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PREFACE.

. ———— —

THE present treatise contains a Systematic Exposition of
Minp, a History of the leading QUEsrioNs in Mental
Philosophy, and a copious Dissertation on ETHICS.

The Expositiopgof qlg[slj’l)’,‘qccupying nearly half the
work, is, for the most part, an abridgement of my two
volumes on the subject. I have singled out, and put in
conspicuous type, the leading positions ; and have given a
sufficient number of examples to make them understood.
Tt is not to be expected that the full effect of the larger
exposition can be produced in the shorter ; still, there may
he an occasional advantage in the more succinet presenta-
tion of complicated doctrines.

As regards the Controverted QUESTIONS, I have entered
tully into the history of opinion, so as to exhibit the
different views, both formerly, and-at present, entertained
on each. Nominalism and Realism, the Origin of Know-
ledge in the mind, External Perception, Beauty, and Free-
will, are the chief subjects thus treated.

The Dissertation on Ermics is divided into two parts.

Part First—The Theory of Ethics—gives an account of
the questions or points brought into discussion; and
handles at length the two of greatest prominence, the
Ethical Standard, and the Moral Faculty.

Part Second—The Ethical Systems—is a full detail of
all the systems, ancient and modern, by conjoined Abstract
and Summary. With few exceptions, an abstract is
made of each author’s exposition of his own theory, the
fulness being measured by relative importance ; while, for
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better comparing and remembering the several theories,
they are summarized at the end, on a uniform plan.

It is not solely with the view of furnishing a complete
manual of Mental and Moral Philosophy, that 1 have
included in the same volume, a System of Psychology, and
an exhaustive Dissertation on FEthics. The connexion of
the two subjects is of the most intimate kind; all the
leading Ethical controversies involve a reference to the
mind, and can be settled only by a miore thorough under-
atanding of mental processes.

ABERDEEN, April, 1868.

PREFACE TO THE THIRD EDITION.

—_————

THE only material change in this Edition consists in divid-
ing the work into two Parts: one containing Psychology
and the History of Philosophy ; the other the Theory of
Ethics and the Ethical Systems.

I am now at liberty to acknowledge that, in the
historical portions, I received the following very important
contributions from the late Mr. Grote :—namely, Platc’s
and Aristotle’s opinions on General Ideas (Appendix 1-23),
and on the Origin of Knowledge (33-48) ; and the Ethical
doctrines of Epicurus and of the Stoics. Mr. Grote also
revised the abstract of the Ethics of Aristotle, and made
it everywhere accord with his own interpretation of
Aristotle’s meaning.

ABERDEEN, April, 1872,
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INTRODUGTION.

CIAPTER L
DEFINITION AND DIVISIONS OF MIND.

1. Homan Knowledge, Experience, or Consciousuess,
falls under two great departments ; popularly, they are
called Matter and Mind; philosophers, farther, employ the
terms External World and Internal World, Not-Self or
Non-Ego and Self or Ezo ; but the names Object and Sub-
ject are to be preferred.

The experience or consciousness of a tree, a river, a con-
stellation, illustrates what is meant by Object. The expe-
rience of a pleasure, a pain, a volition, a thought, comes under
the head of Subject.

There is nothing that we can know, or conceive of, but is
included under one or other of these two great departments.
They comprehend the entire universe as ascertainable by us.

2. The department of the Object, or Object-World, is
exactly circumscribed by one property, Extension. The
world of Subject—experience is devoid of this property.

A tree or a river is said to possess extended magnitude.
A pleasure has no length, breadth, or thickness; it is in no
respect au extended thing. A thought or idea may refer to ex-
tended magnitudes, but it cannot be said to have extension in
itself. Neither can we say that an act of the will, a desire, a
belief, occupy dimensions in space. Hence all that comes within
the sphere of the Subject is spoken of as the Unextended.

3. Thuf, if Mind, as commonly happens, is put for the



2 DEFINITION AND DIVISIONS OF MIND.

sum total of Subject-expericnces, we may define it nega-
tively by a single fact—the absence of lixtension. But, as
Object-experience is also in a sense mental, the only ac-
count of Mind strictly admissible in scientific Psychology
consists in specifying three properties or functions-—Feel-
ing, Will or Volition, and Thought or Intellect—through
which all our experience, as well Objective as Subjective,
is built up. This positive enumeration is what must stand
for a definition.

Feenixe includes all our pleasures and pains, and certain
modes of excitement, or of consciousness simply, that are
neutral or indifferent as regards pleasure and pain.  The
pleasurcs of warmth, food, music; the pains of fatigue,
poverty, remorse ; the excitement of hwrry aud surprise, the
supporting of a light weight, the touch of a table, the sound of
a dog barking in the distance—are Feelings. The two lead-
ing divisions of the {celings are commonly given as Sensations
and Emotions.

WiLL or VoriTiox comprises all the actions of human beings
in so far as impelled or guided by Feelings. Iating, walking,
building, sowing, speaking—arc actions performed with some
end in view ; and ends are comprised in the gaining of plea-
sure or the avoiding of pain. Actions not prompted by feel-
ings are not voluntary. Such arc the powers of nature—wind,
gravity, eleetricity, &c.; so also the organic functions of breath-
ing, circulation, and the movements of the intestines.

Tuoucur, InrerLect, Intelligence or Cognition includes the
powers known as Perception, Mcmory, Conception, Abstrac-
tion, Reason, Judgment, and Imagination. It is analyzed, as
will be seen, into three functions, called Discrimination or
Consciousness of Difference, Similarity or Consciousness of
Agreement, and Retentiveness or Memory.

The mind can seldom operate exclusively in any one of
these three modes. A Fecling is apt to be accompanied more
or less by Will and by Thought. When we are pleased,
our will is moved for continuauce or increcase of the pleasure
(Will); we at the same time discriminate and identify the
pleasure, and have it impressed on the memory (Thought).
(Hamilton’s Lectures on Metaphysics, vol. i. p. 188.)

Thus the Definition is also a Division of the Mind; that
is, a classification of its leading or fundamental attributes.

We may advert to some of the previous modes of defining and



CLASSIFICATIONS OF MIND. 3

dividing the Mind. Reid says, ‘ By the mind of a man, we under-
stand that in him which thinks, remembers, reasons, wills:’ a
definition by means of a division at once defective and redundant;
the defect lies in the absence of Feeling; the redundancy in the
ad}(liit%? of ‘remember’ and ‘reason’ to the comprehensive word
‘ think.

Reid’s formal classification in expounding the mind is into
Intellectual Powers and Active Powers,  The submerged depart-
ment of Feeling will be found partly mixed up with the Intellectual
Powers, wherein are included the Senses and the Emotions of
Taste, and partly treated of among the Active Powers, which com-
prisethe exposition of the benevolent and the malevolent affections.

Dr. Thomas Brown, displeased with the mode of applying the
term ¢ Active’ in the above division, went into the other extreme,
and brought forward a classification where Feeling scems entirely
to overlie the region of Volition. He divides mental states into
external affections and internal affections. By external affections he
means the feclings wo have by the Senses, in other words Sensa-
tion., The internal affections he subdivides into intellectual states
of mind and emotions. His division, therefore, is tantamount to
Sensation, Emotion, and Intellect. All the phenowmena commonly
recognized as of an active or volitional character he classes as a
part of Emotion.

Sir William Hamilton, in remarking on the arrangement
followed in the writings of Professor Dugald Stewart, states his
own view as follows:—‘ If we take the Mental to the exclusion of
Material phoenomena, that is, the phoenomena manifested through
the medium of Self-consciousness or Reflection, they naturally
divide themselves into three categories or primary genera ;—the
phoenomena of Knowledge or Cognition,—the phoenomena of Feeling
or of Pleasure and Pain,—and the phenomena of Conation or of
Will and Desire.’ Intelligence, Feeling, and Will are thus distinc-

tively set forth,

4. Tt is not practicable to discuss the powers of the
mind in the exact order of the three leading attributes.

Fecling and Volition each involve certain primary ele-
ments, and also certain secondary or complex elements due to
the operation of the Intellect upon the primary. For example,
Sensation is & primary department of feeling, and always
precedes the Intellect; while the Emotions, which are se-
condary and derived, follow the exposition of the Intellectual
powers. The Will is to a great extent the product of the Reten-
tive function of Intelligence ; it is also dependent throughout
on the Feelings; hence it is placed last in the course of the
exposition ; only, at an early stage, some notice is taken of its
primary constituents.
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The arrangement s as follows :—

First, Feeling and Volition in the germ, togcther with the
full detail of Sensation, which contains a department of Feel-
ing, and exemplifies one of the Intellectual functions—Dis-
crimination. The convenient title is MoveMENT, SENSE and
InsTiNeT.

Secondly, The INTELLECT.

Thirdly, The Esmorions, completing the department of
Feeling.

Fourthly, The WiLr.

5. Although Subject and Object (Mind and Matter) are
the most widely opposed facts of our experience, yet there
is, in nature, a concomitance or connexion between Mind
and a definite Material organism for every individual.

The nature and extent of this connexion will appear as
we proceed; and, afterwards, the phrascology of the proposi-
tion will be rendercd more exact. Each mind is known, by
direct or immediate knowledge, only to itself. Other minds
are known to us solely through the material organism.

The physical organs related to the mental processes are :—
I. The Brain and Nerves; II. The Organs of Movement, or
the Muscles; IIL. The Organs of Sense; IV. Tho Viscera,
inclading the Alimentary Canal, the Lungs, the Heart, &c.
The greatest intimacy of relationship is with the Brain and
Nerves.

It has always been a matter of difficulty to express the nature
of this concomitance, and hence a certain mystery has attached to
the union of mind and body. The difficulty is owing to the fact
that we are apt to insist on some kind of 7uccl or space relationship
between the Extended and the Unextended. When we think of
connexion, it is almost always of connexion in space; as in sup-
posing one thing placed in the interior of another. This last
figure is often applied to the present case, Mind is said to be in-
ternal to, or within, the body. Descartes localized mind in the
pineal gland ; the schoolmen debated whether the mind is all in
the whole body, or all in every part. Such expressions are un-
suitable to the case. The connexion is one of deperdence, but not
properly of local union.



CHAPTER 1L
THE NERVOUS SYSTEM AND ITS FUNCTIONS.
(Summary of Llesults.)

1. Tuk Brain is the principal, although not the sole,
organ of mind ; and its leading functions are mental.

The proofs of this position are these:—

(1) The physical pain of excessive mental excitement is
localized in the head. In extreme muscular fatigue, pain is
felt in the muscles; irritation of the lungs is referred to the
chest, indigestion to the stomach; and when mental exercise
brings on acute irritation, the local seat is the head.

(2) Injury or disease of the brain affects the mental
powers. A blow on the head destroys consciousness ; physical
alterations of the nervous substance (as scen after death) are
connceted with loss of specch, loss of memory, insanity, or
some other mental deprivation or derangement.

(3) The products of nervous waste are more abundant
after mental excitement. These products, eliminated mainly
by the kidneys, are the alkaline phosphates, combined in the
triple phosphate of ammonia and magnesia. 1’hosphorus is
a characteristic ingredient of the nervous substance.

(4) There is a general connexion between size of brain
and mental energy. In the animal series, intelligence increases
with the devclopment of the brain. The human brain greatly
exceeds the animal brain; and the most advanced races of
men have the largest brains. Men distinguished for mental
force have, as a general rule, brains of an unusunal size. The
average weight of the brain is 48 oz.; the brain of C vier
weighed 64 oz. Idiots commonly bhave small brains.

(5) By specific experiments on the brain and nerves, it is
shown that they are indispensable to the mental functions,

2. The Nervous System, as a whole, is composed of
a central mass, or lump, and a system of branching or
ramifying threads, designated the nerves.
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The central mass, or lump, is called the cerebro-spinal
axis, or centre, because contained in the head and backbone,
being a large roundish lumyp (in the head), united to a slender
column or rod (in the spine).

The nerves arc the silvery thrcads proceeding from the
central lump, and ramifying {o all parts of the body. As
there is a civcle of action hetween the brain and the bodily
organs, onc-half of the nerves carry influence outwards, the
other half inwards,

3. The nervous substance is composed of two elements,
described as the white matter and the grey matter,

The white matter is made up of minute filres. The
grey matter contains fibres, together with small bodies,
termed cells, or corpuscles.

By slicing through a brain, we may obscrve the two kinds
of substance. The interior mass is a pale, waxy white; the
circumference shows an irregular cake of ashy grey colour.

Microscopically viewed, the two elements of the nerve sub-
stance are (1) /Abres, and (2) little bodics called cells orv
corpuscles.  The white matter is made up of fibres; the grey
matter containg cells intermningled with fibres.

One remarkable peculiarity of the nerve fibres is their ex-
cceding minuteness.  Their thickness ranges from the
T—r”'(—,‘—t}l, the ’.;—61(—)3“]’ ﬁ,%j?)?)th) -3-6_]11(~)6tl|, to the T“z‘:lﬁr)'—o—ih of
an inch. In a rod of nervous matter, an inch thick, there
might be, from ten to one hundred millions of fibres.  Such
minuteness and corresponding multiplication of fibres must
be viewed with reference to the variety and complicacy of the
mental functions.

A second fact is their position. Thig is always a completed
connexion between the extremities of the body and the cells
of the grey matter, or elsc betwcen one cell and another of the
central lump ; there are no loose ends. The fibres are thus a
connecting or conducting material.

The cells or corpuscles are rounded, pear shaped, or irregular
little bodies, and give origin each to two or more fibres. They
are on a corresponding scale of minuteness. They range as high
as the xi5th of an inch, and as low as the y5}545th. A little
cube of grey matter, a quarter of an inch in the side, might
contain one hundred thousand cells.

These corpuscles are richly supplied with blood (so are the
nerve fibres), and are supposed to be Centres of nervous
energy or influence, or, at all events, parts where the nervous
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energy is re-inforced. Hence the masses of grey matter are
spoken of as constituting the Nerve Centres.

A second function attaching to tho corpuscles supplies a key
to the plan of the brain. They are Grand Junctions or Crossings,
where the fibres extend and multiply their connexions. The
fibres coming from all parts of tho body, enter sooner or later
into the corpuscles of the grey substance, and, through these,
establish forward and lateral communications with other
fibres, which communications are required for grouping and
co-ordinating sensations and movements in the excreise of our
mental functions. -

4. The Central nervous mass, or Cercbro-Spinal Axis,
is composed of parts, which may be separately viewed, and
to which belong separate functions.

I. The Seivar Corp is the rod or column of nervous sub-
stance enclosed in the back-bone. It is chiefly made up of
white matter, but contains a core of grey substance.

The Spinal Cord is supposed to terminate at the edge of
the hole in the skull where the column enters to join the brain.
At this point, it is expanded both in width and in depth, and
reccives additions of grey matter. The expanded portion,
about 11 inch in length, is called the medulla oblongata, and
is a body of great importance, being the centre of important
nerves.

The functions of the Spinal Cord are known to be these—

First, It is the main Trunk of all the nerves distributed to
the body generally (the head excepted). Its destruction or
severance at any part puts an end to all communication with
the members supplied with nerves below the point of sever-
ance ; whence follow paralysis and loss of feeling.

Secondly, It has the functions of a Centre ; in other words,
it completes a circle of nervous action, se that certain move-
ments, in answer to stimulants, can be kept up by means of it
alone. This property is allied with the inside core of grey
matter. A decapitated frog will draw up and throw out its
limbs when the skin is pinched or irritated.

Taking together the Spinal Cord and the Medulla Oblongata,
we find that by their means a certain class of living actions
are maintained, called automatic, and also reflex actions. These
arc involantary actions; they are maintained without any
feeling, intention, or volition, on our part. They are enu-
merated as follows :—

(1) Movements connected with the process of Digestion.
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The first operation upon the food in the mouth—the chewing
or masticating—is voluntary, and requires the co-operation of
the brain. When the morsel passes from the tongue into the
bag of the throat, it is forced down the gullet by a series of
contractions and movements which are involuntary; we have
no feeling of them, and no control over them. The contact of
the food with the surface of the alimentary tube impresses
cortain nerves distributed there; influence is conveyed to a
nervous centre (in some part below the brain, probably the
medulla oblongata, together with the sympathetic ganglia),
and the response is manifested in the contracting of the mus-
cular fibres of the alimentary tube.

(2) The movements connected with Respiration. The
breathing action is sustained by a power withdrawn from our
will, although voluntary muscles are made use of. 1In taking
in breath, the lungs are expanded by the muscles of the chest;
in expiration, the chest is compressed, and the air forced
out, by the abdominal muscles. The medulla oblongata is tho
centre for sustaining this process.

The acts of coughing and sneezing are reflex acts, operated
through the lungs. The irritation of the very sensitive sur-
faces of the throat and bronchial tubes, and of the lining
membrane of the nose, originates, through the medulla ob-
longata, a powerful discharge of nervous force to the expira-
tory muscles, and the air ix forced out with explosive violence.
Sucling in infants is a purely reflex act.

(3) Certain reflex movements are connected with the
Lyes. The act of winking is stimulated by the contact of the
eye with the innecr surface of the upper eyelid, and serves to
distribute the tears, or eye-wash, and clean the ball. There is
also a reflex action of the light in opening and closing the
pupil of the eye.

(4) There is a tendency, of a purely reflex nature, to
move the muscles of any part, by a stimulus specially applied
to that part. In the decapitated frog, the pinching of a foot
leads to the retractation of that foot. An object placed in the
open hand of any one asleep, stimulates the closure of the hand.
Touching the cheek of a child makes it laugh. In tasting any-
thing, the sensation, while awakening a general expression of
feeling, more especially excites the muscles of the mouth., The
same applies to smell ; a bad odour produces a contortion of
the nose. In these effects of the more special senses, the in-
fluence may not be limited to the spinal cord, but it illustrates
the kind of reflex action referred to, an action which the cord
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is capable of sustaining. This whole class has sometimes been
called sensori-motor actions.

(5) The effect denominated the tension, tone, or tonicity
of the muscles. It is a fact, that in the profoundest slumber
there is still a certain degree of contraction in the muscles;
only after death are they wholly rclaxed. Now, experi-
ments seem to show that this remaining contraction is
maintained through the agency of the spinal cord; it disap-
pears with the destruction of the cord.

II. The Braix, or Encephalon, is the rounded or oval lump
of nervous matter filling the cavity of the skull. It isa com-
plex mass, but there are certain recognized divisions, with
probable difference of function.

Commencing from below, and continuous with the Spinal
cord, is the Medulla Ollongata, which has been already noticed.

Next is the Pons Varolii, or ring-like protuberance, so
called becausc it embraces like a ring the main stem of the
brain, continued upwards from the medulla oblongata. Tt
contains white, or fibrous matter, running partly up and down,
and partly in a transverse dircction, with diffused grey mat-
ter. As regards the white portion, it serves as a track of
communication irom below upwards, and from one half of the
cerebellum (which adjoins it) to the other half. As regards
the grey matter, it must perform some of the functions of a
centre, in reflecting and multiplying nervous communications.
No more special explanation can be given of its functions.

The Cerebral IHemispheres, sometimes called the brain pro-
per, constitute the highest and by far the largest part of the
human brain. This mass is egg-shaped, but with a flattened
base ; the big end of the egg being behind. There is a com-
plete division into two halves, right and left, by a decp fissure
all round, leaving only a connecting band of white matter.
The surface is not plain, but moulded into nunerous smooth
and tortuous eminences, called convolutions, which are scpa-
rated by furrows of considerable, thongh variable depth. The
convoluted surface consists of a cake of grey matter, some-
what less than half an inch thick, and very much extended by
the convoluted arrangement. Inside of this cake, the hemi-
spheres are made up of white matter, with the exception of
certain small enclosed masses, which contain considerable por-
tions of grey matter.

These last-naraed bodies, called the lesser grey centres of the
brain, are regarded as the medium of connexion between the
hemispheres above, and the great stem below. Probably in
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them occurs that multiplication of fibres, necessary to the
cnormous expansion of the white matter of the hemispheres.
Two of these bodics arc usnally named together, the corpora
striata and (thalumi optici, as being closcly conjoined in the
heart of tho white substance of the hemispheres; through
them most of the ascending fibres of the main stem spread out
into the hemispheres.  They contain a large amouut of grey
matter. A third mass, the corpora quadrigemina, or quadruple
bodies, is more detached, and lies behind, between the cere-
brum and tho cercbellum. This centre is closcly connected
with the optic nerve, and has important functions relating to
vision. In the lower vertebrata (as fishes), it assumes very
large proportions as compared with the rest of the brain.
Resting on the middle cleft of the four eminenees, is a small
conical body, called the pineal gland, curious as being sup-
posed, by Descartes, to be the seat of the soul.

The functions of the Hemispheres of the Brain, including
the enclosed Ganglia, comprchend all, or nearly all, that is
comprised in mind. When they are destroyed, or seriously
injured, sensation, emotion, volition, and intelligence are sus-
pended.  Movements are still possible, but there is no evidence
that they are accompanied with conscionsness, in other words,
with feeling and intelligence ; they are without purpose, or
volition.

It would be interesting, if we could assign distinet mental
fanctions to different parts of this large and complicated organ;
if we could find certain convolutions related to specific feelings,
or to specific intellectual gifts and acquirements,  This Phren-
ology attempted, but with doubtful success. Yet, it is most
reasonable to suppose that, the brain being constituted on a
uniform plan, the same parts serve the same functions in
different individuals.

The Cerebellum, litile brain, or after-brain, lies behind and
beneath the convoluted hemispheres. 1t is a nearly wedge-
shaped body, divided into two halves, with connecting white
matter. like the hemispheres, its outer surface is a thin cake
of grey matter, extended, not by the convoluted arrangement,
but by being folded into plates or lamine. The connexions
of the cerebellum are, beneath, with a detached branch of the
great stem, and above with the hemispheres, through the
corpora quadrigemina ; the two halves are united laterally by
the pons varolil.

The functions of the Cerebellum are still under discussion.
Certain experiments, made by IFlourens, were interpreted as
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showing that it is the centre of rhythmical and combined
movements, such as the locomotive movements—walking,
flying, swimming, &e. Its destruction in pigeons took away
the power of standing, flying, walking, leaping, without
seceming to destroy the cardinal functions of the mind, the
powers of sensation and volition. The inference has been
denied by Brown-Séquard, who aflirms that the same inability
of guiding and combining the movements follows the destruc-
tion or irritation of other parts of the base of the brain. Tho
two scts of observations are not inconsistent; for, as the ner-
vous action has to traverse a certain course or circuit, it may
be suspended by destroying any part of the line.  'What scems
to be established by the observations is, that there is a separate
locality concerned in joining movements into harmonious or
combined groups for exccuting the voluntary determinations.

TIHTF NERVES,

5. The nerves are the branching or ramifying cords, pro-
ceeding from the centres, and distributed to all parts of the

body.

They have been locally divided into spinal and cerebral,
according as they emerge from the Spinal Cord, or directly
from the Brain. This is chiefly a matter of local convenience;
those nerves supplying the head and face, emerge at once
from the brain, through openings in the skull; the rest de-
scend in the spinal cord, and aro given off, at openings be-
tween the vertebree, higher or lower, according to their ulti-
mate destination,

The mode of emergence from the spinal cord is peculiar
At the interstices of the vertebree, a couple of branches
emerge, for the two sides of the body. Hach memwher ot the
couple is composed of two portions, or roots, an anterior and
a posterior root, which at a little distance unite in a common
stem. Tt is observed, however, that the posterior root has a
little swelling or ganglion, containing grey substance, tliere
being nothing to correspond in the anterior root.

6. The general function of the nerves is to transmit
influence from one part of the system to another.

The nerves are suppo-<ed to originate nothing; they are
exclusively employed in carrying or conveying energy of
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their own kind. In the final result, this energy stimulates
muscles into action, and without it no muscle ever operates,
But in the circles of thought, a great many nerve currents go
their rounds, without stimulating muscles.

7. The circuit of nervous action supposes two classes
of nerves, the incarrying and the outcarrying. These are
usually combined in the same trunk nerve. They appear
in separation, in the double roots of the spinal nerves,

The nervous influence does not proceed indiscriminately to
and fro, iu the same fibres; onc class is employed for convey-
ing influence inwards, in sensation, and the other class for con-
veying influence outwards, in volition. At the emergence of
the spinal nerves, the classes are distinet. It was the dis-
covery of Bell, that the posterior roots, distinguished by the
little ganglionie swellings, arc nerves purely of sensation ; the
anterior roots, nerves purely of movement. It would be a
point of great interest, if these pure nerves could be traced
upwards into the nerve centres, so as to show which centres
received sensory fibres, and which motory ; this would be the
first clue to a genuine Phrenology.

The Cercbral Nerves are ncarly all pure nerves. They
were formerly divided into nine pairs, but there are, in reality,
twelve pairs.

The first pair is the olfactory, or nerve of Smell. The second
is the optic, or nerve of Sight. The third, fourth, and sixth pairs
arc distributed to the muscles of the eye, and therefore determine
its movements. The fifth pair is double, contasining a motor
branch to the muscles of the jaws, and a sensory branch connected
with the sensibility of the face, and containing the nerve of Taste.
The seventh pair is motor, and supplies the muscles of the face.
The eighth is the nerve of Hearing. The ninth supplies sensory
fibres to the tongue and throat (being a second nerve of Taste),
and motor fibres to the muscles of the throat or pharynx. The
tenth, called pneumo-gastric, supplies the larynx, the lungs, the
liver, and the stomach, and is the medium of a large amount of
sensibility. The eleventh, called spinal accessory, is motor. The
twelfth pair (hypo-glossal) is the motor nerve of the tongue.



BOOK T.
MOVEMENT, SENSE, AND INSTINCT.

CHAPTER L

MOVEMENT, AND THE MUSCULAR FEELINGS.

1. Tur Muscular Feelings agree with the sensations of
the senses in being primary sources of feeling and of
knowledge, localized in a peculiar sct of organs; their
characteristic difference is summed up in the consciousness
of active energy.

The most fundamental contrast existing among the feelings
of the human mind, is the contrast of Active and Passive.
The exercise of rowing a boat gives a fecling of activity or
energy; in a warm bath, the consciousness is of the passive
kind. The contrast would appear to be embodied in the
nervous system ; the outcarrying nerves, together with the
nerve centres whence they immediately proceed, being asso-
ciated with the feelings of activity ; the incarrying nerves and
their allied centres with sensation or passivity.

Not only should the muscular feelings form a class apart
from the sensations, on the ground now stated, but itis farther
believed that their consideration should precede the account
of the senses. The reasons are— that movement precedes sen-
sation, and is at the outset independent of any stimulus from
without; and that action is & more intimate and inseparable
property of our constitution than any of our sensations, and in
fact enters as a component part into every one of the senses,
giving them the character of compounds, while itself is a simple
and elementary property.

Of the Muscular System.—The movements of the body are per-
formed by means of the snbstance called muscle, or flesh: a sub-
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stance composed of very fine fibres, collected into separate masses,
of great varicty of forin, each mass being a muscle. The peculiar
property of the muscular substance is contractility, or the forcible
shrinking of the fibres under a stimulus, whereby the muscle is
shortened, and the attached bones drawn together in consequence.
As an example, we may mention the muscle of the calf of the leg,
a lroad round mass of flesh, ending above and below in the strong
white fibrous substance, known as tendon, by which it is connected
with the bones; the upper tendon with the bone of the leg, the
lower with the heel; its contraction draws the heel towards the
leg, straightening the line of leg and foot, and thus compelling
the body to rise.

The ultimate fibres of the muscles, the fibrils or fibrillee (less
than the ten-thousandth of an inch in diameter), are found to
consist of rows of rectangular particles; in the contraction of the
muscle, these particles become shorter and thicker. The fibrils are
made into bundles, about 3i; of an inch in thickness, called
fibres; and the fibres are made up into larger bundles, or threads,
which are visible to the cye, as the strings composing flesh.

The contraction of the muscle requires the agency of the nerves,
distributed copiously to the fibres. A farther condition of contrac-
tile power is a supply of arterial blood. The oxidation of the sub-
stances found in the blood is the ultimate source of muscular power;
the oxygen, taken into the Jungs, and the food, taken into the
stomach, are the raw material of all the forces of the system.

2. For the most part, our movements are stimulated
through our senses, as when a {lash of light or a loud sound
makes us start ; but it is a fact of great importance, that
movements arise without the stimulation of sensible
objects, through some energy of the nerve centres them-
selves, or some stimulus purely internal. This may be
called the Spontaneous Activity of the system.

Spontaneous Activity is the explanation of many appear-
ances, and is an essential clement of the will, on the theory
maintained in this work. The following facts are adduced as
both proving and illustrating the doctrine :—

(1) The musqles never undergo an entire relaxation dur-
ing life. Even in profound slumber, they possess a certain
degree of tension, or rigidity. This state is called their
¢ tonicity,” or tonic contraction. It is excited through the
medium of the nerves. The cutting of the nerves, or the de-
struction of the nerve centres, renders the muscles flaceid.
The inference is, that at all times a strenm of nervous energy
flows to the muscles, irrospective of stimulation from without.

(2) The permanent closure of the muscles called sphinc-
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ters, is an effect of the samo nature. The lower extremity of
the alimentary canal is kept close by a sclf-acting muscle;
if the connexion with the nerve centres is destroyed, this
muscle is relaxed.

(3) The operation of the <nvoluntury muscles, as in
breathing, the heart, and the movements of the intestine,
shows that there is a provision for kecping up movements, in-
dependent of the stimalus of the senses.  These muscles never
ceaso to ply. The only stimulation that could be assigned in
their case is the contact of the materials propelled—the air
in the lungs, the blood in the blood-vessels, the food in the
stomach and bowels; but even these contacts would fail to
account for the first beginning of the movements. By what
influence do we draw our first breath ?  Still, what 1s con-
tended for is, not the abscuce of internal organie influences,
but the absence of agents operating on the external senses.

(4) In wakening from sleep, movement ofteu precedes
sensalion. Most commonly the first symptom of awakening
is a general commotion of the frame, a number of spontaneous
movements—the stretching of the limbs, the opening of the
cyes, the expansion of the features—to which suceceds the
revived sensibility to outward things. No decided facts have
cver been adduced to show that a stimulation of the senses
invariably precedes the wakening movements. We are there-
fore led to believe that the re-animation of the system consists
in a rush of nervous power to the moving orgaus, at the same
time that the susceptibility of the senses is renewed.

(5) The movements of infancy, of young animals gene-
rally, and of animals distinguished for activity, are strongly
in point. The mobility of infants is very great, and the same
feature characterizes childhood and youth.  We may attribute
it in part to the acute sensations and emotions of carly years,
Baut this is not the whole explanation. When the senses are
in no ways solicited, the youthful mobility is strongly mani-
fested ; it secms chiefly to follow the physical circumstances
of rest and nutrition, and is, as might be expected, most
vebement after confinement or restraint.

The activity of young animals in general, and of animals
specially active (as the insect tribe), are most adequately re-
presented on the present hypothesis. \When the kitten plays
with a worsted ball, we always attribute the overflowing ful-
ness of moving cnergy to the creature’s own inward stimulus,
to which the ball merely serves for a pretext. So an active
young hound, refreshed by sleep, or kept in confinement,
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pants for being let loose, not because of anything that attracts
his view or kindles up his ear, but because a rush of activity
courses through his members, rendering him uneasy till the
confined energy has found vent in a chase or a run. We are
at no loss to distinguish this kind of activity from that awak-
ened by sensation or emotion, and the distinction is accord-
ingly recognized in the modes ot interpreting the movements
and feelings of animals. When a rider speaks of his horse as
¢ fresh,” he implies that the natural activity jis undischarged,
and pressing for vent; the excitement caused by mixing in a
chase or in a battle, is a totally different thing from the spon-
‘aneous vehemence of a full-fed and under-worked animal.

(6) The activity of morbid excitement may next be
quoted. Under a peculiar state of the nervous system, move-
ments arise without any stimulation, or in undue proportion
to the stimulants applied. This shows incontestably, that the
condition of the nerve centres may be such as to originate
activity, without any concurrenco of sensiblo agencies ; now
if there be an unhealthy spountaneity, there may also be a
healthy mode, as in the freshness of the young and vigorous
animal. There are occasions when it is impossible to be still
the internal fires are generating force, which we cannot re-
press. Certain drugs, us strychnine, induce this excessive
spontaneity, in the shape of strong convulsive erections and
movements of the body.

(7) Activity and Sensibility are not developed in equal pro-
portionsin individual character; more frequently they stand in
an inverse proportion to each other. The strong, active, rest-
less temperament is usually the least sensitive, the least open
to the varying solicitations of the scnses. This energetic tem-
perament is manifestly the result of a constitutional, self-
prompting force. There is, in many individuals, a love of
activity for its own sake, a search after occasions for putting
forth energy ; we may instance, the restless adventurer, the
indefatigable traveller, the devotee of business, the lover of
political bustle. The activity of the more susceptible natures
is prompted by the feelings, and ceases when they are grati-
fied ; as when a man like Wilberforce is stimulated to redress
some flagrant wrong, and otherwise leads an inactive career.

