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PREFACE.
25

It has been the endeavour of the author to find
out why there is so small a portion of the brain
set apart for the uses of the organs of the several
senses, and a still smaller portion for the invo-
luntary functions; and why by far the largest
amount—probably nine-tenths of the whole—has
been connected with the voluntary tract, which
gives origin to the voluntary nerves. Such an
extensive collection of fibres, in combination with
the gray matter forming the convolutions, did
not appear necessary for promoting the voluntary
activity of muscles only, nor even for ensuring the
combinations and intricacies of their mntfnna; it
was therefore concluded that the greater portion
must exist for the determination and uses of some

of the intellectual powers, in connection with the






PREFACE. vii

the same means, whether it consists in letters or
figures, or in the mechanical arts themselves; and
thus a conclusive evidence is afforded respecting the
uniformity of the process employed. And further,
as each portion of learning, and the completion of
every mechanical operation, is generally finished by
a demonstration of contractile funections, shown in
the actions of the muscles either of the lips and
tongue, or the hands, there seems to be a further
proof of the tonic activity of the white fibres
connected with both the muscles and the convo-
lutions of the brain and their adaptation for their

mtended purpose.






INTRODUCTION.

e p——

AL sensations or feelings pass from one or other
of the organs of sense by their respective nerves to
the sensory. Some of them are for temporary
purposes, and fleeting, so as to become almost as
much effaced as if they had never been received.

The large mass of white fibres tending from the
convolutions to the striated body, and thence to the
crus of the ]Jraiﬁ, and the pyramidal body from
which all the voluntary nerves arise, constitute by
far the largest portion of the entire brain. These
fibres of the voluntary tract have a capability of
activity, not amounting to motion like that of the
muscles, but on being excited possess an energetic
or tonic power; so that when a letter or a man’s
face is transferred to them from the eye, they can

change their negative quality into a more positive

B






INTRODUCTION. X

petually required for the uses of the body, soon
vanishes, unless means are taken for understanding
its import, and for making fresh impressions of the
same from time to time on the sensory, until it is
thoroughly fixed. Objects may be conveyed by
sight or hearing, or by touch, or by all of them;
but, unless the will exercises its powers for im-
printing them, they soon fade. When other objects
have been conveyed in the same manner, and have
been fixed in the sensory, especially words, they
may be recalled by the memory, and be reconsidered
and compared, and either retained in the intellect
thus revised, or spoken or written. In the same
way the rudiments of all knowledge are introduced
through the senses, and become implanted in the
mind, such as various languages, and books on all
subjects; everything in the arts and sciences, such
as arithmetic, drawing, music, and all branches of
art, from the most complex, requiring great mental
endowments and others requiring less, but still
considerable ingenuity, to the most simple acts of
the limbs.

From the stores of knowledge every one is
B 2






THE

BRAIN IN RELATION TO THE MIND.

CHAPTER L.

-

THE GRADUAL MODE OF DEVELOPMENT OF THE FACULIIES
OF THE MIND.

A siNGLE letter is taken by the optic or auditory
nerve to the sensory ; and, by a voluntary act of
the fibres of the voluntary tract, is fixed or impressed
by them ; and by this act, or by its several repetitions,
becomes as indelibly implanted as if it had been
written on paper. It can then be continued through
particular fibres of the same voluntary tract to the
muscles of the tongue and lips, to be spoken—or to
those of the hand, to be written. When other
letters have been learnt and impressed in the same
manner, they can, through the voluntary tract, be
combined into a word, and become fixed in this form
in a similar way. When other words have been
constructed, or taken already complete through the






OF THE FACULTIES OF THE MIND. 3

been received to the end of life. Memory is
partly the result of the natural retentive powers of
the brain, and partly the result of the care and per-
severance with which information has been received
and implanted. However much the memory may
be enlarged in man, it is fundamentally the same
as it was in the child, who then remembered only
letters and words.

Memory is an active condition of the mind and
brain, which allows a review or return of the
knowledge that has been previously received.
Although it is a repetition of the same process by
which knowledge was first implanted in the mind
and brain, and the same symbols have been retained
in order in their proper places, yet from experience
the meaning or interpretation of the knowledge may
be gradually modified according to the difference of
the habits or the intercourse with others, or by
changes in the plan of study at different periods of
life. Memory is generally voluntary ; but it may
be involuntary, as when, from the activity of the
voluntary fibres in a state of mental vacuity, images
are forced into notice, as in reveries. The meaning
of a composition or discourse may be accepted by
the mind, and the symbols by which it became
understood may be forgotten, or they may abide for
some time, as the very words can be recalled and
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letters had been actually conducted to the hand
or tongue, and had been written or spoken ; and
this is in a great measure a repetition of the
previous exercises of the voluntary power by which
the information was first received. The preceding
observations contain the principles through which
the mind becomes instructed.

In thinking, facts and truths are the only sub-
stantial subjects worthy of notice ; for most other
things lead only to a dissipation of the mental
powers. In the acquisition of knowledge this care
is especially required, as it sifts all the former
attainments, and fixes those that are worth keeping
and discards those that are useless, and thus malkes
room for further improvement. By exercising the
faculties in this manner they become stronger and
more capable of making such additions as tend to
the real increase of knowledge without encumbering
the brain and mind.

There are precise modes in which the brain
favours the action of the mind. In thinking, there
is a moderate activity of the cerebral structure, but
a subdued or quiet condition of the external organs
of sense and motion, that the entire energies may
be concentrated on the subject under consideration.
This exclusive state is changed if mechanical
powers are used at the same time, such as writing
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expressed. Explanations may be made briefly and
significantly by other words and facts ; but they may
be also attempted by such varied modes of expres-
sion by different persons as to make the conclusions
appear very different. The numerous meanings
attached to words show a want of fixed principles ;
and as they may be interpreted in one way by one
person and in another by others, great intricacy and
obscurity are thus occasioned, and the understand-
ing is often led from what ought to be real to what
1s bordering on the fictitious. A good picture
contains such fundamental prineciples of expression
that their meaning cannot be so misinterpreted, and
therefore forms one of the most unerring modes of
instruction. If words could be used with a single
meaning, there might be less elegance of expression,
and there would be fewer books written; but the
knowledge the world would possess would be
infinitely more satisfactory and more conducive to
the advantage of people in general.
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be approached by such means as convey their
resemblances, however remote they may seem to be
from it, and thus words come to have a mental as
well as an organic or symbolic meaning. There
cannot be a perceptive quality in the air itself, but in
the import of the words which, from use, have been
brought to represent the mental perceptions and
emotions, and of the music which agrees with the
representatives of mental emotions. A figure
having a strict likeness of any object will convey its
meaning as well as words. It is not, therefore,
any quality of air or light, but the mental quality,
which is unlike the perception derived from, or
belonging to the material objects themselves.

The retina is not qualified for receiving anything
more penetrating or brilliant than the light, and it
requires the light to be subdued for ordinary
purposes, not only in man, but in animals, for, when
the eye is made for receiving a higher degree than
ordinary, there is some compensating structure or
habit. It must be concluded, therefore, that the
intellectual essence has higher qualities and a
different nature from light, and does not approach
this in its full brilliancy. When light is required for
conveying information to the brain, it must be
through an outline, which represents symbols or

letters, otherwise there would he only a bright
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understood as such by each organ of sense. The
symbols for this purpose remain fixed in the brain for
a longer or shorter period, the meaning in the mind,
and the mind can, from time to time, resuscitate the
meaning alone, or the symbols themselves, in
harmony with the meaning through the same parts
that implanted them, and thus re-impress the brain
either through its own act alone, or by causing the
tongue to speak 1t, and thus returning it also by the
ears. By repetitions in these several ways the
memory of the mind becomes quicker and more
enduring, and the symbols fixed and permanent asin
the handwriting or in oral pronunciations, or any
other representations of the arts and sciences. It
has thus the power of comprehending and con-
sidering, of retaining the meaning of impulses only,
or the images of such as it has selected and
imprinted through the repeated acts of the voluntary
tract ; so that there is a memory both of mental ac-
quirements, and of such as are made between the
mind and the brain. In this way the sense of any
duty remains in the mind, whilst the precise words,
which first represented it, may be either fixed or
faded, or supplied by others, as in examples learnt
from esteemed writings.

