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4 Einleitung.

to you formerly that I was burning, or, on the eve of a
grand discovery.* .

Die Tatsache, daB Charles Bell von 1811 — dem Er-
scheinungsjahr der Idea of the new anatomy of the brain —
bis 1822 iiber seine Entdeckung des Grundgesetzes aller Riicken-
marksphysiologie nichts verdffentlichte, erklirt es, daB andere
Forscher ihm die Palme zu entreillen suchten, um so mehr,
als die englischen Physiologen, namentlich aber Bell selbst,
eine ausgesprochene Abneigung gegen die Vivisektion hatten.

Bell war ein Kiinstler sowohl mit der Feder als mit dem
Zeichenstift. Er besaB alle Fihigkeiten, um ein groBer Kiinstler
zu werden. Bewunderungswiirdig ist noch heute eines der
Bridgewater Biicher ,iiber die Macht. Weisheit und Giite Gottes,
wie sie sich in der Schipfung offenbaren®, fiir das er als Thema
,Die menschliche Hand und ibre Eigenschaften* (The human
hand, its mechanism and vital endowment 1834) wiihlte. Bells
kiinstlerische Befihigung fand auch schon Awusdruck in seinem
»Essay of the Anatomy in Painting” (London 1805), der in
mehreren Auflagen erschienen ist. _

Im Jahre 1812 wurde Bell Chirurg des Middlesex Hospital
und zugleich Professor an der dortigen klinischen Schule. Das
Royal College of Surgeons ernannte ihn zu seinem Mitgliede.
Militdrchirurgie sah er nach Corunna, und in Briissel nach
Waterloo (1815); 1828 wurde Bell Professor der Chirurgie an
der Universitit zu London. 1836 erhielt er einen Ruf auf den
chirurgischen Lehrstuhl in FEdinburg und kehrte in seine
Heimat zuriick. Man hatte ihm inzwischen die Ritterwiirde
verliehen. Am 28. April 1842 erlag er in Worecestershire einem
Anfall von Angina pectoris.

Gerade 100 Jahre sind verflossen, seit Charles Bell das
kleine Schriftchen (von 36 Seiten in kl. 8% fiir den engsten
Kreis seiner Freunde bestimmte. HEs trug den bescheidenen
Titel: ,Idea of a New Anatomy of the Brain submitted for
the observations of his friends by Charles Bell. F. R. 8. E*
London o. Jahr [1811],!) Strahan and Preston.

1) Eine Jahreszahl ist auf dem einzig wohl noch existierenden
Exemplar im British Museum in London nicht angegeben. Aus Bells
1830 in London erschienener Schrift: The nervous system of the human
body etc., geht indes hervor, daf} der Privatdruck 1811 erschienen ist.

(Vgl. auch Bells Untersuchungen des Nervensystems. Berlin 1836.
8. XX.)







6 Einleitung.

heutigen Kenntnissen iiber die Funktionen der Riickenmarks-
wurzeln gebiihrt. Auf Grund einer in der Heidelberger Uni-
versitiitshibliothek vorhandenen Abschrift,!) die an Exaktheit
nichts zu wiinschen iibrig liBt, kam Bickel ?) zu dem Urteil,
daB Magendie das ungleich Grifere geleistet habe, da er der
Wahrheit am niichsten gekommen sei. Aber wenn wir beriick-
sichtigen, fiigt Bickel hinzu, wie weit in den Tagen seiner
Untersuchungen die Nervenphysiologie bereits vorangeschritten
war, im Vergleich zum Jahre 1811, dann diirfen wir Bells
Verdienst doch auch nicht ganz gering anschlagen. Jedenfalls
hat Bell die motorische Funktion der vorderen Wurzel bereits
1811 experimentell dargetan; denn nach Reizung der vorderen
Wurzeln hatte Bell Muskelbewegungen auftreten sehen. Und
das darf ithm nicht vergessen werden, glaube ich.

