and Horizontal Canals join together, and
the wide Camal / & ¢ is common to them. This Canal,
common to the Anterior and Horizontal Canals, commu-

nicates with the Small Sac ¢, by means of the Membranous
Tube 4.

The
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The Third Circular Canal is Pofterior, and one half of it
is over the other; f{o that it may be called Pofterior Per-
pendicular Canal. See ¢ r fi Its Bulb is at /i This Ca-
nal communicates with the Large Sac or Veltible, by means
of the Duct p; but has no dire¢t communication with either

of the other two Circular Canals.

Upon the whole, then,—The Meatus Auditorius Externus
leads to the Cavity of the Veftible. From this there is a
Paffage into a Smaller Sac, and, at the fame place, a Dud
leads into the Membranous Canal which is common to the
Anterior and Horizontal Canals. From the Pofterior Part
of the Veftible, a Canal makes a Communication between the
Veftible and the Pofterior Canal. But the Anterior and the
Horizontal Canal have no dire@ Communication with the
Pofterior Canal. j

It appears, then, that from the Meatus Auditorius there is

a Paffage into the Large Sac or Veftible ; and that from
the Forepart of the Veftible, there is a Paffage into the -
Small Sac, and, at the fame place, into the Canal which is
common to the Anterior and Horizontal Canals ; and that,
from the Backpart of the Large Sac or Veftible, there is a.
Paflage
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Paffage into the Pofterior Canal ; and, hence, that all parts
of the Veftible and Circular Canals may be direétly affeded,
in the living animal, or, after death, may be injeéted, through
the Meatus Auditorius Externus.




GCHAP. V.

Summary of the Chief Circumftances above
defcribed. -

S feveral of the principal Fadts I have defcribed, have;
moft unaccountably, been called in queftion, by Dr
Camper and Profeflor Scarra, I find myfelf under the dil-
agreeable neceflity of enumerating, in a fummary way, the
Chief Points, refpecting the Organ of Hearing in Man and
other Animals, in which, I apprehend, I have' added to the
former ftock of knowledge ; and of then fubjoining the At-
teftation of the Royal Society .of Edinburgh concerning
them. :

Ee A,

B

—_—

il —
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A. In the Human Body, I have fhewed, That the Nerves
of the Veftible and Semicircular Canals, as well as thofe of
the Cochlea, pafs thmugh numerous Small Holes or Cribri-
form Plates of the Os Petrofum *,

B. That all the Branches of the Portio Mollis which fup-
ply the Cochlea, pafs through innumerable Small Holes of
a Thin Conical Cribriform Plate which forms the Modio-
lus 1.

C. That minute Nerves pafs through the Axis of the
Modiolus, to perforate that part of the Cribriform Plate
which is common to it and to the Infundibulum, to fupply
the Infundibulum and that part of the Cochlea which it in-
cludes .

D. That

% See Nervous Syflem, Tab. XXIX.
+ Sec Nervous Syftem, Tab. XXIX.

1 See Nervous Syftem, Tab. XXXI.
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D. That Branches of the Portio Mollis pafs along and be-
tween the Lamellee of the Oftous Septa which divide the
Cochlea into its Gyri #; or, that all of them are not con-
ducted by the Lamina Spiralis, as Scarea has defcribed and
delineated .

E. That the Nerves, in their whole courfe, particularly
along the Lamina Spiralis, join and again are feparated, [
as to form a moft elegant Plexus ; in which new Combina-

tions of the Nerves are formed f.

F. That the Nerves terminate on the Inner-fides of the
Offeous Gyri, in a demipellucid foft pulpy Membrane, re-
fembling the Retina of the Eye [.

Ee2 G. That

® See Nervous Syftem, Tab. XXXI. and, of this Treatife, Tab, IIIL
4 Scarra, P. 55. and Tab. VIIL
% See Mervous Syflem, Tab, XXXI.

il See Nervous Syftem,. Tab. XXXI. and, of this Treatife, Tab. IIL
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G. That this foft pulpy Membrane is not the Periofteum
of the Cochlea ; but as different from it, as the Pleura is
from the Periofteum of the Ribs.

H. In Whales, I have found an Euftachian Tube, which
had not been defcribed by Authors: I have fhewn, that
Semicircular Canals are not wanting, as was affirmed by Dr
Cawmper ;3 and, in the Porpoife, I obferved, that the Mem-
branous Subitance, within the Gyri of the Cochlea, on which
the Portio Mollis is diftributed, might be feparated from the
Periofteum of the Cochlea ftill more eafily than in Man *,

I. In the Tortoife, as an example of the Amphibia,r I
have delcribed the Euftachian Tubes, and the Connexion of
the feveral parts of the Ear, more accurately than had been
done by former Authors +: And it may be worth while to
add, that the Toad, as well as the Frog, is provided with
an Euftachian Tube, as this is denied by Georrroy I.

K. In

# Bce Book on Filles, Tab. XXXV, and, of this Treatife, Tab. V.
t+ See Book on Fithes, Tab. XXXVI.

i Georrroy fur I'Organe de 1'Ouie, 1778, p. 65,~71.
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K. In fome of the Pifces of Linnzus, I have not only
defcribed and painted the Connexion of the Semicircular
Canals, and of Sacs which may be compared to our Veftible ;
but I have traced, with accuracy, the Courfe and Termina-
tion of their Nerves *.

L. In the Skate and Angel Fith, I have difcovered the
Orifices of the Meatus Auditorii ; fhewn the Winding of
their Conchz Aurium ; the Terminations of their Meatus
Auditorii in the Veftibles ; the Communications of their Se-
micircular Canals with each other and with the Veftibles ;
and Diftribution of their Auditory Nerves, and of the Cir-
culating and Lymphatic Veflels of their Ears {.

M. Particularly, I proved, that the Semicircular Ca-
nals in Fifhes were much finaller than the Oileons or
Cartilaginous Tubes which inclofed them; and that, fo
far from their being compofed of the Periofteum or Peri-
chondrium of thefe Canals, there was a confiderable Space

between

® See Book on Fithes, Tab. XXXIX.,

t See Book on Fithes, Tab. VIL XXXVIL XXXVIIIL and, of this Treatife,
Tab. V1. VIL
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between them, and the Periofteum or Perichondrium, filled
with Fluid, cofitained in a Cellular Subftance, on which mi-
nute Nerves, with numerous Circulating and Abforbing Vef-
fels, were difperfed, and conducted to the Perichondrium and
Perioftenm *. I obferved farther, That in certain Fifhes,
of the genus Gadus, Spheroidal Bodies, which I had difco-
vered, making in them part of the Nervous Syftem, were
difperfed in the Cellular Subftance, between the Semicircular
Canals and the Periofteum of the Tubes which contain

them +.