The Spontaneity of the system is shown in all the regions
of muscular activity. Foremost of our muscular groupings is
the Locomotive Apparatus, which ineludes the limbs, together
with the trunk ; in energetic promptings, these organs are the
readiest means of discharging the surplus activity ; the ex-
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cited animal walks, runs, flies, or gesticulates. The organs of
Mastication form a second grouping. The Vocal Organs are an
isolated group of great interest. The utterance of the voice
is, on many occasions, plainly due to mere freshness of the
organs. The morning song of the bird bursts out spontane-
ously, although also hable to the influence of infection, and
other external causes. Among the smaller organs, we may
mention the Tongue, so remarkable for flexibility ; its spon-
taneous movements occur in the play of infancy, and are of
importance in the beginnings of articulation.

We might illustrate the spontancous, as contrasted with
the stimulated discharge, in the special aptitudes of animals,
As the battery of the torpedo becomes charged by the mere
course of nutrition, and requires to be periodically relieved by
being poured upon some object or other, so we may suppose
that the jaws of the tiger, the fangs of the serpent, the spin-
ning apparatus of the spider, requiro at intervals to have some
objects to spend themselves upon. It is said that the con-
structiveness of the bee and the beaver incontinently mani-
fests itself, even where there is no end to be gained.

The spontancous activity necessarily rises and falls with the
vigour and state of nutrition of the system ; being abundant
in states of good health, and deficient during fatigue, hunger,
and sickness.

THE MUSCULAR FEELINGS.

3. There are three classes of these :—
First, Feelings connected with the organic condition of
the muscles, as those arising from hurts, wounds, diseases

fatigue, rest, nutriment.

Most of these affections the muscles have in common with
the other tissues of the body; and the appropriate place for
expounding them will be under a subsequent head. It is
our purpose, at this stage, to exhibit prominently the active
side of our nature, in its contrast to the passive or receptive

side.

Secondly, Feelings connected with muscular action,
including all the pleasures and pains of exercise. These
are states peculiar to muscular activity.

2
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Thirdly, The discriminative sensibility of muscle, or the
consciousness that arises during the varying tension of the
moving organs.

These are mental states of a neutral kind as regards
pleasure and pain, but all-important as the basis of Intellect.
The muscular feelings, like the sensations, have two charac-
ters; one in the region of Feeling strictly so called, and de-
sisively shown in pleasure and pain; the other in the region
of Intellect, and manifested in discrimination, or the con-
sciousness of differcnce. The two aspects may be illustrated,
in the sense of sight, by comparing the rainbow or a bonfire
with a man’s name or an arithmetical number.

II. Of the Feelings of Muscular Ezercise*

4. These are feelings proper and peculiar to the
muscular system ; they cannot be produced in any other
connexion.

The first and simplest case is the dead strain, or cxer-
tion without movement.

PuysicaL Sipe.—The physical circumstances of muscular

¢ There are many things to be said with reference to Feeling in
general ; but I consider it inexpedient to introduce the whole of the
generalities before giving a certain number of examples in the concreto.
Accordingly, I prefer to proceed at once with the Muscular Feelings and
Sensations in the detail, and to expound the general laws and properties
of Feeling in a chapter introductory to the Emotions. All that is
necessary, in the meantime, is to understand the plan followed in the
description of the feelings; and, with this view, a fow explanatory obser-
vations are here offered.

All feelings have a PuysicAL SIDE, or relation to our bodily organs;
the sensations, for example, arise on the stimulation of a special organ
of sense ; and both sensations and emotions have a characteristic outward
display, or expression, which indicates their existence to a spectator. I
include in the description of each feeling whatever is known of its physi-
cal accompaniments.

The feeling proper, or the MeNTAL SIDE, has its relationships exhausted
under the three fundamental attributes of Mind—Feeling, Volition, and
Intellect. As Feeling, it is pleasurable, painful, or neutral—its Quality ;
it has Degree, as regards Intensity, or as regards Quantity; and it may
have Special characteristics besides. Farther, all feelings that are either
pleasurable or painful are motives to the Will; this is their Volitional
properix'. Lastly, when we look to the susceptibility of being discri-
minated, compared, and remembered, we are dealing with Intellectual
properties, in which feelings are not necessarily identical, because agree-
ing in other things.
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tension, so far as known, are these. There is a shrinking or
contracting of the length of the muscle, through the shortening
and widening of the ultimate particles that make up each fibril.
To induce the contraction, there is required a nerve current
from the brain, by the outgoing or motor nerves. Equally
cssential is the presence of blood : in which oxidation is going
on, in proportion to the muscualar energy produced.

There are numerous indirect and remote consequences of
muscular excrtion. The mcreased consumption of oxygen
and tho production of carbonic acid give more work to the
lungs, augmenting the breathing action. From the same
causes, there is a quickening also of the heart and eirculation;
to which follows a rise of animal heat throughout the body.
Partly from the accumulation of waste products, and partly
from the augmented flow of blood, and the increased tempera-
ture, therc is an augmentation in the eliminating function of

The plan in its completeness may be ropresented thus:—
Puysicar SipE.
Bodily Origin. (For Scnsations chiefly).
Bodily Diffusion, cxpression, or embodiment.
MeNTAL Sibg.
Characters as Feeling,
Quulity, 7. ¢., Pleasure, Pain, Indifference.
Degree.
As regards Intensity or acuteness.
As regards Quantity, mass, or volume.
Special charactcristics.
Volitional characters.
Mode of influencing the Will, or Motives to Action.
Intellectual characters.
Susceptibility to Discrimination and to Agreement.
Degree of Retainability, that is Ideal Persistence and
Recoverability.

It is to be remarked that, as a general rule, pleasures agree in their
physical expression, or embodiment, and also in their mode of operating
on the will, namely, for their continuance, increase, or renewal. ~In like
manner, pains have a common cxpression, and a common influence in
promoting action for their romoval, abatement, or avoidance. Hence the
iact, that a state is pleasurable or painful, carries with it these two other
fucts as a matter of course.

Again, as regards the Intellect ; Discrimination, Agreement, and Re-
tainability are to a certain extent proportional to the degree of the feeling,
or the strength of the impression. This being tho case, the statement
of the degree involves the probable nature of the properties connocted
with the Intellect. Hence, in most cases, it is unnecessary to carry the
delineation through all the particulars of the table. It is only when a
feeling possesses any peculiarities rendering it an exception to the general
laws of coincidence now mentioned, that the full description is called for.
Two or three examples of the complete detail will be given.
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the skin. Moreover, the great demand for blood in the
muscles causes it to be withdrawn from other organs, such as
the brain and the stomach; thus diminishing mental excite-
ment, and interrupting for the time the digestive processes.
Provided sufficient food is supplied, the entire effect of exer-
cise is favourable to the animal processes; theincreased func-
tions of the lungs, heart, and skin are good for the system
generally ; the temporary withdrawal of blood from the
brain, and from the stomach, prepares the way for its going
back with renewed efliciency. Mankind have always known
that muscular exercise, in proper time and quantity, improves
health.*

The Expression or outward embodiment of muscular exer-
tion is determined by the muscles engaged, and by the ten-
dency of the rest to chime in with them, through a general
law of the system. In so far as not completely pre-occupied
in this way, the features and other organs of expression are
affected according as the mental state is pleasurable or the re-
verse.

MenraL SipE.—Of Feeling proper, the first point is Quality.
Observation shows that this is pleasurable, indifferent, or
painful, according to the condition of the system. The
first outbarst of muscular vigour in a healthy frame, after
rest and nourishment, is highly pleasarable. The intensity
of the pleasure gradually subsides into indifference; and, if
the exercise is prolonged beyond a certain time, pain cnsues.
In ordinary manual labour there may be, at commencing in |
the morning and after meals, a certain amount of pleasure
caused by the exercise; but it is probable that during the
greater part of a workman’s day, the feeling of exertion is in
most cases indifferent. If we confine ourselves to the dis-
charge of surplus energy in muscular exertion, there can be
no doubt that this is a considerable source of pleasure in the
average of human beings, and doubtless also in the animal
tribes. The fact is shown in the love of exercise for its own
sake, or apart from the ends of productive industry, and the

* The muscles receive principally motor, or outcarrying nerves; they
are not, however, destitute of sensory or incarrying fibres. 1t is an
inference supported by many facts, and accepted by the gencrality of
physiologists, that the feeling of exertion accompanies the outgoing nerve
current, and does not arise, as a sensation, by the sensory fibres. The
other feelings of muscle being of a more passive kind, they are allied
to sensation, and seem to be connected with the ingoing currents by
the sensitive fibres. See the whole question argued at length, ¢ Senses
and Intellect, p. 92, 2nd edit.
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preservation of health. In the case of active sports and
amusements, there are additional sources of pleasurable ex-
citement, but the delight in the mere bodily exertion would
still be reckoned one ingredient in the mixture.

As to the Degree of this pleasure, it is massive rather than
acute. The sensibility of muscle under the dead strain is not
very great, and becomes considerable only by multiplication
or extent, as when a number of large muscles are powerfully
engaged.

We estimate pleasares directly, by comparing them in our
consciousness, as when we decide which of two apples is the
sweetest, and prefer one picture to another. We estimate
them indirectly, by the amount of pain that they can subdue,
as in restoring cheerfulness under a shock of suffering.
Bodily excrecise has a great soothing power, but not exclu-
sively from its being a source of pleasurc. It has the physical
effect of deriving blood from the brain, so as to calm excite-
ment, and a farther cffect to be next noticed.

The third point in the description of a mental state, con-
sidered as Feeling, is its Speciality, apart from quality and
degree. Now, we have already remarked that there is a gene-
ric difference of nature between muscular feeling proper and
sensation proper. This radical distinction in kind is familiar
to cach person’s experience, and is designated by such phrases
as ‘the sense of power,” ¢ the feeling of energy put forth,” ¢ the
sense of resistance,” &c. It has the peculiarity of determining
an attitude of mind hostile to passive feeling, and to self-con-
sciousness in every form ; in proportion as it is manifested
we are indifferent as regards pleasurc and pain ; pleasure may
bo stimulated, but will not be felt. This attitude of indifference,
coupled with the consciousness of energy, is the ultimate mean-
ing of what is called the Object, as opposed to the Subject,—
the not-me, as opposed to the me. Even the pleasure of exercise
and the pain of fatigue during exercise are not steady, but
fitful and transitory feelings. It is only at intervals that we
remit the putting forth of effort, and subjectively attend to
the resulting pleasure or pain.

There are thus two modes of mental indifference, or mental
life with the absence of pleasure or pain. The one is the state of
neutral emotion, as in mere surprise, and may be called subjective
indifference. The other is the objective attitude, under which all
emotion is for the moment submerged.

The Volitional property of the pleasure, or the pain, of mus-
cular exercise falls nnder the general law of the will. As
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pleasure, and in proportion to the degree, it works for its own
continuance or increase. Owing to the existence of the spon-
tancous discharge, the stimulus of pleasure is not necessary to
begin activity, but is a co-operating cause for maintaining it
when once begun.

In the Intcllectual point of view, a feeling is considered as
to Discrimination (together with Agreement) and as to Retain-
ability in the memory. These properties are so important as
to constitute a distinct branch of the subject. I shall merely
allude here to onc small part of the case, namely, our recol-
lection of states of muscular exercise regarded as pleasure,
80 as to render them an object of desire and pursuit when
they are not actually prescnt. This is a truly intellectual
property of feeling. 1In so far as active amusements and
sports, and occupations largely involving muscular exercise,
are a fixed object of passionate pursuit, to that extent
they abide in thought, or stand high in cne of their intel-
lectual aspecets.

5. As examples of the dead strain, we may mention the
supporting of a weight, the holding on as a drag, the exer-
tion of force, or the encounter of resistance in pressing,
squeezing, wrestling, &e. A certain amount of accompanying
movement does not alter the character of the situation; as,
for example, in slowly dragging a heavy vehicle.

6. Exertion with movement.

Movement developes a new mode of sensibility, which is
more apparent, as the force expended is small; a circumstance
rendering it likely that the special effect is associated with the
passive sensibility of muscle.

Puysicaruy, all that we know of the fact of movement is
the perpetual change of the muscular tension ; there is a con-
stantly varying and alternately remitted strain, instead of the
pouring forth of energy in a fixed attitude.

MexTALLY, the characters differ according as the move-
ments are slow or quick.

7. And first of slow movements.

Under a loitering, sauntering walk, drawling tones of
speech, solemn gestures, and dawdling occupation, there is a
voluminous pleasurable feeling, with little energy expended.
The two facts are mutually implicated. The sense of expended
energy is wanting, and the attention is disengaged for the
passive sensibility of the muscles; so that, in fact, with the
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show of activity there is the substance of passivity. The state
is closely allied to muscular repose, or the reaction from great
muscular expenditure, and to the approach of slcep. Slow
movements are of a soothing tendency; they quiet the
irritated nerves, and prepare the way for complete repose.
They have a close alliance with the emotions of awe, solemnity,
and veneration; hence the funeral pace, the slow enunciation
of devational exercises, the long-drawn tones of organ musie,
are appropriated to religious worship.

8. Movements gradually increasing or diminishing give
rise to a still greater degree of pleasurable feeling. The
gradual dying away of a motion is pleasurable and graceful
in every sort of activity—in gesture, in the dance, in speech,
and in visible movements. It is this peculiarity that seems
to constitute the beauty of curved lines and rounded forms.
We may explain it on the great law of the mind that connects
all sensibility with change of impression ; in these rising and
falling movements, there is unceasing variation of effect.

9. Next as to quick movements.

Movements of great rapidity, whether the energy expended
be great or little, have a tendency to excite the nervous
system ; they are in that respect a kind of stimulant, like a
loud noise, or the glare of light. All the mental functions are
quickened in consequence. It depends on circumstances,
whether this effect is pleasurable or the opposite. If the nerv-
ous system is fresh and vigorous, the stimulation is agreeable,
and may end in a kind of intoxication; in a jaded condition
of the nerves, the effect is apt to be acutely painful and dis-
tressing. Under excitement, there may be a third situation,
wherein fatigue passes off in favour of a delirious pleasure, for
which the system has afterwards to pay the cost by a pro-
tracted depression. The ccstatic worship of antiquity, which
consisted in wild and furious dances in honour of Bacchus and
of Demeter, brought on a peculiar frenzy of intense enjoy-
ment ; and something of the same kind still happens among
the Orientals, and in a less degree with the lovers of dancing
everywhere. The physical circumstance may be presumed to
be a great excess of blood to the brain, the result of the pro-
tracted stimulation.

It appears thus, that movement, in the extreme phases of
slowness and quickness, and not involving much exertion,
does not represent the main fact of the consciousress of mus-
cular energy, but certain incidental peculiarities allied more
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to the passive, than to the active, side of our mental constitu-
tion. If great energy is to be put forth under theso modes of
movement, their incidental character will be subordinated to
the proper consciousness of expended muscular force.

10. A third situation connected with muscular exercise
is improperly expressed by passive movements.

Riding in a vehicle is the commonest instance; carriage
exercise is both pleasurable and wholesome. There is a gentle
muscular stimulus, such as accompanies slow and varying
movements, which results in voluminous passive sensibility.
To this Dr. Arnott adds the circumstance, that the shaking of
the body propels the blood ; and, as it can move only one way,
the circulation is quickened. The fresh air also counts in the
effect. Another mental influence is derived from the shifting
scene ; the eye is regaled with novelty, without the labour of
moving to obtain it.

For the sensuous luxury of motion, the Americans have
devised the rocking chair, an extension of the children’s
hobby-horse and swing.

IIL. Of the Discriminative or Intellectual Sensibility of Muscle.

11. Along with every feeling, we have a consciousness
of degree.

To be affected more or less, is a consequence of being
affected at all. Even our pleasures and pains are discriminated
according to their intensity. To regard any feeling as differ-
ing from another in quantity, or otherwise, is the first condition
of intelligence, or thought; it is the feature of distinctness,
character, or individuality, as opposed to blank sameness or
monotony. Not to distinguish one colour from another is a
form of blindness ; to be more than ordinarily discriminative is
to have a high intellectual endowment. The discriminations
in the muscular feeling aro of great moment.

12. First, with respect to the degree of Exertion, or
Expended Force, movement being left out of the account.

We here go back upon the feeling of muscular exercise,
considered not as giving pleasure or pain, which are subjective
states, but as making up our object attitude, under which our
consciousness is merely of the degree of expended energy.
This state is the sense or feeling of Resistance, and is our con-
ception of Body, and our measure of Force, Momentum,
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Inertia, or the Mechanical property of matter. No feeling of
the human mind is more fundamental, more constant, or more
worked up into complex products, than this. When a weight
is put into the hand, we are aware of an expenditure of force;
when the amount is increased, we are conscious of increased
expenditure. The delicacy of our discrimination is the small-
ness of the addition or the subtraction that will alter our con-
sciousness. An ordinary person can discriminate between
39 and 40 ounces.

The feeling of graduated resistance is brought out in en-
countering or checking a body in motion, as in stopping a
carriage or in obstructing another person’s progress. It is
also manifested in putting forth power to move resisting
bodies, as in rowing a boat, digging the ground, or other
manual exertion; likewise in bearing burdens. We have it
present to us, in supporting our own body. Our varying
experience in all these forms, consists of a varying muscular
consciousness, a series of modes of expended energy, which
the memory can retain, and which wo can associate with
other mental states, as with the sensations of colour, of sound,
of contact, &e. We connect one degree of resistance with a
small, and another with a large, optical impression, as in com-
paring a pebble with a paving stone.

The delicate discrimination of degrees of muscular expen-
diture serves us in many manual operations; for example, in
graduating a blow, in throwing a missile to a mark, and in
forming plastic substances to a certain consistency.

‘We have a consciousness of distinctness, remarkable in its
kind, between exertions made by different muscles; for ex-
ample, in the two hands. It is not the same to us thata
pound weight is put into either hand ; if it were so, we should
be in the proverbial situation of not knowing the right hand
from the left.

13. Secondly, a muscular exertion may vary in con-
tinuance; and this variation is felt by us as different from
variation in the intensity of the effect.

A dead strain of unvarying amount being supposed, we
are differently affected according to its duration. If we make
a push lasting a quarter of a minute, and, after an interval,
renew it for half a minute, there is a difference in the con-
sciousness of the two efforts. Tho endurance implies an in-
creased expenditure of power in a certain mode, and we are dis-
tinctly aware of such an increase. We know also that it is
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not the same as an increase in the intensity of the strain. The
two modes of incrcase are not only discriminated as regards
degree, they are also felt to be different modes. The one is
our feeling and measure of Resistance or Force, the other
stands for a measure of Time. All impressions made ony the
mind, whether those of muscular energy, or those of the
ordinary senses, are felt differently according as they endure
for a longer or a shorter time.

The estimate of continuanco thus attaches to dead resist-
ance, but not to that alone. When we put forth power to
move, as in pulling an oar, or in lifting a weight, we arc aware
of different degrees of continuance of the movement. More-
over, we do not confound movement with dead strain; wo are
distinctively affected by the two modes of exercising force ;
supposing the total amount of power expended the same, the
consciousness of each is characteristic.

Now Continuance of Movement expresses a different fact
from continuance of dead strain. It is the sweep of the organ
through space, and is, therefore, the measurce of space or ex-
tension. It is thoe first step, the elementary sensibility, in our
knowledge of space. Other experiences must be combined in
this great fundamental notion, but hero we have the primary
ingredient.

The simplest form of muscular continuance is tho sweep
of a limb in one dircction, nearly corresponding with linear
extension (the spontaneous sweep of the arm is not a straight
line). A greater complication of movement is involved in
superficial extension ; and a greater still, in cubical extension.
But in the last resort, linear, superficial, and solid extension
are to us nothing but the consciousness of continued and com-
plicated movements, which we can associate in different groups,
and remember among our intellectual acquisitions. A square
foot of surface is embodicd in onc muscular grouping, a circle
of threc feet in diameter in another, a nine inch cube in a
third ; these muscular groupings may be tactual, visual, or
locomotive, one or all, as will be afterwards seen.

14. Thirdly, as regards movements, the speed may vary ;
and we are characteristically conscious of the variation.

It is probable that the peculiar difference of character,
above adverted to, between slow and quick mov:ments, is an
element in our discrimination of change of speed. When we
increase the rate of movement of the arm, we are aware not
merely that more virtue has goa2 onié of us, but also that the
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mode is not the same as an increased strain or an increased
continuance. This is a valuable addition to our means of
muscular discrimination. It enables us, in the first place, to
be directly cognizant of the important attribute of speed or
velocity of movement, whether in oursclves or in bodies with-
out us. It supplies, in the next place, a farther means of
measuring extension, checking and supplemonting that derived
from tho continuance of a uniform movement. A greater
velocity, under one amount of continuance, is equivalent to a
less velocity with a greater continuance.

CHAPTER II.
SENSATION.

1. A sevsaTION is defined as the mental impression,
feeling, or conscious state, resulting from the action of
external things on some part of the budy, called on that
account sensitive.

Such are the feelings caused by tastes, smells, sounds, or
sights. They are distinguished from the feelings of energy
expended from within (the muscular), and from the emotions,
as fear and anger, which do not arise immediately from the
stimulus of a sensitive surface.

2. The Sensations are classified according to their
bodily Organs; hence the division into Five Senses.

Distinctness of organ is accompanied with distinctness of
agent, and of feeling, or consciousness. Light, as an agency,
is distinct from sound, and the consciousness under each is
characteristic ; we should never confound a sight with a sound.

The common enumeration of the Five Senses is de-
fective.

When the senses are regarded principally as sources of
knowledge, or the basis of intellect, the five commonly given
are tolerably comprehensive ; but when we advert to sensation,
in the aspect of pleasure and pain, there are serious omissions.
Hunger, thirst, repletion, suffocation, warmth, and the variety
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of states designated by physical comfort and discomfort, are
left out; yet these possess the characteristics of sensation as
above defined, having a local organ or seat, a definite agency,
and a characteristic mode of consciousness.

The omission is best supplied by constituting a group
of Organic Sensations, or Sensations of Organic Life.

In the Senses as thus made up, it is useful to remark a
division into two classes, according to their importance in the
operations of the Intellect. If we examine the Sensations of
Organic Life, Taste, and Smell, we shall find that as regards
pleasure and pain, or in the point of view of Feeling, they are
of great consequence, but that they contribute little of the
permanent forms and imagery employed in our Intellectual
processes. This last function is mainly served by Touch,
Hearing, and Sight, which may therefore be called the Intel-
lectual Senses by pre-eminence. They are not, however,
thereby prevented from serving the other function also, or
from entering into the pleasures and pains of our emotional
life.

SENSATIONS OF ORGANIC LIFE.

Like the senses generally, these will be classified ac-
cording to Locality or Seat.

Organic Muscular Feclings.

3. The passive feclings, or sensations proper, connected
with Muscle, are chiefly the pains of injury, and the pains
and pleasures of fatigue and repose.

When a muscle is cut, lacerated, or otherwise injured, or
when seized with spasm, there is a feeling of acute pain. We
shall describe this state in full, as typifying, once for all, the
class of acute physical pains.

Pavsicar. Sipe.—The Bodily Origin is some destruction or
injury of the muscular fibres, such as to irritate violently the
imbedded nerves.

The Bodily Diffusion, or Expression, is various and in-
teresting to study. The features are violently contorted, and
assume certain characteristic appearances ; the voice is excited
to sharp utterances; the whole body is agitated. In short,
movements ere stimulated, intense according to the pain.
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The accompaniment of sobbing shows that the involuntary
muscles and the glands may also be affected ; which is con-
firmed by closely observing the changes in the heart and the
lungs, the effects on digestion, or the skin, &c.; all which
changes are of the nature of depression and derangement.

MexraL SipE.—As Feelings, these states are indicated by
tho name. In Quality, they are painful; in Degree, acute or
intense.  As respects Specialities of character, we find a cer-
tain number of discriminative names ; pains aro racking,
burning, shooting, pricking, smarting, aching, stunning ; dis-
tinctions of importance in pathology.

Violent pains are apt to rouse certain of the special emo-
tions, as grief, terror, rage ; the selection depending less upon
the nature of the pain than on the temper and circumstances
of the individual.

The Volitional character of an acute pain would be, accord-
ing to the law of the Will, to stimulate efforts for relief and
avoidance. Such is the fact, but with an important gualifica-
tion. The operation of the will demands a certain remaining
vigour in the active organs; now, pain soon exhausts the
strength ; hence the will is paralyzed by long continuance of
the irritation. A temporary smart quickens the energies, a
continued agony crushes them.

Part of the expression of a sufferer is made up of postures
and efforts of a voluntary kind, prompted with a view to
relict ; these vary with the locality and the nature of the attack.

The Intellectual quality of acute physical pains is compli-
cated. Intensity of excitement is favourable to impressive-
ness; while in extreme degrees, the intellectual functions are
paralyzed. These two considerations allowed for, the dis-
crimination and the persistence of organic states are at the
bottom of the scale of feelings. They are very inadequately
remembered.

People differ greatly in their effective recollection of pains,
no less than in the memory for language or for scenery ; and
the consequences are notable.  First, the recollection of pain is
the essential feature of preventive or precautionary volition,
that is, Prudence. Secondly, it constitutes the basis of fellow-
feeling, or Sympathy. The Socratic doctrine that knowledge
i§ virtue, might be transmuted into a profound and important
truth, if knowledge were interpreted as the effective recollec-
tion of good and evil. Virtue has its sources in the retentive
property of the Intellect; but the subject matter of the recol-
lection is not knowledge, but feelings.
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The special muscualar pain of cramp, or spasm, may bo
separately noticed. Physically, it is the violent contraction of
some portion of a muscle, through an irritation of the motor
nerves. The best mode of relief is to give way to the contrac-
tion, by relaxing the muscle to the utmost. Mentally, this is
the species of pain named racking ; it arises from violent mus-
cular distension. The pains of the uterus in childbirth are
of this nature. Distressing spasies occur in the muscular
fibres of the stomach and intestine.

The pains of excessive futiyue are among the acute pains of
muscle. Like spasm, they have a peculiar character, connect-
ing them with the muscle, and not with any other tissue.

The state of muscular repose after ordinary fatigue is one
of our pleasurable feclings. There is a complication of physi-
cal circumstances attending it. The blood previously accu-
mulated in the muscular tissue, is now returning to the other
important organs, the brain, the stomach, &c.; while the
muscles are remitted from further action. Both causes con-
cur to yield pleasure, not acate, but massive. The other or-
ganic accompaniments cannot disguise the muscle’s own sen-
sibility to the condition of repose; the feeling is one that has
a certain reflexion of energy—

Even in our ashes glow their wonted fires.

There is, in rest after exercise, a close kinship to sleep; as if
a part of the fact were already realized. These pleasures ars
the reward of bodily toil and hard cxercise.

We may include under the present head what little is to
be said on the Bones and Ligaments, whose sensibility is ex-
clusively manifested in the shape of pain from injury or
disease. The diseases and lacerations of the periosteum are
intensely painful ; a blow on the shin is acute and prostrating.
The ligaments are painful when wrenched, although not when
cut. The tendonous part of the muscles seems to share in the
pain of over-fatigue. The joints are the seat of painful dis-
eases, as gout, if not also rheumatism.

Organic Sensations of Nerve.

4. Besides being the medium of all sensibility, the
nerves are the seat of a special class of feelings related to
the Organic condition of the Nervous tissue. In this class,
we may include acute affections of the nerves ; the de-
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pression arising from nervous fatigue and exhaustion, and
the exhilaration of freshness and of stimulants.

(1) Discuses and tnjuries of the nerves are productive of
intense suffering, as in tic-doleureux and the other neuralgic
affections. It is enough to class these among acute pains.
Their specific character, as feclings, is somewhat different
from the acute pains of muscle, or of the other tissues, but
language hardly suffices to mark the difference.

(2) Nervous faliqgue or exhaustion, caused by over-
exertion of mind, and even of body, by deficiency of rest or
nutriment, and by intense or prolonged suffering, may induce
neuralgic affcetions, but more commouly ends in general
depression. This state is known to every one. Technically,
we may designate it as pain, not acute, but massive; the
amount is known by comparison, and by the pleasure swal-
lowed up in neutralizing it. Weakness, ennui, heaviness,
insupportable dullness, the sense as of an atmosphere of lead,
the blackness of darkness,—are names for this general condi-
tion. An accumulation of paing and privations will produce
the misery of depression, while the nerves are fresh and
healthy, as in the punishment of the young offender; and, on
the other hand, a morbid change in the nerve substance will
cause tho state in any one surrounded with delights, and
shielded from hardship.

(3) It is implied in what is now said, that the kealthy con-
dition of the nerves is of itself a cause of exhilaration. This is
the unspeakable blessing of perfect health, the result of a good
constitution well preserved by the circumstances of a happy lot.

This mental condition is, for a short time, equalled, and
even surpassed, by the perilous help of stimulating drugs,
whosc nature it is to operate directly on the substance of the
nerves.

Organic Feelings of the Circulation and Nutrition.

5. Although it is difficult to isolate the separate or-
ganic influences, in their agency on the mind, we are
entitled to presume that feelings of exhilaration and of
depression are connected with the Circulation of the Blood
and the Nourishment of the Tissues.

The formidable states, thirst and <nanition, arise from
deficiency in the blood in the first instance; but a derange-
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ment of the organs generally must be assumed to account for
their virulence.

Thirst is not purely localized in the stomach ; and Inani-
tion is different from Hunger. Both conditions, mentally
viewed, are modes of suffering, not so acute as acute pains
proper, but yet much more so than mere dejection, and at the
same time large in mass or volume. There is present the de-
pressing state of exhaustion, coupled with the acute irritation
of deranged organs.

A feeling purely connected with the Circulation is what
arises from long confinement to one posture, sitting or lying.
The circulation in the skin being arrested, an uncasy feeling
results, which prompts to changes of posture ; it causes great
discomfort to the bed-ridden patient, as well as being a source
of new disease ; an efficient remedy for both has been found in
Dr. Arnott’s water bed.

Part of the consciousness of good or ill health must depend
on the contact of the blood with the nerve tissue; it being
hardly possible to assign the proportions severally due to the
nerve’s own condition, and to that nutritive contact, although
the facts have to be distinguished in tho analysis of the mind.
The sleck, fat, full-blooded temperament has its peculiar mental
tone, attributable to the circulation and nutrition rather than
to the quality of the nerves.

Feelings of Respiration.

6. The interchange of oxygen with carbonic acid takes
place at the surface of the lungs, and any variation in the
rate of this interchange is accompanied with sensibility.
The extreme form of pain is Suffocation ; the opposite
state is a grateful Freshness or exhilaration.

Oxygen is our acrial food; our vital forces are measured
by tne amount of it consumed in oxidizing our food proper.
The first requisite in the process is that the oxygen be abun-
dantly inhaled by the lungs. The hindrance of the inhalation
is painful, the furtherance pleasurable. A settled pace is
neutral.

The characteristic sensibility of the lungs is manifested in
suffocation. Its causes are the want of air, as from drowning,
from certain irritating gases, such as chlorine or sulphurous
acid, from asthma and other diseases. The insupportable sen-
sation ensuing on want of breath hardly resembles any other
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fecling. It has a certain element of the racking pain, as of
muscles drawn opposite ways; but it is something more than
muscular, and must be sct down at present as a unique result,
of a unique process.

Short of suffocation, there may be a temporary lowering
of the respiratory vigour, the effect of which is mere depres-
sion of tone, without characteristic accompaniment. On enter-
ing a crowded room, the depression is instantly felt; it may
approach, or amount to, fainting.

The transition to a purer atmosphere gives the exhilaratior,
described as buoyancy and freshness; but we can scarcely de-
termine how much of this is duo to the better oxidation of the
blood throughout the system, and how much to a stimulation
of the surfacc of the lungs. The extreme case of suffocation
must be held as proving a special lung-sensibility ; whence
we aro to presume that part of the sensation of changes in the
air is localized in the lungs.

Neither the continuation of the same state of the air, nor a
very gradual change, is accompanied with scnsation, a faet
exemplifying the most universal condition of the production
of consciousness, namely, change of impression from one state
to another.

Leclings of Heat and Cold.

7. Changes of Temperature give rise to fecling, in all
parts of the body, although the greatest sensitivencss is in
the skin.

The operation of cold and heat is on the organic functions.
The capillary circulation is first affected ; the vessels being
contracted by cold, and expanded by heat. The contraction
of the vessels stops the supply of blood, and diminishes the
nutrition of the parts, causing organic depression and discom-
fort. At the same time, however, a reflex stimulus to the lungs
quickens the breathing action, and additional oxygen is taken
in; so that, indirectly, the vital forces are increased, and the
temporary and local depression may be more than atoned for.
We may thus account for the bracing effects of cold applied
within certain limits. Heat is in every respect the obverse.