.Aber das rechtfertigt nicht, das Gesetz tiber die Funk-
tionen der Riickenmarkswurzeln als Bellsches Gesetz schlechthin
zu bezeichnen”, meint Bickel, und schlieBt mit dem Satze:
»Es 1st eine langhin verzigerte Ehrenpflicht dem Franzosen
Magendie gegeniiber, der wir nachkommen, wenn wir fortan
dieses Gesetz ,Magendie-Bellsches Gesetz' nennen.” Auf
einem viel ablehnenderen Standpunkt Bell gegeniiber steht
A. D. Waller neuerdings;® nach ihm wurden die Tatsachen
erst von Magendie 1822 gefunden. Lueciani®) hilt es fiir
recht und billig, .das Verdienst der Entdeckung beiden be-
rithmten Forschern in gleichem MaBe zuzuerkennen® wund
Sherrington in E. A. Schifers Texthook of Physiologie
1900, Bd. 2 spricht vom Bell-Magendieschen Gesetz.

Kein Geringerer als der Bell in Geist und Streben ver-
wandte Physiologe Johannes Miiller® hat sich zu der Ent-

1) Eine weitere findet sich auch in der Bibliothek der Royal
Society in London. Vgl. The Lancet vom 4. Miirz 1911, 8. 614.

2) Bickel, Eine histcrische Studie iiber die Entdeckung des
Magendie-Bellschen Lehrsatzes. Pfliigers Archiv Bd. 84 (1901),
5. 276—303.

8) A. D. Waller, Charles Bell and the motor and sensory func-
tions of spinal nerves. The Lancet 4. Mirz 1911, S. 614.

4) L. Luciani, Physiologie des Menschex:. Bd. 3 (1907), S. 306.

5) In Frorieps Notizen 1831, Nr. 646, 8. 113 fi.: ,,Bestiitigung
des Bellschen Lehrsatzes, daf die doppelten Wurzeln der Riickenmarks-
nerven verschiedene Funktionen haben, durch neue und entscheidende
Experimente, mit einigen Zusitzen in Bells Untersuchungen des
Nervensystems, iibers. von Romberg. Berlin 1836, 8. 373—388.







3 Einleitung.

von den bisherigen Versuchen zum Beweis des Bellschen Lehr-
satzes nicht sagen. Denn die Verletzung, die Entkriftung ist
so groB, daB die Wahrscheinlichkeit des Irrtums gréBer ist
als die Wahrscheinlichkeit des Resultats. Ein Fehler, an dem
so viele physiologische Experimente leiden.

Sollten aber nicht Experimente fiir oder gegen den
Bell'schen Lehrsatz gefunden werden kinnen, welche ebenso
zuverliissig sind, als die physiologischen Experimente von Haller,
Fontana, Galvani, A. v. Humboldt? Man wird sich aus
dem Folgenden iiberzengen, daf es solche Beweise fiir den
Bellschen Lehrsatz gibt.

Ich kam endlich auf den gliicklichen Gedanken, Friische
zu den fraglichen Versuchen nach meiner eben erwihnten
Methode anzuwenden, Tiere. welche ein so sehr ziihes Leben
haben, die Offnung des Riickgrats lange iiberleben, deren Nerven
die liéngste Zeit sensibel bleiben und bei denen die dicken
Wurzeln der Nerven fiir die hinteren Extremititen eine sehr
grobe Strecke im Kanal des Riickgrats getrennt verlaufen, ehe
sie sich vereinigen. Diese Versuche sind mit dem gliinzendsten
Erfolg gekrént worden, sie sind so leicht, so sicher. so ent-
scheidend, daB sich jeder nunmehr schnell von einer der aller-
wichtigsten Wahrheiten der Physiologie iiberzeugen kann, und
ich fordere alle Physiologen auf, die einfachen Versuche, die
ich nun beschreiben werde, zu wiederholen. Die Phiinomene
sind so konstant und iiberraschend, daB diese Versuche an
Einfachheit und GewiBheit des Erfolges dem besten physika-
lischen experimentum c¢rucis an die Seite treten diirfen.

