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PART 1.] INTRODUCTION. §

into the la&eal veflels, vafa laéiea, which we
fhall fee are thofe that convey the fluid from
the digefted aliment called chyle.

Nerves, are bundles of cylindrical fibres,
which arife in the brain and fpinal marrow,
and terminate in all the fenfitive parts. They
are the immediate organs of fenfation.

A gland, is a fmooth fubftance, compofed
of an artery, vein, lymphatic, excretory duét,
and nerve. The ufe of glands is to {fecrete
fluids from the blood for feveral ufes.

Excretory wefféls, are either tubes from
glands to convey the fecreted fluids to their re-
{pective places, or veflels from the {mall guts,
to carry the chyle to the blood veflels: thefe
laft are the laéteals, called vaja laciea.

Mufiles, are diftinét portions of flefh, made
up of a number of {mall fibres, which, by

contracting, perform the motions of the body.

- Tendons, are the fame fibres of which the
mufcles are compofed ; but white and morc
clofely conneéted, that they may poffefs lefs
{pace in a limb, and be inferted in lefs room
into a bone.

Ligaments, are ftrong membranes, or bo-
dies of fibres clofely united, either to bind
down the tendons, or give origin to the

B3 muficle,









8 THE NECESSITY FOR THE [PART 1.

parts of the human body, the ufe of which we can-
not yet make out,and fome operations or fun@®ions
which we cannot explain. We can fee, and com-
prehend, that the whole bears the firongeft charac-
ters of excelling wifdom and ingenuity : but the
- imperfect fenfes and capacity of man cannot pre-
tend to reach every part of a machine, which no-
thing lefs than the intelligence and power of the
Supreme Being could contrive and execute. To
proceed, then :—

In the firft place; the mind, the thinking, im-
material agent, muft be provided with a place of
immediate refidence, which fhall have all the re-
quifites for the union of {pirit and body : accord-
ingly, the is provided with the brain, where
the dwells as governefs and fuperintendent of the
whole fabric. '

In the fecond place; as fhe is to hold a cor-
refpondence with all the material beings which
furround her, fhe muft be fupplied with organs
fitted to receive the different kind of impreflions
that they will make. In fact, therefore, we fee
that fhe is provided with the organs of fenfe, as
we call them : the eye is adapted to light; the
ear to found; the nofe to finell ; the mouth to
tafte ; and the {kin to touch.

In the third place; fhe muft be provided with
organs of communication between herfelf, in the
brain, and thofe organs of fenfe, to give her in-
formation of all the impreflions that are made up-
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PART 1.] OF THE ORGANS OF SENSE." 21

my matter may flow from under the eye-lids,
when we fleep, or into  the Punéta Lacrymalia,
which are little holes, one in each eye-lid, near
this corner, to carry off into the Ductus ad
Nafum, any fuperfluous tears. ’

The firft membrane of the eye is called Con-
junétiva, it covers fo much of the eye as is called
the white, and being reflected all round, it lines
the two eye-lids ; it being thus returned from the
eye to the infide of the eye-lids; it effe@ually
hinders any extraneous bodies, from getting be-
hind the eye, into the orbit, and {mooths the
parts it covers, which makes the friction lefs be-
tween the eye and the eye-lids. This coat is very
full of blood vefels, as appears upon any inflam-
mation.

Tnnica Sclerotis, and Cornea, make together
- one firm cafe of a proper form, for the ufe of the
other coats and humours. The fore part of this
ftrong coat being tranfparent, and like horn, 1s
called Cornea, and the reft Sclerotis. Under the
Cornea lies the Iris which is an opake membrane,
like the Tunica Choroides, but of different colours
in different eyes, fuch as the eye appears, as grey,
black, or hazel, for it being feated under the Tu-
nica Cornea, it gives fuch an appearance to that as
it has itfelf. The middle of it is perforated fo,
the admiffion of the rays of light, and is called
the pupil. Immediately under the Ins lie the Pro-
ceflus Ciliares, like radial lines from a leffer circle

C3 to



a2 OF THE ORGANS OF SENSE. [PART 1.