The sensation of Cold is, as a rule, painful, and may be
either acute or massive ; nowhere is this distinction in the two
modes of Degree so clearly marked. An acufe cold acts like
a cut or a bruise, and is sufficiently characterized among acute
physical pains; the destruction of the tissue and the irritation
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of the nerve is the same asin a scald. The massive feeling of
cold, expressed by chillness, may amount to extreme wretched-
ness.

The sensation of Warmth, on emerging from cold, is one
of the greatest of physical enjoyments. It may be acute, as in
drinking warm liquid, or massive, asin the bath, or other warm
surrounding. Of passive physical pleasure, it is perhaps the
typical form ; the other modes may be, and constantly are,
illustrated by comparison with it; as are also the genial pas-
sive emotions—love, beauty, &ec.

The principle above alluded to,—namely, change of im-
pression as a condition of consciousness, is also prominently
exemplified in heat and cold ; an even temperature gives no
sensation.

Sensations of the Alimentary Canal.

8. These sensations, although closely allied to Taste,
are not to be confounded with it.

The objects of the sense are the materials taken into
the body as food and drink.

Food is variously classified. Water is the liquid basis, or
vehicle. The solids are divided into Saccharine substances,
including starch and sugar; Oily substances, as the various
fats and oils, including alcohol ; Albuminous substances (which
contain nitrogen), as albumen, the fibre of meat, caseine (from
cheese), gelatine, &c. These last are requisite in renewing
the tissues, which nearly all conlain nitrogen ; while the
others serve the more exclusive function of producing force,
(a8 muscular power, nervous power, and animal heat,) by
slow combustion or oxidation, which is also the destination of
the largest part of the albuminous food.

9. Omitting the physiology of Digestion, we may
enumerate, as follows, the chief feelings due to Ali-
mentary states—Relish and Repletion, Hunger, Nausea,
and the Pains of Deranged Digestion.

Relish and Repletion are the pleasurable states of eating.
Varying with the digestive power of the system, and with
the quality of the food, these feelings are, in ordinary cir-
cumstances, an important part of human pleasure. The first
stage is represented by Relish, a pleasurable sensation, both
.acute and of considerable amount. The volitional energy
inspired by it, in all animals, is the most remarkable testimony
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to its intensity as pleasure. The acute stage of rclish is sue-
ceeded by the more voluminous pleasure of Repletion, whose
seat is in tho surface of the stomach, the part engaged in the
digestion of the food ; a massive exhilaration, closely allied to
agreeable warmth, and to the elation of stimulants.

The physical concomitants of Hunger are a collapsed con-
dition of the stomach, and a deficiency of nutritive material in
the system. Of the feeling itsclf, the first stages are mere
depression or uneasiness; next come on gnawing pains re-
ferred to the region of the stomach, and in part muscular;
these are followed by sensations of a more massive character,
derived from the system at large, and indicating the stage of
inanition or starvation.

Nausea and Disgust express a mode of powerful feeling
characteristic of digestion, as suffocation is of the lungs. The
feeling is associated with the act of vomiting ; the wretched-
ness of it in extreme cascs, as sca-sickness, is insufferable.
The sensation is unique. 'The healthy routine of comfortable
digestion is exchanged for a depression great in mass, and
aggravated by acute nervous suffering. The memory of this
state is an active recoil from whatever causes it ; hence disgust
is a term for the most intense repugnance and loathing.

The pains of Deranged Digestion are numerous. Some are
extremely acute, as spasm in any part of the intestine. Many
forms of indigestion arc known simply as inducing a depressed
tone, or interfering with the exhilaration of healthy meals.
Sluggishness of the bowels is attended with massive depres-
sion ; the re-action brings a corresponding buoyancy.

Under the present head may be classed the feelings con-
nected with the sexual organs, the mammary glands in
women, and tho lachrymal gland and sac. These are the
result of organic processes in the first instance; but they
enter into complicated alliances, to be afterwards noticed, with
our special emotions.

There still remain the important organic functions of the
Skin, which are attended with pleasurable and painful sensi-
bilities. They will be noticed under the sense of Touch.

In the Muscular Feclings, together with the Organic Sen-
sations now cnumerated, ariscs that large body of our sensi-
bility denominated physical Comfort and Discomfort.
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SENSE OF TASTE.

1. The sense of Taste, attached to the entrance of the
alimentary canal, is a source of pleasure and pain, and a
means of discrimination, in taking food.

The Objects of Taste are chiefly the materials of food.

Of mineral bodies, water is without taste. But most
liquid substances, and most solids that can be liquified or dis-
solved, have taste; vinegar, common salt, alum, are familiar
instances.

Nearly all vegetable and animal products, in like manner,arc
characterized by taste. A few substances are insipid, as white
of egg, starch, gum ; but the greater part exhibit well marked
tastes; sweet, as sugar; bitter, as quinine, morphine, strych-
nine, gentian, quassia, soot, &c.; sour, as acids generally;
pungent, as mustard, pepper, peppermint ; fiery, as alcohol.

2. The Organ of Taste is the tongue, and the seat of
sensibility is its upper surface.

The upper surface of the tongue is seen to be covered with
little projections called papille.  They are of three kinds, dis-
tinguished by size and form. The smallest and most numer-
ous are conical or tapering, and cover tho greatest part of the
tongue, disappcaring towards the base. The middle-sized are
little rounded eminences scattered over the middle and fore
part of the tongue, being most numerous towards the point.
The large-sized are eight to fifteen in number, situated on the
back of the tongue, and arranged in two rows at an angle like
the letter V. The papille contain capillary blood vessels
and filaments of nerve, and are the seat of the sensibility of the
tongue.

Two different nerves supply the tongue; branches of the
nerve called glosso-pharyngeal (tongue and throat nerve) are
distributed to the back part; twigs of the fifth pair (nerve of
touch of the face) go to the fore-part. The effect, as will be
seen, is a two-fold sensibility ; taste proper attaches to the
first named nerve, the glosso-pharyngeal; bitter is tasted
chiefly at the back of the tongue. Taken as a whole, the sen-
sibility of the tongue is distributed over the whole upper side,
but less in the middle part and mostl in the base, sides, and
ip. The relish of food increases from the tip to the back,
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which is an inducement to keep the morsel moving backwards
till it is finally swallowed.

The indispensable condition of taste is solubility. Also
the tongue must not be in a dry or parched condition. The
sensibility is increased by a moderato pressure; and is dead-
ened by cold.

No explanation has yet been given of the mode of action
on the nerves during taste. It is probably of a chemical
nature, resulting from the combination of the dissolved food
with a secretion from the blood-vessels of the papillae.

3. The Sensations of Taste fall under a three-fold
division : (1) those in direct sympathy with the Stomach,
as Relish ; (2) Taste proper, and (3) Touch.

As to the first, there is an obvious continuity of structure
in the Tongue and Alimentary canal, a common character of
surface as regards mucous membrane, glands, and papills.
Moreover, apart from taste proper, the feeling in the tongus
indicates at once whether a substance will agree or disagree
with the stomach; the tongue is in fact the stomach begun.
And farther, what we call relish is distinct from taste; butter
and cooked flesh are relishes ; salt and quinine are tastes; the
one varies with the condition of the stomach, being in some
states converted into nausea, as in sea-sickness; the other re-
mains under all variations of the digestive power.

4. The Tastes in sympathy with the Stomach are
Relishes and Disgusts.

Relishes, as already explained, are the agreeable feclings
arising from the kinds of food called savoury, as animal
food, and the richer kinds of vegetables. Sugar is both
a relish and a taste. As a fecling of pleasure, a relish is more
acute and less massive than the digestive sensations, but less
acute and more massive than mere sweetness of taste. The
speciality of the feeling is the alliance with digestion. What
possesses relish may be hard to digest, but will not be nau-
seous in the stomach. The strength of this fecling is farther
measured by its volitional urgency, or spur to the act of eat-
ing. The intellectual persistence is not high.

Relishes imply their opposite, disgusts, in which the sto-
machic sympathy is equally apparent, and which may be
similarly characterized with reference to the corresponding
digestive sensation.
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5. Taste proper comprehends Sweet and Bitter tastes.

Sweetness is typified in the taste of sugar, to whose pre-
sence is owing the sweetness of fruits and articles of food
generally. This sensation may be called the proper pleasure
of taste, or the enjoyment decrivable through a favourable
stimulus of the gustatory nerves. In Degree it is acute; in
Speciality we recognize it as possessing a character, inde-
scribable in language, but not confounded with the pleasure
of any other sense. Its volitional character accords with its
nature as pleasure. It is more intellectual than Organic sen-
sations generally, or than Relish; we can discriminate its de-
grees better, and remember it better. Taste may be the lowest
of the five senses, as regards intellectual properties, but it is
above the highest of the organic group.

Bitter tastes arc exemplified in quinine, gentian, bitter
aloes, and soot. This, and not sourness, is the opposite of
sweet ; it is the proper pain of taste, tho state arising by irri-
tating, or unfavourably stimulating, the gustatory nerve. The
characteristics are the same, with obverse allowance, as for
sweetness.

6. In the third class of tastes, therc is present an
element arising through the nerves of Touch. Pungency
is their prevailing character. They include the saline,
allaline, sour or acid, astringent, fiery, acrid.

The saline taste is typified in common salt. It is neither
sweet nor bitter, but simply pungent or biting; and, in all
probability, the sensation is felt through the nerves of the fifth
pair. In some salts, the pungency is combined with taste pro-
per; Epsom salts would be termed partly saline, and still
more decidedly bitter.

The alkaline taste, as in soda, potash, or ammonia, is a
more energetic pungency, or more violent irritation of the
nerves; the pungency amounting to acute pain, as the action
becomes destructive of the tissue.

The sour or acid taste is the most familiar form of pungency,
as in vinegar. The pain of an acid resembles a scald rather
than a bitter taste. The pleasure derivable from it is such
as belongs to pungency, and must observe the same limits.

The astringent is a mild form of pungency ; itis exemplified
by alum. The action in this case has manifestly departed from
pure taste, and become a mere mechanical irritation of the

‘nerves of touch. Astringent substances canse a kind of shrink-
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ing or contraction of the surface; an effect imitated by the
drying up of a solution of salt on the skin. What is called a
‘rough’ taste, as tannin, is a form of astringency.

The fiery taste of mustard, alcohol, camphor, and volatile oils,
is of the same generic character, although more or less mixed
with taste proper. The acrid combines the ficry with the bitter.

SENSE OF SMELL.

1. The Sense of Smell, placed at the entrance of the
Jungs, is a source of pleasure and pain, and a means of
discrimination as regards the air taken into the lungs.

This sense is also in close proximity to the organ of Taste,
with which smell frequently co-operates.

2. The Oljects of smell are gaseous or volatile bodies,
the greater number of such being odorous,

The chief inodorous gases are the elements of the atmo-
sphere, that is, nitrogen, oxygen, vapour of water, and carbonic
acid (in the small amount contained in the air). Carbonic
oxide, sulphurous acid, chlorine, iodine, the nitrous gases,
ammonia, sulphuretted and phosphuretted hydrogen, and the
vapour of acids generally, are odorous. The newly discovered
ozone, is named from the odour it gives. Some minerals give
forth odorous effluvia, as the garlic odour of arsenic, and the
odour of a picce of quartz when broken. The vegetable king-
dom is rich in odours; many plants are distingunished by this
single property. Animal odours are also numerous.

The pleasant odours, chemically considered, are hydro-
carbons ; they aro composed chiefly of hydrogen and carbon.
Such are alcohol and the ethers, ean de Cologne, attar of roses,
and the perfumes generally. Of the repulsive and disagreeable
odours, one class contain sulphur, as sulphuretted hydrogen.
The worst-smelling substances yet discovered have arsenic for
their base. Such are the kakodyle series of compounds dis-
covered by Bunsen, from the study of a substance long known
as ‘liquor of Cadet’ The pungent odours are typified by
ammonia ; nicotine, the element of the snuffs, is an analogous
compound.

3. The development of odours is favoured by Heat, and
by Light. The action of Moisture is not uniform.
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Heat operates by its volatilizing power, and by promoting
decomposition. Light is a chemical influence. Moisture may
dissolve solid matters and prepare the way for their being
volatilized.

4. The gaseous property, called diffusion, determines
peculiar manifestations in odours.

Some odours are light, and therefore diffuse rapidly, and
rise high; as sulphuretted hydrogen. The aromatic and
spice odours, by their intensity and diffusibility combined, are
smelt at great distances; the Spice Islands of the Indian
Archipelago are recognized far out at sea. The animal
effluvia are mostly dense gases ; they are slowly diffused and
do not rise high in the air. In scenting, a pointer dog keeps
Lis nose close to the ground. Unwholesome eflluvia, very
strong on the ground, are unperceived at the height of a few
feet. In tropical swamps, safety is obtained by sleeping at a
height above the ground.

5. The Organ of Smell is the nose, and the place of sen-
sibility is the membrane that lines the interior and the
complicated cavities branching out from it.

The nose is lined throughout with a mucous membrane ;
and the complicated bones adjoining it, give extension of sur-
face to that membrane, whereby the sensibility is magnified.
It is also an important fact, in the Anatomy of the organ, that
the proper nerve of smell, called olfactory, is most copiously
distributed in the interior recesses, and not at all near the
entrance of the nostrils ; to which part, twigs of the fifth pair
are distributed, conferring upon it a tactile sensibility.

6. The mode of action of odours appears to be a process
of oxidation.

The facts in favour of that view were pointed out by
Graham. Odorous substances in general are such as oxygen can
readily act upon ; for example, sulphurous hydrogen, and the
perfumes. Again, gases that have no smell are not acted on by
oxygen at common temperatures; the pure marsh gas, car-
buretted hydrogen, which has no smell, has been obtained from
deep mines, where it has been in contact with oxygen for
geological ages. It is farther determined that unless a stream
of oxygen passes through the nose, there is no smell,
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7. The Sensations of Smecll are, first, those in sympathy
vith the Lungs ; secondly, those of Smell proper ; thirdly,
hose involving excitation of nerves of Touch.

Those in sympathy with the Lungs may be described
oy the contrasting terms—fresh and close odours.

Fresh odours arc the feelings of exhilaration from the
juickened action of the lungs. Certain odorous substances
ave that quickening efficacy, as cau de Cologne, lavender, pep-
ocrmint, and many, but not all, perfumes ; the spirit used in
lissolving the essences being not unfrequently the source of
the stimulus. These are the substances used for reviving the
system depressed by the atmosphere of a crowd.  Treshness
may, or may not, be joined with fragrance; the odour of a
tanyard is stimulating to the lungs; the smell of a cow is fresh
and sweet. Musk is probably stimulating.

Close or suflocating odours arise from a depr®ssed action
of the lungs. The eflluvia of crowds, and of vegetable and
animal decay, the deficiency of oxygen, and the accumulation
of carbonic acid, however caused, lower the powers of life, and
are accompanied with a depressing secusation, which should
properly be called a sensation of the lungs, but which we con-
nect also with smell. The smell of a pastry-cool’s kitchen is
close and yet sweet.

Certain odours, as sulphuretted hydrogen, are nauseous or
disgusting, which implics a sympathy with the stomach,
although in what mode, or through what nerves, is not clear.

8. Connected with proper olfactory sensibility are
fragrant odours and their opposites.

For swect or fragrant odours we refer to the rose, the violet,
the orange, the jasmine, &c. In them we have the proper plea-
sure of the organ of smell; the enjoyment derivable through
the olfactory nerves. It is acute or massive, according to the
concentration or diffusion of the material ; compare an
essence, as lavender, or rosemary, with a bed of mignonette
or a field of clover. A certain degree of what is termed re-
finement attaches to the pleasures of pure smell; the stimulus
is so gentle that it can be endured for a length of time without
palling.

The opposite of sweetness is given in the expressive name
stink ; a milder substitute is malodour. The smell of assafoe-
tida is an example ; some of our repulsive odours are in part
disgusting, and do not represent pure olfactory pain. Va.
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lerian, rag-wort, and the scum of stagnant marsh (squeezed
in the fingers) give forth malodours. Whenever the olfactory
nerves are painfully irritated, this is the character of the pain.
Amid many distinguishable varieties of bad smell, there is a
common type of sensation.

9. Through excitation of the nerves of touch we derive
the pungent odours.

Ammonia (as in smelling salts), nicotine, mustard, acetic
acid, give rise to a sharp stinging sensation, for which the best
name 18 pungency. It is most probably a mechanical irritation
of the nerves of the fifth pair; habitual snuff-takers lose the
pure olfactory sensibility. The general effect, named pungency,
is a mode of nervous and mental excitement; within limits, i$
gives pleasure. A loud sound, a flash of light, a hurried pace,
have a rousing effect, pleasurable, if the nerves are fresh and
unoccupied, painful otherwise.

The ethereal odours, as aleohol and the aroma of wines, are
partly fresh and sweet, and partly pungent.

There are odours that we may call acrid, combining pun-
gency with ill smell, as the odour of coal-gas works.

The sensual appetites are, in many cases, fired by odours.
The smell of flesh excites the carnivorous appetite ; which may
be due partly to association, and partly to that sympathy of
smell with digestion, shown in the nauseous odours. Sexual
excitement, in some animals, is induced by smell, as by many
other sensations. There is here a general law, that one great
pleasure fires the other pleasurable sensibilitics. (See TENDER
Exotion.)

Some sapid bodies are algo odorous. In the act of expira-
tion accompanying mastication, especially the instant after
swallowing, the odorous particles are carried into the cavities
of the nose, and affect the sense of smell. This is flavour.
Cinnamon has no taste, but only a flavour ; that is, an odour
brought out during mastication.

Viewing Smell in the Intellectual point of view, once for
all, we find it considerably in advance of Organic Sensibility,
if not of Taste also. The power of discrimination exercised
by smell is very great; we derive much instruction and
guidance by mcuns of it. Yet higher in this respect is its
development in many animals, as the ruminants, certain of
the pachydermatous animals, and, above all, the carnivorous
quadrupeds. The scent of the dog seems miraculous.

The power of recollection is usually in proportion to the
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aptitude for discrimination; and in regard to smells, the
power of recollecting is considerable. We can, by an effort,
restore to mind the sweetness of a rose, the pungency of
smelling salts, or the bouquet of an essence.

SENSE OF TOUCH.

1. Asan intellectual, or knowledge-giving sense, Touch
ranks decidedly above Taste and Smell.
The Objects of Touch are principally solid substances.

Gases do not affect the touch, unless blown with great
violence. Liquids give little or no feeling, except heat or
cold. A certain firmness of surface is necessary, such as con-
stitutes solidity.

2. The sensitive Organ is the skin, or common integu-
ment of the body, together with the interior of the mouth,
the tongue, and the nostrils.

The parts of the skin are its two layers—cuticle and true
skin; the papille; the hairs and the nails; the two species of
glands—the one yiclding sweat, the other an oily sccretion;
with blood vessels and nerves.

The cuticle is the protective covering of the skin, being
itself insensible ; it varies in thickness from the 314 to the 4%
of an inch; being thickest on the soles of the feet, and on the
palms of the hands. The true skin lying underncath, and
containing the papillee, nerves, and blood-vessels, is the sen-
tient structure. It is marked in various places by furrows,
also affecting the cuticle, as may be scen in the skin of the
hand. The papille are small conical projections, besetting
the whole surface of the skin, but largest and closest on the
palm of the hand and fingers, and on the sole of the foot.
Their height on the hand is from 535 to 135 of an inch. Into
them blood-vessels enter, and also nerves; and they are the
medium of the tactile sensibility of the skin. The two sets of
glands concern the skin as a great purifying organ. Very
small muscular fibres have been discovered in the skin; they
are easily affected by cold, and their contraction makes the
shivering of the skin.

3. The action in Touch is simple pressure.

The contact of a firm body compresses the skin, and,
through it, the nerve filaments embedded in the papillee.
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4. The Sensations of Touch may be arranged under the
following heads :—the Emotional, and the Intellectual
sensations of Touch proper ; and the sensations combining
Touch and Muscularity.

The first class includes soft Touches, pungent smarts,
temperature, and some others.

Suft Touches. In these we suppose the gentle contact of
some extended surface with the skin, as the under clothing,
or the bed clothes. From such contact, results a pleasurable
sensation, of little acuteness, but of considerable mass, when
a large surface is affected. In most instances of pleasurable
contact, there is warmth combined with touch, as in the em-
brace of two creatures of the warm blooded species, or in the
contact of one part of the body with another. 'We become
insensible to the habitnal contact of our clothing, on the
geueral principle of Relativity ; but the transition to, or from,
the naked state makes us aware of our sensibility to touch.

The mixed sensation of contact and warmth is strongly
manifested in the clinging of the young to the mother, both
in the human species and in the inferior tribes. The warm
contact is maintained with great eunergy of will. It also de-
termines many of the peculiar modes of expression in human
beings ; as the putting of the finger or the hand to the
mouth and face, either as mere sensuous luxury, or as a
solace in pain. In luxurious repose, a soft warm contact is
desiderated for the hands.

Pungyent and painful sensations of Touch. A sharp, intense,
smarting contact with the skin, produces, up to a certain point,
an agreeable pungency or excitement ; beyond that, an acute
pain of the physical class. This is precisely analogous to the
effects of pungency spoken of under the foregoing Senses.
Mecre sensation, as such, is pleasurable within limits, when
the nerves are fresh. Excitement is joyful to the unexpended
nervous vigour; and this is gained by pungency.

The acute pains of the skin are illustrated in the discipline
of the whip; a form of pain supposed to have both volitional
efficiency at the moment, and intellectual persistency for the
future.

Sensations of Temperature. We included the feelings of
heat and cold among organic sensations. They are, in the
vast majority of instances, connected with the skin, of whose
sensibility they are a large and important item. The effect of
changes of temperature on the nerves may still be mechanical,
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seeing that the direct influence of such changes is to expand
or contract the tissuc. Some have supposed special nerves of
heat and cold, but without good evidence. The pleasures and
pains from this source have been sufficiently characterized.

The intellectual aspeet of the sense of Temperature deserves
mention. The power of discrimination has been estimated by
Weber, and is found the same at high and at low tempera-
tures; we can distingunish 14° from 14°.4 Reaumur, as well as
30° from 30°.4 ; this amounts to discerning a difference of about
1° Fahrenheit. The order of sensitiveness of the parts is as
follows ;—tip of the tongue, eyclids, lips, ncck, trunk: this is
nearly, but not exactly, the order of scnsitiveness to tactile
sensation.

Other painful sensations of the skin. The organic sensi-
bility of the skin gives rise to a variation of scnsations; its
healthy condition is an element in our physical comfort, and
obversely. Long compression of the same part, by checking the
circulation and affecting the nerves, occasions a massive un-
easiness. Fretting, chafing, pulling tho hairs, tearing open the
nails, bring on acute pains.

Another peculiar sensation of the skin is Tickling. Ouw this,
Weber remarks, that the lips, the walls of the nasal openings, and
the face gencrally, when touched with a feather, give the peculiar
sensation of tickling, which continucs till the part isrubbed by the
hand. In the nose, the irritation leads at last to sneezing.  The
excitation extends to the duets of the glands, which pour out their
contents, and increase the irritation. The violent sensation pro-
duced by bodies in contact with the cye, is of the nature of tick-
ling accompanied by flow from the glands, and readily passing into
pain. Why some places are liable to this sensation and others not,
it is difficult to explain.  The possession of delicate tactual dis-
crimination is not necessary to the effect.

5. The Intellectual secnsations of Touch proper are
Plurality of points and Pressure.

Plurality of points. Onc great feature in the intellectual
superiority of Touch, is the separateness of the sensations on
different parts of the skin. The points of a two-pronged fork
resting on the hand are noted as giving a double sensation ;
whereas in smell, there is no sense of plurality ; there may be
a sense of increase or diminution of degrees, but the whole
effect is one and continuous.

Very remarkable inequalitics in the degree of this dis-
crimination are observable on comparing different parts of the
body. The experiments for determining these (first instituted
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by Weber) consists in placing the two points of a pair of com-
passes, blunted with sealing wax, at different distances
asunder, and in various directions, upon different parts of the
body. It is then found that the smallest distance, for giving
the sense of double contact, varies from the thirty-sixth of an
inch to three inches. In Weber’s observations the range was
the twenty-fourth of an inch to two and a balf inches. The
part most sensitive is the tip of the tongue; according to
Weber, the smallest interval of doubleness is 3!y of an inch.

The interval of plurality varies according to the following cir-
cumstances. (1) It is greater along than across any of the limbs ;
across the middle of the arm or fore-arm it is two inches, along
the arm, three. (2) It is greater when the surfaces vary in struc-
ture, as the inner and outer surface of the lips. (3) If one of the
points is pressed forcibly, the other ceases to be distinguished.
(4) Two points, at a great distance apart, on a surface of greater
sensibility, are judged to be more widely apart. This will be
shown by drawing compasses over the different parts; they will
scem to widen in the most seusitive organs. The tongue exag-
gerates holes in the teeth. (3) By moving the points, instead of
keeping them still, the sensitiveness is greater ; an interval felt
single at rest, may feel double under motion. In the tactile dis-
crimination of a surface, we usually move the hand.

Whenever two points produce a double sensation, we may
imagine that one point lies on the area supplied by one distinct
nerve, while the other point lies on the area of a second nerve.
There is a certain stage of subdivision or branching of the ncrves
of touch, beyond which the impressions are fused into one on
reaching the cercbrum. How many ultimate nerve fibres are con-
tained in each unit nerve, we cannot pretend to guess; but on the
skin of the back, the middle of the thigh, and the middle of the
fore-arm, an area of three inches diameter, or between six and
seven square inches, is supplied by the filaments of a single unit.
On the point of the finger, the units are so multiplied, that each
supplies no more than a space whose diameter is the tenth of an
inch. Such units correspond to the entire body of the olfactory
or gustatory nerve; for these nerves give but one undivided im-
pression for the whole affected. If we had two different organs
of smell, and two distinct olfactory nerves, we should then pro-
bably have a fecling of doubleness or repetition of smells, like the
sense of two points on the skin.

Sensation of Pressure. When a contact amounts to a
certain energy of compression, we have a sensation passing
beyond mere touch. Muscular resistance apart, there is
a feeling induced by the compression of the deep-seated
parts together with the skin. It is a neutral feeling,
unless carried to the pitch of acute pain; but as we are
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intellectually conscious of its various degrees, it is a help to
our perception of mechanical forces.

The discrimination of pressure is obtained free from the
muscular discrimination, by supporting the hand on a table,
and putting weights upon it. In this way, Weber found that
the tips of the fingers could discriminate between 20 oz. and
19-2 oz.; and the forearm 20 oz. from 18'7 oz. This discrimi-
nation does not increase in proportion to the abundance of the
nervous filaments supplied to the part.

6. The third class of Scnsations of Touch are those
combining touch with muscular feeling. They include
resistance, weight, and pressurc; hardness and softness;
roughness and smootlmness; and the various modes of Kz-
tension.

Resistance, Weight, and Pressure. These, as already shown,
are primarily connected with muscular energy; a greater
weight induces a greater muscular expenditure. We have
just seen, however, that the compression of the skin and sub-
Jjacent parts is also a clue to the same property. But the
muscular discrimination surpasses the tactile at least in a
threefold degree : and what is of more consequence, the
muscular or active consciousness is what constitutes to us
the property of weight, pressure, or force. Tho fecling of
compression of the hand or limb is of itself a subjective sen-
sation, and might be confounded with mere subjective pains,
as in hurts. The feeling of expended encrgy is unambiguous
and decisive ; it means to us the objective fact of mechanical
force, the fandamental consciousness that we call matter.

Hardness and Softness. 'We appreciate these qualities also
by the combined scnsibility to pressure. The degree of resis-
tance to change of form is the degree of hardness. The nice
discrimination of this property enters into various manual pro-
cesses, as the art of the pastry-cook, the builder, the sculptor,
&c. 'We must still consider 1t as mainly residing in the mus-
cular tissue, which, according toits nervous endowments, may
be unequally developed among individuals, in respect of
discrimination. Flasticity is a mere variety of hardness and
softness ; it means the varying resistance, together with the
rebound of the body compressed.

Roughness and Smoothness are referable, in the first in-
stance, to the sense of plurality of points. The finger resting
on the face of a brush gives the feeling of a plurality of pricks,
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and we can judge whether these are few and scattered,
or whether they are numerous and close, up to the point
where they become too close for the sensibility of the
part. We can thus discriminate between a coarse pile and
finer one. But by moving the finger, according to a principle
already laid down, we increase the power of discrimination.
A third means is the organic sensibility to chafing, which is
greater as a surface is rougher; this brings in the pecu-
liarity of sharpness or bluntness of the asperitics; it applies
accurately to the operation of polishing, where the purpose is
to do away with all asperities. In discerning the qualities of
woven textures, softness and smoothness are taken together;
and there are great individual differences of tactual delicacy,
natural or acquired, in that discernment. The fineness of a
powder, and the beat of a pulse, arc judged of almost exclu-
sively by skin sensibility.

These tactile scnsations, whose importance consists in the
intcllectual property of discrimination, have also a corres-
ponding retentiveness.  We can recall and compare ideas of
touch, we can imagine or construct new ones, although with
less facility and vividness than in the casc of sights. With
the blind, whose external world is a world of touch, this
memory attains a much higher compass.

Burteusion, IForm, &e.—1It has been already laid down that
Extension, the most general property of the object world, is
based on our consclousness of muscular energy, and not on any
mode of passive scusation.  Still, our two senses—Touch and
sight, play an important part in the development of the notion,
which is highly complex, and not a simple or elementary
feeling, like mere resistance.

The purely nusenlar part of the feeling or idea of Exten-
sion is unresisted movement, as in the sweep of the arm, or
the forward movement of the body, in free space. It has been
seen that we have a discrimination of the duration and the
pace of these unobstructed movements. But tho power of
measuring degrees and of making comparisons is aided by
touch (and by sight), and that in various ways. (1) In the
first place, Touch (or the mixed sensation of touch and resist-
ance) supplies definite marks to indicate the beginning and
the end of the swecp, as in estimating the width of a door-
way by the band, or the dimensions of a room by walking
across it. Extension is the antithesis of resistanee or ob-
structed movement, and is felt by the presence of its contrast,
and this involves contact or touch. The only real notion that
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we can ever form of extension, as empty space, is a sweep
between two resistances; infinite space, where the points,
or termini, of resistance are done away with, is therefore an
incompetent, irrelevant, impossible conception; it does not
comply with the conditions indispensablo to the notion. (2)
In the second place, when the hand is moved over a surface,
the feeling of continuance of movement is accompanied with
a continuance of tactile sensation, and the estimmate of the
two jointly is more exact than of one singly. A feeling of
the subject (touch proper) is superadded to a feeling of the
object (expended energy, as movement) and deepens the im-
press of that sensibility without constituting itself the objective
basis. (3) In the third place, movement in vacuo is unable
to indicate the vital difference between succession and co-
existence—time and space. Now, co-existence in space is
implied in our matured idea of extension. But this co-
existence is the result of a peculiar experionce, and to
that experience the senses must contribute. When we move
the hand over a fixed surface, we have, together with feelings
of movement, a succession of feelings of touch ; if the surfaceis
a variable one, as when a blind man reads with the hand, the
sensations are constantly changing, and are recognized as a
definite series. Repeat the movement, and the series is re-
peated ; invert the movement, and the series appears in an
inverted order. Now this continuance of a fixed serial order
marks something different from mere continuing movement
by itself, which gives no element of fixity or persistence. A
person looking on while a procession passes by, is differently
affected from another person walking up and down by the
side of the same body standing still.  Such is the difference
between time and space, as appreciated by combinéd move-
ment and sensation. Time or succession is the simpler fact;
co-existence, or extension in space, is a complex fact; and the
serial fixedness of sensations is one clement of the complication.
Extension is recognized by us as linear, superficial, or
solid; the difference being one of complexity. Linear ex-
tension nearly corresponds to a simple sweep of the arm ; the
straight direction, however, demands a muscular adjustment.
Superficial extension, as in a pane of glass, involves cross
movements in addition. Cubical extension is merely a higher
stage of complication. We are capable not only of the mus-
calar groupings requisite for these three grades of extension,
but of discriminating one grouping from another ; a short line
from a longer, an oblong {rom a square, and so on; and we
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are farther capable of retaining or laying up abiding impres.
sions corresponding to each. We can retain, and recall, the
muscular movements, groupings, and adjustments, deter-
mined in our tactual examination of a one foot cube; such a
cube means to us (sight apart) a scries of touches imbedded
in a series of muscular feelings.

Our having two hands, and five fingers in cach, gives us
another, and shorter, clue to surfaco and solidity. The out-
spread hand with its plurality of touches is a means of dis-
tinguishing surface, :nhanced by the use of both hands. In
like manner, solidity can be perceived by the clench of one hand
on two surfaces, or still better, by combining both hands.
The sense of solidity gained by combining the hands is
parallel to the solid effect in vision from the two eyes.