Zur Offnung des Riickgrats beim Frosch bediene ich mich
einer an der Seite und an der Spitze scharf schneidenden Zange.
Diese Operation ist in einigen Minuten ohne alle Verletzung
des Riickenmarks vollbracht. Die Frische sind darauf ganz
munter und hiipfen wie vorher herum. Man sieht, nach Offnung
des Riickgrats und der Hiute, sogleich die dicken hinteren
Wurzeln der Nerven fiir die unteren Extremitiiten. Man hebe
die Wurzeln vorsichtig mit einer Starnadel auf, ohne etwas
von den vorderen Wurzeln mitzufassen und schneide sie an der
Insertion am Riickenmark ab. Nun faBt man das abgeschnittene
Ende mit einer Pinzette und zerrt die Wurzel selbst wiederholt
mit der Spitze der Starnadel. Man wird sich bei jedem Ver-
such dieser Art, auch wenn man ihn unzihligemal an einer
Menge von Frischen wiederholt, iiberzeugen, daB auf die


















14 Charles Bell.

The prevailing doctrine of the anatomical schools is, that
the whole brain is a common sensorium; that the extremities
of the nerves are organized, so that each is fitted to receive
a peculiar impression; or that they are distinguished from
each other only by delicacy of structure, and by a correspon-
ding delicacy of sensation: that the nerve of the eye, for
example, differs from the nerves of touch only in the degree
of its sensibility.

It is imagined that impressions, thus differing in kind,
arve carried along the mnerves to the sensorium, and presented
to the mind; and that the mind, by the same nerves which
recelve sensation, sends out the mandate of the will to the
moving parts of the body.

It is further imagined, that there is a set of nerves,
called vital nerves, which are less strictly connected with the
sensorium, or which have upon them knots, cutting off the
course of sensation, and thereby excluding the vital motions
from the government of the will.

[5] This appears sufficiently simple and consistent, until we
begin to examine anatomically the structure of the brain, and
the course of the nerves, — then all is confusion: the divisions
and subdivisions of the brain, the circuitous course of nerves,
their intricate connections, their separation and re-union, are
puzzling in the last degree, and are indeed considered as things
inserutable. Thus it is, that he who knows the parts the best.
is most in a maze, and he who knows least of anatomy, sees
least incomsistency in the commonly received opinion.

In opposition to these opinions, I have to offer reasons
for believing, That the cerebrum and cerebellum are different
in function as in form; That the parts of the cerebrum have
different functions; and that the nerves which we trace in the
body are not single nerves possessing various powers, but
bundles of different nerves, whose filaments are united for the
convenience of distribution. but which are distinet in office,
as they are in origin from the brain:

That the external organs of the senses have the matter
of the nerves adapted to receive certain impressions, while the












18 Charles Bell.

When this whole was created, (of which the remote
planetary system, as well as our [8] bodies. and the objects more
familiar to our observation, are but parts,) the mind was placed
in a body not merely suited to its residence, but in ecirecum-
stances to be moved by the materials around it; and the capa-
cities of the mind, and the powers of the orgams, which are
as a medium betwixt the mind and the external world, have
an original constitution framed in relation to the qualities of
things.

It is admitted that neither bodies nor the images of
bodies enter the brain. It is indeed impossible to believe that
colour can be conveyed along a nerve; or the vibration in
which we suppose sound to consist can be retained in the
brain: but we can conceive, and have reason to believe, that
an impression is made upon the organs of the outward senses
when we see, or hear, or taste.

In this inquiry it is most essential to observe, that while
each organ of sense is provided with a capacity of receiving
certain changes to be played upon it, as it were, yet each is
utterly incapable of receiving [9] the impressions destined for
another organ of sensation.

It is also very remarkable that an impression made on
two different nerves of sense, though with the same instru-
ment, will produce two distinet sensations; and the ideas re-
sulting will only have relation to the organ affected.

As the announcing of these facts forms a natural intro-
duction to the Anatomy of the Brain, which I am about to
deliver, I shall state them more fully.