CHAP

* See Book on Fifhes, Tab. XXXVIL XXXVIIL XXXIX.

+ See Book on Fifhes, Tab. XXXIX.




CHAP. YL

Atteftation as to the Faéts above defcribed.

AVING fully defcribed, and illuftrated by Tables, the
Chief Parts of the Ear in the different Clafles of Ani-
mals ; and having enumerated the particular Circumitances
I have difcovered which were unknown to former Writers ;
I fhall now add the Atteftation of the Royal Society of
Edinburgh refpeéting fuch faéts as have been called in que-
ftion by Dr Cameir and Profeflor Scarpa.

At
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-

At their Meéting, in May 1794, I prefented to the Society
the following Letter : :

“ GENTLEMEN,

“ AS one purpofe of your Society is to afcertain fuch
“ Facts as are defcribed by your Members or Correfpondents,
“ I take this liberty to requeft of youn to appeint a Commit-
“ tee, confifting of thofe Members whom you may fuppofe to
“ be the moft competent Judges of Anatomical Matters, to
¢ examine certain Subje@s of which I propofe to give, {oon,
“ fome account to the Society, illuftrated with Figures.

# I am,
“ GENTLEMEN,

“ Your moft obedient Servant,
EDIXBURGH, }

May 2. 1794. “ Arexe, MoNRo.

#* To the PresipENT and OrnER MemBERs of the Rovar
% SnCIETY."”
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They accordingly appointed a large Committee of their
number, with a general invitation to any others of their

Members who might choofe to be prefent.

In confequence of this, the following Gentlemen met, on
the gth of July 1794, in the Anatomical Theatre, at Mid-
day, that they might have the advantage of examining my
Difletions and Preparations with a clear light :

Mr Joun Rosisow, Profeflor of Natural Philofophy.
Mr DugaLp Stewart, Profeffor of Moral Philofophy.
Mr Prayrair, Profeflor of Mathematics.

Dr Brack, ]
Dr Frarcis HomEe,
Dr RUTHERFORD, > Profeflors of Medicine.
Dr GREGORY,

Dr Duwncan, J
Dr Rorneram, Phyfician,

Dr WrignT, Phyfician.

Dr CuarrEs STuarT, Phyfician.
- Dr Tuomas Svexns, Phyfician,
Mr James Russen, Surgeon.

Ff Along

—
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Along with each of the Figures which I now publith, I
demonftrated the Preparation from which it was delineated :
And it is to be obferved, that, in the Cartilaginous Fifhes,
I had injected, from the Orifice of their Meatus Auditorius
Externus, not only Air and Quickfilver, but melted coloured
Wax, into their Veltible and Semicircular Canals; and that
I have about twenty fuch Preparations in my pofleflion.

The Committee, after having attentively examined thefe,
hereby declare, That the Tables and Preparations correfpond
exactly ; and that they faw diftinétly, in the Preparations,
all that is reprefented in the Tables,

1795. May 14.

Ox the 14th day of May 1795, I made the following
Demonttration to my Colleagues, Dr Home, Dr GREGoORY,
Dr RuteErRFoRD, and Dr Duncax.

In Two Large Skates, one the Raia Lavis, the other the
Raia Afpera or Thornback, I pointed out, with a Probe, the
Orifices of the Meatus Auditorii Externi.

I then
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I then preflfed with my finger on the Fore and Inner Sides
of thefe Orifices, and [hewed them, that a white vifcid Mat-
ter was difcharged from them.

A Section was next made en the Right Side of both Fifhes,
and the Vefltible and Semicircular Canals of the Ear were

laid in view, without opening their Cavities.

A Small Iron Tube, fixed to a Large Glafs Tube, was
then introduced into the Orifice of the External Meatus Au-
ditorius, and Quickfilver was poured into the Glafs Tube.
The Quickfilver entered readily, and filled the Concha, and
ﬁrefchtd the Skin over it; fo that its Shape, Size, and
Winding, could be eafily diftinguithed. From the Concha,
the Quickfilver paffed readily into, and diftended, the Great
Sac, which contains the Cretaceous Matter.—The Pallage of
the Quickfilver from the Meatus Externus Auditorius into
the Sac or, Veftible, was feen diftinétly ; becaufe the Mea-
tus terminates in that part of the Veftible which contains
the clear vifcid Matter, which is lodged between the upper
and outer or pofterior part of the Sac of the Veftible and

the Cretaceous Martter.

Ffa They

e
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They again examined the feveral Preparations in which
the Concha, Meatus Auditorius, Veftible and Semicircular
Canals, are filled with Wax of different colours in order to
fhew the Communication of thefe Parts, and they compared
the Tables with the Preparations. .

CHAP




CHAP. VIL

Remarks on Profeflor Scarra’s Book on
the Ear.

EFORE concluding, I find myfelf under the difagreeable
neceflity of pointing out the Injuftice of certain Criti-
cifms of Profeflfor Scarra, and of enumerating the many un-
accountable Overfigchts and Errors he has committed ; and
I fhall quote the expreflions he has thought himfelf ac liber-
ty to employ.

-

5SEGT..
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In his Preface, p. 3. L 25. he has afferted: “ Nam
“ quidquid nuperrimé Moxnrous docuit de Acuftici Nervi
¢ Diftributione per Laminam Cochlez Spiralem, nihil alind
“ eft preter mirifice fabrice fpecimen; nec qua ratione
“ Auditorius Nervus ad Utrumque Scalarum Cochlex Gyrum
¢ pertingat, nec quo abeat Nervus ille qui per Centrum et
“ Axin Modioli defcendit, Vir alioquin cl., nobis patefe-

it ik

The Reader, however, will obferve, that I have not only
every year, fince 1756, fhewed, in my Anatomical Courfes,
the Preparation from which the Figure I publifhed was de-
lineated ; but that it was particularly examined, before I
publithed, by the following Gentlemen: Dr Ssita, Reader
of Anatomy in Oxford ; Dr SoemmEeriNG, Dr MECKEL ju-
nior, Mr Luraer, Dr Brack, Dr Hurron, Dr Ruruer-
rorD: (See my Book on the Nervous Syftem, p. 45.): And
that I ftill preferve the Preparation ; and, on examininz it
again, after reading the above aflertion, I find nothing ma-