Some of the properties of the mind are entirely
spiritual ; others are more dependent on its connec-
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the voluntary organs a peculiar mode of action and
expression. In this manner, letters, or symbols, or
words may have any desired form, so long as they
represent the meaning to be conveyed by the organs
of sense to the mind; and their return from the
mind may be further modified by words of another
language for expressing the same facts. This
proves that the mind itself receives the meaning or
import of the images, and can then return them
outwardly by the voluntary organs in any corre-
sponding form it has been made acquainted with by
previous learning. Thus Roman, Italian, Greek, or
German, or any other form may be received by the
mind as the representation of any letter, word, or
idea ; and it may be returned outwardly by the
same or any other of the preceding forms of speaking
or writing; and in like manner the pronunciation
may be varied, as when a man hears a language
from a person of a particular country, and returns
its meaning in another quite different, like an inter-
preter. He may learn the letters and words of other
countries without knowing either their use or
meaning ; but as soon as he comprehends both these
qualities, he can substitute the letters and words of
other countries for those of his own. However
many the languages he learns, the symbols of all of
them must be imprinted on his brain. Although he
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Translations have many disadvantages, especially
when they have passed through several languages.
From the difference of the construction of the
adopted language, the facts may become so com-
bined as to be in a very considerable degree at
variance with the mind of the author: even in a
literal translation some modifications must be made,
and by further changes in other languages the
original may become very much misrepresented ;
persons, therefore, reading it in the language of
the author himself thus enjoy a great advantage.
If the form of the letters be very different, much
of the same process is required for learning another
language, and as so much labour must be employed
it is not to be expected that a great many can be
properly mastered by the same person, unless their
words and modes of combination resemble each other
in a considerable degree. According to the same rule
many branches of art cannot be successfully entered
upon ; and generally, if there be much complexity
in it, one is as much as can be perfected, for the
limbs must become gradually fashioned to its
execution, and the mind must be intent on its direc-
tion. If attempts are made to learn several, the one
first adopted for daily occupation will have so
riveted particular fibres of the brain and corre-
sponding actions of the muscles to its performance,

‘.ll":l






CHAPTER II1.

RS R

SPEECH, WRITING, AND CALCULATION AS EXPRESSIONS OF
THE MIND.

Tue first instruction enters by the ears, and is
spoken by the tongue and lips. When words are
spoken, both sides of the tongue and the vocal organs,
and both sides of the brain, are engaged in conveying
the same thoughts, and modified actions of the
respiratory organs are required, so that there may |
be a due co-operation with the other parts employed.
The nerves of sensation, volition, and the involuntary
power are concerned in the utterance of cries and
other natural expressions of the passions, and they
can be increased or subdued by the will, and a
much more varied co-operation Letween the same
faculties is not required for their production than
for corresponding degrees of ordinary respiration.
Very complex combinations are, however, necessary
for perfecting human speech: a peculiar action of
the lips and chest, in concert with the lungs and
glottis, must be produced through the involuntary
nerves, and the words must be rendered accurate
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derived from the inventions of man himself. It
may be objected that if the active agents of the
organs of speech existed in the brain, and the
organs themselves were perfect and peculiarly
constructed for speaking, no difficulty could have
existed respecting mere utterance. In the deaf
and dumb all these parts may be perfect, and the
want of speech depend on the deficiency of
hearing, so that, if a voice had never been heard,
language might never have been formed for conveying
instruction with so much clearness and facility.

If written exercises were also spoken, they
would have another chance of becoming firmly
imprinted on the mind. Speech is one of the
most important processes. of the human brain and
mind in connection with the lips and tongue,
and the respiratory and vocal organs, and as it
depends for its perfection so much on the ear,
every person should become acquainted with the
tone and condition of his own mode of speaking
by frequent repetitions, that he may correct its
deficiencies, and make its powers perfect. If those
learning music were only to write or learn their
notes by heart, and use their fingers on the keys
of an instrument in dumb motions, the real ohject
would be superseded ; and in the same manner the
perfection of speech, which also depends on accurate
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repetition, be plainly discovered to be the same. It
has been frequently looked upon as denoting the
character of the mind ; it may be so in some degree,
but not by any means so frequently as to lead to
any correct judgment. It is the completion of
mental operations by one means, and the fibres of
the brain which are concerned in the mental acts,
are continued into those fibres, which lead to the
hand for its accomplishment ; it is therefore one
of the assistants of the mind, but is related to it
more by the import of the words it delineates, than
by the form of the letters.

When the hands are used in any nice or light
operation, modifications not only of the sensitive
and voluntary organs become necessary, but those
of the involuntary, for a gentle respiration is then
required, and through the combined influence of the
involuntary nerves with those of the sensitive and
voluntary, and the consent of their appropriate con-
volutions in the sensory, the will is enabled to con-
trol the voluntary muscles usually excited through
the involuntary tract. In writing, the respiratory
organs and chest must moderate their activity for
giving a steadiness to the right hand, and although
this alone be ostensibly used, the left is usually kept
still by the continuation of the same muscular
activity, so that there is a reciprocity of co-operation
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remembered and combined for allowing the comple-
tion of a calculation. The rudiments having been
properly fixed, all the mental deduetions can be com-
pleted by exercise, and these processes are conducted
in the same way as those of other branches of
learning. They are frequently considered as being
subordinate to other parts of education, and do not
receive the attention necessary for insuring their
perfect knowledge. They rare, however, of inesti-
mable use, and their rudiments ought to be fully
comprehended and implanted in the mind. They
tend to make the uses of the mental faculties accu-
rate and correct, and show plainly all errors arising
from too hasty conclusions. The certainty of the
knowledge they impart seems to possess a great
advantage over that arising from the more partial
insight any other branches of art or science have into
the operations of nature. Their use in astronomy
may be considered marvellous, and although this
forms one of the grandest discoveries made by the
human mind, and the accuracy of the calculations
are so complete, and it shows the order of creation
in a manner so satisfactory, it leaves a desire for
comprehending the intimate economy of the planets
but this knowledge is so unapproachable, that any
glimpse of it is almost an impossibility ; and, there-
fore, the study leaves a vacuity which is more easily
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and agreeably filled in ordinary persons by less exact
but more speculative studies.

The notes of music are learnt and fixed in the
mind in the same way as letters and words, and
these may be written or spoken, or extended to the
fingers to be repeated on a piano or a violin, or to
the lips to be repeated on a flute, or other wind
instrument. Complex compositions are then learnt
and repeated on the same instruments. Afterwards
they may be accompanied by singing, the forms of
words corresponding with the music, and conveying
various mental qualities, the musical notes harmo-
nising with, and heightening the various mental
emotions excited by the words. The whole may be
fixed in the brain, and remembered and called forth
whenever their repetition is desired. Every step in
music is the same as in learning letters and words ;
and when the rudiments have been thoroughly im-
planted, the same processes may be begun which are
employed for thinking, and there is the same power
of increasing the knowledge through the mind itself
by comparison and the interchange of ideas, and the
production of new pieces. When music is properly
learnt and sedulously pursued and cultivated, it is
capable of heightening the intellectual powers, like
other learning, but it then forms a separate branch
of knowledge, and requires all the time and talents
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passions in their features, their appropriate costumes,
and their equal or subordinate places, and in the
background some peculiarities of the country in
which the scene occurred, there is the same mind
devoted by the artist in two different modes of ex-
pression ; but in the painting the hand has been
made to execute higher intellectual qualities than
can be shown by writing, or in any other manner.
[t has been previously explained that words have
a mental as well as a material meaning, but words
consist only of strokes, and if written in another
language, which is not understood, convey no idea
of any kind ; and it is the same with a book or
history in an unknown tongue. A good painting is
not subject to this contingeney, for it not only gives
the whole history, but shows correctly the principal
objects, and the mental meaning of all the parts
pourtrayed in it. It shows, also, the mind of the
artist by which it was completed through the hand.
The eye and will might have directed the muscles
to give form and colouring, but the mind of the
artist must in the good picture have been co-
operating with the will to have produced the mental
meanings of the various characters introduced into it.
[f an engraver writes on a copper or steel .plate
ever so beautifully, he performs a mere mechanical
art ; if he copies an elaborate drawing, that gives
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the brain is very diminutive ; but through the con-
nection of the voluntary nerves with those that
impressed it on the mind, it can be made to extend
to its just proportions by a larger or smaller sweep
of the arm and hand, according to the required
magnitude of the picture.