There are four kinds of Papillae on the tongue, but with
two of those only we have to do at present. Of these, the
Papillae of one kind form the seat of the sense of taste; the
other Papillae (more numerous and smaller) resemble the ex-
tremities of the nerves in the common skin, and are the or-
gans of touch in the tongue. When I take a sharp steel
point, and touch one of these Papillae, I feel the sharpness.
The sense of touch informs me of the shape of the instrument.
When I touch a Papilla of taste, I have no sensation similar







20 Charles Bell.

to the former. I do not know that [10] a point touches the ton-
gue, but I am sensible of a metallic taste, and the sensalion
passes backward on the tongue.

In the operation of couching the cataract, the pain of
piercing the retina with a needle is not so great as that
which proceeds from a grain of sand under the eyelid. And
although the derangement of the stomach sometimes marks the
injury of an organ so delicate, yet the pain is occasioned by
piercing the outward coat, not by the affection of the expanded
nerve of vision.

If the sensation of light were conveyed to us by the
retina, the organ of vision, in consequence of that organ being
as much more sensible than the surface of the body as the
impression of light is more delicate than that pressure which
gives us the sense of touch; what would be the feelings of
a man subjected to an operation in which a needle were pushed
throngh the nerve. Life could not bear so great a pain.

But there is an occurrence during this operation on the
eye, which will direct us to the truth: when the needle pierces
the [11] eye, the patient has the sensation of a spark of fire
before the eye.

This fact is corroborated by experiments made on the eye.
When the eye-ball is pressed on the side, we perceive various
coloured light. Indeed the mere effect of a blow on the head
might inform us, that sensation depends on the exercise of the
organ affected, not on the impression conveyed to the external
organ; for by the vibration caused by the blow, the ears ring,
and the eye flashes light, while there is neither light nor
sound present.

It may be said, that there is here no proof of the sen-
sation being in the brain more than in the external organ of
sense. But when the nerve of a stump is touched, the pain
is as if in the amputated extremity. If it be still said that
this is no proper example of a peculiar sense existing without
its external organ, I offer the following example: Quando penis
glandem exedat ulcus, et nihil nisi granulatio maneat, ad ex-
tremam tamen nervi pudicae partem ubi terminatur sensus
112] supersunt et exquisitissima sensus gratificatio.







29 Charles Bell.

If light, pressure, galvanism, or electricity produce vision,
we must conclude that the idea in the mind is the result of
an action excited in the eye or in the brain, not of any thing
received, though caused by an impression from without. The
operations of the mind are confined not by the limited nature
of things created, but by the limited number of our organs
of sense. By induction we know that things exist which yet
are not brought under the operation of the senses. When
we have never known the operation of one of the organs of
the five senses, we can never know the ideas pertaining to
that sense; and what would be the effect on our minds, even
constituted as they now are, with a superadded organ of sense,
no man can distinetly imagine.

As we are parts of the creation, so God has bound us
to the material world by this law of our nature, that it shall
require excitement from without, and an operation [13] produced
by the action of things external to rouse our faculties: But
that once brought into activity, the organs can be put in
exercise by the mind, and be made to minister to the me-
mory and imagination, and all the faculties of the soul

I shall hereafter shew, that the operations of the mind
are seated in the great mass of the cerebrum, while the parts
of the brain to which the nerves of sense tend, strictly form
the seat of the sensation, being the internal organs of sense.
These organs are operated upon in two directions. They re-
ceive the impression from without, as from the eye and ear:
and as their action influences the operations of the brain pro-
ducing perception, so are they brought into action and suffer
changes similar to that which they experience from external
pressure by the operation of the will; or, as I am now treat-
ing of the subject anatomically by the operation of the great
mass of the brain upon them.

[14]Inall regulated actions of the muscles we must acknow-
ledge that they are influenced through the same nerves, by
the same operation of the sensorium. Now the operations of
the body are as nice and curious, and as perfectly regulated
before Reason has sway, as they are at any time after, when
the muscular frame might be supposed to be under the guidance







24 Charles Bell.

of sense and reason. Instinctive motions are the operations
of the same organs, the brain and nerves and museles, which
minister to reason and volition in our mature years. When
the young of any animal turns to the nipple, directed by the
sense of smelling, the same operations are performed, and
through the same means, as afterwards when we make an
effort to avoid what is noxious, or desire and move towards
what is agreeable.