Size, Distance, Direction, Situation, and Form, are merely
modes of Extension; they are all muscular experiences
aided by scnse. Size or magnitude is merely another name
for extension. Distance is extension betwcen two points.
Direction, mathematically taken, is measurement of distance
from some standard of reference. The primitive reference is to
our own body ; and direction consists in the spccific move-
ments of the different members—tho putting forth of the right
arm or the left, the throwing the hand or body forwards or
backwards, up or down. Situation is distance and direction
combined. Form is the successive positions of the outline;
we acquire definite movements corresponding to the different
forms—a straight line, a circle, an oval, a sphere, a cube,
and embody our recollection of these in ideal movements or
muscular feelings, with tactile accompaniments,

Thus, in the knowledge of Extension, and its modes,
through touch and locomotion, there is alrecady a vast and
complicated mass of acquirements, involving a large number
of muscles and an immense apparatus of connecting nerves.

The observations made on persons born blind have furnished
a means of judging how far touch can substitute sight, both in
mechanical and in intellcctual operations. These observations
have shown, that there is nothing essential to the highest intel-
lectual processes of science and thought, that may not be attained
in the absence of sight. The integrity of the moving apparatus
of the frame renders it possible to acquire the fundamental
notions of space, magnitude, figure, force, and movement, and
through these to comprehend the great leading facts of creation,
as taught in mathematical, mechanical, or physical science.
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SENSE OF HEARING.

1. The Objects of hearing are material bodies in a state
of tremour or vibration, from being struck ; which tremour
affects the air, and thence the ear.

Hard and elastic textures are the most sonorous. The
metals rank first ; next, are woods, stones, and earthy bodies.
Liquids and gascs sound fecbly, unless impinged by solids.
The howling and the rustling of the wind are its play upon the
carth’s surface, liko the Alolian harp. In the cataract, water
impinges water ; and, in tho thunder, air is struck by air.

2. The Ear, the Organ of hearing, is divisible into (1)
the External ear, (2) the Tympanum or Middle ear, and (3)
the Labyrinth, or Internal ear.

The two first divisions are appendages or accessorics of
the third, which contains the senticnt surface.

The Outer ear includes the wing of the car—augmenting
the sound by reflexion, and the passage of tho ear, which is
closed at the inner end by the mewmbrane of the tympanum.

The Middle ear, or Tympanum, is a narrow irrcgular
cavity, extending to the labyrinth, and communicating with
the throat, through the Eustachian tube. It contains a chain
of small bones, stretching from the inner side of the membrane
of the tympanum to an opening in the labyrinth ; there are
also certain very minute muscles attached to these bones. The
inner wall of the tympanum, which is the outer wall of the
labyrinth, is an even surface of bone, but chiefly noted for two
openings—the oval and the round—both closed with mem-
brane. It is to the oval opening that the inner end of the
chain of bones, the stirrup bone, is applied. Of the muscles,
the largest is attached to tho outer bone of the chain (the
malleus), and is called tensor fympani, because its action is to
draw inwards, and tighten, the tympanum. Two or three
other muscles are named, but their action is doubtful.

The Internal ear, or Labyrinth, contained in the petrous or
hard portion of the temporal bone, is made up of two struc-
tures, the bony and the membranous labyrinth. The bony
labyrinth presents externally a spiral shell called the cochlea,
and three projecting rings called the semicircular canals. The
interior is hollow, and filled with a clear liquid secreted from
a thin lining membrane. It contains a membranous structure,
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corresponding in shape to the tortusities of the bony laby-
rinth, hence called the membranous labyrinth ; this structare
encloses a liquid secretion, and supports the ramifications of
the auditory nerve.

3. The mode of action, in hearing, is the ultimate com-
pression of the filaments of the nerve of hearing, by the
compression of the liquid contents of the labyrinth. The
ear is thus a very delicate organ of touch.

The waves of sound, entering the outer ear, strike the
membrane of the tympanum, and make it vibrate. These
vibrations are communicated to the chain of bones; and the
last of the chain—the stirrup bone, gives a corresponding series
of beats to the tight membrane of the oval opening, the result
of which is a series of condensations of the liquid contents,
and compressions of the auditory nerve; these compressions
propagated to the brain are connected with the sensation of
sound. An experimental imitation of the mechanism has
shown that the arrangement answers well for delicate hearing;
the surface best adapted for receiving aerial beats is a stretched
membrane; which membrane Anparts these most advantage-
ously to a solid rod; and between a solid rod and the auditory
nerve the most suitable medium is a liquid. The intensity
and the rapidity of the nerve compressions are exactly in ac-
cordancc with the aerial waves. Our greatest difficulty is to
understand how a single rod can be the medium of a large
volume or plurality of sounds; we must supposc them taken
in succession by an extraordinary rapidity of the vibrating
action. Attempts have been made to allocate the different
degrees of pitch to different parts of the lubyrinth, and thence
to distinct nervous filaments.

It has not been completely ascertained on what occasions, and
with what effect, the tensor tympani muscle is brought into play.
It was observed by Wollaston, that when the membrane is stretched
the ear is less affected by grave sounds, as thunder or cannon, and
more sensitive to shrill sounds, as the rattling of carriages or
the creaking of paper. Ilence the action of the tensor tympani
muscle would be protective against painfully grave sounds, and
obversely.

4. The Sensations of Sound may be divided into three
heads :—(1) The General Emotional effects of sound; (2)
Musical sounds; and (3) the Intellectual sensations,

The General effects of sound may be considered under
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Quality (pleasant and painful), Intensity, and Volume or
Quantity.

Sweetness. Tho terms sweet, rich, mellow, silvery, are
applied to the pleasing sensations of sound, pure and simple.
Certain materials, instruments, and voices, by their mere
tone, please and charm the car; while some are indifferent,
and others have a grating, harsh ecffect. The structural
peculiarities connected with these differences are still a matter
of conjecture. From the analogy ot touch, we may suppose
that a gentle stimulation of the nerves of hearing is plea-
surable,and the admixture of violent impulses painful. Another
circumstance is assigned by Helmholtz—namely, harmony of
tones, instead of discordant variety.

The character of sweet sounds generally is acute pleasure,
as we might expect from an organ small and sensitive. While
the emotional and volitional peculiarities are sufficiently im-
plied in this designation, a remark must be made on the intel-
lectual property of the pleasures of sound. We are now ap-
proaching, it’ we have not reached, tho top of the scale in this
respect; tho pleasures of hearing, taken as a whole, are more
endurable, more persistent, and more easily revived in idea,
than any other sensible pleasures, except sights.

Intensity, Lowdness. Any sound, not too loud, may be
agreeable solely as stimulus, withont giving the acute pleasure
above described. A certain pitch of loudness amounts to
pungency of sensation, mere excitement, which is grateful
under the circumstances already noticed, namely, unexhausted
nervous irritability. A certain coarse pleasure is given to
robust natures and to children by loud noise, as by any other
kind of exciting stimulus. Beyond these limits, loudness of
sound passes into acute pain, and is a cause of nervous ex-
haustion ; as in the screeching of a parrot-menagerie, the
shrill barking of dogs, the screaming of infants, the railway
whistle. The mental discomposure is greater when they are
sudden and unexpected.

Volume or Quantity. Acute as is the general character of
hearing as a sense, we may have effects that are by compari-
son voluminous. This happens when the sound comes from
a sounding mass of large surface or extent ; for example, the
shout of a great multitude, the waves of the many-sounding
sea, the thunder, or the wind. The multiplication of sound
is more agreeable than the augmented intensity ; the stimulus
is increased without adding to the nervous fatigue. Apart



o4 SENSE OF HEARING.

from intrinsic sweetness and music, the greatest pleasures of
sound are derived from voluminous effects.

5. Musical Sounds involve the properties of itch,
Wazxing and Waning, Harmony and Discord.

Liteh, or Tone. This is the fundamental property of musicul
sounds.

By pitch is meant the acuteness or graveness of the sound, as
determined by the ear; and this is found to depend on the rapidity
of vibration of the sounding body, or the number of vibrations
performed in a given time. Most ears can mark a difference be-
tween two sounds differing in acuteness or pitch; those that
cannot. do so, to a minute degree, are incapable of music. The
gravest sound audible to the human earis stated, by the gencrality
of experimenters, at 20 vibrations per second ; the limit of acute-
ness i1s various for different individuals, the highest estimate ig
73,000 vibrations in the seccond. The cry of a bat is so acute as to
pass out of the hearing of many persons. The extremo audible
range would amount to between nine and ten octaves,

A musical note is sweeter than an unmusical sound ema-
nating from the same source. The explanation may be partly
its purity, and partly its contzining alrcady an element of
harmony, in the equal timing of the beats.

Waxing and Waning of sound.  The charm of this pe-
culiar effect, resembling the waxing and waning of move-
ments (p. 23), is well known. ‘That music hath a dying
fall”  The moaning of the wind exemplifies it. The skilful
singer knows how to turn it to account. In some kinds of
pathetic oratory, it degenerates into the whine or sing-song.

Harmony and Discord. When a plurality of sounds concur,
there may be harmony, discord, or mere indiffercuce.

Harmony is known to arise from the proportions of the rates of
vibration of musical sounds; 1 to 2 (octave), 2 to 3 (fifth), 3 to 4
(fourth), and so on, up to a certain point, when the harmony fades
away into discord. The harmonious adjustment of sounds in
succession (melody), and in concurrence (harmony proper), is
musical composition, to which are added other cffects of Time,
Emphasis, &. The plcasures of harmony are well known, but
they somewhat transcend the simple sensations, and trench upon
the sphere of the higher emotions, under which some farther notice
will be taken of them.

6. The more Intellectual sensations of sound are prin=-
cipally those connected with perceiving Articulatenc:s,
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Distance, and Direction. Reference may also be made to
Clearness and Teémbre.

Clearness. This is another name for purity, and implies that
a sound should stand out distinct, instead of being choked
and cncumbered with confusing ingredients. Both the plea-
sure of music, and the perception of meaning, are involved in
the clearncss of the sounds. We have already surmised that
the primitive sweetness of sounds may be involved with their
purity, and so with their clearness; silver and glass are re-
markable for both the sweetness and the purity of their tones.

Timbre, Complexion, or Quality. Different materials, in-
struments, and voices, although uttering the same note, with
the same intensity, yet affect the car differently, so as to be
recognized as distinct.  This is called the timbre or speciality
of the instrument. Certain experiments made by Helmholtz
profess to explain this difference, and, along with it, the differ-
ence of vowel quality in articulate sounds.

Avrticulate sounds. The discrimination of these is the
foundation of speech.

The consonants in general are distinguished through the
characteristic shock given by them severally to the ear. The
hissing sound of s, the burring of 7, the hum of m, are well marked
modes of producing varicty of effect. We can understand how
each should impart a different kind of shock to the nerve of hear-
ing. So we can sce a reason for distinguishing the abrupt sounds
P, t, k, from the continuous or vocal sounds b, d, and g, and from
the same sounds with the nasal accompaniment m, », ng. 1t is
not quite so easy to explain the distinction of shock between the
labials, dentals, and gutturals; still, if we compare p (labial),
with & (guttural), we can suppose that the stroke that gives the
k is in some way harder than the other,

Much greater difficulty attaches to the vowel sounds, which
differ only in the mode of opening the mouth while the sound is
emitted.  Helmholtz lays it down, as the result of numerous ex-
periments, that vowel sounds contain, besides the ground-tone, a
number of upper-tones, or by-tones, with double, triple, &c., the
number of vibrations of the ground-tone; and are distinguished,
or have their peculiar character, according to the nature of the
accompaniments in each case, Willis and Cagniard-Latour con-
trived modes of producing vowel sounds artificially ; and Helm-
holtz, by making specific combinations of various simple tones,
imitated all the vowel articulations.

When the ground-tone is heard alone, the sound has the
character of w (full). The o has, along with the ground-tono, the
next octave audibly combined. The a (ah) is characterized by the
marked presence of the very high octaves.
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Distance. This is judged of entirely by intensity, and is
ascertainable only for known sounds. The same sound is
feebler as it is remote, and we infer accordingly. Where we
have no opportunities of comparing a sound at different known
distances, our judgment is at fault, as with the thunder, and
with the roar of cannon. It being an effect of distance to
make sounds fade away into a feeble hum, if we encounter
a sound whose natural quality is feeble, as the humming of the
bee, we are ready to imagine it morce distant than it is.

Direction. 'We have no primitive sense of direction ; it is
an acquired perception, based on our discrimination of the in-
tensity and the clearness of sounds.  In certain positions of the
head, the same sound is stronger than in others ; the direction
most favourable being no doubt the straightest, or the line of
the passage of the outer car.

Let us consider first the case of listening with a single
ear. When the turning of the head makes a sound less loud
and distinet, we conclude that it has passed out of the direct
line of the ear, or a dircction at right angles to that side of
the head. 'When another movement brings it into greater
distinctness, we conclude that it was at first away from that
direction.

The combined action of the two cars materially aids the
perception. The concurrence of the greatest possible effect
on the right car with the least on the left ear, is a token that
the sound is on our right hand; an equal effect on both ears
shows it to be before or behind. At best, the sense of direc-
tion of sounds is not dclicate.  We cannot easily find out a
skylark in the air {rom its noto; nor can we tell the precise
spot of o noise in a large apartment.

SENSE OF SIGHT.

1. The OZjects of Sight are nearly all material bodies.

Bodies at a certain high temperature are self-luminous;
as flame, red-hot iron, &c. ; the celestial lights being supposed
analogous. Other bodies, as the greater number of terrestrial
surfaces, the moon and the planets, are visible only by re-
flexion from such as are self-luminous.

2. The Organ of Sight, the Eye, is a compound optical
lens in communication with a sensitive surface,
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Besides the structures composing the globe of the eye, there
are various important accessory parts. The eye-brows are thick
arched ridges, surmounting the orbit, and acted on by muscles, so
as to constitute part of the expression of the face. The eye-lids
aro the two thin moveable folds that screen the eye; the upper is
the larger and more moveable, having a muscle for the purpose.
The length of the opening varies in different persons, and gives
the appearance of a large or a small eye. The lids are close to the
ball at the outer angle; but a small red body (lachrymal caruncle)
intervenes at the inner angle; and near this body the lachrymal
ducts picrce both eye-lids. The lachrymal apparatus consists of (1)
the gland for scereting the tears at the upper corner of the outer
side of the orbit; (2) the two canals for receiving the fluid in the
inner side of the orbit; and (3) the sac, with the duct continued
from it, through which the tears pass to the nose. The tears are
secreted by the lachrymal gland, and poured out from the eye-lids
upon the eye-ball; the washings afterwards running into the lach-
rymal sac, and thence away by the nose.

The globe or ball of the eye is pluced in the fore-part of the
cavity of the orbit; it is fixed there by the optic nerve behind,
and by the muscles with the eye-lids in front, but with freedom
to change its position. The form of the ball is round but irregular,
as if a small piece were cut off from a larger ball, and a segment
of a smaller laid on; the smaller segment is the projecting trans-
parent part seen in front. Except under certain influences, the
two cyes look nearly in the same direction; otherwise expressed
by saying, their axes are nearly parallel.

The cye-ball consists of three investing membranes, making up
the shell, and of three transparent masses, called its humours,
which constitute it an optic lense. External to it in front, is a thin
transparent membrane called the conjunctiva, & mere appendago
arising out of the continuation of the lining mucous membrane
of the oye-lids. The red streaks in the white of the eye are its
blood-vessels.

The outer investing membrane or tunic is called the sclerotic,
and is a strong, opaque, unyielding fibrous structure ; on it depend
the shape and the firmness of the ball. It extends over the whole
of the larger sphere to the junction of the smaller in front. Itscon-
tinuation, or substitute, in the clear bulging part of the eye is the
cornea, which is equally firm, but transparent. The sclerotic is
about four-fifths of the shell ; the cornea, one-fifth,

Next the sclerotic is the choroid coat, a membrane of a black or
deep brown colour, lining the chamber of the eye up to the union
of the sclerotic and cornea. It is composed of various layers.
Outside are two layers of capillary blood-vessels, veins and arteries.
Inside is the layer containing the black pigment, which it is the
object of the numerous blood-vessels to supply. The pigment is
enclosed in cells, about the thousandth of an inch in diameter,
and closely packed together.
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The retina, or the nervous coat, lies upon the choroid, but does
not extend so far forward. It is transparent, with a reddish
colour, owing to its blood-vessels. In its centre is & small, oval,
yellow spot, +% inch long, +#; inch wide; the centre of this is a
thinner portion of the retina called the central hole. The retina
consists of various layers. Beginning at the fore part, in contact
with the back lense of the eye, we find a transparént membrane
called the limiting membrane, not more than »g,sd inch in thick-
ness. Next are the ramifications of the optic nerve, fine meshes of
nerve fibres, exceedingly minute ; the average diameter not more
than w5350 inch, while some arc less than toe-sss inch. Behind
this is a layer of nerve cells, resembling the cells of the grey matter
of the brain. Next is a granuwlar layer, of fine grains or nuclei,
with exceedingly minute filaments perpendicular to the retina.
Lastly, comes the baciller layer, made up of closely-packed per-
pendicular rods, transparent and colourless, about 'ss inch long,
and 30500 thick. Interspersed with these are larger rods called
cones, 3xhs of an inch in diameter. By these larger and smaller
rods, is effected the junction of the retina with the choroid ; six or
eight of the cones, and a large number of the smaller rods grouped
round them, enter each pigment cell.  The rods are themselves in
connexion with the nerve fibres and nerve cclls of the retina,
through the fine perpendicular filaments. All the elements of the
retina are most abundant and close in the yellow spot or its
vicinity, where vision is most distinct.

To complete the account of the investing membranes of the
eye, we must allude to certain structures continuous with the
choroid coat, at the junction of the sclerotic with the cornea.
Three distinct bands are found here; a series of dark radiated
folds, called the ciliury processes; a band or ligament counecting
the choroid with the iris, called the ciliary ligament; and, behind
the ciliary ligament, and covering the outside of the ciliary pro-
cesses, the ciliury muscle, a muscle of great importance. The iris
is the round curtain in front of the eye, with a central hole the
pupil, for the admission of light. It isattached all round at the
junction of the sclerotic and cornea, and may be considered a
modified prolongation of the choroid. The anterior surface is
coloured and marked by lines, indicating a fibrous structure. The
fibres arc muscular, and of two classes, circular and radiating;
their contraction diminishes or widens the pupil of the eye, accord-
ing to the intensity of the light.

Next as to the Humours, or lenses of the eye. The aqueous
humour, in front, is a clear watery liquid lying under the cornea,
and bounded by the next humour, the crystalline lens, and its
attachments to the ciliary process. The vitreous humour, behind,
occugies the whole posterior chamber of the eye, about two-thirds
of the whole. It is a clear thin fluid enclosed in membrane,
which radiates into the interior like the partitions of an orange,
without reaching the central line where tﬁ)e rays of light traverse



MUSCLES OF THE EYE. 59

the eye. In shape, it has the convexity of the eye behind; while
there is a decep cup-shaped depression for receiving the crystalline
lens in front. The crystalline lens is a transparent solid lens, in
form double convex, but more rounded behind than before. It is
suspended between the two other humours by the membrane of
the vitreous humour, attaching it to the ciliary processes.

The eye is moved by six muscles, four recti, or straight, and
two called oblique. The four recti muscles arise from the bony
socket in which the eye is placed, around the opening where the
optic nerve enters from the brain ; and are all inserted in the ante-
rior external surface of the eycball, their attachments being
respeetively on the upper, under, outer, and inner cdges of the
sclerotic. The superior oblique, or trochlear, muscle arises close by
the origin of the superior straight muscle, and passes forward to
a loop of cartilage; its tendon passes throngh the loop, and is
reflected back, and inserted on the upper posterior surface of the
eyeball.  The inferior oblique muscle arises from the internal
inferior angle of the fore part of the orbit, and is inserted into the
external inferior surfuce of the eyeball, behind the middle of the
ball.

The sweep of the eyein all directions arises from the movements
of these muscles singly, or in combination.  Most, if not all, the
movements might be caused by the four straight muscles, but the
others come into play, whenever they are able to facilitaute any
desired movement,.

3. The mode of action of the eye involves, in the first
place, an optical effect.

When the cye is directed to any object, as a tree, the rays
of light, entering the pupil, are so refracted by the combined
operation of the humours, as to form an inverted imagc on
the back of the cye, where the transparent rctina adjoins the
choroid coat. The precise mode of stimulating the nervous
filaments of the retina is not understood ; but we must presume
that the pigment cells of the choroid play an important part,
being themselves acted on by the light.

The image must be formed, by the due convergence of the
rays, exactly on the retina, and not before or behind. When
an object is looked at too near, the convergence of the rays is
behind the retina, and not upon it. The limits of distance,
for very distinct vision, may be stated at from five to ten
inches for the majority of persons.

There is a natural barrier to the power of minute vision;
we can distinguish very minute lines and points, but there is
a degree of minuteness that cannot be discerned. This limit
is the limit of the fineness of the meshes of the retina about
the yellow spot. It would scom necessary that every separate
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nerve, filament, and nerve cell should take a distinet impres-
sion.

There is a certain power of adjustment of the eye-ball to
render vision distinct at varying distances. If an object
is seen clearly at six inches off, all objects nearer and farther
will seem indistinct; the convergence of their rays will be
behind or before the retina. But, by a change in the eye-ball,
more distant objects will become distinet, the near becoming
indistinct. The ciliary muscle is the means of cffecting this
change ; for near vision it contracts, and, in contracting, com-
presses the vitreous humour, and pushes forward the crystal-
line lens, pressing more upon the edges than on the middle,
and thus increasing its curvature ; the optical result is a more
rapid convergence of the rays of light, whereby the image is
advanced from behind the retina to an exact coincidence with
the retina. For distant vision, the muscle relaxes, and the
elasticity of the parts restores the shape of the lens. This
adjustment suits a range of from four inches to three feet.

4. The two eyes, instead of presenting two perfectly
distinct pictures of the same thing, conspire to render the
single picture more complete. This is Binocular vision.

When both eyes are fixed on a near object, as a cubical
box, held within a few inches of the face, cach sees a different
aspect of it; the dissimilarity is greater the nearer it is, and
becomes less as it is more remote, there being a certain dis-
tance where the two pictures seem identical. Such explanation
as can be given of this fact belongs to a later stage; but it is
here mentioned as involving a farther adjustment to distance,
namely, the convergence of the two eyes for near distances,
their parallelism for great distances.

From misapprehending the process of vision, a difficulty has
been started as to our seeing objects erect by means of an inverted
image in the retina. The solution is found in the remark that the
estimate of up and down is not optical but muscular; up is what
we raise the eyes or the head to see.

5. The Sensations of Sight are partly Optical, the effect
of light on the retina; and partly Muscular, from the
action of the six muscles. We can scarcely have a sen-
sation without both kinds.

The Optical sensations are Light, Colour, and Lustre.

Light. The effect of mere light, without colcur, may be
exemplified in the diffused solar radiance. This is a Pleasure,
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acute, or voluminous, according as the source is a dazzling
point, or a moderate and wide-spread illumination. The Spe-
ciality of the pleasure is the endurability without fatigue, in
which respect, sight ranks highest of all the senses, and the
same cause renders it the most intellecctual. The influence,
although powerful for pleasure, is yet so gentle, that it can be
sustained in prescnce and recalled in absence to a distinguish-
ing degree. Whence, as a procuring cause of human and
animal pleasure, light occupies a high position; there being
a corresponding misery in privation.

The intense pleasure of the first exposure after counfine-
ment can last only a short time; but the influence, in a
modified degree, remains much longer. After excess, a
peculiar depression is felt, accompanied with morbid wakefal-
ness and craving for shade. One of the crucllest of tortures
was the barbarian device of cutting off the cye-lids, and
exposing the eyes to the glare of the sun.

As regards Volition, the pleasures of light observe the
general rule of prompting us to act for their continuance and
increase. But this does not express the whole fact. There
is a well-known fascination in the glare of light, a power to
detain the gaze of the cye even after the point of pleasure has
been passed. We have here a disturbance of the proper
function of the will, of which there arc other examples, to
be afterwards pointed out.

The Intellectual property of the sensations of sight has
been already adduced as their speciality.  They admit of being
discriminated and remembered to a degree beyond any other
sense, being approached only by Learing. It is possible that
a well-endowed ear may be more discriminative and tenacious
of sounds, than a feebly-endowed eye of sights, but, by the
general consent, sight is placed above hearing in regard to
intellectnal attributes.

By the Law of Relativity, the pleasurcs of light demand
remission and alternation ; hence the art of distributing light
and shade. The quantity reccived, on the whole, may be too
much, as in sunny climates, or too little, as in the regions of
prevailing fogs.

Colour. This is an additional effect of light, serving to
extend the optical pleasurcs, as well as the knowledge, of
mankind. The pure white ray is decomposable into certain
primary colours, and the presentation of these separatcly and
successively, in the proportions that constitute the solar beam,
imparts a new pleasurable cxcitement, having all the attri-
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butes of the pleasure of mere light. There is no absolute
beauty in any single colour; when we give a preference
to red, or blue, or yellow, it is owing to a deficiency as
regards that colour, in the general scene. As a rule, the
balance of colour, in our experience, is usually in favour of
the blue cnd of the spectrum, and hence red, and its com-
pounds, are a refreshing alternation.

Lustre. Some surfaces are said to have lustre, glitter, or
brilliancy. This is a complex effect of light. A colour scen
through a transparent covering is lustrous, as the pebbles in
a clear rivalet.  Theroe is also a lustrous effeet in a jet black
surface, if it reflects the light. This luminous reflection,
superadded to the proper visibility of the surface, is the cause
of lustre. Transparent surfaces reflect light, like a mirror, as
well as transmit the colour beneath ; and this multiplication
of luminous effects adds to the pleasure. The many-sided
sparkle of the cut crystal, or gem,is a favourite mode of
giving brilliancy ; the broken glitter is more agreeable than
a continuous sheet of illumination.

The highest beauty of visible objects is obtained by lustre.
The precious gems are recommended by it. The finer woods yicld
it by polish and varnish. The painter’s colours are naturally dead,
and he supceradds the transparent film. This property redeems
the privation of colour, as in the lustrous bluck. The green leaf
is often adorned by it, through the addition of moisture. Possibly
much of the refreshing influence of greenness in vegetation is due
to lustrous greenness. Animal tissues present the effect in a high
degree. Ivory, mother of pearl, bone, silk, and wool, are of the
class of brilliant or glittering substances. The human skin is a
combination of richness of colouring with lustre. The hair is
beautiful in a great measure from its brilliancy. The finest
example is the eye; the deep black of the choroid, and the
colours of the iris, are liquified by the transparency of the
humours.

6. The sensations involving the Muscular Movements
of the eye are wvisible movement, visible form, apparent
size, distance, volume, and situation.

Visible Movement. The least complicated example of the
muscular feelings of sight is the following a moving object,
as a light carried across a room. The eye rotates, as the light
moves, and the mental effect is a complex sensation of light and
movement. If the flame moves to the right, the right muscles
contract; if to the left, the left muscles; and so on; there
being different muscles, or combinations of muscles, engaged
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for every different direction. Instead of following a straight
course, the light may change its direction to a bend or a
curve. This varies the muscular combinations, and their
relative pace of contraction ; whence results a distinguishable
mode of consciousness.

Thus it is, that one and the same optical effect, as a candle-
flame or a spark, may be imbedded in a great variety of mus-
cular effects, every one of which is distinguished from the rest,
and characteristically remembered. The cmbodiment must be
contained in the numerous nerve centres and nerve communi-
cations related to the muscles of the eye.

As with the muscles gencrally, we can distinguish, by the
muscles of the oye, longer or shorter continuance of movement.
‘We can thus estimate, in the first place, duration ; and, in the
sccond (under certain conditions), visual or apparent exten-
sion. In like mauner, we are conscious of degrecs of speed or
velocity of movement, which also serves as an indirect measure
of visible extension. The kind of muscular sensibility that,
from the nature of the case, cannot belong to the eye, is the
feeling of Resistance or dead strain, there being nothing to
constitute a resisting obstacle to the rotation of the ball,
except its own very small inertia. Hence the eye, with all its
wide-ranging and close-searching capabilities, cannot be said
to contribute to the fundamental consciousness of the object
universe, the fecling of resistance.

Tho various pleasures of movement, formerly recited, ap-
pertain to moving spectacle. The massive, languid feeling of
slow movements, the excitement of a rapid pace, the pleasures
of waxing and waning movements (the beauty of the curve),
can be realized through vision.

Among the permanent imagery of the intellect, recalled,
combined, and finally dwelt upon, we are to include visible
movements. The familiar motions of natural objects—running
strecams, waving boughs, &c.; the characteristic movements of
animals, the movements and gestures of human beings, the
moving machineryand processes of industry—aredistinguished
and remembered by us, and form part of our intellectual
furniture.

Vistble Form. This supposes objects in stillness, surveyed
in outline by the eye, and introduces us to co-existence in
Space, as contrasted with succession in Time. With regard
to the mere fact of muscular movement, it is the same thing
for the eye to trace the outline of the rainbow, as to follow
the flight of a bird, or a rocket. But, as in the case of Touch,
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already considered, the accessary circumstances make a
radical difference, and amount to the contrast of succession
with co-cxistence. The points of distinction are these:—(1)
In following the outline of the rainbow, we are mnot con-
strained to any one pace of movement, as with a bird, or a
projectile.  (2) The optical impression is not one, but a
series, which may be a repetition of the same, as the rainbow,
or different as the landscape. (3) We may repeat the move-
ment, and find the same series, in the same order. (4)
We can, by an inverted movement, obtain the scries in an
inverted order. These two experiences—repetition and in-
version—stamp a peculiar character of fixity of expectation,
which belongs to our idea of the extended and co-existing
in space, as opposed to passing movement. (5) As regards
sight in particular when compared with touch, the power of
the eye to embrace at one glance a wide prospect, although
minutely perceiving only a small portion, contirms the same
broad distinction, between the starry sky and the transitory
flight of a meteor. When a series of sensations can be simul-
taneously grasped, although with unequal distinctness, this
gives, in a peculiar manner, tho notion of plurality of existenco,
as opposed to continued single existence.

The course moved over by the eye in scanning an outline,
leaves a characteristic muscular trace, corresponding to the
visible form. Thus we have Linecar forms—straight, crooked,
curved, in all varieties of curvature; Superficial forms and
outlines—round, square, oval, &c. The visible objects of the
world are thus distinguished, identified and retained in the
mind as experiences of optical sensation embedded in ocular
movements; and we have a class of related feelings, pleasure-
able and otherwise, the same as with visible movements. Our
intellectual stores comprise a great multitude of visible forms.

Apparent Size. The apparent size or visible magnitude
embraces two facts, an optical and a muscular. The optical
fact is the extent of the retina covered by the image, called by
Wheatstone the retinal magnitude; the muscular fact is the
muscular sweep of the eye requisite to compassit. These two
estimates coincide; they are both reducible to angular extent,
or the proportion of the surface to an entire sphere. The
apparent diameter of the sun, and of the full moon, is half a
degree, or 735 of the circumference of the circle of the sky.
This combined estimate, by means of two very sensitive
organs—the retina and the ocular muscles, renders our esti-
mate of apparent size remarkably delicate; being, in fact, the
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universal basis of all accurate estimate of gquantity. In
measuring other properties of bodies, as real magnitude,
weight, heat, &c., we reduce each case to a comparison of two
visible magnitudes; such are the tests of a three-foot rule, a
balance, a thermometer.

The fluctuations of apparent size in the same thing—a
remote building for example—-are appreciated with corres-
ponding delicacy; and when we come to know that these
Hluctuations are caused by change of real distance, we use
them as our most delicate indication of degrecs of remoteness.

The celestial bodies are conceived by us solely under their
apparent or visible size. Terrestrial objects all vary in visible
size, and are pictured by the mind under a more or less per-
fect estimate of real size.

Distunce, or varying remoteness. 'We have as yet supposed
visible movement and form in only two dimensions, or as ex-
tending horizontally and vertically. The circumstance of vary-
ing remoteness, necessary to volume, or three dimensions, de-
mands a separate handling. We must leave out, at this stage,
the knowledge of reul distance, as well as real magnitude.

There are two adaptations, or adjustments, of the eyes for
distance ; a change in the ball for near distances, and a con-
vergence or divergence of the two eyes for a wider range.
Both changes are mmscular; they are accompanied with a
consciousness of activity, or the contraction of muscles. The
change made, in each eye-ball, for a nearer distance is a con-
scious change; the return from that is also conscious. The
gradual convergence or divergence of the two eyes is accom-
panied with a discriminative muscular consciousness. We can
thus, by muscularity, discriminate (although not as yet know-
ing the whole meaning of) bodies moving away from the eye,
or approaching nearer it. An object moving across the field
of view is distinguished from the same object retreating or
advancing ; distinct muscles being brought into play. We
may, likewise, have the emotional effects of slow, quick, or
waning movements, by change of distance from the eye. As
a general rule, there is a relicf in passing from a near view to
a distant.