In making the cells by the bee and wasp, there
is nearly the same process as in drawing and
modelling, the hexagonal facets of the compound
eyes carrying the precise shape of the impulse to
the voluntary tract in the brain, for directing the
required action in constructing the hexagonal form
of cells. The bee and wasp have been considered
as possessing correct mathematical ideas in making
their cells hexagonal ; but their compound eyes are
divided by hexagonal marks ; and as the motions of
the muscles of animals are directed very much by
the mode of admission of light, the shape of the
cells may be in accordance with that of the surface
of the eyes. Im all imitations of objects the muscles
take a form of action from an organ of sense—the
patfern is received by the eye, and thence conveyed
to the brain, and having produced in this a precise
impression of its form, the action of the muscles is
modelled so as to continue its representation. The
images of external objects always falling on the
brain of the bee or wasp through the hexagonal

n
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not of the precise hexagonal shape: this deviation
may arise from the obstruction caused by the
numerous hairs placed about the eyes, or from some
failure in the form of the facets, as it is not unusual
to find, after making preparations of the eyes of
insects, that some of the facets form squares and
not hexagons.

If men are employed in the construction of different
portions of a complicated machine or engine, each
does his part according to a rule or pattern; but
when one comes to put the whole together, and make
the engine perfect, he shows clearly the employment
of considerable powers of the mental faculties; but
not in so great a degree as the designer, who had
previously to calculate the required strength of
every part, the capacity for motion, and the com-
bined powers of the whole. In several works both
the arms and legs are used at the same time, but
still the whole process is a mechanical one and
imitative, like that of the bee, the performance
varying in nicety of execution according to the
perfection of the instruments, and the experience and
dexterity of the operator, but showing very little
participation of the mind.

The quickness with which mechanical operations
are conducted may be observed in the act of sewing.
In every stitch the eye of the worker sees the point

b 2
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If an outline is to be made of a person in any act
of occupation, as in the act of sewing, or of a spider
with its thread ready for weaving, the image of the
whole of each process must pass through the artist’s
brain before it reaches the hand for delineating it,
nearly in the same way as the image of the needle
passes through the brain of the worker, or that of
the threads through the brain of the spider.

If a piece of metal is to be fashioned to a par-
ticular shape, impulses for producing motions for
the strokes of the hammer pass through the brain
either by gentle or forcible corresponding impulses
to the hand, according to the required thickness and
form of each part. If the extension of pliable matter
is to be effected by both hands there is a modifica-
tion of the same process. When a very large and
heavy hammer is to be wielded, the impulses re-
quired for giving the proper force pass through the
brain in the same way as that of the needle, but a
much greater extent of the voluntary tract is
employed. A great preparation is also required for
allowing the process to be conducted without injuring
the body, and for giving due effect to the strokes.
The organs of the senses are not much engaged in
the process, but the brain must bring all its physical
power into requisition. The whole body must have
a firm position, except the arms. The chest must
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and limbs: and although they are so attentive to
the motions of the various parts, and appear to be
entirely guided by the machinery, they are kept in
a more strict obedience by the presence of a super-
visor. In many other branches of business one room
full of persons is occupied in one kind of manipula-
tion, and another in another kind, and all these are
subjected to the control of a superintending mind.
In building a ship, or cutting a canal, or in cutting
and levelling a railroad, hundreds of people are
concerned at the same moment in similar kinds of
work, and are to bring the whole to perfection, and
in each of them there is an engineer or overlooker
who controls the entire business, and to whom the
numerous persons are subjected. It may not seem
at first sight that their wills and minds are brought
into obedience to that of the engineer, but for their
wages and sustenance ; but they act also in this way
in order, under the guidance and discipline of the
laws, and therefore under the mind of the legislature.

In the preceding pages some branches of know-
ledge have been adverted to, and if others had been
considered they would only have required a descrip-
tion of different instruments and a varied degree of
dexterity for their proper use, whilst the actions of
the brain and mind in directing the operations would
very much have resembled each other. In all such
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The rudiments are designed for youthful occupation,
for they are then not only the most easily per-
formed, but from the persuasive and pliant con-
dition of the brain and muscles, are the most likely
to be permanently planted and fixed. By early
beginnings the brain and muscles become 80
fashioned, that, for the rest of life, the same forms
are continued, as may be observed in the hand-
writing and any of the arts which have been
adopted, so that particular individuals become noted
in every science and occupation; and if to this
experience a correct knowledge of the principles of
each science has been added, the person becomes
fitted for occupying the most eminent position in
his particular profession or calling.

Every mechanical act done by the hand or other
organ has its outline formed in the voluntary fibres
of the brain. Some animals, as soon as they are
born, get up and use their limbs correctly for
walking, running, and also various other parts or
organs for other purposes: the brain is then suffi-
ciently mature in certain parts, and the limbs are
firm and strong for giving the necessary support.
In three weeks from the commencement of incu-
bation the chick is perfected, so that it can use
its eyes perfectly, peck and run: a child is generally
more than a year before it can perform similar






FOR CO-OPERATING WITH THE MIND, 41

proper condition for activity and steadiness, and this
is the reason why all manual arts should be begun
early, and even intellectual pursuits, as they are
with so much difficulty allowed to come to perfection
in mature age. Every fresh impulse requires one or
more fresh fibres of the voluntary tract for its per-
fect reception, and thus so large a brain is necessary
for the almost unbounded extent of the powers of
the intellect of man ; therefore, however hard he may
work, and however much knowledge he may acquire,
there is always room left for further stocks of infor-
mation. He can occupy as much of his brain, how-
ever, as he pleases, and according to the degree of
his industry, or idleness, will be his intellectual
progress, so that the extent of his attainments rests
with himself. By the necessity for such use and
proceedings he becomes possessed of a deliberative
power of acting, and of using his muscles, and thus
gains the form and character of his hand-writing,
which he retains to the end of life, whether it be
good or bad; the one has been perfected by care and
attention, the other by slothfulness or negligence,
unless bad instruction or some disorder has pre-
vented the proper development of his powers. In
the same way artists form and retain good or bad
methods of drawing, and in which artificers excel or
not, in their several branches.
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words, in whatever form, in the meaning of
which the mental faculties have had a very slight
participation. :

When information has been communicated, the
words are either retained in the mind or written, or
by repetition they may be so impressed as to he
continued permanently; but after they have been
written the mind may be made nearly as free as if
they had been erased. This, however, cannot
always be done, and especially in very strong
memories, or if the words have affected deeply the
passions. It may be presumed that these parts are
prepared for receiving the communications and the
repetitions of erasures and receptions; for it
cannot be conceived that those already occupied
have other impressions and communications of
words made in them, but that fresh parts of the
brain are employed ; and it is only in this way that
some prodigious memories can be accounted for,
With respect to the attainments of different
persons, there is the utmost variety: ignorance is
usually attributed to weakness of memory; it is,
however, probable that if proper pains had been
taken to impress information on the mind and brain
in early youth, there would not have been those
occasions for showing such weakness. It would not
then be decided that the original powers are much
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If the organs of the senses are perfect, and the
fibres connected with the voluntary tract in smaller
quantity than usual, and their powers slow, they
may only require to be more sedulously exerted
than in persons having a more complete brain. If
there is a dullness of the organs of the senses,
there is probably a want of intellectual power
throughout the brain ; otherwise, attempts ought to
be made at instruection, and words may in time be
learnt and fixed, as well as their meanings—also
figures, writing, drawing, music, and other branches
of instruction.

Although the brain affords the means of very
extensive mental acquirements, it does not appear
to be required that every person should keep the
whole of it in exercise. It is thus constituted that
there may be varieties of pursuits and attainments
suitable to each kind of occupation ; and according
to this regulation every person has the power of
competing for, and attaining, the highest position ;
and the community is supplied with learned men,
statesmen, commanders, professional men of various
grades, the most expert artificers, and the most
intelligent persons for superintending the concerns
of every other occupation or calling.

In early youth the brain is not only the most
susceptible of impression, but the most capable of

E






CHAPTER VI.

-

THE BRAIN IN RELATION TO BOTH MIND AND BODY.

