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ACCOMPLISHED IN THE ENCEPHALON. 113

tissue or t}rg[an by the amount of nervous supply, which his research
discloses. It may well be doubted, however, whether such sensibility
be by any means in proportion to the number of nerves received by
a part. Nay, some parts are acutely sensible in disease into which
nerves cannot be traced. To explain these cases, Reil' supposed that
each nerve is surrounded at its termination by a nervous atmosphere,
by which its action is extended beyond the part in which it is seated.

his opinion is a mere creation of the imagination. We have no evi-
dence of any such atmosphere ; and it is more philosophical to presume,
that the reason we do not discover nerves may be owing to the imper-
fection of our vision.

We may conclude, that the action of impression occurs in the nerves
of the part to which the sensation is referred. As to the mode in
which this impression affects them we are ignorant. Microscopic ex-
amination of the nerves connected with sensory organs would seem to
show, that they come into relation with a
substance very analogous to the gray mat- Fig. 33.
ter of the encephalon, although its elements pme
are somewhat differently arranged. The
nervous fibres, too, appear to terminate in
close approximation with a vascular plexus;
and a granular structure is present, which—
as in the cortical portion of the brain—
seems to be intermediate. This point has
been regarded as the origin of the afferent DS ;
fibres; and as the seat of changes made by Distribution of Capillaries at the
external impressions.? surfcs;of the akin of the fingor.

The facts mentioned show, that the aec-
tion of perception takes place in the encephalon ; and that the nerve is
merely the conductor of the impression between the part impressed
and that organ. If a ligature be put round a nerve, sensation iz lost
below the ligature; but it is uninjured above it. If two ligatures be
applied, sensibility is lost in the portion included between the liga-
tures; but it is restored if the upper lizature be removed. The spinal
marrow is sensible along the whole of its posterior column, but it also
acts only as a conductor of the impression. M. Flourens destroyed the
gpinal cord from below, by slicing it away; and found, that sensibility
was gradually extinguished in the parts corresponding to the destroyed
medulla, but that the parts above evidently continued to feel. Per-
ception, therefore, occurs in the encephalon ; and not in the whole, but
in some of its parts. Many physiologists—Haller, Lorry, Rolando, and
Flourens—sliced away the brain, and found that the sensations continued
until the knife reached the level of the corpora quadrigemina; and, again,
it has been found, that if the spinal cord be sliced away from below
upwards, the sensations persist until we reach the medulla oblongata,

! Exercitat. Anatom. Fascic,, i. p. 28, and Archiv. fiir die Physiologie, B. iii.

? Carpenter, Huoman Physiology, p. 85, Lond,, 1842,

3 Rolando, Saggio sopra la vera Struttura del Cervello, Sassari, 1809 ; and Flourens, Re-
cherches Expérimentales sur les Propriéiés et les Fonctions du Systéme Nerveux, &e., 2de
édit., Paris, 1842,

VoL, I.—8


























































































































































































ORGAN OF HEARING. 175

logical information. Happily, it is not Fig. 63.
necessary for our purpose to go so minately ot

into the description of the organ of hear-
ing. According to the plan hitherto pur-
sued, allusion will be made to those portions
only that concern the physiological in-
quirer.

In the ear, as well as in the eye, we have
the distinction between the physical and
nervous portions of the organ more clearly
exhibited than in the skin, mouth, or nose.
The nervous portion is situate deeply
within the organ; and the parts between
it and the exterior act physically—on so-
norous vibrations, in the case of the ear;
and on light, in that of the eye.

The organs of the senses hitherto eon- 3l
sidered are symmetrical. Those of audi- View of the Left Bar in its Natural
tion are two in number, distinct but har- , 5 grizin and termination of the
monious, and situate at the sides of the helix. 3. Aathelix. &. Antitragus. 5.