We have seen, under the previous head, that variation of
optical size accompanies variation of distance, and is the most
delicate test of all. To this we have to add the binocular
dissimilarity, which is at the maximum for near distances, and
1s nothing for great remoteness. There are thus four separate
circumstances engaged in making us aware of any alteration
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of the distance of objects from the eye. A fifth will be stated
atterwards. The importance of this powerful combination
will appear at a farther stage, when the visual perceptions of
real distance and real size are under consideration.

Visible Movements and Vistble Iorms in three dimensions:
Volume. Applying the discrimination of Distance to visible
movements and visible forms, we can take cognizance of
these in all the three dimensions of space. A ship, instead of
simply crossing the field of view, partly crosses and partly
moves off; in which case, we combine the lateral movements
of the eye with the various adjustments and effects of distance;
we distinguish the appearance of movement without altera-
tion of distance, from alteration of distance without lateral
movement, and from other combinations of the two.

So with visible forms in three dimensions, as the vista of
a street. In examining this object, we move the eyes and the
head right and left, up and down; and also make conscious
adjustments for distance, finding that these are the remedy
for the picture’s being confused 1n certain parts. The feeling
of the picture is thus a compound of lateral movements, ad-
justments, and changes of optical magnitude in the things
observed.

In every solid form, as a book, a table, a house, this altera-
tion of adjustment enters into the movements of the eye in
tracing out the form. Visible solidity, or volume, is thus a
highly complex perception, involving optical impressions, with
a series of muscular movements, lateral and adjusting. KEach
different solid combines these in a characteristic way; cube,
oblong, sphere, cylinder, human figure—are all distinguished
and remembered as distinct.

Visible Situation. Visible situation is made up of the
elements now described. It is the visible interval between
one thing and some other thing or things, measured eitber
laterally, or in visible remotencss. The situation of a human
figure. with reference to a pillar, is right or left, up or down,
near or far, and at definite visible intervals
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CHAPTER IIL
THE APPETITES.

THE Appetites are a select class of Sensations; they
may be detined as the uneasy feelings produced by the recur-
Ty wonts or necessitics of the organic system.

Appetite involves volition or action ; now volition demands
a motive or stimulus; and the stimulus of Appetite is some
sensation. All sensations, however, that operate on the will
are not appetites. The commonly recognized appetites grow
out of the periodic or recurring wants of the organic system ;
they are Sleep, Lercise, Iepose, Thirst, Hunger, Sex.

Slecp.  The two conditions, namely, periodic recurrence,
and organic necessity, are well exemplified in sleep. The
natural course of the system brings on sleep, without our
willing it; and its character as an appetite, or craving,
appears when it is resisted. A massive form of uneasiness
is then felt; the will is urged to remove this uneasiness, and
to obtain the corresponding voluminous pleasure of falling
asleep ; which volitional urgency is the appetite.

Lzercise and Ilepose.  Within the waking state, there is an
alternation of exercise and repose, essential to a sound organic
condition ; and thisis accompanied with cravings. After rest,
the refreshed organs start into excrcise; the withholding of
this causes physical discomfort, which is the motive to burst
forth into activity. Mere spontaneity sets us on; any ob-
struction urges the will to take steps for its removal ; this is
the working of appetite. Similar observations apply to
Repose.

The alternation of exercise with repose is sought through-
out all our activities, bodily and mental. In the use of our
different organs, whether muscles or senses, in the employ-
ment of the brain for intellectual functions, there is a point
where the tendency to repose sets in, and where resistance
occasions appetite.

Thirst, Inanition, Hunger. The cravings under these
states show the twofold operation of Appetite—the massive
uneasiness of privation, and the equally massive pleasure
of gratification, whose combined motive power makes the
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strength of the volition or appetite. Besides these gencral
cravings growing up under deficiency of nourishment, we are
said to have artificial cravings, for special foods, condiments,
and stimulants, that we have found agreeable, and have
become accustomed to: tor example, sweets, alcoholic drinks,
tea, tobacco, &c.

The craving for pure wir, after closeness and confinement,
strictly conforms to the general definition of appetite.

Sex. The appetite that brings the sexcs together is founded
on peculiar secretions, periodically arising in the system after
puberty, and creating an uneasiness until discharged or ab-
sorbed. The organic necessity here is of a less imperious
kind, and the motive power lies most in the delight of
gratification.

The habitual routine of life, if in any way crossed, is a
species of appetite. Uneasiness is caused by any thwarting
circumstance, while the compliance may be, of itsclf, either
pleasurable or indifferent.

CHAPTER IV.
THE INSTINCTS.

THE account now given of the sensations is a sufficient
preparation for entering on the Intellect. Nevertheless, it
is convenient to comprise, in the present book, a view of
the instinctive arrangements related both to Feeling and
to Volition ; for upon these also are based many intel-
lectual growths.

Instinct is defined as untaught ability. It is the name
given to what can be done prior to experience or education ;
as sucking in the child, walking on all fours by the newly-
dropped calf, pecking by the bird just emerged irom its shell,
the maternal attentions of animals generally.

In all the three regions of mind—Feecling, Volition, and
Intellect—there is of necessity a certain primordial structure,
the foundation of all our powers. There are also certain
arrangements, not usually included in mind, that yet are in
close alliance and continuity with mental actions—as, for
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example, swallowing the food. The following subjects are
exhaustive of the department :—

1. The Reflex Actions.

2. The Combined and Harmonious Movements.

3. The Primitive Manifestations of I'eeling.

4, The Germs of Volition.

The Reflex Actions have already been described under the
functions of the Spinal Cord and Medulla Oblongata.

THE PRIMITIVE COMBINED MOVEMENTS.

1. Of the primitive arrangements for Combining Move-
ments in Aggregation, or in Succession, the most Promi-
nent example is the locomotive rhythm.

In the inferior quadrupeds, this is manifestly instinctive.
The calf, the foal, the lamb, can walk the day they are
dropped. Although human beings are unable to walk for
many months after birth, there are rcasons for the fact, in the
unconsolidated state of the bones, in the immature condition
of the human infant generally, and in the special difficulty of
maintaining the erect posture. It is still probable that man
has an instinctive tendency to alternate the movements of the
lower limbs. The analogy of the guadrupeds is in fuvour of
this view, and it is a matter of observation that infants in the
arms aro disposed to throw out their limbs in alternation.

2. The Locomotive Rhythm may be analyzed into three
distinct combinations.

I'irst, it involves the reciprocation of cach limb separately ;
or the tendency to vibrate to and fro, by the alternate sti-
mulus of the two opposing sets of muscles. In walking, the
flexor and the extonsor muscles have to be contracted by
turns; the pendulous movement being also partly aided by
gravity. It may casily be supposed that the nervous con-
nesion of these opposing sets of muscles is made on a general
plan throughout the body; as no continuous exertion is pos-
sible without replacing each member in the position that it
starts from. On this assumption, the swing of all the organs
would be the result of a primitive arrangement.

Secondly. There must be an alternate movement of corre-
sponding limbs. The right and left members must move, not
together, but by turns.  For this, too, there is needed a pri-
mitive nervous arrangement availing itself of the commissural
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nervous connexions of the two sides of the body. The effect
is not exclusively confined to the limbs; the arms and the
entire trunk join in the alternation. We shall seo presently
that there are important exceptions.

Thirdly. The locomotion of quadrupeds involves a farther
arrangement for alternating the fore and bind limbs. In rep-
tiles, worms, &c., there is a progressive contraction from one
end of the body to the other. The successive segments of the
body are united in their action by an appropriate nervous
connexion. It is hardly to be expected that any trace of this
should appear in man, so rare are the occasions for it. Still,
we may remark the great readiness to alternate arms and
legs, in climbing, and in rowing a boat.

3. We find in the human system examples of primitive
associated movements.

The chief example is furnished by the two eyes. "We cannot,
if we would, prevent them from moving together. The only
interference with this tendency is the act of converging
them in the adjustment for distance.

There is also in the eyes an associated action between the
iris and the inward movement of the eyeball for near vision.
In near vision, the iris is always contracted.

The association of the two sides of the body, in common
movements, extends to the eyclids and the features, although
there is a possibility of disassociating these, or of distorting
the face. We find also a considerable proneness to move the
arms together, as may be seen plainly in children.

4. The different moving members tend to harmony of
pace.

Any one organ quickly moved imparts quickness to the rest
of the movements ; rapid speech induces rapid gesticulation ;
the spectacle of hurried action has an exciting effect. So, by
inducing a slow pace on any member, we impart a quieting
influence throughout: slow speech is accompanied with
languid gestures. This principle indicates a medium whereby
our actions are brought under control.

THE INSTINCTIVE PLAY OF FEELING.

1. The union of mind and body is specially shown in
the Instinctive play or Expression of the Feelings.

It is one of the oldest and most familiar experiences of
the human race, that the several feclings have characteristic
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bodily accompﬁniments. Joy, sorrow, fear, anger, pride, have
each their distinct manifestations, sometimes called their
natural language, the same in all ages and in all peoples.
This points to certain primitive or instinctive connexions be-
tween the mental and the bodily processes.

2. The bodily accompaniments of the Feelings are of
two classes—DMovements, and Organic effects. The Face
and features are most susceptible to movement under
feeling ; hence the face is by pre-eminence the index to
the mind.

The movements of the Face have been analyzed by Sir
Charles Bell.

The muscles of the face, by means of which its expression is
governed, are arranged round the three centres,—the mouth, the
nose, the eyes.

The expression of the EYES is due chiefly to the movements of
the eyebrow, under the action of two muscles. The one (“occipito-
Srontalis ) is the broad thin muscle of the scalp, and extends down
the forehead to the eycbrows; its action being to raise them in
cheerful expression. The other muscle (‘corrugator of the eye-
brows ) passes across from one eyebrow to the other, and, when in
action, knits the brows as in frowning; indirectly it lowers them
in opposition to the scalp muscle.

Expression in a smaller degree attaches to the movements
of the eyelids. The lids are closed by the orbicular muscle,
or sphincter of the cyes. They are opened by the elevating
muscle of the upper eyclid (Tevator palpebree); the rapid action
of which under strong emotion gives the effect of a flash of the
cye.

Y The NosE is moved by three small muscles and one large. The
pyramidal is & small muscle lying on the nasal bone, or upper half
of the nose, and appears to be a continuation of the scalp muscle;
it wrinkles the skin at the root of the nose. The compressor of the
nosc is a thin small muscle running transverse, on the lower part
of the nose, but, instead of compressing the nose as the name indi-
cates, it expands the nostril, by raising the cartilages. The
depressor of the wing of the nose is a small flat muscle lying deep
in the upper lip; according to its name it would be opposed to the
preceding.

No very conspicuous manifestation is due to any one of these
three muscles; the expansion of the nostril by the second is per-
haps the most marked effect. The most notable expression
attaches to the common elevutor of the lip and nose. This muscle
lies along the sido and wing of the nose, extending from the orbit
of the eye to the upper lip. It raises the wing of the nose and
the upper lip together; it is thoroughly under the command of
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the will, and produces a very marked contortion of feature,
wrinkling the nose and raising the upper lip. In expressing dis-
gust at a bad smell, it is readily brought into pluy, and is thence
used in expressing repugnance generally.

The MOUTH is moved by one orbicular muscle, and by cight
pairs radiating from it round the face. The orbicular forbicularis
oris J is composed of concentric fibres surrounding the opening of
the mouth, but not continued from one lip to another.

The eight radiating pairs may be cnumerated in order from
above, round to beneath, as follows :—

(1) The proper elevator of the upper lip extends from the lower
border of the orbit of the eye to the upper lip, lying close to the
border of the common elevator of lip and nose.  When the lip is
raised without raising the nose, which is not a very easy act, this
muscle is the instrument. (2) The elevator of the ungle of the mouth
lies bencath the preceding, and partly concealed by it. (3, 4)
The zygomatics are two narrow bands of muscular fibres, extending
obliquely from the check bone to the angle of the mouth, one
being larger and longer than the other. In combination with the
elevator of the angle of the mouth, they serve to retract the mouth,
and curve it upwards in smiling. (5) The buccinator (or check
muscle) is a thin, flat, broad muscle, occupying the interval be-
tween the jaws. It is used in masticating the food; it would also
conspire with the zygomatics in drawing out the mouth in the
pleasing expression. Proceeding to the lower region of the face,
we have (6) the depressor of the ungle of the mouth, extending from
the angle of the mouth to the lower jaw, and acting according to
its name. (7) The depressor of the lower lip is a small square
muscle, lying partly underncath, and partly inside, the preccding.
(8) The elevator of the lower lip arises from a slight pit below the
teeth sockets of the lower jaw, and thence descends to the lower
part of the integument of the chin, so as to raise the lower lip.
The combined action of this muscle and the depressor of tii; angle
(6) is to curve the mouth downward, and pout the lower lip, a
very marked expression of pain and displeasure.

3. The Voice and the Respiratory muscles concur with
the face in the expression of feeling.

The proper organ of voice is the Larynx, with its vocal
cords. Certain muscles operate in tightening, relaxing, and
approximating the cords; to produce sound, they must be
tightened and drawn together. But the exertion of the
Laryngeal muscles is only a part of the case. The chest must
act in a manner different from ordinary breathing, and force
air more quickly through the air passages; while, in articu-
late utterance, the tongue and mouth have to co-operate. All
these parts are actuated under feeling. In joy or exulta-
tion, and in anger, energetic shouts are emitted; in fear,
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the voice trembles; in acute pain, it gives forth sharp cries ;
in sorrow, there is a languid drawling note.

Irrespective of the play of the voice, the respiratory muscles
arc affected under emotion. In laughter, the diaphragm is
convulsed ; in depressing emotion, the sigh shows that it is
partially paralyzed.

4. The muscles of the Body generally may be stimu-
lated under strong feeling. '

Any great mental excitement is accompanied with agitation
of the whole body ; the concurring nervous wave requires the
larger organs to discharge itself upon.

5. States of fecling have also Organic accompaniments,
or influences on the viscera and the processes of secretion,
excretion, &c.

Probubly no organ is exempted from participating in the
embodiment of the feclings.

(1) The Lachrymal Gland and Sac. The effusion of tears from
the gland is steady and constant during waking hours.  States
of emotion,—tenderness, grief, excessive joy—cause the liquid to
be secreted and poured out in large quantitics, so as to moisten
the eye, and overflow upon the cheek. By such outpouring, are-
lief is often experienced under oppressive pain, the physical cir-
cumstance being apparently the discharging of the congested
vessels of the brain. A strong sensibility undoubtedly lodges in
the lachrymal organ, the proof of a high cerebral connexion. The
ordinary and healthy flow of this secrction, when conscious, is
connected with a comfortable and genial feeling; in the convul-
sive sob, not only is the quantity profuse, but the quality would
appear to be changed to a strong brine.

?2) The Sexual Organs. These organs are both sources of feel-
ing when directly acted on, and the recipients of influence from
the brain under many states of feeling otherwise arising. They
are a striking illustration of the fact that our emotions are not go-
verned by the brain alone, but by that in conjunction with the
other organs of the body. No cerebral change is known to arise
with puberty; mnevertheless, a grand extension of the emotional
susceptibilities takes place at that season. Although the sexual
organs may not receive their appropriate stimulation from without,
the mere circumstance of their full development, as an additional
echo to the nervous waves diffused from the cerebrum, alters the
whole tone of the feelings of the mind, like the addition of a new
range of pipes to a wind instrument. It is the contribution of &
resonant as well as a sensitive part.

(3) The Digestive Urgans. These have beenalready fully described ;
end their influence upon the mind has also been dwelt upon.
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In the present connexion, we have to advert more particularly to
the reciprocal influence of the mind upon them. It may be
doubted if any considerable emotion passes over us without telling
upon the processes of digestion, either to quicken or to depress
them. All the depressing and perturbing passions are known to
take away appetite, to arrest tﬁo healthy action of the stomach,
liver, bowels, &c. A hilarious excitement within limits, stimu-
lates those functions; although joy may be so intense as to pro-
duce the perturbing effect; in which case, however, it may be
noted that the genuine charm or fascination is apt to give place to
mere tumultuous passion.

The influence of the feelings in Digestion is seen in a most
palpable form in the process of salivation. In Fear, the mouth is
parched by the suppression of the flow of the saliva: a precise
analogy to what takes place with the gastric juice in the stomach.

An equally signal example in the same connexion is the chok-
ing sensation in the throat during a paroxysm of grief. The
muscles of the pharynx, which are, as it were, the beginning of
the muscular coat of the alimentary canal, arc spasmodically con-
tracted, instead of alternating in their duo rhythm. The remark-
able sensibility of this part during various emotions, is to be con-
sidered as only a higher degree of the sensibility of the intestine
generally. The sum of the whole effect is considerable in mass,
although wanting in acuteness. In pleasurable emotion even, a
titillation of the throat is sometimes perceptible.

(4) The Skin. The cutaneous perspiration is liable to be acted
on during strong feelings. The cold sweat from fear or depress-
ing passion, is a sudden discharge from the sudorific glands of the
skin. We know, from the altered odour of the insensible or
gaseous perspiration during strong excitement, how amenable the
functions of the skin are to this cause. It may be presumed, on
the other hand, that pleasurable elation cxerts a genial influence
on all those functions.

A precisely similar line of remarks would apply to the Kidneys.

(5) The IHeart. The propulsive power of the heart's action
varies with mental states as well with physical health and vigour.
Some feelings are stimulants, and add to the power, while great
pains, fright, and depression may reduce the action to any extent,
Miller remarks, that the disturbance of the hcart is a proof
of the great range of an emotional wave; or its extending beyond
the sphere of the cercbral nerves to parts affected by the sympa-
thetic nerve.

(6) The Lacteal Gland in women. Besides the five organs now
enumerated as common to the two sexes, we must reckon the
speciality, of women, namely, t"1e Secretion of the Milk. Asinall
theothers, this secretion is gen .l, comfortable, and healthy, during
some states of mind, while ¢ pressing passions check and poison
it. Being an additional seat o: sensibility, and an additional reson-
ance to the diffused wave of feeling, this organ might be expected
to render the female temperament a degree more emotional than
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the male, ospecially after child-bearing has brought it into full
play.

6. The connexion of feelings with physical states mav
be summed up, for one large class of the facts, in the fol-
lowing principle :—States of plmsm’e are concomitant with
an tncrease, and states of pain with an abatement, of some,
or all, of the vital functions.

The proofs of this principle turn upon the considera-
tion, first, of the Agents, and secondly, of the Manifesta-
tions of feeling.

(1) Taking the simple feelings, as alrcady described, and
beginning with the muscular, we remark that muscular exer-
cise, when pleasurable, is the outpouring of exuberant energy.
Muscular fatigue is the result of exhaustion. The pleasure
of repose after fatigue is probably connected with the reflux
of the blood from the muscles to other organs, as the brain,
the stomach, &c. DMuscular activity subsides, and organic
activity talces its place; and there are other reasons for believ-
ing, that our pleasurable tone is more dependent upon the
organic than upon the muscular vigour.

The exteusive and important group of feelings denomi-
nated Sensations of Organic Life, attest with singular explicit-
ness the truth of the principle. The organic pleasures—from
Respiration, Digestion, &e.—are associated with the vitalizing
agencies ; the organic pains, which include the catalogue of
diseases and physical injuries, point to the reverse. The
apparent exceptions are an interesting study. Thus, Cold may
be both painful and wholesome. The explanation seems to be
that cold for the time depresses the functions of the skin, and
is thus a medinm of pain, while it invigorates the muscles, the
nerves, and the lungs, and through these eventually the di-
gestion.  And the instance illustrates the superior sensitive-
ness of the skin, as compared with these other organs; whence
we see that though our pleasures are connected with high
vitality, they are not equally connected with all the vital
functions. This remark may enable us to dispose of the other
exception, namely, the concurrence of bodily diseases with pain-
lessness, and even with comfort and elation of mind. In such
cases, the disease may attach to insensitive organs and func-
tions. Mere muscular weakness is not in itself uncomfortable;
the heart may be radically deranged without pain; and there
may be forms of discase of the lungs, liver, kidneys, &c., that
do not affect the sensitive nerves. But skin disease, insufficient
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warmth, indigestion, and certain other forms of derangement,
together with wounds and sores, are attended with unfailing
pain and misery.

Thus, as regards the muscular feelings, and the sensations
of the organic group, the induction may be held as proved,
with the qualification now stated. When, however, we pro-
ceed to the five senses, we are not struck with the same con-
currence. In the pleasurcs of Taste, Smell, Touch, Hearing,
Sight, there may be, and undoubtedly is, a certain increasc of
vital power, as in the influence of light, or ¢the cheerful day,’
yet the increase of gencral vitality is not in the samo rate as
the pleasure.  In short, the induction fails at this point;
and some other principle is necded to complete the desired
explanation.

(2) Let us view the manifestations under the opposing states
of pleasure and pain. This will comprehend the theory of
Iixpression, of which we have scen the particulars.

Here the general fact is, that under pleasure all the mani-
festutions are lively, vigorous, and abundant, showing that
our energies are somehow raised for the time. Under pain,
on the contrary, there is a quicscence, collapse, and paralysis
of the energies; hurt and diseasc prostrate the patient; the
sick-bed is the place of inactivity.

To quote B3ell’s analysis of the pleasing and the painful
expression of the face:—In joy, the eye-brows are raised, and
the mouth dilated, the result being to open and expand the
countenance. In painful emotions, the cyc-brows are knit
by the corrugator muscle, the mouth is drawn together and
perhaps depressed at the angles. Now, in the joyful expres-
sion, there is obviously a considerable amount of muscular
energy put forth; a number of large muscles are contracted
through their whole range. So far the principle holds good.
Again, in pain the same muscles are relaxed, but then other
muscles are in operation ; so that the difference would seem to
be, not difference of energy, but a different direction to the
energy. This fact has the air of a paradox, and has been
felt as a puzzle. Pleasure and pain are states totally opposed,
like plus and minus, credit and debt; and their physical con-
ditions ought to disclose a like opposition. Perhaps we may
reconcile the appearances in the manner following. It is
true, that in pain certain muscles operate, but they are
muscles of small size; and, by their contraction, they more
thoroughly relax much larger muscles, thus on the whole re-
leasing nervous energy and blood to go to other parts of the
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system. The slight exertion of the corrngator of the eye-
brows completes the relaxation of the far more powerful
muscle that elevates them; the contraction of the mouth
releases the larger muscles of retractation. Still more ap-
parent is the operation of the flexor muscles of the body ;
the great preponderance of muscular strength is in the muscles
of erection ; now, in the crouching and collapsed attitude,
these are relaxed more completely through a small exertion
of the flexor muscles. Hence the putting forth of power may
set free power on the whole; tho forced sadness of the coun-
tenance making the heart better.

Another exceptional manifestation is the energetic display
under acute pain. This, however, is only the operation of
another law of tho constitution. Any sudden and intense
shock is a stimulus to the nerves, and produces a general ex-
citement in consequence. It is well known that, in the case
of pain, such excitement is fully paid for by the after-prostra-
tion, and that the effect, on the whole, is in accordance with
the main principle.

The two great convulsive outbursts—Laughter and Sobbing—
supply additional examples.

Laughter is a joyful expression; and, in all its parts, i indi-
cates exalted energy. The great muscle of expiration, the dia-
phrag, is convulsed ; in other words, is made to undergo & scries
of rapid and violent contractions, showing the presence of a for-
cible stimulus. The voice concurs in active manifestations; the
foatures are expanded to the full limit of the cheerful expression.
Yet, with all this expenditure, there is no subsequent depression,
as in acute pains; on the contrary, the organic functions are
popularly believed to share in the general exaltation.

In the convulsive outburst of Grief nearly everything is reversed.
The expiration is rendered slow—that is, the diaphragm and the
other expiratory muscles fail in their office for want of nervous
power. The voice acts feebly, and sends out a long-drawn melan-
choly note. The pharynx, or bag of the throat, is partially para-
lyzed, and swallowing impeded. The features are relaxed ; the
whole body droops. (When a robust child cries for a trifling rea-
son, there may be few signs of weakened vitality ; but then there
is no real grief.) Finally, the lachrymal effusion is supposed to
have a relation to the congested state of the blood vessels of the
brain, which it partially relieves.

The proofs of the principle in question, derived from the
study of the separate manifestations under pleasure and under
pain, apply both to sensations and to emotions. They show
that, although there may be forms of pleasure, with no such ap-
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parent addition to the physical resources, as in the diges-
tive and respiratory processes, yet the existing resources are
drawn upon to angment some of the active functions,

This last consideration appears to meet the case of the plea-
sures of the five senses. Sights and sounds add nothing to
the material resources of the body, like food and air, but they
render them available for the evolution of nerve force. Wo
arc thus conducted to the enunciation of another principle,
qualifying and completing the one that we started with,

7. The concomitance of pleasure and increased vitality
(with the obverse) is qualified, but not contradicted, by the
operation of Stimulants.

Stimulants are of two classes : (1) the ordinary agents
of the senses (tastes, odours, touches, &c.) and the emotions
(wonder, love, &e.) ; and (2) the stimulating drugs.

(1) As regards three of the senses, Touch, Hearing, and
Sight, their natural stimulation by the appropriate agents, is
pleasurable within certain limits of intensity, determined by
the vigour and freshness of the nervous system. It is plea-
sant for the ear to be assailed with sound, and the eyes with
light, until such time as the organs are fatigued, and the
nervous irritability exhausted. In these senses, pain is due
mainly to ezcess of stimulus. With reference to Taste and
Smell, the case is different ; there are agents specifically plea-
surable, and agents specifically painful, in all degrces; the
sweet and bitter in taste, the fragrant and malodorous in smell,
are not grounded on mere difference of intensity. We must
suppose that certain agents are, in all degrees, favourable to
nervous stimulation, and certain other ageuts unfavourable.

The higher Emotions present no difficulty. Those that
are pleasurable, as Wonder, Love, Power, Complacency,
Approbation, Knowledge, Harmony, are favourable to vitality,
or give healthful stimulus; the painful emotions, as Fear,
Hatred, Impotence, Shame, Discord, are depressing physically
as well as mentally.

(2) The stimulating drugs, as alcohol, tea, tobacco, opium,
hemp, betel-nut, do but little to enhance vital action, and, in
all but their moderate application, greatly waste it. They are
therefore the extreme form of stimulation proper; they draw
upon the nervous power, without contributing to it: thereby
proving in a still more obtrusive form, that we do not realizo
all the pleasurable excitement that the physical forces of the
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system can afford, unless we employ agents to irritate or pro-
voke nervous assimilation and activity.

8. The principle of the concomitance of pleasure and
vitalizing influences (with the obverse) may be designated
the Law of Self-conservation.

If the case were otherwise, the human and animal system
would be framed for its own ruin. If pleasure were uniformly
connected with lowered vitality, and pain with the opposite,
who would care to keep themselves alive? On the other
hand, the dangerous licence of the qualifying principle of
Stimulation, is the limitation to the principle, and the open
door for abuse. We cannot have pleasure without at least
one element of activity—nervous assimilation ; it is possible,
however, that other interests may be suffering without affect-
ing the tone at the mement, although they will fulfil the
inexorable law on some future day.

We shall presently have to appeal to the principle of Con-
servation, in looking out a basis for the will.

THE INSTINCTIVE GERMS OF THE WILL,

1. Our voluntary power, as appearing in mature life,

is a bundle of acquisitions.
. The hungry man, seeing food before him, puts forth his
hand, lifts a morsel to his mouth, chews, masticates, and
swallows it. The infant can do nothing of all that; there is
no link of connexion established in its mind between the state
of hunger and the movements for gratifying it. A fly lights
upon the face of a child, producing a tickling irritation ; but
the movement for brushing it away is not within the infant’s
powers. It is by a course of acquirement, that the local feeling
of irritation in any part is associated with the movement of
the hand towards that part. Such associations are neces-
sarily very numerous; the will is a machinery of detail.

The acquirement must rest on certain primitive founda-
tions; these alone are to be considered at the present stage.

2. L.—One of the foundations of voluntary power is
given in the spontaneity of muscular action.

We have already adduced the evidence for the spontaneity
of the muscular discharge. In it, we have a source of
movements of all the active organs; each member is disposed
to pass into action merely through the stimulus of the central
energy. The locomotion, the voice, the features, the jaws,
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and tongue arc all exerted by turns, when their nervous
centres are in a fresh and nourished condition.

Still spontaneity does not amount to will. Its impulses
are random and purposeless ; the movements of the will are
select and pointed to an end ; spontaneity fails, when the will
is most wanted—that is, whon the system is exhausted and
needs refreshment. .

3. IL—Another foundation of voluntary power is to be
sought for in the great law of Self-conservation.

In the fact that pleasurc is accompanied with heightened
energy, and pain with lowered energy, there is a beginning
of voluntary control, although only a beginning. Under cer-
tain circumstances, this concurrence does what the will is
expected to do, namely, securcs pleasure and alleviates pain.
Should a present movement coincide with a present pleasure,
the pleasure, through its accompaniment of increased energy,
would tend to maintain and increase the movement; as when
already the sucking infant experiences the relish and nutritive
stimulus of the mother’s milk; or when mastication already
begun is yielding the pleasurable relish of the food. The
process is a roundabout one ; for, by the law of conservation, all
that is gained at first is increase of vital energy in the organs
generally—organic functions and muscles alike: the special
movement in question merely participating in the general rise
of power.

Again, to illustrate from the side of pain. If a present
movement coincides with a present pain (not a stimulating
smart), the concomitant of the pain 1s lowered vital energy,
which lowering extends to the movement supposed, and
arrests it; as when an animal moving up to a fire encounters
the scalding heat, with its depressing influence, and there-
upon has its locomotion suspended.

In the cases now supposed, the influence of self-conserva-
tion is tantamount to the action of the will at any stage: the
deficiency is, that mere conservation will not, any more than
spontaneity, determine the right movement to arise from the
dormant condition. To get at this is the real difficulty of the
problem.

4. The coincidence of a pleasure with the movements
proper to maintain or increase it, mnust be at first acci.
dental.

Nothing but chance can be assigned as the means of first
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bringing together pleasure ond movement. Spontaneity in-
duces a variety of movements: should any one of these coin-
cide with a moment of pleasurable feeling, it would be ren-
dered more energetic by the accompanying outburst of energy.
The newly-dropped animal, on touching the warm body of the
mother, is physically elated through the pleasure of the con-
tact, and increases the movement that keeps it up. When
after an hour’s fumbling, it gets the teat into its mouth, there
is a new burst of pleasure and concomitant vitality. The
stimulus of the sucking (itself an untaught or reflex process)
still farther inspires the energies to continue the movement
once begun. DBut previous to the accidents that brought on
these encounters, the animal could not of its own accord hit
upon the appropriato actions. The human infant cannot find
its way to the breast; it can only suck when placed there.

5. II.—~When the same movement coincides more
than once with a state of pleasure, the Retentive power of
the mind begins an association between the two.

After a fow returns of the favourable accident that first
brought together the movement and the pleasure (or relief
from pain), the two are connected by an associating link, and
the rise of the pleasure is then apt to be attended with the
movement for retaining and increasing it. After a number
of concurrences of the relish of food with the masticating
process, the morsel of food in the mouth directly prompts the
jaws to operate.

This part of our education will be again touched on, under
the Intellect, and more fully in the detailed explanation of
the growth of the Will,



BOOK II.
THE INTELLECT,

1. THE functions of INTELLECT, Intelligence, or Thought,
are known by such names as Memory, Judgment, Ab-
straction, Reason, Imagination.

These last designations werc adopted by Reid, Stewart, and
others, as providing a division of the powers of tho Intellect.
But, strictly looked at, the division is bad ; the parts do not
mutually exclude each other. The real subdivision of the
intellectual functions is that formerly given, and now repeated.

2. The primary attributes of Intellect are (1) Con-
sciousness of Difference, (2) Consciousness of Agrecment,
and (3) LRetentiveness. Every properly intellectual func-
tion involves one or more of these attributes and nothing
else.

(1) Discrimination or Feeling of Difference is an essental
of intelligence. If we were not distinctively affected by dif-
ferent things, as by heat and cold, red and blue, we should
not be affected at all. Tho beginning of knowledge, or ideas,
is the discrimination of one thing from another. Where we
are most discriminative, as in our higher senses, we are most
intellectual. Even with reference to our pleasures and pains,
we perform an intellectual operation when we recognize them
as differing in degree.

This function of the Intellect has been already apparent in
the Feelings of Movement and the Sensations. The very
fact of distinguishing the Senses, and their Sensations, sup-
poses the exerciso of discrimination. No separate chapter is
required for the farther elucidation of this fact. There are
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higher cases of discrimination, as when a banker detects a
forged bank note, or a lawyer sees a flaw in a deed, but these
are involved in the intellectnal acquisitions, or the Retentive
power of the mind.