Tue brain is required for educating the powers of
the body as well as the faculties of the mind in

everything that relates to the material world, and
both together demand its special influence. It may
be devoted almost entirely to the uses of the body
and very little to those of the mind, or, on the
contrary, the mind may engross its entire powers, so
as to leave those of the body in a considerable degree
inactive and inefficient. All the muscular powers
are under the influence of the will, and this may
direct them so as to spend all the energy, but when
the mind is directing the will, it restrains this great
activity, and the more its powers are in the ascen-
dancy, the more the muscular motions are subdued,
so that they may be only partially exercised, as
when the arms are employed in some intricate mecha-
nical operations that require much attention, also in
writing, during the process of thinking.

As the brain ministers to the body as well as the
E 2
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mind, if it is to be kept in a healthy condition,
it must be regarded in both these relations. It
appears to be capable of being employed nearly
altogether, either in intellectual acquirements or in
promoting the activity of voluntary muscles. It may
then be inquired whether the activity of the same
parts, which minister to the mental faculties,
minister also to those of the muscles. It is not pre-
sumed that the same fibres are so engaged, unless
there are mental qualities to be conjoined with the
muscular. For each art there are special fibres
whose powers are to be educed by repeated
exercise, and for co-operation they are conjoined
near the striated body with those which excite
the ordinary motions of the hand or other
part. Besides, the physical power generated
in the brain, which would have kept the volun-
tary fibres in connection with the mental facul-
ties in activity, is employed in the excitement of
muscular motion, and therefore they are weak for
want of it, and it is the same want that does not
allow muscular exertion during great activity of the
mental faculties. Some degree of this power may
be replenished by nourishment, from time to time,
during the day, so as to keep up the efficiency of the
brain, but at length this capability in a great
degree ceases, and there must be repose and sleep,
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and then this preparatory power again accumulates,
and the weary fibres of the brain, as well as the
voluntary muscles of the whole body, have had time
to rest. Therefore, as there is only a certain quantity
of physical power for sustaining the exertions of the
brain, it may be divided for allowing the brain to
minister moderately both to the mind and to the
will and muscles, or it may be wholly expended
on either.

When the brain has been occupied either in
intellectual or mechanical purposes, the parts for
promoting each of these become habituated or
prepared for continued exercise, and it may be a
question whether the powers of the parts not so
employed deteriorate. Up to the age of manhood,
or a little later, either condition may be in some
degree changed ; but, after that period, any altera-
tion becomes very difficult, for, although there are
instances of mechanics becoming learned men, the
change has been gradual and commenced in the
leisure hours, and even during the time of mecha-
nical employment; and other persons have acquired
learning at various periods ; still the probability is
against it, and in favour of the presumption that the
brain becomes less and less adapted for the uses it
might have served in youth, also that it does not, at
the same unseasonable periods, readily allow the
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the development of all the powers of the body and
limbs, and make a preparation for any profession or
situation which requires quickness and dexterity.
Not only the trunk and limbs thus become tutored,
but the brain and mind, and the organs of the
senses learn to adapt themselves to changes of posi-
tion and altitude, and remove the cause of fear and
giddiness, and accommodate the eyes to varied and
quick changes and motions. By such means pre-
sence of imind is acquired, which makes good
sailors and good riders, and fits persons engaged in
mechanical industry to work at a height that could
not be borne by ordinary experience. Such employ-
ments or preparations for them may be conve-
niently practised by those engaged in learning, and
particularly by those who will not give their minds
to languages and other studies, and thus their
idle and coming natural propensities may be
checked with the probability of making them
useful in another direction than that of acquiring
ordinary learning.

By continued exercise of the mind the attainments
become increased beyond all calculation, hut the
physical powers become deteriorated, and there is a
want of dexterity often evinced in the bad hand-
writing, and an awkwardness in the ordinary
exercises of the body. By a less mental exertion in
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acquirements, the organs of the body are apt to
become feeble from want of due exercise, and in the
other with large limbs and a great development of
the muscular system, the mental faculties are liable
to remain slender and uncultivated. The happiness
of man seems to lie between these extremes; when
a light mechanical business may be successfully
cultivated, and allow the mind to be at the same
time equally occupied, at least in the hours of leisure.
Even under the most favourable circumstances the
labour required for pre-eminence in learning unfits a
person for the more ordinary concerns of life, and
for providing for his bodily comforts, whilst the
artificer can enjoy what he earns, if his mind is at
the same time so much instructed as to be duly

governed.






THE UNINSTRUCTED MIND. 50

hears or utters, and therefore he has no capability
of avoiding their repetition and influence.

There appear to be different stages of life in
which the brain can receive impressions for instruc-
tion. In the first the motions are unsteady, but at
length words are pronounced and written, and the
brain and mind then begin to act more in unison for
more complex displays of their power. Up to about
twelve the mind and brain are docile, and although
the body has grown, the strength has not been in
the same degree augmented: the limbs, however,
some time about this period, become stronger with
their growth, and if they are properly exercised at
convenient times, the mind may remain docile and
be easily instructed. About fourteen a greater
change takes place, but even then, by an increase of
bodily exercise and the sedulous continuation of
his studies, the mind will remain docile, and the
learning be increased, especially if ambition and the
hope of being finally rewarded animate the endea-
vours. At the periods mentioned, if there has been
no instruction and no grder kept by an entrance into
laborious occupations, the increase of the powers of
the body leads only to wilfulness, and the exercise
to no useful purpose, but rather to mischief, and at
fourteen, when the passions begin to arise, and the
organs of the body to grow into excitement, the state






CHAPTER VIII.

e

THE INSTRUCTED MIND.

IT has been the object of the preceding pages to
show how the process of instructing the mind in the
rudiments of knowledge is usually accomplished.
It is now necessary to endeavour to point out not
only the manner in which it is advanced to per-
fection, but how the waste of time and the natural
energies both of mind and body may be prevented.

Whatever may be the state in which a person is
placed, he must be employed by some means or
other, and he will learn the habits of those with
whom he associates, be they good or bad. In a
small community there is only one kind of learning
for all, and it depends principally on the dictates of
nature and a few arbitrary laws. But in large
assemblages of people in civilised countries, there
are various shades of difference usually adopted for
each of the numerous classes into which the com-
munity is divided. Examples show that the organs
of the senses do not suffice for removing this
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pleasures for obviating the feelings of weariness and
vacuity, and his increasing passions confirm him in
habits of sloth and intemperance. If in this state
he adopts a profession, he is utterly unfit for more
than the mechanical portions of it; for when he
comes to enter upon learning the principles of it,
and especially the technical phrases, he is quite
bewildered. But if, during his youth, besides his
moral duties and his other rudimental learning, he
has been thoroughly instructed in the Latin, Greek,
and French languages, and in numerical and other
studies, he has had his mind prepared for any con-
dition of life, and for any profession he may choose
to enter, and he has thus acquired habits of
industry and application, and prepared himself for
a continuous reception of other learning. If the
nearly mature man on entering a profession has
not received the necessary previous instruction,
especially in languages, it becomes a question
whether he can then learn them. The time for
such exercises has gone by, and it then becomes a
conflict between the advantages to be derived from
their acquisition and those on which his professional
duties are to be founded. If he learns the languages
then, he must neglect his professional studies, and
the probability is that when he has learnt them, he
will very soon forget them, for the progressing cares
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that the facts may be sought for and found and
imprinted on the mind by his own exertions, the
more likely is the attention to be rewarded by a
permanent continuance. Numerous lessons brought
in succession before the eyes or ears under the sup-
position that they will be afterwards remembered, is
a great mistake; for unless they are imprinted by
continued labour of the brain and mind, no true
and substantial acquirements will have been esta-
blished. If the rudiments in each department of
learning were properly acquired, although only a
short time might be allowed for carrying them out,
and perfecting them, they would be ready for
occupation whenever leisure happened to be
afforded; and if they were never to be practically
pursued, the acquaintance with their principles
would allow an understanding of the precepts of
authors, whenever there occurred an opportunity
of consulting them.