The operations of the brain may be said to be three-
fold: 1. The frame of the body is endowed with the charae-
ters of life, and the vital parts held together as one system
through the operation of the brain and [15] nerves; and the secret
operations of the vital organs suffer the controul of the brain,
though we are unconscious of the thousand delicate operations
which are every instant going on in the body. 2. In the
second place, the instinetive motions which precede the deve-
lopement of the intellectual faculties are performed through
the brain and nerves. 3. In the last place, the operation of
the senses in rouzing the faculties of the mind, and the exer-
cise of the mind over the moving parts of the body, is through
the brain and nerves. The first of these is perfect in nature,
and independent of the mind. The second is a prescribed and
limited operation of the instrument of thought and agency.
The last begins by imperceptible degrees, and has no limit in
extent and variety., It is that to which all the rest is sub-
servient, the end being the calling into activity and the
sustaining of an intellectual being.

Thus we see that in as far as is necessary to the greal
system, the operation of the [16] brain, nerves, and muscles are
perfect from the beginning; and we are naturally moved to
ask, Might not the operations of the mind have been thus
perfect and spontaneous from the beginning as well as slowly
excited into action by outward impressions? Then man would
have been an insulated being, not only cut off from the
inanimate world around him, but from his fellows; he would
have been an individual, not a part of a whole. That he
may have a motive and a spring to action, and suffer pain
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and pleasure, and become an intelligent being, answerable for
his actions, — sensation is made to result from external im-
pression, and reason and passion to come from the experience
of good and evil; first as they are in reference to his cor-
poreal frame, and finally as they belﬂng to the intellectunal
privations and enjoyments.

[17] The brain is a mass of soft matter, in part of a white
colour, and generally striated; in part of a grey or cineritious
colour, having no fibrous appearance. It has grand divisions
and subdivisions: and as the forms exist before the solid bone
incloses the brain; and as the distinctions of parts are equally
observable in animals whose brain is surrounded with fluid,
they evidently are not accidental, but are a consequence of
internal structure; or in other words they have a correspon-
dence with distinctions in the uses of the parts of the brain.

On examining the grand divisions of the brain we are
forced to admit that there are four brains. For the brain is
divided longitudinally by a deep fissure; and the line of
distinction can even be traced where the sides are united in
substance. Whatever we ob [18] serve on one side has a corre-
sponding part on the other; and an exact resemblance and
symmetry is preserved in all the lateral divisions of the brain.
And so, if we take the proof of anatomy, we must admit that
as the nerves are double, and the organs of sense double, so
is the brain double; and every sensation conveyed to the brain
i1s conveyed to the two lateral parts; and the operations per-
formed must be done in both lateral portions at the same
moment.

I speak of the lateral divisions of the brain being distinet
brains combined in function, in order the more strongly to
mark the distinction betwixt the anterior and posterior grand
divisions. Betwixt the lateral parts there is a strict resem-
blance in form and substance: each prineipal part is united
by transverse tracts of medullary matter; and there is every
provision for their acting with perfect sympathy. On the
contrary; the cerebrum, the anterior grand division, and the
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cerebellum the posterior grand division, have slight and indirect
connection. [19] In form and division of parts, and arrange-
ment of white and grey matter, there is no resemblance.
There is here nothing of that symmetry and correspondence
of parts which is so remarkable betwixt the right and left
portions.

I have found evidence that the vascular system of the
cerebellum may be affected independently of the vessels of the
cerebrum. I have seen the whole surface of the cerebellum
studded with spots of extravasated blood as small as pin heads,
so as to be quite red, while no mark of disease was upon the
surface of the cerebrum. The action of vessels it is needless
to say is under the influence of the parts to which they go:
and in this we have a proof of a distinet state of activity in
the ecerebrum and cerebellum.