The fundamental property of Discrimination is also ex-
pressed as the Law of Relativity, more than once alrcady
alluded to. As we can neither feel, nor know, without a
transitionor changeof state,—everyfecling, and every cognition,
must be viewed as in relation to some other feeling, or cog-
nition. The scnsation of heat has no absolute character;
there is in it a transition from a previous stute of cold, and tho
scnsation is wholly relative to that state. It is known, with
regard to the feclings generally, that they subsist upon com-
parison; the pleasure of good health is relative to ill health;
wealth supposes comparative indigence. Also, as regards
knowledge, cverything known, is known in contrast to some-
thing else; ‘up’ implics ‘down;’ ‘black’ presunes ¢white,’
or other colours. There cannot be a single or absolute cog-
nition.

(2) The conscious state arising from Agreement in the
midst of differcuce, is equally marked and equally fundamen-
tal. Supposing us to experience, for the first time, a certain
sensation, as redness; and after being engaged with other sen-
sations, to encounter redness again; wc are struck with the
feeling of identity or recognition; the old state is recalled at
the instance of the new, by the fact of agrecment, and we have
the sensation of red, together with a new and peculiar con-
sciousness, the consciousness of agreement in diversity. As
the diversity is greater, the shock of agrecment is more lively.

All knowledge finally resolves itself into Differences and
Agreements. To define anything, as a circle, is to state its
agreements with some things (genus) and its difference from
other things (differentia).

The identifying process implied under Agreement, is a
great means of mental resuscitation or Reproduction, and
hence is spoken of as the Associating, or Reproductive prin-
ciple of Similarity. A considerable space will be devoted to
the exposition of the principle in this view.

(3) The attribute named Lclentiveness has two aspects or
degrees.

First. The persistence or continuance of the mental agita-
tion, after the agent is withdrawn. When the ear is struck
by the sound of a bell, there is a mental awakening, termed
the scnsation of sound ; and the silencing of the bell does not
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silence the mental excitement; there is a continuing, thongh
feebler consciousness, which is the memory or idea of the
sound.

Sccondly, There is a further and higher power,—the re-
covering, under the form of ideas, past and dormant impres-
sions, without the originals, and by mere mental agencies. It
is possible, at an after time, to be put in mind of sounds for-
merly heard, without a repctition of the sensible effect.  This
is true memory, and is a power unknown cxcept in connexion
with the animal organism. The previously-named property is
paralleled by the waves of a pool struck by a stone, or by any
other example of the law of mechanical persistence. But the
distinct recovery of effects that have been obliterated from the
actual view, and the accumulation, in one organism, of thou-
sands of these recoverable effects, may be affirined to be the
unique function of creatures endowed with a brain and nervous
systcm.

As the principal medium of this recovery is the presence
of some fact or circumstance formerly co-existing with, or in
any way contiguous to, the effect remembered,—as when we
recall a thing by first knowing its name,—the Retentive pro-
perty has been designated Contiguous Association.

It is not meant that the threc attributes now specified can work
in separation, or could exist in separation. On the contrary, they
are implicated to such a degree that the suspension of one would
destroy the others. Discrimination could not c¢xist without Reten.
tiveness ; there would be nothing to retain without Discrimina-
tion ; and no progress in retention without Agreement. Yet, not-
withstanding this mutual implication in their working, the three
processes are logically distinct; ecach means something quite apart
from the others. Itis as in the combination of extension and
colour in material bodies ; the properties are inseparable and yet
distinct.

The exhaustive discussion of the Intellectual powers turns
chiefly upon the two last-named attributes, Agreement and
Retentiveness; but, as the most interesting applications of
Agreement lie among remembered or acquired products, it is
better to commence with the Retentive or plastic property.
Next will be given the exposition of Agreement or Similarity.
A third chapter will be devoted to the cases of Complicated
mental reproduction. And lastly, some account will be taken
of the process of forming original constructions, or what is
termed the Creative or Inventive faculty of the mind.

3. Certain important uses are served by an accurate,
or scientific, knowledge of the Intellectual Powers.
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First, There is a natural curiosity to discover the Laws
that govern the stream of our Thoughts. All the workings of
nature are interesting, and not least so should be the workings
of our own minds.

Secondly, The statement and the explanation of the differ-
ences of Intellectual Character must proceed upon a know-
ledge of the attributes and laws of our intelligence.

Thirdly, The art of Iducation is grounded on a precise
knowledge of the retentive or plastic power of the mind. The
arts of Reasoning and Invention, if such there be, naturally
connect themselves with the laws of the facultics involved.

Fourthly, Many important disputes turn upon the deter-
mination of what parts of our intelligence are primitive, and
what acquired. Such is the subject of Innate Ideas generally;
also the questions raised by Berkeley—namely, the Theory of
Vision, and the doctrine of External Perception.

CHAPTER L

RETENTIVENESS—LAW OF CONTIGUITY.

1. Wirnfew exceptions, the facts of Retentiveness may
be comprehended under the principle called the Law of
Contiguity, or Contiguous Adhesion.

Retentiveness is the comprehensive name for Memory,
Habit, and the Acquired powers in general. The principle of
Contiguity has been described under various names, as Hamil-
ton’s law of ¢ Redintegration;’ the ¢ Association of Ideas,” in-
cluding Order in Time, Order in Place, Cause and Effect.
The principle may be stated thus:—

2. Actions, Sensations, and States of Feeling, occurring
together, or in close succession, tend to grow together, or
cohere, in such a way that when any of them is afterwards
presented to the mind, the others are apt to be brought up
in idea,

The detail of examples will bring out the various circum-
stances regulating the rate of growth of the cohesive link.
Generally, as is well known, a certain continuance, or repeti-
tion, is necessary to make a firm connexion.
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MOVEMENTS.

We commence with the association of movements and
states of muscular activity. Our acquisitions are known to
comprehend a great many aggregates and sequences of move-
ments, united with unfailing certainty., We shall see, how-
ever, that the chief aggregates of this kind include sensations
also, and that the case of pure association of movement is not
frequent, although both possible and occasionally realized.

3. It is likely that our Spontaneous and Instinctive
actions are invigorated by exercise.

The various actions occurring in the ronnd of Spontancous
discharges, arc likcly to become more vigorous, and more
ready, after they have arisen a number of {imes; while In-
stinctive actions, as walking on all-fuurs, or sucking, &c., are
also improved by repetition.

In the growth of the Will, which involves spontaneous actions,
something is gained by the greater facility of beginning any
movement after a certain frequency of occurrence. The hands,
the voice, the tongue, the mouth, exercise their powers at
first in mere aimless expenditure of force; by which they are
prepared for starting forth to be linked with special feelings
and occasions.

4. Movements, frequently Conjoined, become asso-
ciated, or grouped, so as to arise in the aggregate, at one
bidding.

Suppose the power of walking attained, and also the power
of rotating the limbs. One may then be taught to combine
the walking pace with the turning of the toes outward. Two
volitions arc at first requisite for this act; but, after a time,
the rotation of the limb is combined with the act of walking,
and unless we wish to dissociate the two, they go together as
a matter of course ; the one resolution brings on the combined
movement.

Children attempting to walk, must learn to keep their
balance. This depends on properly aggregated movements;
the lifting of the right foot has to be associated with the move-
ments for making the whole body incline to the left, and
obversely. The art of walking includes other aggregates ; the
lifting of one foot is accompanied with & rising upon the other,
and with a bending forward of the whole body. The educa-
tion in walking consists in making these aggregates so secure,
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that the one movement shall not fail to carry with it the
collaterals.

Articulate speech largely exemplifics the aggregation of
muscular movements and positions. A concurrence of the
chest, larynx, tongue, and mouth, in a definite group of exer
tions, is requisite for each alphabetic letter. These groupings,
at first impossible, are, after a time, cemented with all the firm-
ness of the strongest instinct.

5. We acquire also Successions of Movements.

In all manual operations, there occur successions of move-
ments so firmly associated, that when we will to do the first,
the rest follow mechanically and unconsciously. In eating,
the act of opening the mouth mechanically follows the raising
of the morsel. In loading a gun, the sportsman does not need
to put forth a distinct volition to each movement of the hands.

6. It is rare to find an association of movements as
such, or without the intervention of sensations.

In most mechanical trains, the sense of the effect of one
movement usually precedes the next, and makes a link in the
association, Thus, in loading a gun, the fecling that the car-
tridge is sent home, precedes, as an essential link, the with-
drawing of the ramrod. There is, in such instances, a complex
train of feelings and movements.

A deaf person speaking would appear to illustrate the se-
quence of pure movement; but, even in that case, there is a
feeling of muscular expenditure. Such a feeling can never be
absent until the very last stage of habit is reached, the stage
when the mind is entirely unconscious of the movements gone
through. A great practical importance attaches to this final
consummation. It is the point where actions take place, with
the least effort or expenditure of the forces of the brain. The
class of actions so performed have been named secondary
automalic, as resembling the automatic or reflex actions—
breathing, &c.

Although the learning of successions of movements nearly
always involves the medium of scnsation, in the first instance,
yet we must assume that there is a power, in the system, for
associating together movements as such, and that special cir-
cumstances favour this acquisition.

7. There are certain conditions that govern the pace of
acquisition generally. These are (1) Repetition or Cor
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tinuance, (2) Concentration of Mind, and (3) the Natural
Adhesiveness of the individual constitution.

(1) In order to every acquisition, a certain Continuance,
repetition, or practice is needed, varying according to circum-
stances. By repetition, we make up for natural weakness or
other defects, as in the extra drill of the awkward squad.

(2) Mental concentration will make a great difference in
the pace of acquisition. When the whole of the attention is
given to the work in hand, the cohesive growth is compara-
tively rapid. Distraction, diversion, remission are hostile to
progress.

Concentration, as a voluntary act, depends on the motives.
If the work is pleasant in act or in prospect, and if no other
pleasure interferes, the whole mind is gained. This is con-
centration from the side of Pleasure. Whatever we have a
strong liking for, we lcarn with ease. Our Tastes are thus a
leading element in our acquisitions.

But concentration may be determined by Pain. The work
itself being distasteful in comparison of something else, the
mind revolts from it, until some strong pain is set up in the
path; the lesson may not be liked, but the consequences of
engaging the mind elsewhere may be sufficiently painful to
neutralize the pleasure.

Another influence of pain is as mere Excitement, which
intensifics the mental processes, and impresses on the memo:
whatever objects are present to the mind, giving to things
disagreeable a persistence in opposition to the will.

(3) All the facts show that constitutions differ as to power
of Adhesiveness, under exactly the same circumstances. In
every class of learners, on every subject, there are the greatest
inequalities. This Natural Adhesiveness usually shows itself
in special departments—aptitude for languages, for science,
for musie, &c.; but it also shows itself in a more general form,
or ag applied to things generally. Hence part of it may be
attributed to an endowment of the system, as a whole; while
g:lrt depends on local endowments, as, for example, the musi-

ear.

8. The circumstances favouring the adhesion of MoVE-
MENTS in particular may be supposed to be (1) Muscular
vigour, (2) The Active Temperament, and (3) Muscular
Delicacy.

(1) Mere muscular vigour, by favouring the performance
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of mechanical exercises, or the energy and persistence of mus-
cular practice, cannot but contribute to progress in the me-
chanical arts.

(2) Of equal, if not of greater importance is the nervous
peculiarity that prompts to muscular activity, determining a
profuse and various spontane/ty of the bodily movements.

(83) In the muscular system, as in the special senses, there
may be degrecs of delicacy, shown in nicety of muscular dis-
crimination. This may be hypothetically connected with a
higher organization of the ganglia of the active side of the
brain—the motor centres whenee the motor nerves immediately
cmanate. Whenever the test of discrimination shows superior
muscular endowment, we are entitled to presume a greater
degree of muscular retentiveness. The analogy of the senses is
strong on this point, and will be referred to afterwards; the
best case being the ear for music.

9. Acquirement in every form demands a certain
Physical Vigour.

The freshness and vigour of the general system may be
looked upon as essential to the plastic operation. Fatigue,
exhaustion, indifferent nourishment, derogate from the powers
of the learner. The greater physical vigour of carly years is
one, among other reasons, why youth is the season of im-
provement.

The mental concentration, or exercise of the Attention,
necessary to new acquirements, is costly and exhausting.

IDEAL FEELINGS OF MOVEMENT.—THE SEAT OF IDEAS.

10. The Ideas of Movement may be associated together.

We may have idecas, or recollections and imaginations,
of our varioas activitics. We may rchearse, in the thoughts,
the movements of a dance, or the manipulation of a sailing
boat.

11. In regard to Ideas generally, it is probable, if not
certain, that the renewed feeling, or idea, occupies the
same parts, and in the same manner, as the original or
actual feeling.

It was vaguely surmised, in former times, that the memory
of things consisted in storing up images in a certain part of
the brain, distinct from the places originally affected; that, in
actually seeing a building, one portion of the brain is exercised,
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and, in remembering it, a different portion. The facts are op-
posed to such a conclusion.

In very lively recollection, we find a tendency to repeat the
actual movements. Thus, in mentally recalling a verbal train,
we seem to repeat, on the tongue, the very words; the recol-
lection consists of a suppressed articulation. A mere addition
to the force or vehemence of the idea, or the withdrawal of the
restraint of the will, would make us speak out what we speak
inwardly. Now, the tendency of the idea of an action to be-
come the action, shows that the idea is alrcady the fact in a
weaker form. But if so, it must be performing the same
nervous rounds, or occupying the same circles of the brain, in
both states.

The same doctrine must equally apply to the Sensations of
the Senses, and will derive illustration from them. The mere
idea of a nauscous taste can excite the reality even to the pro-
duction of vomiting. The sight of a person about to pass a
sharp instrument over glass excites the well-known sensation
in the teeth. The sight of food makes the saliva begin to flow.
In the mesmeric experiments, this effect is carried still farther;
the patient, through the snggested idea of intoxication, simu-
lates the reality. Persons of weak nerves have been made ill
actually, by being falsely told that they looked ill.

So it is with the special Emotions and passions. The
thought or recollection of anger brings on the same expres-
sion of countenance, the samc gestures, as the real passion.
The memory of a fright is the fright re-induced, in a weaker
shape.

I'JI‘o this doctrine it may be objected, that the loss of eye-
sight would be the loss of memory of visible things; that Mil-
ton’s imagination must have been destroyed when he becamo
blind. The answer is, that the inner circles of the brain must
ever be the chief part of the agency both in sensations and in
ideas. The destruction of the organ of sense, while rendering
sensation impossible, can be but a small check upon the inward
activity; it cuts off merely the extremity of the course de-
scribed by the nerve currents. Moreover, the decay of the
optic sensibility does not impair the activity of the muscles of
the eye, wherein are embodied the perceptions of visible
motion, form, extension, &e., which are one half, and not the
least important half, of the picture.

12. The tendency in all Ideas to become Actualities,
according to their intensity, is a source of active impulses
distinet from the ordinary motives of the Will.
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The Will is under the two influences— pleasure and pain ;
being urged fo the one and from the other. But an idea
strongly possessed may induce us to act out that idea, even
although it leads to pain rather than to pleasure. The mes-
meric sleep shows the extreme iunstance; in ordinary slecp,
also, we are withdrawn from the corrccting influence of actu-
alities, and follow out whatever fancy crosses the view. In
the waking state, we do nct, as a rule, act out our ideas; they
are seldom strong cnongh to nentralize the operation of the
will.  Still the power exists, and 1is, on occasions, fully mani.
fested.

As an unequivocal instance of the power of an idea to
gencrate its actuality, we may quote the infection of special
forms of crime, and even of self-destruction. The impression
made on susceptible minds by some notorious example is often
carried out to the full, in spite of the deterring action of the
usual motives of the will.

The fascination of a precipice is also in point. The specta-
tor, sceing himself near precipitation, has the act of falling
so forcibly suggested, that he has to put forth an cffort of will
to resist the suggestion.

Temptation to do something forbidden often comes of
mercly suggesting the idea, which is then a power to act itself
out. In this way, ambition is inflamed, so as to master the
sober calculation of future happiness.

The operation of an idea strongly possessed is especially
prominent in the ontgoings of Fear. It is the peculiarity of
this passion to impress the mind unduly with its object, to
magnify evil possibilities, and so to exaggerate the idea of
escape, that one cannot be restrained from acting it out.

13. In the workings of Sympathy, there seems to be
the carrying out of an Idea, apart from the usual opera-
tion of the will.

If the will be defined the pursuit of pleasure and the
abstinence from pain, then disinterested conduct, involving
frequently self-sacrifice, must spring from some other part of
our nature. Now, as we are able, by means of our own expe-
rience, to form ideas of other men’s pains and pleasures, we
are disposed, according to the principle in question, to act
these out, even although we forfeit a certain amount of plea-
sure, or incur a certain amount of pain. We conceive the

ain of another man’s hunger, and act out the idea by procur-
ing for him food, even at some cost to ourselves.
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14. It is a consequence of the doctrine as to the seat
of revived feelings, that the Idea and the Actuality must
have a great deal in common.

Memory and Twagination may be deseribed in the lan-
guage used for sensation, with certain allowances. A person
vividly recollecting a former transaction, cxclaims, ‘I now
sce before me.”  Next, the delicacy of the senses is likely to
be reproduced in the recollection and in the imagination.
Also, for the purposes of the will, in pursuit or in avoidance,
the idea operates like the actuality. Farther, the same ex-
haustion of brain, and in the same parts, follows prolonged
exercise in sensation and in thought.

15. Feelings of Movement may be associated together.

Since we can repeat mentally the steps of any complicated
action, as a dance, we may, in conscquence of this mental re-
petition, strengthen the cohesion of the train of movements.
Practically, the process is seen at work in our vocal acquire-
ments. We can acquire trains of language, without repeating
aloud, although perhaps not quite so well. Children have
often to learn their lessons by conning them in a whisper,
which is the next stage to a mere ideca. So, in meditating a
discourse, and fixing it in the memory, without writing, as
was the practice of Robert Hall, an adhesion takes place be-
tween ideal movements of articulation.

16. The Growth of Associations among Ideal movements
must be supposed to follow the law of associations among
the corresponding Actual movements.

The centres where the connexions are formed being the
same, the only difference will be the feebler impetus of nerve
action in the case of the ideal movements. Under great ex-
citement, this diffcrence will not exist, and the adhesion may
be equally good in both.

Hence in any part of the system, where the adhesiveness
of actual movements is good, that of ideal movements will be
good also; and all the circumstances and endowments favour-
ing one will favour both.

17. A movement, whether real or ideal, is Mentally
known as a definite Expenditure of Energy in some Special
muscle or muscles.

We must first discriminate degrees of expenditure, and
next associate the diffcrent modes or degrees into grouped
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situations. A delicate discrimination is thus the condition of
all retentiveness, as it marks out clearly the distinctive features
of what is to be retained. To this we must add, as above
remarked, that nice discrimination is to be regarded as indi-
cating a superior organization in the centres of muscular
activity—a higher multiplication of the muervous elements,
whence arises a correspouding superiority in the plastic power,
or Retentiveness.

SENSATIONS OF THE SAME SENSE.

18. Throughout all the Senses, the associating process
connects sensations that happen frequently together.

In the inferior senses, the examples are neither numerous
nor interesting. We may have a scries of Organic pains,
representing the course of anattack ofillness, and remembered
by the patient. We might also have a train of ideas of Taste,
the first recalling to the mind all the rest ; but there are few
occasions for acquiring such trains. As regards Smell, there
might be a succession of odours, regularly encountered in
going in a particular track, through gardens, &c.; and if such
an experience were often repeated, there would be found in the
memory a cohering train ot ideas ot smell; the occurrence of
one to the mind would suggest the others.

19. In the same operation that fixes, in the mind, a
train of ideas, formed from sensations, the individual
1deas become Self-sustaining.

In order that the first member of an often repeated train of
tastes or odours should recull the next, each must be so far
impressed or engrained that it can subsist of itself, without
the original, to a greater or less degree of vividness. Before
the taste of bread recalls the taste and relish of butter, usually
conjoined, we must have tasted butter often enough to be able
to retain some idea, more or less adequate, of that particular
taste. This is equally a consequence of the retentive process
of the mind, and follows all the laws governing the rate of ad-
hesive growth

The simplest sensation that we can have is a complex fact,
as far as concerns being retained. A coherence must be
effected in the mechanism of the brain, to enable a touch, or
sound, or an idea of light, to possess a mental persistence;
and the greater the degree of this coherence, in consequence
of repetition and the other means of retentiveness, the better
will be the mental conception.
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20. The cohesive grouping of Sensations of the same
sense appears largely in Touch.

In Touch, we have great variety of sensations; the purely
emotional,—as soft touches and pungent touches; and those
entering into intellectual perceptions,—as the feelings of
roughness, weight, size, form, &c. Associations are formed
among the different modes of these sensations; resulting in
our tactual notions of familiar things. The child accustomed
to handle a muff, forms an association between its softness,
its elasticity, and its warmth to the touch; to these are
added the muscular elements of size and form. If this aggre-
gate has been definitely connected in one group, by familiavity
with the same thing, the experience of one of the qualities
would recall the whole aggregate. The soft touch would
make the mind expect everything else. So it is that we
acquire distinctive notions of all the objects we are accustomed
to handle; the lady knows her fan in the dark, the workman
knows the tool he wants by the first contact; we each know
whether we touch the poker or the hearth brush, a cinder or
an ivory ball, a pen or a pieco of string, a book or the cat, the
table or the mantel-shelf. Every one of these familiar things
is a definite grouping by plastic association between different
modes of touch, some purely tactile, and others muscular.

Of course, one definite touch will not recall the whole of
the tactile qualitics of a specific object, unless there has been
an exclusive association. When the cold touch of polished
marble has been associated with many different forms, it will
not recall any one in particular. The hand placed on & wooden
surface tells nothing, because so many known things have the
same touch ; either a plurality of different objects will be re-
called, or some one will be singled out by other links of asso-
ciation, or there will be no revival at all.

21. In considering the Rate of Acquirement among
associations of Touch we must take into account, besides
the general conditions of acquirement, the special character
of the sense.

Touch being a two-fold sense, we must refer to the con-
stituents in separation.

The purely tactile sensibility, the passive element of touch,
is, in the scale of intcllect, superior to Taste and Smell, inferior
to Hearing and Sight. This comparative superiority and in.
feriority must be supposed to attach equally to the discrimis
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native power, and to the rctentiveness (we have assumed
these two properties to risc and fall together).

The other clement of Touch is Muscularity; the weight,
hardness, size, and form of things, are tested and remembered
principally by the muscles of the hand and the arm.

The intellectual character of the muscular feelings is pro-
bably not the same for all muscles; hence each set would have
to be independently judged. We know that the muscles of
the cye excel in delicacy of discrimination and retentiveness;
they would not otherwise be on a par with the optical sensi-
bility.  Probably the muscles of the voice and articulation come
next, and, after these, the hand and the arm; the difference
being no doubt related to the comparative supply of nerves,
and the expansion of the corresponding centres.

There may be great individual differences of character in
respect of tactual endowment. These are principally indicated
by degrees of delicacy in the manual arts.

Both in the tactual and in the muscular element, any su-
perior delicacy will tell upon the worker in plastic material.
The muscular precision of the hand and the arm is a guarantee
for nicety of exccution in every species of manipulation—with
the surgecon and the artist, no less than the common artizan.

22. Tt is only in the Blind, that we can appreciate the
natural delicacy, or intellectual susceptibility, of the sense
of Touch.

None but the blind are accustomed to think of outward
objects as ideas of Touch; in the minds of others, the visible
idcas preponderate, and coustitute the chief material of recol-
lection. A blind workman remembers and discriminates his
tools by their tactile ideas. The trains of associations that
determine the order and array of surrounding things are, to
the blind, trains of ideas of touch.

23. The associations among Sounds include, besides
many casual connexions, the two great departments of
Musical and Articulate Sounds.

Any two sounds heard together, or in close succession, for
a number of times, would mutunally reproduce each other in
idea. When a sound is made in front of an echoing wall, we
anticipate the echo.

In Musical training, the individual notes are rendered self-
sustaining, and are at the same time associated in musical
successions. One note sounded brings on the idea of another
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that has usually followed it. When a sufficient number are
given to determine an air, the remaining notes rise to the
mind. The education of an accomplished musician is com-
posed of many hundreds of these successions.

Besides the gencral conditions of acquirement, we must
refer, in this case, to the quality termed the musical ear.
Although the ear is improvable by cultivation, the basis of
all great musical skill is a primitive endowment. There must
be, from the beginning, a comparatively nice discrimination of
musical tones, for which we may assume the physical basis of
extensive auditory centres. A bad ear will not distinguish
one note from the next above it or below it on the scale. A
good ear will discriminate the minute fraction of a note.

It must be taken for granted, until the contrary is shown,
that the delicate feeling of Agreement follows Discrimination ;
and that Retentiveness will follow both. Once for all, there-
fore, we may assume that delicacy of Discrimination is to be
accepted as the criterion of all the three intellectual properties.
Hence, when a sense has an unusual degree of discriminative
power, there will also be an unusual retentiveness for its
sensations. Not in music alone, therefore, but in everything,
good memory will accompany acute feeling of difference.

Articulate sounds are made coherent on the same principle
as musical sounds. We are familiarized with each distinct
articulation, and are, at the same time, occupied with com-
bining them into groups in the complex sounds of words and
trains of words. In the minds of the uncducated, these con-
nexions exist by hundreds; in a cultivated mind, they count
by thousands.

The good articulate ear may be, to some extent, a moditi-
cation of the musical ear. In so far as the letters are distin-
guished by being combinations of musical tones, the two
sensibilities must be the same. But this applies only to the
vowels; the consonants are discriminated by other kinds of
effect. It would not be in accordance with fact to say, that a
good musical ear infers a good articulate ear.

The successions of sounds, both musical and articulate,
possess the quality termed Cadence or Accent. The ear re-
members the cadences familiar to it, and reproduces them in
vocal imitation. The brogue or accent of a province is im-
pressed on the young ear; a large variety of cadences enters
into the more elaborate training of the elocutionist. The ear
for cadence may be somewhat different from, although con-
taining points in common with, the musical and articulate ears.
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24. Cohering aggregates and trains of Sight are, by
pre-eminence, the material of” thought, mewmory, and ima-
gination.

Sensations of sight are composed of visual spectra and mus-
cular feelings—passive feelings mixed with active.

While the separate colours and shades are acquiring ideal
persistence, they are becoming associated together in aggre-
gates and trains. We cannot produce cases of association of
colours alone, or without muscular elements, but there are
many instances where colour is the predominating fact. The
splendours of sunrise and sunset, the succession of tints of
the sky, exemplify the preponderance of colour. The varie-
gated landscape 18 an aggregato of colourcd masses, which
may be associated in great part optically. The aspect of
a city, with its streets, houses, shops, is many-coloured,
and must be remembered chiefly by the help of associated
colours,

On the other hand, in objects with little colour, and with
sharp outlines, the muscular element predominates, as in a
building or an interior, in machinery, and, most of all, in the
forms and diagrams of Geometry, Architecture, Engineering, &c.

Wo shall illustrate the adhesiveness, first, in Forms;
secondly, in Colvured Surfuces.

When the cye follows a circular form, as a ring, the effect
is principally muscular. The adhesion resides in the active
centres connected with the muscles of the eye. By these, weo
bold the figurcs of Geowmetry, the symbols of the sciences
generally, outline plans of mechanical structures, the charac-
teristic forms of ull special objects. In the Fine Arts of Sculp-
ture and Architecture, form is predominant.

There is probably & special endowment for the retention of
visible forms, whose natural locality would be the active centres
of vision. It would show itsclf in the rapid and extensive
acquirement of unmecaning symbols, written characters, and
gkeleton outlines, as in maps and diagrams. The Chinese
language is probably the extreme instance of the acquisition
of forms. The memory for maps is also a trying instance.
These cases require the strongest disintercsted adhesion.

In the case of Scientific forms, there may enter the
scientific intorest, determining special concentration of mind.
Such forms are comparatively few in number, but intensely
important.

In regard to Artistic forms, the Artistic interest is a

7
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prompting to mental concentration; only such as enter into
Art would be specially retained. Curves, for their beauty,
and certain geometric forms, for their symmetry, would be laid
hold of; those that have no interest except as symbols would
be disregarded.

In Colvured Surfaces, we suppose the colour to be the chief
fact; for, although Form can never be absent, the optical
adhesiveness is the essential consideration.  Such are, in addi-
tion to natural scenes and prospects, highly decorated interiors,
pictures, assemblics of people, the human face and figure,
animals, plants, and mincrals.

The endowment for discriminating and remembering
Colour may well be supposed to be special and distinct.
Phrenology is justified in supposing a special organ of colour.
The centres in relation with the optic nerve arc probably far
more expanded and richer in nervous elements, in some consti-
tutions than in others. A special retentiveness for colour is a
great determining fact of character. It not only constitutes a
facility in remembering scenes, pictures, and coloured objects,
thus entering into the faculty of the painter and the poct: it
also promotes a liking for the concrete surface of the world
with all its emotions and interests, and a disliking or revulsion
from the bare and naked symbols, forms, and abstractions of
science.

SENSATIONS OF DIFFERENT SENSES.

25. Our education involves various connexions among
Movements, Feelings of Movement, and the Seunsations of
the different senses.

In the complication of actual things, the same object may
operate upon several senses at once. A bell is ideally retained
as a combination of touch, sound, and sight. An orange can
affect all the senses.

Movements with Sensations. Our movements are extensively
associated with sensations. Ourvarious actions are instigutedby
sensible signs, as names or other signals; the child’s early educa-
tion comprises the obedience to direction or command. Ani-
mals also can take on the same acquisition. The notes of
the bugle, and the signals at sea, are associated with definite
movements.

Our locomotive and other movements are incessantly
attended with changes of our visible environment, and become
associated with these changes accordingly. Every step for-
ward alters the visual magnitude of all objects before the eyes;
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and of such as are near, in a very palpable degree. This is a
principal part of our acquired perceptions of distance. (Sce
Chap. VIL)

1t was already remarked, under Associations of Movement,
that there are few associations of mere movement; the scense
of the effect generally intervenes and accompanies the exertion.
A man diggimg does not mechanically put in the spade and
turn it up; he, at the same time, sces und feels the results;
the sight and the fecling co-operate in directing and guiding
cach movement, and in mtroducing the one that follows.

Musculur Ideas with Sensations. We may associate with
Sensations Ideas of Force and Movement, resulting from maus-
cular expenditure. There are some intercsting examples in
poiut.  We councet the weight and inertia of different kinds
of material, with the visible appearance, and other sensible
propertics.  Ou looking at a block of stoue, at an iron bar,
or a log of wood, we form a certain ideal estimate of the com-
parative weights, or of’ the muscualar expenditure requisite to
move, or support the several musses.  This assoclation 1s gained
portly by our dircet experience, and partly by sccing the mus-
cular excrtions of other persons; it becomes at last one of the
powerful associations that enter into our ideas of external
things. It is at the basis of our Architectural tustes and de-
mands. When we see a mass of stone supported on a pedes-
tal, we form at once an cstimate of the sufliciency or msufli-
ciency of the support, and are affected pleasantly or unplea-
santly according to the estimate. By a rapid process of asso-
ciation, almost like an instinct, we imagine the pressure of a
block of any given sizc; an idca of its gravitating cnergy is
constructed out of our own cxperiences; and a similar 1deca
18 formed of the strength of the rope that is to hoist it up,
and the waggon that is to transport it. Thoe same fecling
determines our sense of Architectural proportions; these
being very different in the cuse of wood, of stone, and of
iron; and would be modified into another shape still, if gold
wero the material employed. From want of familiarity with
gold in masses, we should be greatly at fault in connccting
the visible appearance of a block with its weight and inertia.

Sensations with Sensations. 'We may have as many groups
of combinations as there are possible unions among our senses.
Organic sensations may be associated with Tastes, Smells,
Touches, Sounds, Sights; Tastes with Smells, &c.; Smells
with Touches, and so on. The more interesting cases occur
under the three higher senses.
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Touches are associated with Sounds, when the ring of a
substance suggests its surface to the touch, and vice versd, as
in discriminating stone, wood, glass, pottery, cloth, &e.

Touches arc associated with Sights, on a very great scale.
We conncct with the visible appearance of every substance
that we may have frequently handled, its fecling to the touch,
as soft, hard, rongh, smooth, as well as the tactile form and
tactile magnitude.