As one art or science will not teach another, but
all must be learnt separately, so it becomes neces-
sary to consider which shall have the precedence.
There is one branch of instruction which is required
for every person wishing to make the best use of his
time, and that is self-government, or the discipline
of acquiring regular, methodical, and virtuous habits,
otherwise the course of study will be interrupted

}1
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the sun, leads to very mistaken notions respecting
learning. As some subjects have a divine origin,
and others are derived from the works of the
Creator; so, however numerous or useful may have
been man’s discoveries, they cannot be esteemed
as new, only by his fellow man. But they are
not for this reason to be less valued, as the know-
ledge of material things has not been vouchsafed
to man, except through the provision in his mental
faculties for exploring and determining their com-
position and qualities. Without mentioning such
knowledge as is absolutely necessary for the infor-
mation and guidance of man in his ordinary duties,
in numerous individuals instruction is as necessary
for satisfying the cravings of the mind, as food is
for those of the stomach. And if this reasonable
source of occupation were removed, its place would
be supplied by influences which stifle the powers
both of the brain and mind.

There is a greater degree of quickness in arriving
at knowledge in some persons, than in others, and it
has been supposed that through an innate genius men
have successfully filled high positions at an early
period, as if they owed their success to genius, and
not to learning ; but this is a great mistake. There
has been sometimes a vast acquisition of learning
in early youth, but it has too often happened that

F 2






CHAPTER IX.

ON VACUITY OF THE MIND.

Turre is a condition of the brain attending
vacuity of the mind, which is so unpleasing as
to produce the utmost desire for being relieved of
it. It is the lot of all who are unemployed, but is
probably felt most by those who have the command
of the greatest leisure and luxuries ; it is, however,
by no means a stranger to persons of moderate
means. It is not a mere emptiness of knowledge,
for it belongs to those who have made great
acquirements, as well as to those who have made
more moderate ones, or none at all. It is, then, a
want of present employment of the mind, like the
want of exercise for the muscles of a powerful and
athletic man who has fallen into confinement. It
is generally a wakeful state of the brain ready for
exertion of some kind; it probably consists in an
activity, if not in a slight vellication of the
minute fibres of the voluntary tract in connection
with the convolutions of the brain. It may also be
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a state of excitement from too much injudicious
exertion. It sometimes proceeds to actual thought
In reveries, or to an incoherent wandering, and is
often attended by unpleasant excited thoughts, and
in short, approaches to that condition constituting
derangement.

The condition thus described, however wearisome,
is a preparation for the active exercise both of the
mental and physical faculties. It was intended that
such powers should generally be used and not
neglected ; therefore, by checking instead of exer-
cising them, the faculties of the mind will continue
without that progressive improvement which fits a
man for increasing usefulness in every new stage of
advancing life. This condition shows a capability
of exercising the highest degrees of ingenuity, and
the attendant weariness is greatest in those who
have in this respect the greatest abilities, for many
of the cleverest persons have thereby fallen into
habits of .intoxication. If it is resolutely opposed
by an endeavour to employ the mind, there will not
only be a great present advantage, but it will lead
to the highest perfection in any branch of know-
ledge, whether in learning or the arts. It is too
often the case for a person who has distinguished
himself to consider that he has laid up a store of
gratification for life, but it is only the commence-
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ment of his progress, and the course of study by
which he has been so far conducted must be con-
tinued ; the task will become more pleasant as_he
proceeds, but he will never attain such a high
degree of satisfaction as will prevent the necessity
of some share of perseverance. Bodily exercises
may relieve these uneasy perceptions, but not
entirely. The working man is supposed to be happy
when he spends every day in exhausting his energies,
and leading him to devote the rest to listlessness and
sleep; but he also feels this condition, and too often
has recourse to intoxicating means for allaying it.
If this condition is to be remedied so that it may
prove beneficial according to the intentions of his
being, mental and corporeal exercises should be
alternated. =When the mind has been properly
engaged, bodily exertion will suffice for occupying
and exhausting the remaining superabundance of
cerebral power. Muscular exertion is a poor sub-
stitute for an entire neglect of the mental employ-
ment, but it is much more desirable that it should
be had recourse to, than to allow wandering desires
and reveries to be in possession of the brain. If the
brain has already been employed by study during
the day, and weariness has succeeded, bodily
exercise is most required, or, indeed, any pleasing
sight that will give rest and allow the mind to fall
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period, but the time arrives when the powers of the
brain become feeble, and the usual exercise exhausts
them, and at length they almost entirely cease.
The memory cannot then be further exerted, and
attempts at fresh acquisitions of learning will be
faintly received by the mind, and be almost imme-
diately forgotten. For some time the brain con-
tinues to retain the impressions that were fixed in
it in early days, but the more matured and later
ones are forgotten. So long as there is muscular
power, the features retain some expression, and
feeble motions of the limbs continue, and the hand-
writing, although tremulous, preserves some of its
usual characters, and the voice and speech some
of their accustomed sounds ; they thus form only
shadows of a former state, but are expressive of
the condition of the mind and brain. In some
instances the voluntary muscles become paralytic,
from the weakness of the powers of the brain.
When paralysis comes on suddenly in persons whose
strength has not been thus reduced, although the
faculties of the mind had not been previously
weakened, they now are more or less interrupted.
The extravasation of blood amongst the fibres of
the voluntary tract has probably incapacitated
them for their free exercise in thinking, memory,
or other mental faculties.






CHAPTER X.

- —

EXCITED CONDITIONS OF THE BRAIN AND MIND.

In the preceding pages the brain and mind have
been considered in deliberate action together and
with the organs of the body, for producing their
ordinary state of activity; there are, however,
other conditions of excitement and depression,
which require some notice. The mind itself has
the power of increasing or diminishing its usual
exercises; and when these are taken beyond a
certain point they cease to be acts either of exer-
tion or listlessness, but those of excitement and
depression, different degrees of which may be
considered as constituting the passions. But,
besides the acts of the mind itself, similar condi-
tions are produced through the state of the organs
of the body and the quality and circulation of the
blood,

The actions of the body may be controlled or
disturbed by the faculties and passions proceeding
from the mind and brain. The aggregate powers
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healthy feeling lies in the balance between them.
The exciting and depressing passions approach to
joy or sorrow, and produce exhilarating or uneasy
conditions of the system. From whatever exciting
passion joy proceeds, it especially heightens the
corporeal faculties, but is too exhilarating to be
continued long without disturbing them : gladness,
which is a more moderate quality, and hope, may
remain long, and induce only a salutary activity
both of the intellect and body. Whether joy begin
in the mind or arise from corporeal ease, it produces
an energetic condition of the brain and nervous
system, and a corresponding activity of the cir-
culatory and respiratory organs. Several qualities
of this passion are mental and cannot be compre-
hended by animals. Sorrow, anxiety, fear, and
despair may depress all the functions of the body,
according to their degree and endurance, and
enfeeble the mnervous fabriec, and with it the
respiratory and circulatory organs, by diminishing
the oxygenisation and supply of blood necessary
for promoting a healthy activity. In anger, with
courage, and a determination for action, there is
a heightening of the faculties of the brain and
nervous system, and the lungs and heart, but in
violent or continued anger the same powers become
exhausted, and then form a state of depression.
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Anxiety and fear may convey irritation from the
mind to the whole brain or particular centres, as
those of the nerves of the limbs, so as to
impair their activity and produce pain. The desire
for exercise is not very distant from the passions;
it produces an energetic influence, unless it be
carried so far as to cause exhaustion. Energy of
the mind also produces a cheering influence, which
may be extended to the organs of the body, and
bring these to act in accordance with it: the will
may then also be stronger, and the muscles more
disposed for activity. If there has been more exer-
tion than is consistent with the easy condition of
the organs, an inordinate excitement of the
nervous system and the circulatory organs may be
produced.

Accordingly, as each passion raises or depresses
the vital forces for a longer or shorter period, if
the excitement is very great more blood is given to
the brain and sentient parts and less to the
secreting organs, so 'that the secretions become
scanty and the appetite for food is diminished : but
when the influence of the excitement has abated,
the appetite returns, as a necessity is then created
for restoring the previous waste of power. When
the condition of the passions is moderate, neither
the functions of the brain nor of the viscera are
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interfered with; but when they are depressing, the
brain is deficient in energy, the respiration becomes
slow and the circulation feeble, and there is a
congestion of the veins of the viscera or skin if
the secretions are not increased.