terially
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terially wrong in the Figure. But, what is more diretly
in point, fo inconfiftent is Dr Scarea, that, in the s5th page
of his Work, where he defcribes the Pencils of Nerves pafl-
ing from the Modiolus along the Lamina Spiralis, he quotes
my Book in the following words: “ Horum Penicillorum
¢ {pecimen vide apud Monroum, Nerv. Syft.” And if the
Reader will take the rtrouble of comparing the Figures I
publifhed, (See Nervous Syftem, Tab. XXXI. Fig. 1, 2,
3, 4.), with Profeflor Scarpa’s Figures, (Nat. Difg. Tab. VIIL.
Fig. 1, 2.), he will find, that they correfpond fo much, in
every general and material refpeét, that His Figure feems
little more than the Tranfeript of mine. They differ chief-
ly in the way in which the Nerves are prefented to view.
In .mj' Preparation, I took off, with great pains, the whole
Outer Offcous Shell of the Cochlea, and then lifted cut the
Modiolus and Lamina Spiralis, fufpended by the Portio Mol-
lis ; fo that the whole Diftribution of the Nerve on the
Lamina Spiralis is feen: Whereas Profeflor Scarra has cun
open one fide only of the Cochlea.

I will farther venture to aflert, that although Profeflos
Scarra’s Figures are more fhewy and elegant than my firft
Figures. -
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Figures were, yet mine give a more diftin® and accurate

Reprefentation of Nature,

He next alleges, That T had not fhewn how the Nerves
go to the Gyri of the Cochlea, as if he had fhewn this bet-
ter than I had done. But let the Reader compare our Fi-
gures ;3 he will find, that Profeffor Scarra does not paint
the Nerves {o far as I had dore in my Book on the Nervous
Syftem. I painted them as far as diftiné Branches could
be feen with a Microfcope which magnified the objeét to
thirty diameters. My defcriptions, when I publithed on the
Nervous Syftem, were indeed very concife ; becaufe I had
the intention of profecuting the fubjeét ftill more fully than
I had then done.

In the next place, it is to be remarked, that One-half of
the Nerves the Scale of the Cochlea receive, has efcaped
the obfervation of Profeflor Scarra #, to wit, All thofe which
run along the Offcous Septa to fupply the Outer-part of each
‘Scala, or that Part of each Scala which is moft diftant from
the Lamina Spiralis,

But

® See Scamra, Cap.lll. De Nerve Auditorio, jviﬁ.——xiL P- 54: 55 56.
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But I muft farther obferve, that Profeflor Scarra, who

defcribes the Portio Mollis as terminating in the Periofteum
of the Cochlea, has neither attended properly to the Analo-
gy of the Optic Nerves, nor to the Stru¢ture of the Mem-

|
branes within the Cochlea ; for, from the defcription and ”
reafons I have given, it is evident, that the Periofteum, and
the Pulpy Membrane in which the Portio Mollis of the Co-
chlea terminates, are Diftinct Mmubfancs. the former having
the Common Structure, and the latter refembling the Retina
of the Eye.

v wt T ]

|

SECT, . IL

In my Book on Fifhes, p. 49. I obferved, That in each of
the Membranous Semicircular Canals, both in the Offeous and
in the Cartilaginous Fifhes, there is a Dilatation or Pouch :
and, That the Membranous Canals are fo much fmaller, than
the Canals of Cartilage or Bone which contain them ; that,
between them and the Cartilage or Bone, there is a vifcid
watery Liquor, contained in a Cellular Subftance, on the
Threads of which, Circulating and Abforbent Veflels, and
Nerves, are difperfed. (b.) See Tab. XXXVII

G g I likewife,
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I likewile, after defcribing the Size and Courfe of the
Nerves, obferved, in treating of the Cartilaginous Fifhes,
That “ the Nerves, after reaching the Sacs and Canals, and
“ rumning a little way upon their Membranes, lofe their
“ White Colour, become Pellucid, and difappear.” In
Tab, XXXVII. thefe Nerves are delineated from very large
Fifhes. And, fpeaking of the Offeous Fifhes, p. 51. I ob-
ferved, That * very large Nerves are fixed to the Bulbous
“ Parts of the Semicircular Canals, and, fpreading out on

“ thele Canals, they become fuddenly Pellucid.”  See
Tab, XXXIX.

Still, however, other purfuits diverted me from the inten-
tion I had long had, of tracing the whole Diftribution of
the Portio Mollis in the Human Ear.

In 1789, that is, four years after my Book on Fifhes ap-
peared, Profeflfor Scarpa publifhed his Defeription of the
Membranes and Nerves of the Human Semicircular Canals :
And, although it is evident, as he does not appear to have
known any thing of the matter when he publifhed his “ Ob-
“ fervationes de Feneftra Rotunda et Tympano Secundario™
in 1792, and as he had then read my Works on the Ner-
vous Syftem and on Fifhes, that he was led by the firft of |

thefe
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thefe to examine the Nerves of the Cochlea, and, on the
fuppofition of analogy, to examine the Veftible and Semicir-
cular Canals in Man ; yet, inftead of acknowledging this,
he tries to infinuate, that I had not traced the Nerves of
the Semicircular Canals in Fifhes to their proper places, in
order to give the appearance of originality to his own de-
feriptions,  Yet, after joining me with Mr Joun HunTER
as the author of an aflertion which Mr HuxTeER alone made,
—where he fays, (in a note, p. 15.) “ J. HunTERUS et Mon-
“ pous afleruerunt Canales Pifcium Semicirculares, Nervos
% intus non fuflcipere ;' adding, “ Qua fuper re vercor quam
e maxiﬁé Viros ¢l. examinaffe tantummodo Cylindros, non
“ quidemsAmpullas fimul Canalium Semicircularium in Pifci-
¢ bus,"—he, in the fame note, refutes the truth of his alle-
gation, by fubjoining the following quotation from my Book:
“ Et Monrous, loc. cit. “ After reaching the Sacs and Ca-
“ nals, and ruoning a little way upon their Membranes,
“ they lofe their white colour, become pellucid, and difap-
“ pear.”” And with this defcription of mine, that of Pro-
feffor Scarpa exaitly coincides: (See his Work, p. 34.
§vi. L 7.): % Neque enim in Homine, profpero magis fuc-
“ gefln quim in Pifcibus, Reptilibus, et Avibus, quantacun-
& que adhibita diligentia, datum nobis fuit eam Pulpam, ul-
Ggoa “ tra
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“ tra Ampullaram fines, per continuos . femicirculares Duétus

“ membranaceos, propagatam videre,”

In Tab. VIII. Fig. 1, 2, 3. the Reader will find a more
exa¢t Reprefentation of the Divifion of the Acouftic Nerve
upon the Ampulla than Profeflor Scarra could have given,
as it can be feen in very Large Fithes only ; which the
rude and inaccurate Figure he has publifhed, fhews he had
not examined.