This is the association that Berkeley principally founded
upon, in explaining the acquircd perceptions of Sight (see
Chap. VIL). The fact itself is not to be disputed ; we do ac-
quire associations of singular firmness between visible sarfaces
and their tactilo scnsations; the cold, hard smoothness of
polished marble, the ronghness of the fracture of a piece of
cast iron or steel, the clamminess of a lump of clay, are sug-
gested rapidly and vividly in the case of all familiar things.
And if such be the case with the strictly tactile properties
(where no onc contends for an instinetive conjunction), we
need not wonder at the rapid and vivid suggestion of tangible
resistance and magnitude.  Still, as will be sccu, there arc
other experiences required to constitute our associations of
real distance with its visible signs.

Sounds are associated with Sights, on a still greater scale.
Every characteristic sound emanating from an object of cha-
racteristic visible appearance, is firmly associated with that
appearance. We associate the sound not merely with the
sounding object, but with the distanco and position of the
object.  (See Heariny, p. 56.) So that we may be said to
hear distance as well as to sce it ; by both senses, we aro made
aware of the locomotive effort that would be requived to tra-
verse the interval between one distance and another.

We connect every object with its sound when struck ;
every instrument with its note; every animal with its cries;
every human being with their voice, and even with their cough
or sneeze.

Our mother tongue is, in great part, a serics of associations
between sounds (as names) and visible objects. The exten-
sion to written language embraces the farther associations be-
tween the audible sounds and the printed characters.

26. In the association of different senses, it is to be
presumed that the rapidity of the adhesive growth will
vary with the adhesive quality of each of the senses.

In the absence of anything to the contrary, we must sup-
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pose that when sights and sounds are associated, the progress
will depend upon the adhesiveness in sight by itsclf, and in
sound by itself. The mother tongue will be learned with
more rapidity, according as the articulate ear is good, and
according as the visible associations within themselves are
good. No other consideration can be assigned from our pre-
sent knowledge. It does not seem that any barrier is pre-
sented to the union of sensations of different senses ; the pro-
cess 1s as casy and rapid between two, as in the sphere of one,

27. The Localization of our Dodily Feelings is an
acquired perception.

Previous to experience, we do not know the locality of any
bodily scnsation—for example, a pressure on the shoulder or
the toe. But our own body is to us an object of sense; we
can see it, and move the hand over it. It is also a scat of
subjective sensibilities; it undergoes changes attended with
pleasure, and with pain. When we sce the hand touching a
part, wo couple the objective or pictorial aspect with a spe-
cial tactile fecling; if the hand is transferred to another
part, the altered pictorial aspeet is connected with the new
contact. This is the beginuning of our local associations with
the parts of the body, and is the mcans of enabling us to
assign the locality of any part that is occasioning a subjective
feeling.

Some explanation is necessary here. How should the same
pressure, causing the same feeling, be recognized sometimes
in one spot, and sometimes in another? The quality of a
sensation may be the same in two cascs, yet we may learn to
localize them differently. On this point, we can only assert
the fact, and surmise, that it is physically supported by the
independence of the nerves distributed over the different
parts; an independence already assumed for the feeling of
plurality of contacts, as described under Touch. The nerves
of touch in the right forefinger are so far distinct from the
nerves of the left forefinger, that a separate track or line of
association can be formed between each and the movements
that determine us to look to the right or to the left. We
seem to have qualitative samencss of scnsation with artificial
or associated difference.

We are best able to localize the feelings connected with
the surface, because its changes are accessible to observation.
The deep-seated parts can be got at, only when they are
brought into some relation with the surface; as when pres-
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sure on the stomach or the liver modifies a feeling supposed
to be connected with the part; or as when local treatment
soothes an irritation.

28. Our body occupies, as it were, a position between
the subject mind and the object world at large. Atten-
tion to our body is an object state, but with strong subject
associations.

By gazing on things external to our body, we are in a
truly object attitude; by gazing on any part of the skin, we
bring up subject feclings. By imagining the local appearances
of a pain, we may almost realize it physically. This is one of
the connexions of idea and reality, oconrring in an exaggerated
form under the mesmeric slecp. Mr. Braid used the fact to
induce healthy actions on diseascd organs. It is scarcely pos-
sible to gaze miently for a long time on any part of the bocy
without inducing subjective feelings in reference to it; and
these carry with them actual changes in the part.

29. Associated differences in sensations alike in quality
may occur, not only in Touch, but also in Sight, and in
Muscular Movements.

The foregoing remarks apply to Touch.  The same is true
of Sight. A sensation of light may be qualitatively the same
as another; but, by arising through different parts of the
retina, they arve rccognized as different; they become associ-
ated with different movements. If two twins are so alike
that we cannot distinguish them, some variation is made in
their dress to prevent confusion.  In the same way, sensations
through different parts of the relina are made distinet by their
alliances. One rcquires an upward motion to place it in the
centre of vision, another a downward; one a larger, and an-
other a smaller sweep, to attain the same position.

As regards the muscles likewise, we have to assume a
sense of difference, not due to guality, but to local scat. It
may be the same as regards the feeling itsclf, whether we
raise the right arm or the left; but the two feclings enter into
distinct alliances with other feelings not the same.

ASSOCIATES WITH PLEASURE AND PAIN.,

30. By means of contiguous association, states of
Pleasure and Pain can, to some extent, persist, or be re-
produced, without the original stimulus.
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The extending of association to states of pleasure and pain,
or states of fecling, or emotion generally, must render it a great
power as regards our happiness. By a reference to the facts,
we can ascertain how far the principle operates in this direc-
tion. A familiar example is furnished by our likings for objects
and places, after long connexion with them.

The pleasures of the Senses are usually reflected by things
that are their canses, or by certain regular accompaniments.
Thus we connect the enjoyment of exercise with our instra-
ments of sport or gymnastic; the pleasures of reposo with an
easy chair, a sofa, or a bed; and the pleasure of riding with a
horse and carviage. The sight of food, and its preparation,
recalls something of the delight of ecating; the scantily in-
dulged child is fascinated by the mere view of tho pastry-
cook’s window. The representation of fragrant flowers gives
an acreeable recollection of the fragrance.

The pairs of the Senses could be still more decisively ap-
pealed to.  All objeets that have severely pained us are painful
to encounter. It takes a certain cffort, to overcome the ve-
pugnance to the instruments of a severe surgical operation.,

1t cannot be contended that such associated pleasurcs and
pains arc individually of any great force, as compared with
the originals; the fractional valuc of each echo is but small.
But a total result, very far from insignificant, may be gained,
by accumulating around us a great many things associated
with our pleasures, and reflecting a number of our happy
moments. The sportsman’s trophices, the traveller’s euriosities,
the naturalist’s collections made by himsclf, the student’s
prizes, the engineer’s modcls, are able to revive an occasional
glow of foregone excitement,

31. The law of this association may be assumed to
accord with the case of different senses (§ 26). We have
already assumed that there may be a good, or a bad,
memory for pleasure as such, and for pain as such ; while,
in regard to special modes of pleasure and pain, as in the
several senses, the retentiveness will vary with the good-
ness of the sense in other respects.

We have formerly seen that a full and accurate memory
for pleasure and for pain is the intellectual basis, both of pru-
dence as regards self, and of sympathy as regards others.
This may be a general feature of the character, applicable to
pleasures and pains as such. Still, we must suppose the
general power greatly modified according to the class or local



104 RETENTIVENESS—LAW OF CONTIGUITY,

origin. A high endowment for colour will naturally include
the retentiveness for the pleasures and the pains of colour.
So, the circumstances that direct attention upon any sense will
impress, not only its intellectual elements, but its pleasures
and pains.
The revival of a foregone pleasure by force of memory
must be measured by the amount of change it makes on the
resent condition of the mind, as otherwise occasioned. In a
appy mood, we are liable to happy recollections, and repel
the opposite; but in this case, the pleasurable state represents
the present influence, and not the past.

32. The Speccial Emotions, by being directed habitually
on the same object, become Affections.

After the feeling of Love or Tenderness has been often
aroused in connexion with the samo person, a habitual or cus-
tomary regard is induced, of greater power than the original
attraction. The memories of the past then add their power
to heighten the present impression. This influence, however,
is chiefly manifested in ncutralizing the deadening influence
of familiarity. The recollected warmth of past moments keeps
up a glow, when the present stimulation has lost its influence.
Past associations of tender feeling will even overcome causes
of positive dislike.

So, Anger repeated generates hatred. Fear may take on a
habitual, and thence more aggravated form. The Egotistic
passions are notably strengthened, after having often run in the
same channel without opposition. The religious sentiment is
converted into an affection, by being made frequently to arise
in connexion with the object of worship.

33. The Emotions may spread themselves over col-
lateral and indifferent objects.

‘We have here a more testing case of association. The acci-
dental connexions with the objects of our love, anger, fear,
egotism, suffice to recall the feelings, and have a value on that
account. Hence tokens of friendship, relics, places, acquire a
deep hold of our affections.

This is carried to the utmost in religion. Holy places,
symbols, rites, formalities, language, reflect and magnify the
feelings towards the main object of worship; and the difficulty
ever has been to keep them from wholly usurping, by their
sensuous facilities, the place of the unseen Deity.

Human authority avails itself of such associations, in order
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to extend its influence. Official robes and symbols, a cere-
monial of obeisance and defcrence, solemnities in the investi-
ture to office, forms observed in degrading and punishing,
have the effect of diffusing the respect for authority in civil
society. The Romans, who were the greatest inventors in the
substance of law, were also the most attentive to its forms;
such attention being partly the cause, and partly the effect, of
their great regard to authority in the worst of times.

Those formalities that have an intrinsic expressiveness, as
bending, prostration, passing under the yoke, are necessarily
more impressive than what is intrinsically unmeaning.

34. Association transfers the intcrest of an End of
pursuit to the Means.

The familiar example of this is money. Allied in the first
instance with the delights that it obtains, and the relief from
numerous pains, it becomes at last an object of affection in
itself, and is preferred, in its unemployed state, to all pur-
chasable gratifications.

The circumstances that favour the transference are such as
these :—Money is a tangible, measurable, permanent posses-
sion; the pleasures obtained by it being often fugitive,are apt to
leave a fecling of regret, as if they had cost too much. The
mind easily learns to derive more satisfaction from the per-
manent possibility, than from the perishing actuality; espe-
cially such minds as arc more susceptible to fear for the future
than to present enjoyment.

The influence of early penury and privation in disposing to
avarice is of itself an example of associated feeling, as well as
a contributing cause to the love of money unspent.

The accessions of distinction and power, attached to the
possession of wealth, neccssarily enrich the agreeable associa-
ciations connected with it.

The feeling of Property, in its full comprehension, contains
a mass of blended sentiment, and of piled-up associations,
that can scarcely be tracked out in their detail. The things
that serve so many of the primary uses of life, become also
the subject of mingled pride and affection. Property in land
has charms of its own ; it is an impressive object to the eye
and to the mind, and involves both present influence, and
the memory of ancient privileges. The possession of a spot
of land is the most powerful of all known motives to
industry.



106 RETENTIVENESS—LAW OF CONTIGUITY.

Another example of means converted into ends by trans-
ferred feeling is tho attachment to forms of business, as book-
keeping, legal and technical formalities. even after they have
ceascd to answer their ends. This is an element in the con-
servation of laws and formalities whose spirit has evaporated.

The regard to truth is, and ought to be, an all-powerful
sentiment, from its being entwined in a thousand ways with
the welfare of human society. We are not to be surprised, if
an element of such importance as a means, should be often
regarded as an absolute end, to be pursued irrespective of con-
sequences, whether near or remote.

35. Many objects of Fine Art derive their charm from
assoclations.

Fino Art contains effeets intrinsically pleasing, as sweet
and harmonious sounds ; colours and their harmonics ; curved
lines ; proportions in general.

Other effects are due to association with pleasing qualities.
Thus, the hues and complexion of health are not the most
pleasing colours intrinsically. There is nothing in breadth of
chest, development of muscle, size of bone, to give a primitive
delight in connexion with the manly figure ; but the connexion
of these qualitics with physical power gives them an adventi-
tious charm. A large cranial development would not be in-
teresting in itself; viewed as disproportion, it might be even
unpleasing. But as indicating mental power it is agrecable to
bebold.

Tho lustre of a polished surface is intrinsically pleasing ;
there 18 a farther pleasure when it is connected with ecase in
machinery, or with cleanliness in household management.

The celebrated theory of Alison consisted in attributing all
the pleasurcs of Beauty, to associations with primary modes
of the agrecable ; which primary modes, would of course not
themselves be admitted into the sesthetic circle.  The follow-
ing out of this theory led the author to collect examples of
borrowed or associated emotions, although in many of his
instances, primitive effects could be assigned.

Tho following arc some of his illustrations for the Sublime.
¢ All sounds are in gencral SUBLIME, which are associated with
ideas of great Power or Might ; the Noise of a Torrent ; the Fall
of a Cataract; the Uproar of a Tempest; the Explosion of Gun-
Eowder; the Dashing of the Waves, &c.” Most of these sounds,

owever, produce a strong effect by their intensity and volume,
without regard to what they suggest. More in point are the fol-
lowing. ‘That the Notes or Cries of some animals are Sublime,
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every one knows : the Roar of the Lion, the Growling of Bears,
the Howling of Wolves, the Scrcam of the Eagle. In all these
cases, those are the notes of animals remarkable for their strength,
and formidable for their ferocity.” As illustrations of Beauty, he
gives the following:—¢ The Bleating of a Lamb is beautiful in a
fine day in spring; the Lowing of a Cow at a distance, amid the
scenery of a pastoral landscape in summer. The Call of a Goat
among rocks is strikingly beautiful, as expressing wildness and
independence. The Hum of the Beetle is beautiful on a fine
suminer evening, as appearing to suit the stillness and repose of
that pleasing scason.  The twitter of the swallow is beautiful in
the morning, and seems to be expressive of the cheerfulness of
that time.’

36. The Language of the Feelings, both in their natural
manifestations, and in their verbal expression, has to be
acquired.

The meaning of the smile and the frown is learnt in
infancy by observing what circumstances they go along with.
The various modifications of the features, tones, and gestures
for pleasure, pain, love, anger, fecar, wonder, are connected
with known occasions that show what they mean. Animals
understand this language. There is a certain intrinsic effi-
cacy in some modes of expression, as when soft and gentle
tones are used for affection, and harsh, emphatic utterances
for anger; but the play of the features has no original mean-
ing, it must be understood by experience.

Verbal expression greatly enlarges the compass of the
language of the feelings. Ivery emotion has its charac-
teristic forms of speech, expressing its shades with very
great delicacy. Poets, who have to depict and excite the
emotions, require an unusual command of these forms, and of
all the images and associated circumstances that have the
power to resuscitate the varieties of feeling.

37. The Signs of Ilappiness in others have a cheering
effect on ourselves.

It is a part of our pleasures to sce happy beings around us,
and especially those that have the power of expressing their
feelings in a lively manner. Children and animals, in their happy
moods, impart a certain tone of gaiety to a spectator. On the
other hand, the wretched, the downcast, and the querulous, are
apt to chill and depress those in their eompany. There is a
satisfaction in merely beholding, or even in imagining, the appear-
ances and accompaniments of superior happiness, which probably
accounts in part for the disposition to do homage to the wealthy,
the powerful, the renowned, and the successful among mankind.
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38. The happiness of our later life is in great part
made up of the pleasurable memories of early years.

The early period of life, so favourable to acquirement
gencrally, is adapted to the storing up of pleasures and pains.
The same pleasure, happening in youth and in middle age,
will not be equally remembered as a cheering association in
advanced life. The joys of early years have thus an additional
value. A pinched, severe, and ascctic bringing-up will sen-
sibly depress the tone of the whole future life; scarcely any
amount of subsequent good fortune will suffice to redeem the
waste.

39. In the Moral Sentiment, association counts for a
share, although the extent of the influence is variously
estimated.

It is only in accordance with all the other facts of asso-
ciated feelings, that if a certain kind of conduct, say theft, or
evil speaking, is constantly made the subject of punishment,
censure, or disapprobation, an associative growth will be
formed between the conduet and the infliction of pain; and
the individual will recoil from it with all the repugnance
acquired during this conjunction hetween it and painful feel-
ings. The general principle is confirmed by the actual facts;
those that have received a careful moral education are almost
as supcrior, in their moral conduct, to the offspring of
dissolute parents, as the educated man is to the uneducated
in any other respect.

The conditions of progress in these moral acyuirements
are worthy of being specified. The natural and predisposing
endowments are the good retentiveness for pleasure and
pain generally, constituting the natural gift of Prudence,
and the tendency to enter into the pleasures and pains of
others (called Sympathy). To these must be added, as a
negative condition, the modecrate degree of the counter im-
pulses (which will be specified in another place). General
retentiveness would apply to this acquirement. Repetition,
or assiduous iteration, must co-operate under circumstances
favourable to the impressiveness of the lesson : which circum-
stances vary according as the associations are intended to be
chiefly of fear, or of love. Moreover, for moral discipline as
for everything else, a certain portion of the life and the
thoughts must be left free from other pressing cares and
acquisitions.
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The association between objects and feelings also enables
feelings to bring up their associated objects. This bond, how-
ever, rarely opcrates singly ; an emotion, as love, anger, or fear,
is not usunally associated with one object in particular; when
it is so, it is able to suggest the objeet. Most generally, the
association with fecling is one determining link among others,
in a compound association.

ASSOCIATIONS OF VOLITION.

40. In Volition, there is involved a process of con-
tiguous association between specific actions and states of
feeling.

This is the third element in the growth of the Will, as
already described ; Spontaneity and Self-conservation being
the two other elements. The law of Sclf-conservation would
determine the continunance of an action that feeds a pleasure,
and the abatement of an action concurring with pain; but
does not enable us to begin a specific movement that would
bring pleasure or remove pain.  This is believed to be at first
a fortuitous concurrence, made to adhere after a certain
amount of repetition.

When the mature will is regarded in its whole compass, it
contains a wide range of successive growths, the earliest
being attended with the greatest difficultics. These will be
traced, once for all, in the department of the Will.

NATURAL OBJECTS.

41. Our permanent Recollections, or Ideas, of the Con-
crete objects of external nature, consist of associated sen-
sible qualities.

The concrete combinations that we call natural objects, in
most instances, affect a plurality of senses. The distant starry
sphere, reveals itsclf only to sight ; but all terrestrial things, in
some form or other, appeal to several senses. A pieco of
quartz, besides being secn, has a characteristic touch; an
orange has taste and odour in addition.

The present case, therefore, merely applies the association
of a plurality of senses to the individual things making up the
object world (the conjunctions or groupings of things will be
viewed separately). The complete image of a mineral, plant,
or animal, is the enduring association of all its sensible im-
pressions, the lead being taken by sight.



110 RETENTIVENESS—LAW OF CONTIGUITY.

The conditions of rapid and abundant acquirement in this
region of things are,—the adhesiveness of the senses, and
chiefly of sight, and the circumstances that determine atten-
tion or concentration of mind.

42. The Naturalist mind represents the maximum of
disinterested associations.

The purpose of the Naturalist is, not selective, but ex-
haustive ; whatever be the department that he applics himself
to, he notices every species belonging to it. In order to
lighten the load of detail, and for other reasons, he studics
classification and orderly method ; but, notwithstanding the
utmost economy, his mind must retain a vast number of the
sensible aggregates constituting the specific objects of the
natural world. He must possess a high degree of sensible,
and especially visual, retentiveness ; his turn of mind must be
objective, or towards the exercise of the scnses; and his life
must be largely engrossed by the exercise of obscrvation. He
must not have any strong emotional likings, of the nature of
preference; having to give an account of everything that
exists, because it exists, his main delight should be to attain
impartiality and exhaustive completeness ; he should be espe-
cially charmed by the arts of classification and method adapted
to this end.

43. In minds generally, the associations of natural
objects are principally ruled by the feelings.

Next to frequency, or familiarity of encounter, and often
before it, in point of associating efficacy, is the intercst awak-
ened in objects either by their striking qualities, or by their
uses in the economy of life. The one is the artistic preference,
and the other the industrial. The gems, the more attractive
dowers, shrubs, and trees, the animals distinguished for their
imposing qualities, are singled out for recollection, in prefer-
ence to the indifferent specimens of each kind. And still
more universally stimulating to the attention is the influence
of our wants, uses and conveniences, our occupations and pur-
suits.

NATURAL AND HABITUAL CONJUNCTIONS.

44. The things habitually or frequently conjoined in
our experience are conjoined in our recollection.
The things about us that maintain fixed places and rola-

tions become connected in idea, as they are in reality; and
the mind thus reflects the habitual environment. The house
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we live in, with its furniture and arrangements, the street,
town, or rural scene that we encounter daily, by their inces-
sant iteration, cohere into abiding recollections, any one part
easily bringing all the rest to the mind’s view. Our know-
ledge of such familiar objects is made up of the connexion of
each with its associated objects. Our knowledge of a man or
woman includes the external circumstances constantly con-
Jjoined with him or her—locality, family, and occupation.
The conditions favouring the adhesiveness are Repetition and
special Interest in what is near ourselves.

For the easy retention of the varicgated imagery of the
world, the prime requisite is powerful retentiveness for Colour.
This gives to the mind a pictorial character, a grasp of the
Coucrete of nature, with all the emotional intcrests thence
arising. It is required by the Naturalist, and is indispensable
to the Painter and to the Poet. Also, in large opcrations,
involving the external world, as in the milifary art,
engineering, the laying out of towns, plantations and gardens,
the visual endowment is the predominating circumstance ;
while the optical, or colour element, is still more important
than the element of form.

45. Among aggregates or conjunctions, may be in-
cluded Maps, Diagrams, and Pictorial Representations.

These artificial conjunctions are a large part of our higher
knowledge ; they bring to view, by a medium of representa-
tion, what we have no access to, in the reality. The reten-
tiveness for them follows the same laws, and is influenced by
the same conditions. According as they depend upon light
and shade and colour, on tho one hand, or upon outline form,
on the other, they exercise the optical, or the muscular ad-
hesiveness of the sight. When the complicacy is great, as in
a map, or a drawing, the varieties of light and colour are the
main fact; in mere skeleton diagrams, visible form is the
principal. The special interest varies according to circum-
stances. To the mind of Dr. Arnold, a map had intense fas-
cination ; it was suggestive of the multifarious human interest
of his recollections of history.

SUCCESSIONS.

46. The phenomena of the world may be divided into
the Co-existing and the Successive, although, so far as the
mind is concerned, the generic fact is Suceession.
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If we except such cases as— complex and coinciding ‘mus-
cular movements, the concurrence of sensations, through
different senses, at the same moment, and our mixed or
blended emotions,—our mental perceptions are all successive ;
we must shift the attention from point to point in viewing a
landscape, and must make a corresponding series of jumps,
even in the recollection. Co-existence, as we have seen, is
an artificial growth, formed from a certain peculiar class of
mental successions. The subjective mind, in its power of
attention, is single and confined; it overtakes the object
world, only by movement in time.

Still, after Co-existence has been established as something
distinct, we recognize, as its contrast, phenomena of Succes-
sion. All such phenomena, if by their uniformity or regu-
larity, they are iterated to the view, give rise to a corre-
sponding association in our ideas.

Successions of COycle. The sunccessions that perform a
cycle, as day and night, the moon’s phases, the seasons of the
year, the routine of occupations and professions—are en-
grained on our recollection, and make part of our expectation
of the future.

Successions of Lvolution. These are chiefly exemplified in
living beings. It is the very nature of organized life to evolve
itself’ through a series of changes; and this series, which is
characteristic for different species, enters into our knowledge
of living beings. To know a plant we must know it at every
stage. A certain number of observations made upon each
kind gives coherence in the mind to the successive aspects.
Wherever we have any spccial interest, as in farming, gar-
dening, rearing stock, we become acquainted with every phase
in the order of development. The evolution of the human
being is impressed in our mind by repetition, and by the
quickening stimulus of our interest in humanity. Evolution
farther applies to the course of disease, to any long operation,
as a process of law, and to the history of nations. When
there 1s a slight uncertainty in the issue, the additional interest
of plot may be roused.

Apart from the special interest in the unwinding of the
future, the associations of evolution are, in principle, not
materially different from the associations of still life. As
regards both Cycles and Evolutions, the laws or conditions of
adbesion are the same as has been repeatedly stated above,
in connexion with the aspects of the outer world. A more
definite peculiarity belongs to the successions next to be
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Cause and Effect. Leaving out of view, for the present,
strict scientific causation, we may advert to what is commonly
regarded as cause and effect, namely, a sudden and impressive
change ; as when a blow is followed by a noise and a frac-
ture. A large part of our knowledge of nature is made up of
theso successions.

According to the general principle of Relativity, or
Change, wo are impressed in proportion to the intensity and
the suddenness of any effect. So marked and powerful are
some cffects, that one experience is remembered for life. The
explosion of gunpowder, the cutting away of a support to some
heavy body, the extinction of a life,—are so pungent and ex-
citing, that a second occurrence is unnecessary to stamp the
fact on the memory. The order of nature, in so far as com-
posed of these more sudden effects, is rapidly learnt.

The associations of things with their uses, or practical ap-
plications, involves the stimulus of cause and effect, together
with the farther interest of utility. A lever in itself is an un-
exciting visible objcct; in operation, it produces the excite-
ment of changc, and the gratification arising from a useful
end. Furniture, tools, and implements generally, are, in their
ideas, aggregates of visible appearance and tangible qualities,
together with their superadded appearances when in use.

The scientific properties of objects, brought out by experi-
ment, or observed in the coursc of nature, often involve the
most startling effects, and are thereby quickly impressed upon
the mind. The distinguishing property of oxygen, to support
combustion, is for ever remembered by means of the experi-
ment of combustion in the pure gas. The properties of a salt
that affect the senses strongly, are learnt at once. The de-
composition of light by the prism is one of those startling
appearances that the stupidest person will remember through
the mere force of the sensation.

The Effects produced by our own agency are additionally
impressive. The antecedent in this case is our expended
encrgy, whose familiarity makes it the type of all causation.
There is nothing so well remembered by us, as the results of
our own actions; we possess the cause in ourselves, and
there is occasionally added the charm of pride or complacency.
Hence, in studying natural processes, we succeed best by mak-
ing the observations and experiments for ourselves.

The most impressive part of our knowledge of living beings
—men and animals—consists in seeing them, now as acting,
and now as acted on. The effects that they produce upan
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outward things, and the effects that outward agents produce
upon them, are remembered by us under the stimulus of
movement and change. There 1s a highly complex interest in
watching the movements of our fellow men ; the mere excite-
ment of change and effect is a part of the case; our sym-
pathies, antipathies, fears, admiration, and other emotions,
lend impressiveness to the display. Thus, what may be called
the object part of our knowledge of human nature, depends, in
the first place, on our visible or pictorial retentiveness, and, in
the next place, on our susceptibility to the various feelings
awakened by the manifestations of humanity.

MECHANICAL ACQUISITIONS.

We have now touched on the chief classes of things asso-
ciated under Contiguity. To give the principles in another
light, we will allude to the recognized departments of
acquisition,

Under Mechanical Acquisitions, we include the whole of
handicraft industry and skill, as well as the use of the bodily
members in the more obvious and universal actions of daily
life. Whether for self-preservation and bodily comfort, for
industry, or for sport and recreation, we have to be educated
into a number of bodily aptitudes,

47. In Mechanical Acquirements, the conditions are :
(1) The endowments of the Active Organs; (2) the deli-
cacy of the Sense concerned ; and (3) the special Interest.

(1) The endowments of the Active Organs are, first, mere
muscular vigour and strength, which we must assume as a
requisite, if only as bringing about persistency in exertion.
Secondly, we may assume as a separate fact, involving the
nerve centres, great Spontaneity, or the disposition to put forth
muscular activity, which does not always go along with mus-
cular development. Thirdly, and most vital of all, is the still
deeper peculiarity shown in the Perception of Graduated
Muscular expenditure and the retentiveness for muscular
groupings.

The first and second elements by themselves would deter-
mine the Active Temperament—the disposition and avidity for
bodily occupation, and the consequent readiness to apply to
all pursuits giving scope to this prompting. The third pecu-
liarity would most specifically contribute to the rapidity of
acquirement in the skilled exercise of the bodily organs.

(2) The delicacy of the special Sense concerned in the art,
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is of equal, if not of greater, importance. If it is to produce
cifects of tactile delicacy,—as in surface polish, or soft consis-
tency,—a nice touch is requisite; if the work is judged by
colour, the optical part of sight is demanded ; if to produce
musical or articulate cffects, the ear is involved.

No amount of flexibility or compass of the active organ
will enable us to risc above our discrimination of the effect pro-
duced ; and an inferior flexibility will be greatly extended by
the cffort to comply with a delicate perception. Moreover,
the associations of mechanical skill are, as has been seen, a
mixture of grouped muscular movements and situations with
sensible impressions; and the importance of the sensible part
has been shown by the failure of the other connexions on its
being withdrawn.

(3) The special Interest in the work may flow from
various sources. The possession of the active endowments is
an inducement to excrcise them, and all exercise within the
scope of one’s powers is agreeable; while superiority is still
more agreeable. Then, as regards the Sense: a sensibi-
lity highly developed, say for colour, is a source of pleasure,
as well as of discrimination. Besides these modes of interest,
growing out of the possession of the natural aptitudes, there
may be adventitions sources. It not unfrequently happens
that a charm attaches to something not within the compass of
our aptitudes. We may have suflicient musical ear to enjoy
musie, but not to acquire the musical art; and the same with
colour. We then have a sort of admiration for a power that
gives us a pleasure, and that we do not possess. Finally,
whatever circumstances give an artificial value to mechanical
acquirements, incline our devotion to them, and so facilitate
our progress.

48. In the conduct of mechanical training, regard is to
be had to the vigour and freshness of the system ; and the
exercises must be continued long enough to bring the
energies into full play.

The physical vigour and freshness, both of the movin
organs, and of the senses, being a prime requisite, mechani
drill is most effectual in the early hours of the day, and after
the refreshment of meals. The exercise should be continued
long enough to draw the circulation and the nervous agency
copiously towards the organs exercised; at the outset of an
operation, there is both a stiffness of the parts and a feeling
of fatigue, both transitory; the blood as yet has not found its



116 RETENTIVENESS—LAW OF CONTIGUILY.

way to the members engaged. When, at a later stage, genuine
fatigue comes on, the exercise should cease; the cohesive
power is then at a minimum. In the army, recruits are
drilled three times a-day—early morning, after breakfast, and
after dinner—for an hour and a half to two hours each time.
The apprentice at a trade learns by fits and snatches, and
mixes up the performance of work with the acquisition of
new powers. The pains special to the learner are of two
sorts—fatigue of the attention, and the exhaustion caused by
repeated trials and failures.

ACQUISITIONS IN LANGUAGE.

49. First, Oral Language. This acquisition involves
an active endowment—Articulation by the Voice; and a
sense—the Ear.

The beginnings of articulation belong to the early stage of
the voluntary acquirements. The child must first arrive at
the power of articulating single letters and syllables; these
are then united into words; and words are conjoined into
sentences.

As in the caso of the Active organs for mechanical acquisi-
tion gencrally, we must assume as the conditions of articulate
cohesiveness, (1) the muscular vigour of the larynx and asso-
ciated members, (2) the vocal spontancity, and (3) most im-
portant of all, the special discrimination and retentiveness
attaching to the vocal movenicnts, connected, we may suppose,
with the high organization of the allicd motor centres.

Next, is the dclicacy of the Ear for Articulate Effects,
implying both discrimination and retentiveness, the first being
accepted as a criterion of the second. This endowment may
be looked upon as related to the special nerve centres of hear-
ing (on the passive or ingoing side of the brain).

When these two natural endowments stand high, the
acquisition of words and of verbal sequences will proceed with
proportionate rapidity. If there be a good general adhesive-
ness in addition, the progress will be still greater. Moreover,
language is the acquisition of words, not by themselves,
but in association with things. Hence, the next condition :—

50. As language is an association of names with
objects or meanings, we must include, as a condition, the
law of heterogeneous adhesion.

That is to say, we are to look to the goodness of the asso-
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ciations (infer se) of spccch on the one hand, and of the
objects named on the other, as formerly explained. We
learn much sooner the names of things that impress us, than
of those that do not. Each man’s vocabulary is made up, by
preference, of the names of the objects that interest himself;
the Naturalist knows more names of his own department than
of other departments.

51. Besides the mere vocabulary, Language includes a
great number of definite arrangements of words, with a
view to its various ends, and subject to grammatical and
other laws.

We have not only to name things, but to make aflirma-
tions about thewm, and, in other ways to unite or compose
consecutive statements. These forms may be exceedingly
numerous and varicd for the same meaning or purpose. Their
ready acquisition is almost exclusively governed by the cir-
cumstances of pure verbal adhesion. The fluent orator, the
diffuso and illustrative writer, the poct, must excel in mere
verbal abundance, irrespective of tho limits of the subject
matter.

52. While the acquisition of language must depend, in
the first instance, upon the opportunities of hearing and
speaking, the effect of Repetition is greatly modified by
special interest.