The appetites and passions are common to animals
with man, as those appertaining to food, reproduc-
tion, affection, and hatred. They may be provoked
through the senses or the excited organs of the
body, but in man they may be reproduced through
the mind. From the manner in which the passions
have been implanted, and the limited power of the
intellect, animals are kept within prescribed
bounds, so that they cannot, like man, through
his mental ingenuity, invent various modes of
provoking unnatural appetites, or of magnifying
inquietudes ; for if they have a large appetite and
great digestive péwers, they have a way of disposing
of the nourishment, either through exertion or in
convenient modes of deposit; and if these are not
sufficient for consuming or containing it, the
appetite diminishes. When, however, they are
tempted by food artificially prepared, they form a
growth which sooner or later becomes as prejudicial
to health as to the free exercise of the body.
Passions of animals are seldom of long con-
tinuance, and in many instances only periodical :



76 EXCITED CONDITIONS OF THE BRAIN AND MIND.

they generally at other times cease soon after the
immediate object of attachment or resentment has
been removed, or the excited condition of any
organ of the body has subsided.

Animals have their passions circumscribed, as
they have not reason to guide them ; they are only
brought into subjection under the influence of man.
In the greater number of animals the most exciting
appetites observe seasons, and then they are almost
entirely incapable of being controlled. Man, how-
ever, has rule over all these conditions, and, if his
mind is properly cultivated, he will encourage or
restrain them, so as -to keep them within due
bounds. The mind depends on the brain for its
means of instruction, and power of exercising its
authority over the body ; and the body can re-act
on the brain so as either to enhance its faculties or
to weaken and subdue them. Every one has the
capability of regulating these changes, which daily
occurrences are always altering. The wealthy
cannot indulge in luxurious living and ease with
impunity, neither can the poor be kept capable
of working with a too scanty means of sustenance.
By careful attention it may soon be discovered how
a person ought to live, and how he ought sometimes
to change his plan. At times the mind is oppressed
through too great a circulation, and the uneasiness
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is removed by diminishing the wusual supply of
nourishment. More food and stimulating drink, in
some cases, are required for keeping the circulation
brisk and steady enough for sustaining the tone of
the more active portions of the brain. There can
be no fixed rules for these changes, and therefore a
determination to keep to any kind of diet, or mode
of refreshment, is untenable on principle, as far as
regards the health and activity of the mind and
body. Habits of luxury allow great exertion for a
short season, and then lead to dulness and
apoplexy ; habits of too strict temperance diminish
the tone of the brain, and therefore weaken the
mind, and lead to disorders both of it and the body.
Each kind of regimen may agree with persons of
opposite conditions of constitution; but there are
very numerous exceptions, which are ever varying
with circumstances of age, health, anxiety, and
care, and the depression incidental to situation and
the condition of the atmosphere ; and therefore the
rational plan lies between the two extremes, so that
all the things which have been provided for the use
of man will be advantageously partaken of in proper
seasons, if they are employed with moderation.
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organs, the balance of the whole ceases to be main-
tained, death takes place.

The mind and brain have their respective pecu-
liarities when separately considered, and they have
agreements for conjoint functions. There is a
perception of the brain received through sentient
organs, and responded to by reflex muscular action ;
and there is a perception of the same in connection
with the mind ; there are also perceptions of the
mind itself, independently of the sentient organs.
There is a reception and fixing of symbols, letters,
words and figures, by the brain in connection with
the mind, and there is a reception of their meaning
by the mind itself. The brain receives impulses
from the excited organs of the body, and then
influences the mind. The mind receives exciting
impulses from other minds, and from excited
changes or passibﬂs of its own, and then, in its
turn, influences the brain. There is a memory after
the amputation of a limb through the brain in
connection with the mind ; there is also the same in
remller:tiﬁg symbols and letters, and likenesses of
men and other objects; there is also a mental
memory from thinking. The faculties of the mind
are only powerful in a state of consciousness, but
those of the brain are so also in sleep ; both must
act together for many purposes, and for few they

nl'.l
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can in reality be separated, and probably never
entirely in the perfect being.

The brain is so ordered that it may be duly
apportioned to the various powers it has to promote
in subservience to the intellect, and the different
parts of the body with which it must co-operate.
The convoluted surface ministers principally to
the intellect; the sensitive tract occupies only a
small part, but the voluntary is very extensive.
These, on account of the high faculties they
promote, constitute in a considerable degree the
powers of the active being. The involuntary tract
occupies a much less part than the sensitive for
producing a gradation from sensation to perception,
and from voluntary to involuntary motion, but
sufficient for the organs it supplies, and for acting
with the sensitive and voluntary nerves for the
almost perpetual functions relating to the formation
and purification of the blood, and the various
expulsive acts for removing extraneous matters.
The sympathetic nerve has the smallest partici-
pation of its influence, and this is so minutely
subdivided as to allow a very low perception, and
an entire automatic action; the organs it supplies
are, therefore, assisted for an occasional increase of
power through its connections with nerves having
higher qualities. By the extension of the sensitive,
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voluntary, and involuntary tracts through the spinal
cord, by the size of their nerves, plexuses, and
ganglia, and by the peculiarity of the sympathetic
and the modified structure of the organs, the
necessary communications of the body with the
brain have been secured for the harmonious
functions of the whole.

In man the brain anteriorly is very prominent;
the posterior lobes are narrower, but very much
lengthened. The brain of animals, when compared
with it, appears as if a considerable portion had
been removed anteriorly and posteriorly, and more
or less in the median line,.

It has been previously stated that behind the
anterior third of the summit of the brain, and an
inch from the median line, the appropriate con-
volutions of the involuntary tract are placed ; and
behind them, in .the same jine, the convolutions of
the sensitive tract. The most anterior portion of
the sensitive tract belongs to the sensitive parts of
the spinal cord; the mext to the sensitive half of
the larger portion of the fifth and the auditory
nerve, the most posterior to the optic nerve, which
extends underneath the epithelium of the posterior
and descending horns of the lateral ventricle, and

towards the anterior part involves the roots of the
olfactory nerve.
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attainments. Without this explanation it is difficult
to understand why the involuntary and sensitive
tracts are placed between the two layers of the
voluntary tract. The more frontal portions of the
brain are adapted for special intellectual functions
relating to the processes employed with the mind in
thinking, memory, and the meanings of words and
sentiments; for although such acts involve the
attention of the whole sensory, there nevertheless
are particular portions destined for especial pur-
poses, and they may be conducted there with the
consent of the entire intelleet.

As there is one portion of the brain set apart for
receiving impulses from all the organs of the senses,
another for volition, and a third for involuntary -
motion, so there may be a fourth for storing letters
and images, and a fifth, more separated in the
frontal region, which can assist in the act of think-
ing and remembering, for allowing the mind to be
engaged in a considerable degree without the inter-
ruption of the mechanical processes carried on
in the other regions, but still so in harmony with
them as to enable it to use them for promoting its
own purposes, either in recalling letters and images,
or at the end of its deliberations in actuating the
required muscles for speaking or writing. Notwith-
standing these separate functions in different parts
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of the brain, the sensory is cognizant of the whole,
but the mind judges and determines respecting
everything relating to itself; and although it has a
certain degree of command over all the processes,
even over the involuntary and sensitive, it has not
by any means an absolute power, except in those
things which are strictly mental, and in this respect
not at all in sleep.

When a person reads some formal writing, it is
taken directly from the eyes to the sensitive tracts,
and thence to the motive centres on the outer side
of the brain, for actuating the musecles of the tongue
and lips, and this he does quickly; but if the mind
is also employed in thinking of what he is reading,
he uses likewise the frontal region, and the entire
sensory is attentive: he then speaks with delibera-
tion. If he writes, there will be the same processes
with respect to the mind, according to the difference
of merely copying, or of considering also the
meaning of what he is writing. If he is engaged
in an ordinary mechanical work, or a very nice one,
which is to be executed for the first time, there will
be the same kind of difference. If he is employed
in thinking only, this may be conducted in the
frontal region, the whole sensory being atten-
tive, the letters, words, and images required to be
referred to, being ready to be given up or used in
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the process: whilst the result, as the meaning and
sentiments, remain in the mind itself.