SECT. "I
P .

Proressor Scarpa, diffatisfied with the account I had gi-
ven of the Structure of the Ear in the Cartilaginous Fiﬂ:es,.
undertakes one more accurate, and has exprefled himfelf in
the following terms. His criticifims are ftrangely disjoined,
and unneceffarily repeated; but I fhall endeavour to arrange
them fo as to render them as intelligible as poflible,
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Pref. p. 2. “ Has ob caufas Organi Auditus Cartilagi-
“ neorum Pifcium pleniorem, quam adhuc fadtum eft, de-

“ feriptionem tradere fufcepimus.”

Pref. p. 1. “ Mowxrous Externum hoc Auditus Oftium
“ (Raje) defcripflerit, fufiis atque delineaverit. . ... ...
“ Mowroum vehementer fuper hac re hallucinatum fuifle.
L, Etenim nullum prorfus adeft Ofiwm Auditus extus
“ Adapertum in Cartilagineis Pilcibus, ejusque loco, fub Af-
“ pero horum Animantium Tegumento, Feneffra Ovalis repe-
“ riunda eft, Membranaces Operculs, a nemine adhuc memo-

“ rato, obducta.”

P. 8. §iii. “ In Cartilagineis Pifcibus nullum prorfus adeft
“ Oftium Auditus extus Adapertum, ejusque prenunciati Ofii
“ loco, fub communibus tegumentis, Feneflram Ovalem, Operculd

“ Membranaceo claufam, oftendimus,” &c.

P.g. §v. “ Igitur in Summitate Capitis Raje poné Oc-
* ciput, qua nempé cum Prima Colli Vertebra Colli nectitur,
“ ablato Spinofo Tegumento, .. ... Sinuofitas occurrit, in
“ qua Membranulz Duwm, ovalis figure Tympani ad modum
“ tenfie, confpiciend® funt. . . . ...

P.qg.
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P.9. § v. in a note at the foot of the page. “ MonRrous,
in Opere cui titulus “ Phyfiology of Fifhes,” Sed. [IL
Tab. VII. Fig. 1, 2. docet in Raja, propé Junéturam Capi-
tis cum Spina, adefle Foramina duo exigua, quz ad Aures
ducunt. Qua in re vehementer fibi hallucinatus eft ; Oftia
nimirdm Du@uum Mucoforum, ut manifeftum eft, pro Au-
ris Meatibus accipiens. Etenim omnind nullum eft in
Cartilagineis Pifcibus Oftium Auditus extus Adapertum,
Membranaque Feneftre Owalis fub Communi Tegumento
recondita jjicet et cooperta.’’

P.g. §vi. Note {d.). * Minimé tamen ducic intra Ca-
vitates Sacculorum Veftibuli, quemadmodum Monroo vi-
fum eft ; cujus dodtrina, fi vera effer, fimulque adeffent
Oftia Auditus Externa, neceflarid confeﬁuerctur liberum ef-
fe in Cartilagineis Pifcibus Aéri et Aque Acceflum ad fe-
dem Organi Auditus immediati, ipfamque Pulpam Nervi
Auditorii 3 quod et abfurdum eft, et a rei veritate quim
maximé alienum !"*

Pref. p. 2. *“ Preterea, MonRrous nefcio quam Organi
Auditus Cartilagineorum Pifcium hiftoriam conferipfit, urg,
nifi vehementer fallimur, ex ipfius fententia deducere uni-
' “ cuique
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“ cuique liceat in Pifcibus Cartilagineis Meatum Auditus Ex-
“ ternum ducere intra Sacculos Capillorum, atque ab his ad
“ Canales Semicirculares, Nervumque Auditorium ; proin,
“ Aquis admixtisque heterogeneis particulis nullatemis in
“ Cartilagineis Pifcibus impeditam viam efle ab Externs (ut
“ ait) Auris Meatw, ad immediatam Auditus fedem ; que res
“ profe@d a veritate et perfpedta Nature providentia quim
“ longiflimeé diftat !”

P.12. §xv. “ Interim preftabit monere, Canales Semi-
“ circulares Membranofos, quamvis pluribus in fedibus La-
“ pillorum Sacculis alligati funt, nullibi tamen cum iifdem
“ Sacculis communicare ; quod #teratis periculis, modd

“ Aérem, fervata naturali fede, per Canales Semicirculares
“ Membranofos infufflando, modé Hydrargyrum injiciendo,

“ cognovimus." Note (), “ Micimé ignoramus Mon-

“ poum in Raja delcripfiffe ac delineafle.”

From the above quotations, then, it appears, that Profeffor

Scarpa, even after having read and ftudied the Defleription.

and Figures I had given of the Structure of the Ear in the
Skate, illuftrated by a number of Tables, had not been able

to difcover the External: Mouth, or Ostium, of the Mestus.
Auditorius ;.

el -

G ——
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A;Jtlitorius:. the Concha Auris; the Continuation of the
Meatus Auditorius ; the Termination of it in the Veltible,
or Large Sac, containing vifcid and cretaceous matter ; the
Communication of the Large Sac, or Veftible, with the
Smaller Sac, nor the Communication of the Semicircular Ca-
nals with thefe Sacs or Veftibles. Yetr, in my experiments,
not only Air and Quickfilver readily pafled in all diretions ;
but, in a great number of Preparations in my pofieffion, all
the Paflages and Communications I defcribed in my former
Work, are filled with melted and coloured Wax, and were
diftindly feen by every Member of the Committee of the
Rnyn.l Society of this place, and by many Students who have

examined them.

One thing only, which might be apt to ftagger fuch as
have not had the opportunity of feeing my Preparations, re-
mains to be explained; I mean what relates to a Fengfira
Owvalis, which is mentioned by Profefor Scarra, “ Membra-

“ naceo Opercufo obdudta, a nemine adhuc memorata.”