to a greater.. When thefe procefles contracét they
dilate the pupil to fuffer more rays of light to en~
ter into the eye; and the contrary is done by the
circular fibres of the Iris; which aét as a {phinéter
mufcle : But thefe changes are not made with
great quicknefs; as appears from the eyes being
opprefled with a firong light, for fome time after
we come out of a dark place, and from the con~
trary effect in going fuddenly from a light place
to a dark one.. And as the pupil always dilates in
darker places, to receive more rays of light, fo
when any difeafe makes fome of thofe rays inef-
fectual, which pafs through the pupil, it dilates
as in dark places to admit more light; therefore a
dilated pupil 1s a certain fign of a bad eye, and
this may be difcerned ufually fooner than the pa-
tient difcerns any defect in vifion. In men the
pupil is round, which fits them to {ee every way
alike ; it is alfo round in animals that are the prey
both of birds and beafts. But graminivorous
brutes that are too large to be the prey of birds,
have it oblong horizontally, which fits them to
view a large {pace upon the earth ; while animals
of the cat kind, who climb trees, and prey indif-
ferently on birds or animals that hide in the earth,
have their pupils oblong the contrary way, which
fits them beft to look upward and downward at
once. Befides thefe there are other animals whofe
pupils are in thefe forms, but in lefs proportions,
fo as befi to fit their ways of life. Immediately

under






c4 OF THE ORGANS OF SENSE. [ParT 10

common Senforium, the brain: thefe nerves do
not enter at the middle of the bottom of the eyes,
but nearer the nofe; for thole rays of light being.
ineffectual for vifion that fall upon the entrance of
the optic nerves, it is fit they fhould fo enter, as
that the fame object, or part of any obje&, fhould
not be unperceived in both eyes, as would
have been the cafe, had they been otherwife infert-
ed ; which appears from a common experiment of
part of an objeét being lofi to one eye, when we
are looking towards it with the other fhut. The
two optic nerves foon after they arife out of the
brain join and feem perfectly united ; yetI am in-
clined to think that their fibres are preferved di-
{tinét, and that the nerve of each eye, arifes wholly
from the oppofite fide of the brain, or elfe that
the other nerves throughout the body arife from
the brain, and Medulla Oblongata on the fides
oppofite to thofe they come out of. In fith thefe
nerves arife diftinét from the oppofite fides of the
brain, and crofs without uniting; but as thefe
animals have their eyes {o placed, as not to {ee the
fame object with both eyes at once, whereas ani-
mals whofe optic nerves {eem to unite, do fee the
fame object with both eyes at once, one would fuf-
pect that in one they were joined to make the ob-
ject not appear double, and in the other diftinét,
to make their two eyes (as they are to view dif-
ferent objefts at the fame time) independent of
cach other; and yet from the following cafes, the

' feeing



FART I.] OF THE ORGANS OF SENSE, 25

feeing objeés fingle feems not to depend upon any
fuch union, nor from the light firiking upon cor~
refponding fibres of the nerves, as others have be-
lieved, but upon a judgment from experience,
all obje@s appearing fingle to both eyes 1n the
manner we are moft ufed to obferve them, but in
other cafes double ; for though we have a diffinét
image from each eye fent to the brain, yet while
both thefe images are of an object feen in one and
the fame place, we conceive of them as one, {fo
when one image appears to the eyes, when they
are difiorted or wrong direted in two different
places, it gives the idea of two; and when two
bodies are feen in one place, as two candles rightly
placed, through one hole in a board, they appear
one. But cafes of this kind being too numerous, I
will conclude with one very remarkable, and, I
think, much in favour of this opinion. A gentle-
man who, from a blow on the head, had one eye
diftorted, found every objeét appear double, but
by degrees the moft familiar ones became fingle,
and in time all objeéts became fo, without any
amendment of the diftortion.