The whole of the convolutions forming the sensory
promote all the intellectual functions, receive im-
pulses from the external senses, and excite and
control the actions of the muscles. The sensory is
not sufficient for combining the immense extent of
white fibres connected with the voluntary tract; a
very considerable number is extended through the
great commissure for producing a consentaneous
action between the two hemispheres, but by far the
larger portion, belonging to a single hemisphere,
tends towards the circumference of the oval recep-
tacles near the striated body, and is there admirably
disposed for concentfration in a moderate space,
for allowing, in the most convenient way, some to
perform separate functions for actuating more inde-
pendent vuluntaf}r muscles, and others to communi-
cate for combining parts which must act together for
consentaneous operations. This mode of concentra-
tion and arrangement is more especially required
for carrying out the results of the faculties of the
mind in connection with those principally destined
for actuating voluntary muscles. The sensory can
direct the will from distinct spots in the exterior
region, but particular means of combination are also
required for more mental parts acting with the
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impaired, or the special memory of words, the
median region where these are implanted being very
much implicated in the injury. If, therefore, the
tongue and lips,and vocal organs remain perfect, there
may be either a total suppression of words, or a con-
fusion and misapplication of them. If there be the
use of the right hand, and the voluntary powers are
sufficient for moving it for writing, there is a failure
in the remembrance of words. It must therefore be
evident that besides the voluntary powers of the
tongue, and lips, and hand, there must be another
superadded from the region where the letters and
words are imprinted, and whether the injury takes
place in this, or in the regions where he voluntary
and other faculties are produced, or in the tracts
leading from them, the necessary links are broken
for perfecting their usual functions. In confirmation
of these observations numerous facts are to be found
in esteemed authors.

The light itself is admitted through the optic
nerve to the brain, otherwise the letters would not
be perceived. It is the light at the margins of the
dark letters, and it has appeared that it is similar in
the hexagonal facets of some insects, the centre
being dark,and the light streaming in through narrow
partitions at the hexagonal lines. When there is a
black ground the light in the centres of the letters
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may be admitted, whether they be red or white, or
any other colour having sufficient brightness.
Letters reach the sensory through the eye in this
manner, or through pulses of the air, modified by
the ear, and are perceived by the sensory, and for
the convenience of retaining them, are fixed by the
voluntary tract in the median region near the sensi-
tive tract. It may seem to be superfluous for words
to be fixed in the brain, but if they were not, there
would be neither distinet language nor a continued
similarity of handwriting, but a confusion of both.
When they have been imprinted on the brain
they cannot be expunged, but are always ready
for use according to necessity, and can be taken
by the mind and conveyed through the muscles for
speech or writing, whenever the thoughts are to be
communicated to others.

When man is compared with all animals, he has
by far the largest brain in proportion to the spinal
cord and is thus made capable of the greatest satis-
faction and enjoyment, probably, in some respects,
through the exquisitely-formed organs of the body,
but infinitely more through the faculties of his mind.
He not only has continual opportunities of receiving
fresh mental gratifications, but of expatiating on
those he has already accumulated. When his men-
tal powers have not been exercised, he approaches
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in some degree to the condition of animals. A
monomaniac has one dominant idea; it may be
that of revenge, like the spider ; that of savage and
voracious rapacity, like the wasp; of carefulness,
like the bee; or of avarice, like the ant; and for
one or other of these propensities men of sound
mind often sacrifice all the other powers of their
capacious intellect. When the powers of the brain
and mind have been suffered to become contracted,
it is difficult to erase the single idea which has so
long had possession of them. Man thus descends
to the condition of animals, but they never can
ascend towards man with a cultivated mind. A
good education, and the employment of the mind
in some useful pursuits as life proceeds, are cal-
culated for checking this lamentable neglect.
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and other objects. The sensitive tract has a much
smaller connection with the sensory than the volun-
tary; it conveys all the impulses necessary for the
information of the intellect, but when it has taken
them to the sensory it is very slightly concerned
in their further disposal. When sensitive impulses
have been fixed in the mind this may be able
to recall some gualities of sensitive images, but only
such as have been well defined.

The sensitive nerves, as those of smelling and
tasting, receive qualities which are entirely evanes-
cent, and any remembrance of them can only be
produced by a repetition of the application of
similar scents or savours. Those of seeing, hearing,
and feeling, are capable of renewal through the
mind, because light and air can be limited by out-
lines for representing objects; there is not any
remembrance of abstract light, air, or pressure, but
of the marks or forms only which have limited
them for acceptance. If the intellect could have
been instructed merely through the organs of the
senses, little labour would have been required ;
but as such cannot be the case, shows, pageants,
and other pastimes become like dreams, unless they
furnish ideas that can be fixed on the mind.

If the organs of the senses noticed all impulses
they would become weary by the necessary attention,






SOME SENSITIVE AND VOLUNTARY PROPERTIES, a3

is not the principle on which the intellect governs
it, as it would be at variance with the voluntary
and other elective properties especially required for
deliberate proceedings.

The voluntary faculty is employed in all arts for
instructing the mind, as well as for actuating the
voluntary muscles, and as the powers of the mind
are very great, and much activity is required, a large
proportion of the brain in man is occupied by the
voluntary tract. An effort of the will is accompanied
by a consonant act of the sensitive tract. The organs
could not be adjusted if the will alone were engaged,
for as soon as the eye is to be used the light is
admitted, and the muscles bring it to a proper focus;
the muscles are prepared along with the retina. If
it be wished to walk the optic nerve is roused, as
well as the sentient nerves of the skin, and the
ocular muscles combine in the action with the
other muscles. Unless there be sufficient light the will
cannot direct the eye correctly to an object, nor yet
the limbs, and then the continuations between the
sensitive and motive nerves become very necessary,
as the way must be felt at every attempt at progres-
sion. If the hand is to be moved in writing the skin
and retina are in immediate activity, as well as the
muscles of the arm and eye. Cuvier* says,— If

* Anatomie Comp,, tome ii,, p, 442.
i
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acquired for more limited motions, when it knows
they can be performed safely, and without obstruc-
tion, but even then, it must be accompanied by the
assistance of one or more of the senses. If food is
put into the mouth it can be masticated with only
feeling, but when a limb is to be moved there must
be also the assistance of sight for showing that the
organ has a clear and safe course for completing its
operation, but in a blind person it suffices if the
hand through a stick feels that there is a firm
footing.

The shapes of the organs of sense tend very much
towards determining the force of the surrounding
muscular actions, but there may be some miscon-
ception on this head. The impulses from an organ
of sense must first pass to the brain, and be im-
pressed there by the voluntary tract; the muscles
may then be excited, or not, by the will for com-
mencing a succeeding operation, when the same or
another organ of sense must determine the direction
of the action, or its strength, at the precise part in
which its force is required to fall.

If the image of an object has entered the eye, and
become impressed on the mind by the voluntary
tract, the eye has completed a first stage of sensa-
tion; the second stage must be begun by the will
for writing it, when the eye directs the hand in

§
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then the second stage is finished. When a person
desires to remember the likeness of any one, after
the image has entered his eye satisfactorily, there is
a complete act of the organ of sight, and when he
has fixed the form and features in his brain and
mind the first stage is finished, and he may remem-
ber and continue this perfect in his mind, or forget it.
If he then, or afterwards, wishes to delineate it, he
begins quife a new act, and then the eye is only an
assistant, or guide to the hand or pencil for making
thelines proper with respect to their placein the paper
or canvas, and thus the second stage is finished.