If the Reader will compare my Book on Filhes, Tab.
XXXVII. Fig. 2. with Profeffor Scarra’s, Tab. I. Fig. 1.
¢ ¢, he may obferve this Fenefira delineated by me, and a

large
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large pin ftuck through ir, with the following explanation,
page 115. 1. 22. “ Behind the Concha, there is a Large Soft

¢“ Part, which is fhewn by a pin ftuck through it.” I did

not call it Fenefira Ovalis 3 becaufe, as I had dilcovered a
Meatus Auditorius Externus leading into the Cavity of the
Veftible, I was certain it had no analogy to our Fenefira
Ovalis: And Dr Scarea, though ignorant of the exiftence
of the Meatus Externus, might have perceived that it did
not refemble the Stru@ure of the Tortoife, to which he com-
pares it, (in p. 16. § xxvii. L. 23.); for, as he immediately
afterwards obferves, (l. 27.) “ In Cartilagineis Pifcibus mox
% retré. Membranam Feneftree Ovalis omifit Natura Officulum,
“ gquod in Reptilibus plerifque altera extremitate Tympano
“ nexum eft, altera, ftapedis ad modum, Feneftram Owalem

“ obftruit.””

In Table VI. Fig. 2; 3, 4 T. I have given a flill more
exaét Reprefentation of this Soft Part.

I then fuppofed, and ftill' do fuppofle, that Nature has

formed one part of the Cafe which contains the Veftible and

Semicircular Canals, Soft and Flexible, in order that, by its:
yielding, the Parts within might be fufcepuble of Tremulous:
H h Motiomn

[P ——
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Motion when Sound acts upon them through the Meatus Au-
ditorius Externus.

After eftablithing the fa&, that the Skate and Squalus
Squatina are provided with a Meatus Auditorius Externus, it
muft feem very fuperfluous to the Reader to take any notice
of what Profeflor Scarpa has ftated about the danger of
Water and Heterogeneous Matter getting into the Veftible
and Semicircular Canals, injuring the Auditory Nerve, &c. :
Yet, I cannot help obferving, that Profeflor Scarpa feems to
have forgotten, not only that the Orifice of the Meatus is
like that of the Whale ; but likewife, that, from the Obli-
quity of the Meatus or Concha under the Skin, there is no
more danger of Air, Water, Sand, &c. getting into the Ear,
than there is, that the Drink, the Chyle, or the Urine, fhall
get into the Salivary or Biliary Duéts or Ureters ; and like-
wife, that thefe Parts are quite full of Vifcid Matter in-
clofed in Membranes, incafed in Thick Cartilages, which
therefore will refift the entrance of external Fluids or
Solids.
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Were it worth while, I might obferve farther to him,
That I have, in the very fame Animal, difcovéred and de-
fcribed two much larger Paflages, with open Orifices, by
which the Cavity of the Abdomen c¢ommunicates with the
Water of the Ocean; and, again, within the Animal,
Tubes by which the Cavity of the Pericardium communi-
cates with the Cavity of the Abdomen; yet the Interior
Parts fuffer no Injury #*,

% Sec my Book on Fifhes, Tab. XVII. zo, 11, 29, 30.

Hh2 E X- 4
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Explanation of Table L

THE Figures in this Table give an accurate Reprefenta-
tion of Metal, with which the Cavities of the Human Ear,
~ on the Right Side of the Body, had been filled.

FLG. 1 2

Fig. 1. reprefents the Forepart of the Metal, and Fig. 2. the
Backpart of it.

a Reprefents

— T —
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Reprefents the Metal which filled the Offecus Parc -
of the Meatus Auditorius Externus. :

The Ring where the Membrana Tympani was con-
nected. '

The Cavity of the Tympanum filled.

The Root of the Cells of the Maftoid Procefs where
they communicate with the Cavity of the Tym-

panum.

The Metal which filled the Cells of the Maftoid
Procefs. '

(Fig. 1.) The Canal filled which contained the Ten-
for Membrana Tympani. ; '

The Outer Offeous End of the Euftachian Tube
filled.

The Veftible filled.
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The Cochlea completely filled.

The Root of the Scala Tympani of the Cochlea,

The Root of its Scala Veftibuli.

(Fig. 1.) The Forepart of the Beginning of the An-
terior Perpendicular Semicircular Canal filled.

(Fig. 1.) The Forepart of the Beginning of the Ho-
rizontal Semicircular Canal filled.

The Canal common to the Two Perpendicular Semi-
circular Canals filled.

fq (Fig. 2.) At the Places to which the dotted lines,
drawn from p and ¢, lead, the other Ends of the
Pofterior, Perpendicular, and Horizontal, Semicir-

cular Canals, are reprefented, filled with the Metal.

FIG.
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FIG '3, 4

Fig. 3. fhews the Metal with which the Cochlea had been
filled, as it appears when we look into the Conical Cavity
M, which the Modiolus had occupied, and which was nor
filled with the Metal.

%

Fig. 4. gives the fame view of the Preparation magnified to

Four Diameters.
a b ¢ The Scala of the Tympanum filled.
de Part of the Scala of the Veftibulum feen in this

view. The reft of it, is hid by the Scala of
the Tympamnn,
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Explanation of Table II.

TrE Figures of this Table rcprefént, in the Ape and dif-

ferent orders of Quadrupeds, remarkable Varieties of the

Size and Shape of the Cavity of the Tympanum ; and of

its Communication with a Cavern, or with Caverns, analo-

gous to thofe of our Mafteid Procefs.

————

) G - SR

Reprefents the Under Part of the Bones of the Head in

the Ape. £

A A Protuberance in the Under Part of the Left Os
Petrofinm. o

B A fimilar Protuberance of the Right Os Petrofum
cut, to fhew a number of Cells, without Marrow,
which it contains, and which communicate with
the Cavity of the Tympanum.

C A Probe pafled from the Meatus Auditorius into the
Cavity of the Tympanum.

D A Probe pafled through the Euftachian Tube into

the Cavity of the Tympanum,
Thefe Protuberances, therefore, refemble in office our
Maftoid Procefles, but are diffevently fituated.
Ii e Fig. 2.
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Fig. 2. reprefents fimilar Protuberances in the Tiger, and
Fig. 3. fuch Protuberances in the Sheep: But, on cutting
them, Large Caverns, cﬂﬁmunicating with the Cavity of the
Tympanum, are found, inftead of numerous minute Cells,

In the Dog and the Horfe thele Protuberances agree fo
much, in fituation and ftru@ure, with thofe of the Tiger and
Sheep, that I thought it unneceflary to have the Drawings
of them Engraved. .

It may be worth while to obferve, that,. in the Ape, thefe
Prowwberances are fituated as in the Quadruped ; but, that
their cellular' firucture” correfponds with that of the Human
Maftoid Procefles.