. Tragus. 6 Lobus of the external ear.
head, in a part of the temporal bone, ge- 7. Fuints to the scapha, and is on the
;ern.ll]r ca-:]lle'il; frnmhit.s hardness, pars pe- 5 NMetus maditorios externus.

08, an the
French and l'_{armun Fig. 64,
anatomists regarded
as a distinet bone,
under similar appella-
tions—Le Rocher,and
Felsenbein,(“rock-
bone.”) This hone is
seated at the base of
the skull, so that the
internal parts of the
auditory organ are
deeply and securely
lodged.

For facility of de-
seription, the ear may
be divided into three
portions:—1. Exter-
nal ear or that exte-
rior to the membrana e rames JEE gt

1: Y ral View of the External, Middle, and Internal Ear,
::; Eﬁ: f;'-a fffiﬁ in a Prepared Section.  (F mmlﬁirp:{rw ThER

. a, The auditory eanal, & The tym n or middle ear. ¢, Eug-
tained between the tnchian tube, Iuaﬂ.ing to the phuryﬁ:.m;:'“l}uchim; nmJ.I:, E;mi.;'}f.

* culer canals and vestibule, seen on their exterior, ag brought into
II]E]]]:hI‘I].Dﬂ. f-]'l]l‘i}ﬂ-l]l view by dissecting away the surround ing petrous Iu’;m. Thfntﬂnj,q
and internal ear; and process projects below ; and the inner suriuce of the carotid canal is

3' ﬂﬂ iﬂtﬂfﬂﬂg s geen above the Eustachian tube.
in which the auditory nerve is distributed.
1. Ezxternal Ear, This portion of the auditory apparatus is com-























































































































































ORGAN OF VISION. 225

stances. In man, the pupil is circular; but it differs greatly in its
dimengions and shape in different animals, On the posterior surface
of the iris, the uvea, pigmentum nigrum exists, as on the choroid.
This layer has likewise some effect in giving colour to the eye; in blue
eyes, for instance, the tissue of the iris is nearly white,—the pigmentum
which appears through it, being the chief cause of the coloration.

At the point of junetion between the iris and choroid coat, they are
united to the sclerotica by a band of cellular substance, called ciliary
ligament ; and, from the anterior margin of the choroid, where it unites
with the base of the iris, numerous vasculo-membranous appendages
arise, which appear to be prolongations of the anterior margin of the
choroid, turning inwards towards the margin of the erystalline lens, and
terminating abruptly, without being attached to that body. They are
the eiliary processes. [These beautiful appendages are from sixty to
eighty in number; and resemble the disk of a radiated flower—
ctliare. On their posterior surface, they are covered by the same kind
of pigment as that on the choroid and uvea; and they impart a stain
to the membranes of the erystalline and vitreous humours. The great-
est diversity of opinion, here again, exists regarding both structure and
function. By some, the processes have been esteemed nervous; by
others, muscular;' glandular; and vascular. Sir Everard Home asserts,
on the authority of mieroseopic observations by Mr. Bauer,® that be-
tween the processes are bundles of muscular fibres of considerable

Fig. 105.

Anterior Segment of a Transverse Choroid and Iris, exposed by turning aside the
Bection of the Globe of the Eye seen : Eulurnlica}: i
from within.

&, ¢. Ciliary nerves branching in the iris. . Smaller
1. Divided edge of the three tunics; ciliary nerve. ¢, . Vaea vorticoss. h. Ciliary lignment
sclerotie, choroid (the dark layer), and  And musele, k. Converging fibres of the greater circle of
retina. %, Pupil. 3 Iris, the surface the iris. I Looped and knotted form of thess near the
presented toview in thissection being the  pupil, with the f-ﬂl“’t[]gfhg fibres of the lesser circle of the
aves, 4. Cilinry sees. 5. Scalloped  ifis within them. o, The optic nerve. (From Zinn.)

unterior border ol the retina.