From these facts, were there no others, we are entitled
to conclude, that in the operations excited in the brain there
cannot be such sympathy of corresponding movement in the
cerebrum and cerebellum as there es betwixt the lateral por-
tions of the cere [20] brum; that the anterior and posterior
grand divisions of the brain perform distinct offices.

In examining this subject further, we find, when we com-
pare the relative magnitude of the cerebrum to the other
parts of the brain in man and in brutes, that in the latter
the cerebrum is much smaller, having nothing of the relative
magnitude and importance which in man it bears to the other
parts of the nervous system; signifying that the cerebrum is
the seat of those qualities of mind which distinguish man.
We may observe also that the posterior grand division, or
cerebellum remains more permanent in form: while the cere-
brum changes in conformity to the organs of sense, or the
endowments of the different classes of animals. In the inferior
animals, for example, where there are two external organs of
the same sense. there is to be found two distinet correspond-
ing portions of cerebrum, while the cerebellum corresponds
with the frame of the body.
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|21] In thinking of this subject, it is natural to expect that
we should be able to put the matter to proof by experiment.
But how is this to be accomplished. since any experiment
direct upon the brain itself must be difficult, if not impos-
sible? — I fook this view of the subject. The medulla spi-
nalts has a central division, and also a distinction into ante-
rior and posterior fasciculi, corresponding with the anterior
and posterior portions of the brain. Further we can trace
down the crura of the cerebrwm into the anterior fasciculus of
the spinal marrow, and the crura of the cerebellum into the
posterior fasciculus. I thought that here I might have an
opportunity of touching the cerebellum, as it were, through
the posterior portion of the spinal marrow, and the cerebrum
by the anterior portion. To this end I made experiments
which, though they were not conclusive, encouraged me in
the view I had taken.

I found that injury done to the anterior portion of the
spinal marrow, convulsed the [22] animal more certainly than
injury done to the posterior portion; but I found it difficult
to make the experiment without injuring both portions.

Next considering that the spinal nerves have a
double root, and being of opinion that the properties
of the nerves are derived from their connections with
the parts of the brain, I thought that I had an oppor-
tunity of putting my opinion to the test of experi-
ment, and of proving at the same time that nerves of
different endowments were in the same cord. and held
together by the same sheath,

On laying bare the roots of the spinal nerves,
I found that I could cut across the posterior fasci-
culus of nerves, which took its origin from the poste-
rior portion of the spinal marrow without convulsing
the muscles of the back; but that on touching the
anterior fasciculus with the point of the knife, the
muscles of the back were immediately convulsed.

[28] Such were my reasons for concluding that the cere-
brum and the cerebellum were parts distinet in funetion, and
that every nerve possessing a double function obtained that by
having a double root. I now saw the meaning of the double
connection of the nerves with the spinal marrow; and also
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the cause of that seeming intricacy in the conneetions of
nerves throughout their course, which were not double at
their origins.

The spinal nerves being double, and having their roots
in the spinal marrow, of which a portion comes from the
cerebrum and a portion from the cerebellum, they convey the
attributes of both grand divisions of the brain to every part;
and therefore the distribution of such nerves is simple, one
nerve supplying its destined part. DBut the nerves which come
directly from the brain, come from parts of the brain which
vary in operation; and in order to bestow different qualities
on the parts to which the nerves are distributed, two or more
nerves must be united in their course or at their final desti-
|24] nation. Hence it is that the 1st nerve must have branches
of the 5th united with it: hence the portio dura of the 7th
pervades every where the bones of the cranium to unite with
the extended branches of the 5th: hence the union of the 3d
and 5th in the orbit: hence the 9th and 5th are both sent
to the tongue: hence it is, in short, that no part is suffici-
ently supplied by one single nerve, unless that nerve be a
nerve of the spinal marrow, and have a double root, a con-
nection (however remotely) with both the cerebrum and cere-
bellum.

Such nerves as are single in their origin from the spinal
marrow will be found either to unite in their course with
some other nerve, or to be such as are acknowledged to be
peculiar in their operation.