ﬁ*—l—-

Explanation of Table III

15 this Table, the Offeous Structure of the Human Co-

chlea and Veftible is reprefented.
e e
s A A :

This Figure thews, on the Left Side of the Body, the Paf-
fages for the Branches of the Portio Mollis into the Cochlea
and Veftible ; and the Cavity of the Veftible laid open, on
its Backpart, by cutting away a Portion of the Inner and
Pofterior Part of the Os Petrofum.

: * The
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The Inner and Pofterior Part of the Os Petrofum,

The Bottom of ;the Canal which contains the Left
Branches of the Auditory Nerves.

The Canal of the Portio Dura of the gth Pair.

A Cribriform Plate, through which the Branches of
the Portio Mollis pafs into the Cochlea.

The Continuation of the {ame Cribriform Plate, form-
ing the Centre and Bottom of the Cavity of the
Modiolus.

Cribriform Plates, through which Branches of the
Portio Mollis pafls into the Veftible.

The Cavity of the Veftible laid open, by cutting
away the Bone which covers its Pofterior Part.

The Foramen Ovale. :

A Probe paffed from the Veftible, into the Scala
Veftibuli of the Cochlea.

The Anterior, and m the Pofterior, End of the Su-
perior Semicircular Canal.

The Upper, and ¢ the Lower, End of the Pofterior
Semicircular Canal, 3

The Termination, in the Veftible, of the Tube which
is common to the Superior and Pofterior Semicir-
cular Canals, or which is formed by the joining
together of their Ends m a,

The Fore, and r the Pofterior, End of the Exterior
Horizontal Semicircular Canal.

Iiz FIG.
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¥F E G a

Gives a View, from abﬁve, of the Cochlea, and Part of the
Veftible and Semicircular Canals, of the Right Side, after
cutting away Part of the Os Petrofum.

a
b

(g

ehii

i

The Os Petrofum. )

The Canal for the Internal Carotid Artery.

The Anterior End of the External Horizontal Semi-
circular Canal.

The Anterior End of the Superior Semicircular
Canal.

The Upper Part of the Veftible.

The Side of the Cochlea viewed fomewhat obliquely.

The Outer Part of the Modiolus, which is Cribri-
form, or pierced with a number of Holes, for the
Paflage of the Branches of the Portio Mollis.

A Wire pafled between Two Plates or Lamelle, of
which the Modiolus confifts, and which are at the
greateft diftance from each other, and therefore
beft feen at its Root.

The Offecus Septum between the Firft and Second
Gyrus of the Cochlea, compofed of Two Tables
or Plates.

The Offeous Septum which feparates the Second Gy-
rus of the Cochlea from the Infundibulum.

4 mop The
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wop The Firft Turn of the Offeous Part or Root of the
Lamina Spiralis. At o it is cut, to fhew that it
confifts of Two Tables, between which Branches
of the Portio Mollis are lodged, which, after di-
viding into very minute Filaments, pafs through
innumerable Holes, which are delineated on the
Outer Edge of the Offeous Part of the Lamina

Spiralis.

7 The Second Turn of the Oflcous Part of the Lamina
Spiralis.

r The Termination of the Lamina Spiralis in a Hamus

or Hamulus, the Concave Side of which is con-
nected with, or continued from, the Offeous Sep-
tum m, which divides the Second Gyrus from the
Infundibulum. .

1 The Infundibulum, at the Bottom of which a Cribri-
form Ofleous Plate is feen, between it and the
Apex of the Modiolus, through which Nerves pafs
fram the Modiolus into the Infundibulum,

tu The Firft and Second Scala of the Tympanum,

v.2w  The Firft and Second Scala of the Veftible.

1088 1 ¢ TR
In this Figure, the Side of the Cochlea is turned a little:

more outwards than in Fig. 2. by which the Outer Edge of
the Lamina Spiralis, and Struéture of the Offeous Septum be-

tween the Scale of the Cochlea, are better feen.
@ Reprefents
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Reprefents the Bafis of the Cochlea,

The Root of the Cribriform Modiolus.

The Root of the Lamina Spiralis, which is likewife
Cribriform.

The Outer Edge of the Offeous Part of the Lamina
Spiralis, where the Two Laminaz which compofe it
are feen, with innumerable Holes for the Paflage
of the Branches of the Nerves which are placed
between the Laminee.

A Section of the Offeous Septum, which divides the
Firft from the Second Gyrus of the Cochlea, and
which confifts of Two Laminz.

The Scala Tympani, and g the Scala Veftibuli. -

B IG5 4

Reprefents the Cochlea, and a fmall part of the Semicircular

Canals, after cutting off from them the Fore and Outer Part

of the Os Petrofum.

a
b

&

The Fore and Outer Side of the Os Petrofum,

The Paflage for the Internal Carotid Artery.

Part of the Veftible.

The Anterior End of the External Horizontal Semi-
circular Canal.

The Anterior End of the Superior Semicircular Canal.

The Bafis of the Cochlea.

The Scala of the Tympanum.
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The Outer Edge of the Ofleous Part of the Lamina
Spiralis, in which there are innumerable Small
Holes for the Paflage of Nerves.

A Ridge in the Middlg of the Ofleous Part of the
Lamina Spiralis, where the Two Plates which com-
pofe it are at fuch diftance from each other as to
produce a Rifing or Ridge.

The Offeous Septum which divides the Firlt from the
Second Gyrus of the Cochlea,

The Scala of the Veftible.

- The Second Gyrus of the Cochlea.

The Lamina Spiralis, terminating in a Hamus or
Hook.
The Infundibulum.

TR

Explanation of Table 1V,

Tue Three Figures of this Table reprefent the Diftribution
of the Branches of the Portio Mollis ,within the Two Scale

of the Cochlea, or the Nervons Webs or Retine thefe form.

===

FI1G6G 1

chrcfenﬁ the Diftribution of the Branches of the Portio-

Mollis, on one fide of the Lamina Spiralis.

a

The Large Branches of the Portio Mollis, at the.

Root or Olitous Part of the Lamina Spiralis.
b The
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The Continuation of thefe Branches on the Soft Part
of the Lamina Spiralis.

The Outer Part of the Lamina Spiralis, feparated
from the Bone of the Cochlea. 1

Thele Nerves, in their whole courfe, form an intri-

. cate and beautiful Plexus, by repeatedly joining
into Trunks, and thefe feparating into Branches.

T
F I G 2

Reprefents the Modiolus.

The Plexus of Nerves on the Offeous Part of the
Lamina Spiralis. '

The Plexus of Nerves on the Outer and Softer Part
of the Lamina Spiralis.