The infide of the eye is filled with three
humours, called aqueous, cryftalline, and vi-
trcous. The aqueous hes foremoft, and {feems
chiefly of ufe to prevent the cryftalline from be-
ing eafily bruifed by rubbing or a blow, and per-
haps it ferves for the cryftalline humour to move
forward in while we view near objets, and back-
ward for remoter objeéts ; without which mechan-

im,






PART L] OF THE ORGANS OF SENSE, 27

had the colour of the Retina been black, and con-
fequently unfit to receive fuch a picture, would
not the impulfe of light upon it have been fuffi-
cient for vifion? Or would fuch a picture, if it
could have been made without any impulfe, have
ever conveyed any fenfation to the brain?  Then
if the impulfe of light upon the Retina, and not
the image upen the Retina, is the caufe of vifion ;
when we enquire why an image inverted in the eye
appears otherwife to the mind, might we not ex-
peét to find the true caufe from confidering the
directions in which the rays firike the Retina, as
‘we judge of above and below from a like experi-
ence, when any thing firikes upon any part of our
bodies ; neverthelefs in viewing an object through
a lens, we conceive of it as inverted, whereas in
receiving the impulfes of light in the fame
manner, and having the picture on the Retina in
the fame attitude, when we ftand onour heads with-
out the lens, we have not the {ame, but the con-
trary idea of the pofition of the obje¢t. Though
I havée confidered this humour only = refraction of
light, yet the firft and greateft refraction is un-
doubtedly made in the Cornea; but it being Con-
cavo-convex, like glafles of that kind, while one
fide makes the rays of light converge, the other
diverges them again. The fame thing alfo may
be obferved of the aqueous humour, which is in-
deed more concave than convex ; but when the

cryfialline humour is removed in the couching a
catarack









30 OF THE ORGANS OF SENSH, [ranT 1,

fills up the paflage, and caufes deafnefs ; and thofe
great difcharges of matter from the Meatus Au-
ditorins, which are commonly called impoftumes
in the ear, are probably nothing elfe than ulcera-
tions, or great {ecretions. from thefe glands. At
the farther end of the Meatus Auditorius lies the
tympanum or drum, which is extended upon a
bony ridge almoft circular : its fituation in men
-and brutes is nearly horizontal, inclined towards
the Meatus Auditorius, which is the beft po-
fition to rcceive founds; the greateft part of
which being ordinarily reverberated from the
carth, In its common fituation in men and
brutes, it 15 concave outward, but in birds it is
convex outward, fo as to make the upper fide of
it necarly perpendicular to the horizon, which
ferves them better to hear each other’s founds
when they are high in the air, where they can re-
ceive but little reverberated found.  ‘This mem -
brane does not entirely clofe the paflige, but has
on one fide a fmall aperture covered with a valve.
In very young children I have always found this
membrane covered with Mucus, which feems ne-
ceflary to prevent founds from affe¢ting them
too much, there being no provifion to fhut the
ears, as there 13 for the eyes. A gentleman, having
had four children born deaf, was advifed to lay
blifters upon the heads of the next children he
might have, which he did to three which were

born afterward, and every one of them hLeard well.
It
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01 OF THE BLOOD, HEART, [eAnT 1.

and the arteries contained only animal {pirits.
The left ventricle is much the thickeft and ftrong-
eft, its office being to drive the blood through the
whole body wlile the right propels it through
the lungs only. Over the entrance of the au-
ricles in each ventricle, are placed wvalves to
‘hinder a return of blood while the heart con-
tracts, Thofe in the right ventricle are named
Trcufpides, thole in the left Mitrales. One of
thefe laft feem to do furcher fervice, by covering
the mouth of the Aorta while the ventricle fills ;
which fuffering none of the blood to pafs out of
this ventricle into the Aorta before the ventricle
acts, it will be able to give greater force to the
blood than it otherwife might have done; be-
caufe a great quantity of blood more fully dif-
tending the ventricle, and making the greater re-
fiftance, it will be capable of receiving the
greater Impreﬂcd force from the ventricle, and if
the bloed 15 no way hindered in the right yen-
tricle from getting into the pulmonary artery,
while the ventricle dilates as it is in the left, the
left then muft be fomewhat bigger than the right,
if they both empty themfelves alike in every
fyftole. Though the auricles of the heart are
equal to each other, and the two ventricles aifo
equal, or nearly equal, yet the auricles are not fo
large as the ventricles ;5 for the ventricles contain
not only all the blood which flowed from the
veins into the auricles, during the contraction of

the
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