The 8th nerve is from the portion of the medulla oblon-
gata') which belongs to the cerebellum: the 9th nerve comes
from the [25] portion which belongs to the cerebrum. The first
is a nerve of the class called Vital nerves, controuling secretly
the operation of the body; the last is the Motor nerve of the
tongue, and is an instrument of volition. Now the connections
formed by the 8th nerve in its course to the viscera are
endless; it seems no where sufficient for the entire purpose
of a nerve; for every where it is accompanied by others, and

1) The medulla oblongata is only the commencement of the spinal
MATTOW.
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the 9th passes to the tongue, which is already profusely
supplied by the 5th.

Understanding the origin of the nerves in the brain to be
the source of their powers, we look upon the connections for-
med betwixt distant nerves, and upon the combination of nerves
in their passage, with some interest; but without this the
whole is an unmeaning tissue. Seeing the seeming irregula-
rity in one subject, we say it is accident; but finding that
the connections never vary, we say only that it is strange,
until we come to understand the necessity of nerves being
[26] combined in order to bestow distinet qualities on the parts
to which they are sent.

The cerebellum when compared with the cerebrum is
simple in its form. It has no internal tubercles or masses of
cineritions matter in it. The medullary matter comes down
from the cineritious cortex, and forms the crus; and the erus
runs into union with the same process from the cerebrum;
and they together form the medulla spinalis, and are conti-
nued down into the spinal marrow; and these erura or pro-
cesses afford double origin to the double nerves of the spine.
The nerves proceeding from the Crus Cerebelli go every where
(in seeming union with those from the Crus Cerebri); they
unite the body together, and controul the actions of the bodily
frame; and especially govern the operation of the viscera ne-
cessary to the continuance of life.

In all animals having a nervous system, the cerebellum
is apparent, even though there be no cerebrum. The cerebrum
is seen in [27] such tribes of animals as have organs of sense,
and it is seen to be near the eyes, or principal organ of sense;
and sometimes it is quite separate from the cerebellum.

The cerebrum I consider as the grand organ by which
the mind is united to the body. Into it all the nerves from
the external organs of the senses enter: and from it all the
nerves which are agents of the will pass out.

If this be not at once obvious, it proceeds only from the
circumstance that the nerves take their origin from the diffe-
rent parts of the brain; and while those nerves are considered
as simple cords, this circumstance stands opposed to -the
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of the body; nerves of touch; and nerves of peculiar sensi
bility, having their seat in the body or viscera. It is nol
improbable that [80] the tracts of cineritious matter which we
observe in the course of the medullary matter of the brain,
are the seat of such peculiar sensibilities; the organs of certain
powers which seem resident in the body.

As we proceed further in the investigation of the func-
tion of the brain, the discussion becomes more hypothetical.
But surely physiologists have been mistaken in supposing it
necessary to prove sensibility in those parts of the brain
which they are to suppose the seat of the intellectual ope-
rations. We are not to expect the same phenomena to result
from the cutting or tearing of the brain as from the injury
to the nerves. The function of the ome is to transmit sen=
sation; the other has a higher operation. The nature of the
organs of sense is different; the sensibilities of the parts of
the body are very various. If the needle piercing the retina
during the operation of couching gives no remarkable pain,
except in touching the common coats of the eye, ought we
to imagine that the seat of the higher operations [31] of the
mind should, when injured, exhibit the same effects with the
irritation of a nerve? So far therefore from thinking the parts
of the brain which are insensible, to be parts inferior (aa every
part has its use), I should even from this be led to imagine
that they had a h:lghar office. And if there be certain parts
of the brain which are insensible, and other parts which being
injured shake the animal with convulsions exhibiting phenc-
mena similar to those of a wounded nerve, it seems to follow
that the latter parts which are endowed with sensibility like
the nerves are similar to them in function and use; while the
parts of the brain which possess no such sensibility are diffe-
rent in function and organization from the nerves, and have
a distinet and higher operation to perform.

If in examining the apparent structure of the brain, we
find a part consisting of white medullary Striae and fascicu-
lated like a nerve, we should conclude that as the use of a
nerve 1s to transmit sensation, not to perform any more
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