The Quter Part of the Lamina Spiralis, dividing into
its two conftituent Layers or Membranes, one of
which d, continued, lines the Scala of the Vettible,
and the other Layer ¢, continued, lines the Scala
of the Tympanum.

i ——
¥ I.Gl 5

Reprefents the Modiolus,

The Plexus of Nerves on the Lamina Spiralis.

At ¢, the Layer of the Lamina Spiralis, the Conti-
nuation of which formed the Retina of the Scala
of the Tympanum, is cut offi

; * d Shews
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d Shews the Continuation of the other Layer of the
Lamina Spiralis lining the Scala of the Veitible.

2 Is an Incifion, 'where the Retina of the Scala Vefli-
buli begins to be continued from the Lamina Spi-

ralis.

T

Explanation of Table IV.*

Tuis Table reprefents; of its Natural Size, a Portion of
the External Meatus Auditorius of the Cete Balena, 1. of
Linxeus, laid open.

A The Outer and Wider Ead of the Meatus.
B The Inner and Narrower Part of it.
G A Smooth Spheroidal Body," the Inner End, or Roor,
~ of which, D, is Smaller ‘than its Outer End, and
is attached to the Side of the Meatus.

Explanation of Table V.

Tug Firft, Second, Third and Fourth Figures of this Table,
reprefent the Veftible, Semicircular Canals, and Cochlea, of

the Cete Delphinus Phocena of Lisneuvs, or of the com-

mon Porpoife.

The Diameter of all the Parts, which rbelv::rngwcd to the
Right Ear, is magnified a little ; nearly, in proportion to

the real Diameter, as Three to Two,
Kk The
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The Same Parts are pointed out by the Same Letters in

all the Four Figures.

A
B
C
DE

The Outer-fide of the Os Petrofiun.

The Veftible laid open.

The Foramen Rotundum. {

(Fig. 3.) The Apex and Bafis of the Cochlea opened.

The Ends of a Wire twifted together, after pafling
it, from the Foramen Rotundum, out at an Open-
ing made into the Scala Tympani of the Cochlea.

The Ends of a Wire twifted together, after pafling
it, from the Foramen Ovale, out at an Opening
made into the Scala Veftibuli of the Cochlea.

The Ends of a Wire twifted together, after palling
one end of it, from a Hole in the Superior or An-
terior Semicircular Canal, into the Veftible, and,
from that, out at the Foramen Ovale.

The Ends of a Wire twifted together, after pafling
both ends of it, from the Cavity of the Pofterior
Semicircular Canal, into the Veftible, and then out
E;I: the Foramen Ovale.

Thefe Two Wires are contiguous in the Canal com-
mon to the Two Perpendicular Semicircular Canals.

A Short Wire put into one end of the Third or Ho-
rizontal Semicircular Canal. :

The Hole, on the Backpart of the Os Petrofum, for
the Paflage of the Portio Mollis, and Portio Dura

of the 7th Pair of Nerves.
M That
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That Branch of the Portio Mollis, which furnithed
Nerves to the Cochlea, dried.

The other Branch of the Portio Mollis dried, which
furnifhed Nerves to the Veftible and Semicircular

Canals,

E it s,

This Figure reprefents the Os Petrofum and the Parts of

the Ear, of their Natural Size, in the Cete Phyfeter Macro-

cephalus of LinwEeus, or the Spermaceti Whale.

A

CDE

G H

A Part of the Os Petrofum, within which there is a
Large Cavity, that communicates with, or makes
part of, the Cavity of the Tympanum B B. This
is, in Structure and Office, analogous to the Hu-
man Maftoid Procels, or to the Hollow Part of
the Os Temporum of the Ape and Quadrupeds re-
prefented in Table IL,

The Mallens, Incus, and Stapes, connected to each
other by Ligaments. The Root of the Stapes fills
the Foramen Ovale.

A Hole cut in the Bone, in order to fthew the Ca-
vity of the Veftible.

Two of the Semicircular Canals, cut open to their
Terminations in the Veftible.

The Scala of the Cochlea which begins at the Fora-
men Rotundum, which is called Scala Tympani.

A Probe in the Scala Veftibuli.
KEkz L The
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L The Firft Gyrus of the Cochlea cut open, in which
the Offcous Root of the Lamina Spiralis is obfer-
vable.

M The Second Gyrus of the Cochlea,

The Hole which tranfmitted the Portio Mollis of the

2th Pair of Nerves. :
0 O A Probe in the Winding Canal, which tran{mitted
the Portio Dura of the 7th Pair.

2

e TR T

.Exp]anatinn of Table VI.

In this Table, fome of the Principal Parts of the Ear in
the Cete Delphinus Delphis are reprefented.

Fil6G ‘I
Shews the Orifice of the Meatus Auditorius Externus.
A The Left Eye.

B The Corner of the Mouth.
C D White Lines or Streaks on the fide of the Head and
Body.
E A Briftle introduced into the Orifice of the Meatus
Auditorius Externus. S
(W G R

Reprefents the Meatus Auditorius Externus laid open, the
Euftachian Tube and Cavities refembling thofe in the Ma-

ftoid
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ftoid Procefs, with which this Tube and the Cavity of the
Tympanum communicate.
A The Eye.
B The Orifice of the Meatus Aunditorius with a Briftle
introduced into it.
Cc The Meatus Auditorius laid open.
E E Probes introduced into the Euftachian Tubes.
F G The Outer End of the Tube opening into Large Cells.
H A Bone which is Hollow.
e —
b TilLG o
F Reprefents the Outer End of the Euftachian Tube,
‘with a Probe pafled from it into Large Cells.
Another Probe pafled from the Outer End of the
Euftachian Tube into the Cavity of the Bone H,
the Lower Part of which is cut off, in order to
fhew its Cavity.
F 1l G 4o
Shews the Portio Mollis terminating in the Cochlea and Se-
micircular Canal.
A B The Inner Sides of the Bale of the Cranium.

% The Trunk of the Portio Mollis.
D The Os Petrolum.
E The Portio Mollis going into the Modiolus..

F G  The Sides of the Cochlea laid open,
H Ohe
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H  One of the Semicircular Canals laid open.
I The Portio Dura of the 5th Pair.

Explanation of Table VII.

Tue Figures in this Table reprefent the Situation and Con-
nexion of the feveral Canals of the Ear in a Skate Fith, of
their Natural Ei.ze.