' Hynl, Lebrbuch der Anatomie des Menschen, &r., s. 408, Prag., 1846,
* Dp. eitat., and Philozoph. Transact. for 1832, p. 78,
vﬂLl I-_llﬁ.






















































































































































SEINGLE VISION. 275

consists of two plane mirrors, with their backs inelined to each other at
an angle of 90° near the faces of which two monocular pictures are so
disposed, that their reflected images are seen by the two eyes, each
looking into one of the mirrors on the same plane. The experiment
may, however, be made sufficiently well by the subjoined figures.

Fig. 121.

b &

Binocular Vision.—Profeszor Wheatstone's Experiment.

Fix the right eye on the right-hand figure, and the left eye on the
left-hand figure ; hold between the eyes, in front of the nose, the board
of an octavo book. The two figures @ a will be seen to approximate,
and to run into one, representing the skeleton of a truncated four-sided
fizure in bold relief, b;—a fact, which shows, that the visual apprecia-
tion of solidity or projection arises from the combination in the mind
of two different images. These could not exist in a person who has
never had more than one eye; and therefore from sight alone lie could
form no notion of solidity. He would have to combine with sight the
evidence afforded by touch.

All these facts demonstrate, that two impressions are really made in
all cases,—one on each eye ;—and yet the brain has perception of but

Fig. 122, : Fig. 123,

Binocenlar Vision.

one. If the law of visible direction, which Sir David Brewster has
pointed out (see page 258), be adopted, the cause of single vision with
two eyes must be admitted as a necessary consequence. If we are



276 SENSE OF SIGHT.

placed at one end of a room, and direct the axes of both eyes to a cir-
cular aperture in a window-shutter at the other end, although an image
of this aperture may be formed in each eye, yet because the lines of
visible direction from similar points of the one image meet the lines
of visible direction from similar points of the other, each pair of
similar points will appear as one point, and the aperture seen by one
eye will exactly coincide with the aperture seen by the other. But if,
when an ohject iz seen single with both eyes, we l]:ress one eye aside,
the image formed by that eye will separate from the other image, and
the object will appear double; or, if the axes of both eyes be directed
to a point either nearer or more remote than the aperture in the
window-shutter, then, in both these cases, the aperture will appear
double, because the similar lines of visible direction no longer meet at
the aperture.’ In Fig. 122, if we look at the object A, the more dis-
tant object, B, will be seen double; and in Fig. 123, if we look at the
object B, the nearer object A will be seen double. It is not necessary,
however, that the axes of the eyes should
be directed accurately on an object, in
order that it shall be seen single with both
eyes. A whole range of objects may be
seen single if their images are thrown on
corresponding parts of the retina in both
eyes, as in Fig. 124,

After all, perhaps the true condition of
single vision is, that the two images of an
object should be formed on pertions of the
two retinze that are accustomed to act in
concert. In cases of convergent strabis-
mus, the patient does not see double; but

Rionenlae Wi immediately after a successful operation,

if the vision of the two eyes be good, he

does so; and this continues until the parts of the two retinm have
become habituated to act in concert.

In the course of the preceding remarks, it was stated, that the eyes
are not always of the same power. The difference is sometimes sur-
prising. M. Adelon® mentions the case of a person, one of whose eyes
required a convezr glass, with a focus of five inches; the other a concave
glass, with a focus of four inches. In these ecases, it is important to
use one unassisted eye only; as confusion must necessarily arise from
directing both to an object. This is the cause why we close one eye
in looking through a telescope. The instrument has the effect of ren-
dering the focal distance of the two eyes uneq'ual, and of placing them
in the same situation as if they were, originally, of different powers.

From what has been said it will be understood, that if tE:;m any
cause, a8 from a tumour pressing upon one eyeball, from morbid
debility of the muscles, or E-.rum want of correspondence in the sensi-
bility of the two retinz, the eyes be not properly directed to an objeet,

! Opties, p. 44, in Library of Useful Knowleidge, Natural Philosophy, vol. iy Lomid,, 1829,
and Treatize on Optics, edit cit.
* Physiologie, edit. cit., i. 459,

Fig. 124.
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DIGESTIVE ORGANS—LARGE INTESTINE. 533

Fig. 240.