If' very complex actions of the senses and limbs,
and other organs, are employed, the mental ones
are more or less suspended, except as far as they
are engaged in the direction of the present opera-
tions. The sensory can only allow a certain amount
of impulses to be received or conveyed from it at
the same moment. Several of the organs of sense
and motion may be concerned in action together
but their proceedings must be sufficiently gentle
and agreeable for all of them to be accepted and
promoted by it. When the thoughts of a person
are engaged in hearing a discourse, the ear will be
chiefly concerned ; bhut the eye or other senses may
be also interested harmoniously, if illustrative
representations in unison with the words are
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brought under notice. When a person sees, hears,
sings, and plays with the hands, or dances with the
feet, there is a great combination of the senses—the
voluntary and involuntary powers ; but the actions
of the whole, if moderate, are well sustained.
Nevertheless, no individual action is then so dis-
tinctly performed as it would have been separately
with the entire power of the intellect. If the
impulses received from one organ of sense, or the
actions of one set of muscles, be much greater than
the rest, the stronger will command nearly the
whole attention of the intellect; the weaker will
probably act in sympathy with the others involun-
tarily. In complex actions, therefore, there must
be a few quick, violent motions of several
limbs together, as in dancing, running, and me-
chanical pursuits, and very little employment of
the intellect. If a person dances and plays on an
instrument, or if he dances and sings, the sounds
will be strong in correspondence with the motions.
of the limbs. But for any of these accomplish-
ments to be perfect, they must be performed
separately ; when any other nice mechanical opera-
tion is to be employed, no other can be at the same
time conducted. It may be presumed that these
acts are performed entirely through the brain, and
although this organ is in a great degree concerned
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in giving power to the parts employed, and in com-
pleting their combinations, there is a great com-
plexity of organs necessary for their perfect
accomplishment ; and they are actuated by the sen-
sitive, voluntary, and involuntary nerves, according
to the explanations given in speech and writing.
There is not a greater perfection of human art
than in the harmony produced by many hundreds
of voices and instruments in singing the same song
and playing the same tune. When it is considered
that the notes, if not already in the memory, pass
from the eyes and through the mind and brain,
and the will in all actuates in the required degree the
respiratory organs, the mouth and lips, or the hands,
or both ; the nicety, and perfection, and similarity of
action through the mind and brain at the same
instant, is extremely interesting. It shows that the
powers of the mind and brain are not very different
in the numerous performers ; otherwise they could
not be united with so much precision in producing
the same activity of the eyes, and ears, and organs
of feeling ; the same activity of corresponding fibres
of the voluntary tract for actuating the muscles of
the lips and tongue, or those of the hand, and some-
times also those of the feet; or in controlling the
involuntary acts of the respiratory museles, and in
producing a necessary activity of the other muscles,






CHAPTER XIII.

e

THE INSTINCT OF ANIMALS.

TaE instinet of animals is sure to arrive at per-
fection with the full growth and uses of all the
organs of the body ; it qualifies and sets bounds to
the passions, it is often mature very early, and
capable of more ingenious devices or mechanical
contrivances than the uninstructed child ever attains
to. It is modified by some differences of the propor-
tion, form, and quality of the brain, and also by the
various processes of the body, and by the quality of
the blood, food, and education. Changes in all these
respects contribute to the special intellect of each -
animal. The quality of the blood and the organs
necessary for furnishing the materials from which it
is formed lead to fierceness, and in other animals a
different quality and mode of obtaining its replenish-
ment lead to quietness. The peculiarities of the
brain, the employment of the external senses, the
will and desire for motion, the condition of the
muscles, the fitness for living on land or in water,
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the mammalia have peculiarities, but they do not
seem to have the same foresight with respect to
reproduction as birds, except about the time of
producing. This change also forms one of the most
remarkable peculiarities of insects.

Animals through their intellect are guided to the
provision of food, shelter, and defence, and the under-
standing of surrounding objects, and when under
man’s influence and discipline become acquainted
with other observances. Such information as they
receive by the senses and understanding, or are made
to feel the import of by coercion, or acts of kindness,
they fix in the sensory and remember, and thus
especially can be made to understand and obey
words for turning or quickening their paces. Birds
can pour forth songs, or even speak the language
of man; they may also be able to attach the mean-
ing to some eﬁpressiﬂns acquired from observing
the objects they represent, and these are the most
remarkable imitations of human powers the animal
kingdom presents to notice. They cannot, however,
understand what in man 1s the mental meaning of
words,and cannot thus substitute one for another, but
utter them in the order they have been learnt. The
condition of the child without further instructionthan
that it derives from companions and familiar objects,
is somewhat like that of the acquirements of animals
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Insects have two or three ideas predetermined
and fixed through the repetition of processes which
gave rise to them, as the bee in getting honey and
storing it; the spider in making its web and watch-
ing for its prey; the ant in laying up its future pro--
vision of food ; and the wasp in its ferocious gluttony
and making provision for its offspring. They have a
very small brain, but enough for their degree of
intellect, and for animating the muscles. The bee
by its smelling is led to honey ; other insects are led
to particular animal or vegetable substances, where
they lay their eggs, and these, when hatched, acquire
a smell and taste for their particular food, and thus,
in their turn, seek out for similar provisions for
their offspring. Many things presumed to depend
on instinct have precise mechanical causes, and
are to be found in the organs of the body either in
their general mode of actin g, or when they are
brought into activity for especial purposes.

Even should the causes of the several instinctive
faculties of animals be found out and traced to the
activity of some of the organs which compose their
bodies, there still remains an amount of intellectual
power, the result of the instinct and the organs com-
bined, and showing a degree of sagacity, which must
remain one of the secrets of creation. Every animal
is an assemblage of curious contrivances, but their
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shapes of the nervous system, but this is not inferior,
but only modified in form to suit the general
structure of the body, and is ready for higher or lower
functions accordingly as the organs are capable of
making peculiar impressions on it. In vegetables
there is also a great variety, but not in the same
way, for some appear almost more intelligent than
animals, as the influence of light over them may be
oreater than the very limited nervous systemis over
animals. When the use of the legs or also of the
arms has been lost, the trunk of the body and limbs
seem almost as if they did not belong to the head.
for the intellect may be quite perfect, but the state
is as much changed from the former condition
as one animal with a differently-shaped body
varies from another, when the brain and intellect
are nearly the same. Therefore, however distant
the forms of animal bodies may be from each
other, there may exist some high qualities of the
brain, and an acute intellect, with the rest of the
nervous system and the several organs as low
as in creatures still inferior, and this may be
observed in cetaceous animals, and especially in
the porpoise.

It has been stated that much of the instinctive
ingenuity of animals is derived or reflected from
their organs, and especially those of the special
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nearer to those animals most obedient to man,l and
they can be pursued, hunted down, and destroyed, or
avoided much more easily than if they had been
always lying in wait, and were never roused until
their victims came within their grasp.

There is a small species of those fierce animals
in the common cat, and it cannot be coneceived
that the same occupation could be effected with
more intelligence in conformity with domestic
economy. Although it is kept in society by care
and kindness, it is nevertheless fitted for a wild
life, to the consternation of gamekeepers. By its
size it remains under the control of man, but the
larger species of tigers and lions have so much
strength that man’s force is seldom enough for
overcoming it, and their savage demeanour leaves
no room for parleying and caressing, unless they
are confined in cﬁges,--and, therefore, as there must
be always force opposed to force, man never meets
them except as a destructive foe. If giants existed as
much superior in size to them as man is to the cat,
they no doubt might be tamed in the same way.

Such animals as give the greatest help to man
have the largest brain, as in mammalia; and as
the brain diminishes in size, they are more fitted
for his food, and some that are of no use for their
strength or for food, supply him with skins and hair.

1
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for certain impulses, but they are dull when com-
pared with those of birds. In fishes the organs are
delicate, but probably do not notice more than a
few common impulses. In all the classes the organs
are principally constituted for leading to the supply
of the wants, for directing the limbs in locomotion,
and avoiding danger.

If the higher animals with a large brain are
capable of receiving not only more numerous,
but more exquisite impulses than the lower
by their smaller brain, the higher requires a
larger voluntary tract for fixing such as are to be
remembered. In mammalia, the voluntary tracts
are in a considerable degree for actuating the
muscles, for moving large and heavy bones, but
some portions are also required for the sensory, for
fixing such things as are necessary for guidance
either in their travels, or work, or in procuring
food. As the faculties of each animal become lower,
the brain is less, and not so much of the voluntary
tract is required for fixing the impulses received
from the senses for remembrance. Those having
the largest brain make more observations, and
require more extensive voluntary powers for
fixing them. Cetaceous animals have a large
brain on account of their mnecessity for rising
perpetually out of the water to breathe: and for
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capable of noticing many impulses, and their small
brain does not allow room for impressing them on
the sensory.

It may be concluded that the size of the brain is
not so much for giving acuteness of intellect in one
or two points, as for allowing more enlarged
observations and a more copious reception of
impulses from the organs of sense, and a capa-
bility of imprinting more of them in the sensory,
according to the station the animals occupy; in
the greatest degree to such mammalia as travel
the furthest, for then they require more extended
information, and in the least degree to those con-
fined by their habits to small localities, to holes

and dens.

THE END.
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