F I G I

In this Figure, the Situation of the Two Eyes, and of Two
Paflages which lead from the Upper Part of the Head into
the Throat, and of the feveral Parts of the Brain and Nerves
rifing from it, are reprefented, along with the Parts of the
Ear.
AAAA Reprefents a Seétion of the Skin and other Parts of

the Upper Side of the Head and Spine.

BB ° The Eyes.
CC Two Paflages leading down into the Throat.
D The Fnrei;!art of the Cavity of the Cranium, which

contains fome Cellular Subftance, and is filled with

a tranfparent vifcid falt Liquor, :
The Brain,
The Cerebellum. : -
The Olfadtory Nerves.
The Optic Nerves.
33 44 . Nerves which refemble the 3d and 4th Pairs.

55 Nerves

SR
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Nerves which refemble our sth Pair, and likewife
the Molles of our 5th Pair. !

The Skin covering the Occiput.

The Joints of the Head with the Spine, or Joining
of the Condyles of the Occiput with the Firft
Vertebra or Atlas.

The Skin covering the Spinal Proceffes of the Verte-

bre.

KLM KLM Thick Cartilages, cut horizontally, which cover

ab ab

and contain Three Semicircular, or rather Circular,
Canals of the Ear, and certain Sacs, analogous to
our Veftible, with which thefe communicate.

The Mouths or Openings of the Meatus Auditorii
Externi.

Winding Canals cut open, which refemble the Con-
che of the Human Ears.

A Briftle pafled from the Concha of the Left Exter-
nal Ear, into a ftraight Meatus Aunditorius Exter-
nus, and, from it, into the Cavity of a Large Sac
d, refembling our Vellible, which is filled, partly
with a regularly-fhaped white foft cretaceous Sub-
ftance, and partly with a tranfparent vifcid Fluoid..

In the Right Ear, reprefents the fame Sac.

A Small Sac, firuated on the Forepart of the Large

Sac 4, containing likewife a Cretaceous Subftance

and Vifcid Fluid.
* A
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# A ftill Smaller Sac, or rather a Projeftion from the
Backpart of the Large Sac d, which alfo contains
Cretaceous Matter.

F The Place at which the Large Sac 4 communicates
with the Small Sac e

£ A Tube leading from the Small Sac ¢, to b, which
is a Canal. common to the Anterior Perpendicular
Circular Canal i # /, and to the Middle Horizontal
Circular Canal i m a.

Z Is a dilated Part or Bulb in the Anterior Circular
Canal, and » is a fimilar Bulb in the Horizontal
Circular Canal.

ibo A Large Canal common to the Anterior and Hori-
zontal Middle Canal.

29 A Canal leading from the Inner and Pofterior Part
of the Great Sac d, to the Pofterior Perpendicular

~  Circular Canal ¢ /i At S there is a Bulb in this
' Canal, and at its Inferior End g it is Wider than

it is in its Upper Part.
|

FIG. 2 3 4

Much Larger Fithes than the former were procured for the
Preparations reprefented by thefe Three Fiéums 3 and in the
Preparations reprefented by Fig. 2, 3. the Meatus Auditorius

Externus, Veftible, and the Circular Canals, were injeced
with
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with melted Wax, tinged with three different colours, fuch
as thofe with which thefe Figures are painted.

In the Preparation reprefented by Fig. 2. the Veftible was
laid in view and delineated, before the injection was thrown
in; and the Boundary of the Cretaceous Subftance is {een
at the letter 4.

After all the Canals were injeted, in the Preparation re-
prefented by Fig. 3. the Veftible was cut, and the Wax taken
out of it, that its Communications with the Meatus Audito-
rins Externus, the Small Anterior Sac, and the Canal which
leads to the Pofterior Circular Canal, might be more fully
feen and delineated.

The feveral Parts reprefented in thefe Three Figures are
pointed out by the fame letters as in Fig, 1.; fo that the
Explanation already given of Fig. 1. beginning with the let-
ters K L M, applies to Figures 2, 3, 4.

The Meatus Auditorius Externus ¢ pafles under the Termi-
nation of the Inner-part of the Middle Horjzontal Circular
Canal, in the Canal i / o, common to it and to the Anterior
Circular Canal.

Behind the Meatus Auditorius Externus, the Pofterior Cir-
cular Canal is contiguons to the Horizontal Circular Canal,
but does not communicate directly with it by any Opening.

In Fig. 3. at the letter T, the Quter-fide of a large round
Hole or Aperture in the Cartilage which inclofes the Vefti-
ble and Circular Canals, is delineated ; and, in Fig. 4. at T,

L 1 the
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the Inner-fide of this Hole is reprefented ; and, in Fig. 2.
at the fame letter, the Place of the Skin is pointed out, un-

der which this Hole is fitnated.

Explanation of Table VIIL

In this Table, the Nerves of the Veftible and Circular
Canals in the Right Ear of a Skate are repreflented, after in-
verting the Head, and cutting away the Cartilages which lie

under them.

ABCDE A Section of the Cartilages. ,

F G The Right Side of the Medulla Oblongata.

HI ﬂ.lNervc which, In its Diﬂ_ributiou; refembles the
Human sth, and Portio _l'ffﬁﬁis of the 7th Pair.

K A Branch of the Portio Mollis fent to the Bulb of
the Anterior Circular Canal.

L A Branch of it fent to the Bulb of the Middle Ho-
rizontal Circular Canal.

M A Branch of it fent to the Anterior Sac which com-
municates with the Veitible,

N A Number of Branches, forming an elegant Plexus
on the under Part of the Veftible.
0 Branches fent to a Small Proje@ion or Sac at the
Under and Pofterior Part of the Veftible.
P A Branch
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A Branch f(ent to the Bulb of the Pofterior Circular
Canal.
A Nerve refembling the Human Portio Dyra of the

7th Pair.
Nerves refembling the Human 8th and gth Pairs of
Nerves.
S —
FIG .2 %

Shew, more fully, the way in which the Branches of the

Portio Mollis terminate in the Bulbs of the Circular Canals.

ab

&

The Cylindrical Parts of the Circular Canals.

(Fig- 2.) Shews the Bulb entire; and ¢, in Fig. 3.,
thews the Bulb cut open, in order to bring into
view an imperfe@ Septum, ¢, on which the Nerve
fplits into a great number of minute Branches;
which, in a very large Filh, weighing upwards of
160 pounds, I have obferved to form a Plexus on
the Septum ; and, the Branches then becoming-
pellucid, it is impoflible to perceive their farther
Diftribution on the Cylindrical Part of the Circu-
lar Canals.

THE END OF TREATISE THIRD.
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