Fig. 241.

Portion of one of the Patches of Peyer’s Glands  Section of Small Intestine, eontaining some of
_from 1he end’of the Tleum : highly magnified. the Glands of Peyer, as shown under the
The Villi are also shown,  (Boehm.) mieroseofie,
i ! = These glands appear to be small lenticular ex-
cavaiions, r.unlai!lir:i,, asenrding to Boehm, &

-

white, milky, and ra !
rous rounil eorpuscles of varisus sizes, buf mostly

ot thick fudid, with nume-

smaller-than blood globules, The meshes seen o
‘ 2 the cut are the ordinary tripe-like folds of the
MO0 coat.

burst on the free surface of the mucous
membrane, and discharge their contents
to be mixed with the feeces. The marginal

fizure, after Bendz,! illustrates the mor-

phology of a Peyer's gland.

The muscular coat of the small intestine
is composed of eircular and longitudinal
fibres; and the outer coat is formed by
the prolongation of the peritoneum, which,
after having surrounded the intestines,
completes the mesentery, by which the
gut floats, as it were, in the abdominal
cavity. :

The large intestine terminates the intes-
tinal canal. It is much shorter than the
small, and considerably more eapacious,
being manifestly intended, in part, as a
reservoir., It is less loose in the abdomi-
nal cavity than the portion of the tube
which we have described. It commences

. Fig. 242,

b :
Side View of Intestinal Mucous Mem-
brane of a Cat.  (Afier Bendz.) *

a. A Pever’s gland, imbedded in sub-
muecons tizade, . b A tubolar fallicle.
¢. Foasa in mueons membrane. &, Willi.
e. Faollicleg of Lisberkihn.

at the rigflt iliac fossa (Fig. 210, 9); ascends along the right flank, as
far as the under surface of the liver; crosses over the abdomen to gain
the left flank, along which it descends into the left iliac region, and

* Haandbog i den Almindenige Anatomie. Kjobenhavn, 1847, cited by Kirkes and Paget,
Mannal of Physiology, Amer. edit., p. 186, Philad,, 1849,
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DIGESTIVE ORGANS—LARGE INTESTINE. 535

be seen hereafter,—there is reason to believe, that digestion of the ali-
ment, which has escaped change higher up, occurs.

The colon is by much the longest of the large intestines, (Fig.
210.) It is a continuation.of the camcum, from which it cannot
be distinguished; but is con- :
gidered to commence at the : Fig. 243.

From the right iliac fossa it
ascends along the right lum-
bar region, over the kidney,
to which it is conneeted. It
i, in this part, called colon

‘ascending or right
lumbar colon. From the kid- .
ney it passes forwards and Muscular Coatof the Colon, as seen afler the removal
E.:I'OBEE! the H.bdl]]ll&fl in: the of the Ff:—rttum:um.- -

2 5 i . 1, 1. One of its three bands of longitodinngl muscalar
ap:gﬂtrm a.nd hypothondriac fibres. 2,9 Circular fibres of the muscular coat.
regions, being connected to- -
the duodenum. This portion is called great arch of the colon, colon
transversum. The right portion of the great arch is situate urder the
liver and gall-bladder; and hence is found tinged yellow after death,
owing to the transudation of bile. . The left portion of the arch is situate
under the stomach; and, immediately below it, are the convolutions of
the jejunum. In the left hypochondre, the colon turns backward under
the spleen, and descends along the left lumbar region, anterior to the
kidney, to which it is closely connected. This portion is termed colon
sinistrum, descending or left hunbar
colon. In the left iliac region, it forms
two convolutions, which have been com-
pared to the Greek s or to the Roman
s; and hence this part of the intestine
has been designated sigmoid flexure,
Roman s, or iliae turn of the colon.
This flexure varies greatly in length
in different -persons, extending fre-
quently into the hypogastric region,
and, in some instances, as far as the
emeum. The colon, through its whole
extent, is fixed to the body by the
mesocolon,

The coats of the great intestine are
the same in number and structure as
those of the small; but are thinner, A .
and not as easily separable by dissec- Li“ﬁ;ﬂi"é‘.féﬁﬁﬁ’é”ﬁcg’fniﬂ% e T
tion. The mucous membrane is less [futestine.
villous and velvety. The most cha- 1,1 Portion of the ascending colon. 2, 2.
racteristic difference, however, in their el féaif}:;irﬁlﬁﬁefﬂ:ﬁ?:{. M
genernl gppearn;n{!-ﬂ, .iﬂ- the I}ﬂuﬂhﬂd 5. Arcolnr and mueons eoats. 6, 6. Folds o

mueons coat at this end of the colon. 7, 7.

. Prolongations of areclar coat into these folds.
or cellular aspect of the former Brolnguiicanod, arcolarombintg thiws fblie

These pouches are reservoirs for excre- coata of the ileum and colon.

































































































































































































































































































































































































OF DRINKS. 663

1. ANATOMY OF THE LYMPHATIC APPARATUS.

The lymphatic apparatus consists of lymphatic vessels, lymphatic
glands or ganglia, and thoracic duct. The latter, however, does not
form the medium of communication between all the lymphatic vessels
and the venous system.

1. Lymphatic vessels.—These vessels exist in almost all parts of the
body ; and have the shape of eylindrical, transparent, membranous
tubes, of small size, anastomosing freely with each other, so as to

sent, everywhere, a reticular arrangement. They are never, accord-
ng to Professor Miiller, so small as the arterial and venous capillaries,
and are, almost without exception, visible to the naked eye. G. R.
Treviranus asserts, that their walls, like the areolar membrane and
other tissues, are made up of minute elementary eylinders, of a diame-
ter of from 0:001 to
0:006 millimétres, Fig. 2506.
placed in a series, :
side by side and end
to end, o as to con-
stitute tubes which
form networks, and
openinte larger lym-
phatie trunks. They
are extremely nu-
merous; more 8o,
however, in some

ts than others.

ey have not been
found in the brain,
spinal marrow, eye,
or internal ear,
bones, cartilages, or
any  non-vascular
parts; but this is not
a positive proof, that
they do not exist in
some of them. It
may be, that they are
80 minute as to es-
cape observation. In
their progress to-
wards the venons L

EFStmm thEF £o on ¢ Vessels and Lymphatic Glands of Axilla.

f":'fmiﬂg fewer a'ﬂ'i 1. The axillary artery. 2. Axillary vein. 3. Brachial artery. 4,
fEWEI' l;runks . }TEL Brachial vein, 5. Primitive carotid artery. 6. Internal jugalar vein,
gt 7. Subeutaneons lymphaties of arm at its upper part. 8. 'T'woor three
alwaysremain small. of the most inferiar aod taperfieisl Emd;“m___ whiek the aupeciiiial
Thiﬂ- uniformit in mr.l; :l'l'tt::lcl'“ H“II:]FL ™| hnr:?;;:c;dc mmt;wthieh accompuny in r:?:;u :::
. : ]- { to f?: h]Lm{;-E;w'l;_ l_i:'ihlml.n undFI rmphatics um:tlmpgn_ﬁnq Ih-;-racbma
Blzé 18 peculla longa artery. 12, nlg.eper.uﬁmcdﬂymlﬂlmtiu. 1ll_.“.l. Ja.nllnr chain of
- ds. 4. Acrominl bennehes of lvmphaties. 15, Jugnlar hatics
them‘ ‘W]zen 0. 8% Ef,':]“!hmu, 16, 17. Lymphatics which empty into-n.bglwiunyﬂgn nERT
ter:r gends off a . junetion with right intermul jugular vein. :
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