Of the mass of language that passes through the ear, oaly
a selection is retained, and that selection, although partly de-
pending on iteration, is also greatly dependent on our interest
in the subjecets, and our liking for special modes of describing
the same subject.

A man’s vocabulary will show who he has kept company
with, what books he has studied, what departments he knows ;
it will show farther his predominating tastes, emotions, or
likings. Wo sec in Miltor, for example, his peculiar erudi-
tion, and also his strong fascination for whatever was large,
lofty, vast, powerful, or sublime. In Shakespeare, the ad-
hesiveness for language as such, was so great, that it seemed
to include every species of terms in nearly equal proportions.
Only a very narrow examination enables us to detect his pre-
ferences, or his lines of study, and veins of more special
interest.

Many terms and forms of language are permanently en-
grained by some purely accidental concentration of the mind,
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or awakening of attention. Thus, when we happen to have
felt very much the want of a word, before being told it, the im-
pression is a durable one. Any interesting circumstance attend-
ing the utterance of a phrase stamps it for ever. The emphasis
of a great orator, or actor, will impress his peculiarity of
language.

53. As regards Elocution, the powers of the voice are
subservient to the Far for Cadence.

The Ear for Cadence is probably a sense partaking both
of the musical and the articulate car. Either of these alone,
in the greatest perfection, with the other deficient, would not
suffice for the actor or the elocutionist. The fine sense of
cadence stores the mind with many strains or melodies of
utterance, which the orator reproduces in his oral dclivery,
choosing, if need be, the words that give most scope to the
melody.

The purest exercise of verbal adhesiveness is seen in vocal
mimicry, which demands the endowments of voice, articulate
ear, and car for cadence, with little besides.

54, Written language appeals to the sense of Arbitrary
Visible Forms.

Written symbols depend for their adhesiveness on the
muscular endowment of the eye and its related nerve centres.
A well-known aid to verbal memory is to write with one’s
own hand what has to be remembered. The effcct of this
is not simply to add a new line of adhesion, the arm and
finger recollections—although we might remember by these—
but to impress the forms upon the eye, through the concen-
trated attention of the act of copying.

55. Short modes of acquiring languages have been
often sought; but there are no rules special to language.
Any undue stimulus of the attention to one thing is at
the expense of something else.

Health, regularity, method, the abscnce of distractions,
are the conditions favourable to all acquisition; granting
these, each mind has a certain amount of adhesive aptitude,
which may be distributed in one way or in another, but
cannot be added to. A language involves a certain definite
number of adhesive growths, drawing upon the adhesive
capability to a proportionate degree. What is spent upon
that must be taken from something else. I w=ill afterwards
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be seen, that acquisition is economized by the detection of
similarities ; and this has a special application to the study of
languages that are cognate to one another. It is now the
custom for good teachers of the classical, as well as of the con-
tinental, tongues, to lay open the deeper aflinities with our
own, so as thercby to promote the memory of the vocables.

56. A good verbal adhesivencss is of value in the me-
mory of knowledge or information conveyed in language.

The repetition of speeches, poctry, &c., by rote is an
exercise of the verbal memory. Sir Walter-Scott had this
power, although doubtless it was greatest where the subject
mspired his feelings. Macaulay was distinguished by his ver-
bal memory. Such men, by their memory for words, remem-
bered also the information attached to the words. In the
extreme cases of this endowment, the memory of an exposition
or discourse is consistent with a total ignorance of the meaning.

RETENTIVENESS IN SCIENCE,

57. Knowledge, as Science, is liable, in a greater or less
degree, to be clothed in artificial and uninteresting sym-
bols, in which guise it has to be held in the mind.

Familiar and matter-of-fact knowledge may be embraced
under the sensible and concrete forms of nature: the ris-
ing of the sun is a phenomenon of visible succession. But
in Astronomy, the gorgeous march of the heavenly bodies ap-
pears as a mass of algcbraical calculations.

58. Sciences are divided into Object Sciences—those
of external nature, and Subject Sciences, or those relating
to mind.

The Object Sciences range between the most Concrete,
as Natural History, and the most Abstract, as Mathematics.

In the more Concrete and Experimental Sciences, as the
Natural History group (Mineralogy, Botany, Zoology, &c.),
Geography, Anatomy, Chemistry, Heat, Electricity,—the
actual appearances to the senses constitute a large part of
the subject matter ; hence in them, the Concrete mind (whose
starting point is Colour) will be at home. The number or
detail of the visible aspects is such as to need this endowment.
Still, as sciences, they involve generalization and general
notions, and cannot be divorced from the arbitrary symbolism
or machinery suited to the high generalities; hence they may
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be regarded as the mixed type of Science. The pure type is

seen in the next class.
The Abstract Sciences are Mathematics, the mathematical

parts of Natural Philosophy, much of Chemistry and Physi-
ology, and the more technical parts of the other Concrete
Sciences. These, when in character, are represented to the
mind by numbers, by line diagrams, by symbols and signs,
most frequently adopted from the alphabet, but united in un-
familiar and repulsive combinations; while many of the
generalities are expressed in ordinary language, but in the
most abstract terms of language.

As mere sense presentation, this machinery is laid hold of
by the eye for form reposing on the muscular retentiveness of
vision. It is, as it were, a varicty of written language, also
named orally so as to obtain a concurring hold on the ear.
The interest of colour is set aside ; the forms have no esthetic
charm. The motive that quickens the natural adhesiveness
of the eye for forms, must be some extrancous interest.

That interest is the interest of Truth in its comprehensive-
ness or generality. This is the inducement to lay up in the
mind uninteresting forms, and to endure the labour attendant
on abstract notions and reasonings.

59. The Subject Sciences, those of Mind proper, are
grounded on self-consciousness, or introspective attention.

Although the science of mind includes many phenomena
of an Object character,—~namely, the bodily manifestations of
mind, and the actions of living beings, as prompted by their
feelings,—yet the essential properties of mind are known only
in each one’s self-consciousness.

There being no special medium of observation for the
phenomena of mind, like the eye, the ear, or the touch, for the
departments of the object world, we must follow a different
course in endeavouring to assign the special attitude for dis-
criminating and retaining the self-conscious states generally.

60. The special circumstances favouring the accumu-
lation of knowledge in regard to mental, or subject states,
are the Absence, or moderate pressure, of Object regards,
and Interest in the department.

As we cannot appeal to a positive endowment, a mental
eye, analogous to the bodily eye for colour, we may sup-
pose that the waking consciousness, being divided between
Object and Subject regards, may in each person inclice more
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to one than to the other. Given a certain native power of
intellect, the direction taken by it, will determine the intellect-
tual character. If the Object regards are exclusive or over-
powering, the knowledge of the Subject, as such, will be at
its lowest ebb.

The circumstances favouring the Objective attention can
be assigned, with great probability, and their remission would
therefore account for the Subjective attention. These objective
circumstances are, first, great spontaneous muscular activity
in all its forms, and next, a high development of the senses
most allied with object properties, as sight, touch, and hear-
ing. Where the forces of tho system are profusely determined
towards bodily energies, the character is rendered pre-emi-
nently objective; whercas, not only persons differently con-
stituted, but the same persous under advancing years, illness,
and confinement of the energies, are thrown more upon self-
consciousness, and exhibit the consequences of this attitude,
in greater knowledge of the feelings, more sympathy with
others, and an cthical or moralizing tendency. Again, as re-
gards the Object senses, a strong susceptibility to colour, or
to music, or to tactile properties, operates in the direction of
the object regards; if these sensibilities are only average, or
below average, in a mind of great general powers, a large
share of attention will be given to subject states. On the
other extreme, great organic seusibility inclines the regards
to the subject-self.

61. In order to indicate the medium, or organ, of
mental study, a faculty was designated for that purpose,
by Reid and Stewart, under the name ‘Consciousness.’
Hamilton spoke of the same power as the ‘ Presentative
Faculty’ for Self.

‘Reflecticn’ had been previously used by Locke, to mean
the source of our knowledge of the Subject world ; the name,
however, was not well chosen. The word ¢ Consciousness ’ is
preferable ; but if consciousness be comprehensively applied
to the Object as well as to the Subject regards, the qualified
form ¢ Self-consciousness’ is still more suitable; it is also
justified by common usage.

Hamilton calls the first source of our knowledge of facts,
the faculty of Presentation. The Scnses are the Presen-
tative medium for the object world; Sel-consciousness is the
Presentation of the subject world.
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BUSINESS, OR PRACTICAL LIFE.

62. The Education of the higher Industry, as opposed
to mere handicraft, varies with the different departments.
Among the elements involved, we may specify (1) an
acquaintance with Material forms and properties, (2) cer-
tain technical Formalities akin to science, and (3) a prac-
tical knowledge of ITumau beings.

(1) The knowledge of a certain class of natural properties
is involved in the various industrial arts,—in Agriculture,
Manufacturcs, and Commerce. This is not essentially distinct
from scientific knowledge, although differently selected and
circumscribed. The scientific attribute, generality, is not so
much aimed at, as precision or certainty in the particular
applications. The stecl-worker must have a minute acquaint-
anco with the propertics of steel; the cotton-spinner must
know all the shades and varictics of the material.

(2) The formalitics of book-keeping, and the modes of
reckoning money transactions, are of the nature of arbitrary
forms, like Arithmetic and Mathematics.

(3) In many practical departments, as statesmanship,
oratory, teaching, &c., human beings are the material, and the
knowledge of them, in tho practical shape, is a prime requisite.
The same knowledge is of avail to the employer of workmen,
and to the trader who has to ncgotiate in the market with
other human beings.

The comprehensive Interest in the present case is worldly
means, which is a far higher spur to attention than truth.
There are special likings for special avocations, owing to the
incidents of cach suiting different individualities. Amnother
biassing circumstance is the greater honour attached to certain
professions.

There is a close relation, in point of mental aptitude,
between the higher walks of material Industry and the Con-
crete or Experimental Sciences; and between the formal de-
partments, as Law and Mathematics. The management of
human beings would depend upon the aptitude for the sub-
ject sciences.

ACQUISITIONS IN THE FINE ARTS.

63. Fine Art constructions are intended to give a cer-
tain species of pleasure, named the pleasure of Beauty,
Taste, or Aisthetic emotion.
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The usually recognized Fine Arts are Architecture, Sculp-
ture, Painting, Poctry, Dramatic display, Refined Address,
Dancing, Music. Their common end is refined pleasure,
although their means or instrumentality is different. They
are divided between the Eye and the Ear, the two higher
senses. Poetry and Acting combine both.

64. The most general conditions of acquisition in Fine
Art are (1) Mechanical Aptitude, (2) Adhesiveness for the
Subject-matter of the Art, and (3) Artistic sensibility.

(1) In those Arts where the artist is a mechanical work-
man, he requires corresponding Active endowments. The
singer, the actor, the orator, need powers of voice (strength,
spontaneity, and the condition that determines alike discrimi-
nation and retentiveness): the actor and orator are farther in
want of corresponding powers of feature and gestnre. Tho
instrumental performer of musie, the painter, and the sculptor,
are workers with the hand. The architect and poet are
exempted from the present condition.

(2) An adhesivencss for the Subject or Material of the
Art is of consequence as storing the mind with available re-
collections and forms. The painter and poet should have
extensive memories for the pictorial in nature, as mere visible
display, without regard to beauty in the first instance. The
poet should have, in addition, a mind well stored with
vocables, and with their melodious and metrical combinations.
The actor should have an eye and memory for gestures. The
musician would derive advantage from an adhesiveness for
sounds as such.

(3) The Artistic feeling is the guide to the employment of
these powers and resources, and the motive for concentrating
attention upon such objects as gratify it. The Artist must
have a special and distinguishing sensibility for the proper
effects of his art; proportions in Architecture, fine curves
and groupings in Sculpture, colour harmonies in Painting,
melody in Music, and so on. To have a large command of
material, without artistic selection is to fail in the proper
sphere of art; a pictorial mind, without ssthetic feeling, might
make a naturalist or a geographer, but not a painter or a
poet. The profuse command of original conceptions was ap-
parent in Bacon, but not a poet’s delicacy in applying them.

HISTORY AND NARRATIVE.

65. The successions of events and transactions in
human life, remembered anc related, make History.
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The adhesion for witnessed or narrated events is often
looked upon as a characteristic exhibition of memory. Bacon,
in dividing human knowledge, according to our faculties,
assigned History to Memory, Philosophy to Reason, Poetry
to Imagination.

66. Transactions witnessed impress themselves as Sen-
sations, principally of Sight and of Sound, and as Actions,
when the spectator is also an agent.

A pageant, ceremony, or other pictorial display commends
itself to the pictorial memory. Most active demonstrations
are accompanied, more or less, with effects of sound ; human
agency is usually attended with the exercise of speech.

Historical transactions have an interest with human beings
generally, although with some moro than others. Hence the
memory for witnessed events, being the result of a stimulated
attention, is usually good.

Sometimes a single transaction is, in its minutest details,
remembered for life. This is owing partly to the length of
time occupied in attending to it, partly to tho interest excited,
and partly to the frequent mental repetition and verbal narra-
tion afterwards.

67. Transactions narrated obtain the aid of the Verbal
memory.

A narrative is a complex stream of imagery and language.
In so far as we can realize the picturo of the events, we con-
nect the succession pictorially ; in so far as we remember the
flow of words, we retain it verbally. Probably, in most cases,
the memory is formed now by one bond, now by another;
different minds portioning out the recollection differently
between the two.

OUR PAST LIFE.

68. The complex current of each ome’s existence is
made up of all our Actions, Sensations, Emotions, Thoughts,
as they happened.

Our own actions are retained in various shapes.

(1) Inasmuch as they produce a constantly altered spec-
tacle about us, they form alliances with our sensations. A
walk in the country, although a fact of energy or activity, is
remembered as a series of pictorial aspects. The same is true
of our executed work ; an artist’s finished picture is the em-
bodiment of his labour for a length of time, and the easiest
form of remembering it.
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(2) If we remember actions as such, and apart from the
correlative changes of sensible appearance, it is as ideal move-
ments, for which we have a certain adhesiveness, varying no
doubt with the motor endowments as a whole. If we re-
member an action sufliciently to do it again, we remember it
also ideally. 'We remember our verbal utterances, partly as
connected threads of vocal exertion. Still, we rarely depend
on this single thread. A surgeon may remember how he
operated for stone, by his memory of hand movements; but
the sensible results of the different stages impress him much
more,

The memory of our feelings or emotions, in their pure
subjcct character, as in pleasure and pain, comes under the
proper adhesiveness of the subject states.  Allusion has been
made to the permanent recollection of states of pleasure and
pain, as a thing variable in individuals, and of great import-
ance in its practical results. It was also remarked that no
law can be laid down as governing this departinent, no special
endowment of sensibility pointed out, except the negation of
extreme object regards, in a mind of good general retentive-
ness.

CONCLUDING OBSLRVATIONS ON RETENTIVENESS.

69. (1) There is some difficulty in establishing what we
have named general Retentiveness, seeing that so much de-
pends on the special organ, and on the interest excited. Still,
when we encounter a person distinguished as a learner gener-
ally, with a strong bent for acquisition in all departments—
bodily skill, languages, sciences, fine arts—we seem justified in
representing the case as an example of adhesive power on the
whole, and not as an aggregate of local superiorities. The
renowned ‘admirable Crichton’ is a historical example of the
class. And we find many men that are almost equally good
in language and in science, in business and in fine art. More-
over, the superiority of man over the lower animals is general
and pervasive, and better cxpressed by a general retentiveness
than by the sum of special and local distinctions.

(2) There can be no question as to the superior retentive-
ness or plasticity of early ycars. We cannot state with pre-
cision the comparative adhesiveness of different ages, but from
the time that the organs are fully under command, onward
through life, there appears to be a steady decrease. The for-
mation of bodily habits seems to be favoured not solely by
nervous conditions, at their maximum in youth, but by mus-
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cular conditions also; the growing stage of the muscles being
the stage of easiest adaptation to new movements.

As regards the mental peculiarities, the earliest periods are
most susceptible to Moral impressions; also to Physical habits,
such as bodily carriage, the mechanical part of language (pro-
nunciation), or the use of the hand asin drawing. After these,
come the Verbal memory, and the exercise of the senses in
Observation, with the corresponding pictorial recollections.
The Generalizing, Abstracting, and Scientific faculties are
much later; Arithmetic, Grammar, Geometry, Physical Science,
&c., begin to be possible from about the tenth year onwards.
Up to tourteen or sixteen, the concrete side of education must
prevail with the vast majority, although, by that time, a good
many abstract elements should be mastered, more especially
mathematics and grammar. The basis of every aptitude, not
of a high scientific kind, should be laid before sixtcen.

(3) The limitation of the acquirements possible to each
person has been repeatedly noticed. There are reasons for
believing that this imitation has for its physical counterpart
the limited number of the nervous elements. Each distinct
mode of consciousness, each distinet adhesive grouping, would
appear to appropriate a distinet track of nervous communi-
cations, involving a definite number of fibres and of cells or
corpuscles; and numerous as are the component fibres and
cells of the brain (they must be counted by millions) they
are still limited ; one brain possesses more than another, but
all have their limitations.

It is hardly correct to speak of improving the Memory as
a whole. We may, by devotion to a particular subject, make
great acquisitions in that subject; or we may, by habits of
attention to a certain class of things, remember those things
better than others; but the plasticity on the whole, although
susceptible of being economized, is scarcely susceptible of
being increased. No doubt by leaving the other powers of the
mind in abeyance—those entering into Reason, Imagination,
&c.—and by not wasting ourselves in the excitement of the
feelings, we may determine a certain additional portion of the
collective mental energies to plastic acquisition ; but this is
still to divert power, not to create it.

(4) There is a temporary adhesiveness, serving many of
the occasions of daily life. When we have to follow a direc-
tion, to convey a message, to answor a question, to put a fact
on record, a few minutes’ retention is all that is necessary.
In such instances, we fulfil the requirements before the pre
seat impression has diad away.
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The next grade of adhesiveness is represented by the
superior readiness and liveliness of recollection for things that
have occurred within a few hours or a few days, or perhaps
months. It is the difference between days, or weeks, and
years of interval. The things are supposed to have gone
completely out of mind, to have been overlaid by many newer
impressions ; still we find that nearness in time makes a great
difference ; that as our impressions go into the far past, with-
out being renewed, they tend to decay; that, after a few
years, extinction has come over a great many that were good
for a few months, especially such as were formed late in life.

‘What is called cramming is a case of temporary adhesive-
ness. But the reproach implied in this name attaches more
to the circumstance that the acquisitions are made by an undue
pressure and excitement of the brain, which can be only tem-
porary, and ends in an exhaustion of the plastic forces. An
even pace of acquirement, within the limits of the strength,
is the true economy in the long run.

CHAPTER II.
AGREEMENT—LAW OF SIMILARITY.

1. THE statement of this law is as follows :—
Present Actions, Sensations, Thoughts, or Emotions
tend to revive their LIKE among previously oc-
curring states.

Contiguity joins together things that occur together, or
that are, by any circumstance, presented to the mind at the
same time ; as when we associate heat with light, a falling body
with a concussion. But, in addition to this link of reproduc-
tive connexion, we find that one thing will, by virtue of simi-
larity, recall another separated from it in time, as when a
portrait brings up the original.

The second fundamental property of Intellect, termed
Consciousness of Agreement, or Similarity, is thus a great
power of mental reproduction, or a means of recovering past
mental states. It was recognized by Aristotle as one of the
links in the succession of our thoughts.
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2. Similarity, in one form, is implied under Contiguity.
‘When a contiguous bond is confirmed by repeated exer-
cises, each new impression must recall the total of the past.

In order that we may, by repetition, attain an enduring
idea of the winding of a river, seen from the same point, each
new view must reinstate the effect of the previous; which is
a species of the attraction of similarity. In such a case, how-
ever, the similarity amounts to identity, and is never failing
in its operation. There is no need to mention what can with
certainty be counted on ; hence this condition of the success of
contiguous association was tacitly assumed. The cases that
demand our attention are those where the similarity does not
amount to identity, and where it may fail to operate: the
circumstances lcading to the failure or the success are then a
matter of distinct enquiry.

3. The impediments to the sure revival of the Past,
through the bond of similarity, are Faintness and Diversity.

There are cases where a present impression is too Feeble
to strike into the old-established track of the same impression,
and to make it alive again; as when we are unable to iden-
tify a faint colour, or to recognize a visible object in twilight
dimness. This forms one department of difficult and doubtful
re-instatement. The most numerous and interesting cases,
however, come under the head of Diversity, or likeness accom-
panied by unlikeness; as when an air is played with new
variations, or on strange instruments. It will then depend
upon various circumstances, whether or not we shall be struck
with the similarity.

It will appear, as we proceed, that there are the greatest
individual differences, in respect of the power of re-instating
a past experience through similarity, under the obstructions
caused by faintness and diversity. This power would seem
to follow laws of its own, and not to rise or fall in the propor-
tion of the Contiguous adhesiveness. As with Contiguity, how-
ever, 8o here we find the facts to tally best with the assump-
tion of a General Power of attraction for Similars, modified b
the Local endowments of the Senses. Each intellect would
seem to be gifted with a certain degree of Similarity on the
whole, or for things generally ; such general power being con-
sistent with special differences, according to the same local
peculiarities as we have allowed for in Contiguity. These
will be made to appear in the illustration of the workings of
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Similarity, first under the disadvantage of Faintness, and
secondly, and at greater length, under the obstruction of
Diversity.

FEEBLENESS OF IMPRESSION.

4. Under a certain degree of Faintness, a present im-
pression will be unable to recall the past, even although
the resemblance amounts to identity.

When a present impression is very faint or feeble, it is the
same as no impression at all. Nevertheless, we are interested
in considering the instances, of not unfrequent occurrence,
where a faint impression is recognized by one man and not by
another. Suppose a taste. In the case of a very fecble brine,
many persons might consider the water quite fresh; others
again would discern the taste of the salt; that is to say, the
present impression of salt would recall the previous collective
impression of the taste of salt, and with that the name and
characters, or the full knowledge of salt; in other words,
would identify the substance.

(1) Let us reflect on the mental peculiarity that may be
supposed to cause the difference. In the first place, we must
admit shat the natural delicacy of the sense of Taste might
vary. We know that all the senses are subject to individual
variations of natural acuteness; the readiest test of the com-
parative acuteness being the power of Discrimination, which
power also implies a delicate sense of Agreement, as well as a
special force of Retentiveness. In the same way, a delicate
sense of smell, as in the dog, would show itself in identifying
very faint odours; a good ear would make out fainter impres-
sions of sound; an eyefor colour would recognize a faint shade of
yellow in what to another eye would secm the absence of colour.

(2) In the second place, through familiarity, or other
cause, the previous tmpression might be more deeply engrained in
one mind than in another ; as a consequence of which, it would
start out on a slighter touch of present stimulus. We should
expect this to happen from the very nature of the case, and
we know, by abundance of familiar facts, that it does happen.
The sailor identifies a ship in the offing, and determines its
build, sooner than a landsman. According as our familiarity
with spoken language increases, we identify the faintest whis-
per, or most indistinct utterance. It matters not by what
means the previous impression has been rendered deep and
strong,—whether by mere iteration. or by the influence of
feeling.
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(3) A third possible source of inequality, in recognizing a
faint impression, is the Zabit of attending to the particular
class of impressions. This may boe otherwise described, as
the acquired delicacy of the sense; by repeated acts of attention
or concentration of mind, on any one sense, or any one region of
things, a habitual concentration is determined, augmenting, by
so much, the natural dclicacy of the sense. Hence all profes-
sional habits of regarding some particular objects, render the
individuals susceptible to the feeblest impression of any one
of those objects.

It need not be made the subject of a separate head, that
the undistracted condition of the mind at the time, necessarily
favoursthe power of making out the identity. A full concen-
tration of the observing powers is supposed in order to do
justice to the case; the concentration may, or may not, be
aided by motives of special interest, or by circumstances that
excite the nervous energy beyond its ordinary pitch.

These three conditions, differing in origin or source, have
one common effect, namely, to give greater strength or inten-
sity to the previous impression. They may be considercd as
exhausting the local and special aids to the restoration of a
past state by Similarity, under the disadvantage of feebleness
in the present or actnal stimulus. If we assume, in addition,
a General Power of Similarity, greater in somo minds than in
others, we secm to exhaust the means of accounting for supe-
rior power of identification in the case of Fecbleness.

For the sake of clearness, let us repeat the four conditions
in a summary statement.

I. General Powers of Similarity. This is the deep and
pervasive aptitude, the intellectual gift, good for all classes of
impressions.

II. Special and Local Circumstances.

(1) Natural delicacy or acuteness of Sense.

(2) The depth or intensity of the previous impression.

(8) Acquired delicacy, or habitual attention, to a parti-
cular class of things.

All these considerations are no less applicable to the means
of conquering the obstruction of Diversity ; they must, how-
ever, for that case, be supplemented by a fourth special cir-
cumstance, to be presently mentioned.

SIMILARITY IN DIVERSITY—SENSATIONS.

B. Movements, Feclings of Movement, and Sensations
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generally, are revived in idea, by the force of partial simi-
larity, or likeness in difference.

When a portrait brings to our mind the original, it is by
virtue of similarity ; the differences between painted canvass
and a living man or woman do not blind us to the points of
likeness. Increase the diversity, however, by dress, attitude,
and by idealizing the features, and the remaining likeness
may be insufficient to recall the original; the diverse circum-
stances carry the mind away from the points of similarity.

As regards Diversity, therefore, the distinctive feature is
the influence of the points of dissimilarity. These, by the
general law, have a tendency to call up their like; and hence
a struggle of opposing influences. A person that we have
seen only in ordinary costume is painted in military or official
uniform. Viewing the picture, we may be instigated, by
similarity, in various directions. As a portrait, the picture
may suggest other portraits, the reviving stroke of similarity
operating upon the painter’s execution. Or the military
dress may suggest some soldier by profession, Lastly, the
portrait may recall its original by the resemblance of the face.
Three persons looking at the same portrait may thus be
moved in three different lines of mental resuscitation; aud
to each one there will be an attraction of likeness in diver-
sity ; the points of diversity, by their own independent attrao-
tions, operating as a hindrance to the similarity. Whichever
point brings on the recall is the likeness; the others are the
unlikenesses ; and in their efforts to recall their own simili-
tudes, thcy count for so much dead weight against the suc-
cessful identity.

It is thus apparent that the circumstance special to the
obstruction caused by Diversity, is the striving of the separate
features, each for itself, to strike the recall. Hence, besides
the three special circumstances contributing to resuscitation,
under Faintness, we must now add a fourth—namely, (4) @
low or inferior susceptibility to the points of diversity.

6. Movements and Feelings of Movement. Before proceeding
to tho Sensations proper, we may advert to the one case of
movement that furnishes interesting examples of Similarity,
namely, Articulate movements, or Speech. Any train of
words presently uttered is liable to recall previous trains
eontaining salient identities, although in the midst of differ-
ence. In using a particular phrase, or in telling an anecdote,
we are liable t» be made aware that we are repeating our-
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selves. We may trace similarities still farther removed froin
identity. In uttering the expression ‘rights of property,” we
may be led to remember a famous saying, that ¢ property has
its duties as well as its rights.” Coincidences of phraseology
in authors are thus recalled. Pronouncing Campbell’s lines—

—— we linger to survey
The promis’d joys of life’s unmeasured way,

we can hardly fail to recall, if we have previously read, Pope’s—

—— we tremblo to survey
The growing labours of the lengthened way.

Verbal similitudes form one powerful link in the resuscitations
necessary for continuous address or composition. They are
favoured by all the special circumstances above laid down—
the verbal or articulate susceptibility, natural and acquired,
the previous familiarity, and the low susceptibility to the dif-
ferences betwecen the new and old, which differences may be
sometimes in the words, but as often in the sense; the conse-
quence being that a regard to meaning or sense is oftcn a
bar to verbal similitudes being struck, especially those, like
epigrams or puns, that play upon similarities in the form of
the word, amidst the greatest discordancies of meaning.

7. Sensations of Organic Life. Among the organic sensa-
tions, there are many cases of the repetition of a fecling with
pew admixtures, and varicty of circumstances, all tending to
thwart the reviving or identifying operation. The same or-
ganic depression may have totally different antecedents and
collaterals. A shock of grief, a glut of pleasure, a fit of over-
work, an accidental loss of two or three nights’ rest, may
all end in the very same kind of headache, stupor, or feeling
of discomfort ; but the great difference in the antecedents may
prevent our identifying the occasions. The derangement
caused by grief is more likely to recall a previous occasion of
a similar grief, than to suggest a time of overdone enjoyment;
the sameness in organic state is, in the case of such a parallel,
nullified by the repulsion of opposites in the accompanying
circumstances ; a state of grief does not permit a time of
pleasure to be recalled and dwelt upon ; the loss of a parent
at home is not compatible with the remembrance of a long
night of gaiety abroad. Hence we do not identify the sup-
posed state of organic depression with all the previous recur-
rences of the same state; unless, indeed, a scientific education
has made us aware of the sameness of the physical effects
resulting from the most dissimilar causes.
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8. Taste. A taste may be disguised by mixture with
other tastes. Each of the various ingredients tends to recall
its like, but under more or less obstruction from the others.
Three or four salts might be dissolved together, to their
mutual confusion of taste; the one actually identified would
be probably the most familiar. Sugar, common salt, alcohol,
would be discerned in preference to less common tastes or
relishes.

In the different wines, there is a common effect, partly
of organic sensation, and partly of taste ; and this is identified
in the midst of much diversity. If a person were to encoun-
tor at intervals all the different juices of the grape, in all
countries,—the varicties, or diversities, would obscure the
sameness ; the common taste of alcohol would hardly emerge
under the aecessories—sweetness, sourness, tartness, and the
rest ; tho mind would, at first, fail to identify a sweet and a
sour liquid as agrecing in alcoholic pungency. Such an iden-
tification, however, would sooner or later be effected ; and it
is important to mark the consequences, as representing one of
the fruits of the operation of similarity. The discovery of
this important point of community in substances so widely
scattered, and so various in their concrete totalitics, was what
Plato called seeing ‘the one in the many’—the discovery of a
class ; it was rising to the unity of nature in the midst of her
diversity. Such discoveries have a twofold value ; they ease
the intellectual grasp; and they enlarge our practical re-
sources.

We can carry the identification, in the instance supposed,
still farther. When the fermentation of malt was discovered,
new liquids were obtained ; and the distillation of malt and
various sugary substances added others. The same identify-
ing stroke, obstructed for a time by differences, would trace a
community in the wine group, the malt liquors, and the dis-
tilled liquors; the range of community is now extended;
‘the one’ is found inalarger ‘many.” The class is henceforth
widened to alcoholic drinks; the intellect embraces all by a
single effort ; the needs of practical life, as regards this one
property, are gratified by a more abundant choice.

The identification may stretch yct farther. The common
fact of stimulating the nervous system, and imparting elation
to the mental tone, may be detected in other substances, as in
the so-called stimulants—opium, tobacco, tea, hemp, &ec.
There are differences to break through, before arriving at this
point; the power of Similarity may need to be aided by
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favouring conditions, such as familiarity with the substances
to be identified ; still, the differences would not long hold out
against the felt agreement of wine, coffee, tobacco, and opium.

A separate illustration for Swnwcll is necdless.

9. Touch. The plurality of cffects in tangiblo objects affords
scope for recognizing agreement in difference. More especi-
ally does the combination of the tactile with muscular sensi-
bility allow of great variety of impressions.

We identify a wooden surface in every variety of form;
wo 1identify the spherical shape in varicty of surfuce, and of
size ; we identify silken, woollen, linen, fabries by the touch,
although the texture may be coarse or fine. We identify
viscid and powdery substances by their peculiar consistency,
although the specimens may be disguised by unlike accom-
paniments.

In this way we generalize and classify cffects of touch, and
the substances that produce them, however different in other
points. The classified sensations of Touch, as described
above (see Touch), namely, soft touch, pnngent touch, plur-
ality of points, hardness, resistance, tactile form, &e., all suppose
this operation of identifying the same effect, in the midst of
diverse accompaniments. Untilwe have made some progress in
identification, we cannot be said to know these various effects;
we do not separate them from the concretes where they first
appear. If hardness were always accompanied with a fixed
degree of warmth, we should know only the joint sensation,
which we should recognize as one and not as two. It is by
identifying the common effect of hardness, under varicty of
temperature, that we possess the idea of hardness by itself.
Such is an example of the operation of Similarity in the very
beginnings of our cognitive separation of nature’s concretes.

10. Hearing. The still greater complexity of effects of
Sound affords ample scope for seccing the like in the unlike.
Thus, the pitch of a note may be overlaid by varying inten-
sity, by difference of voice or instrument, and so on. In such
a case, only the good ear will recognize it: the natural and
acquired delicacy of the sense of pitch is tested by identifying
a note heard amidst distracting accompaniments.

The articulate property of sound may be disguised beyond
the power of ordinary identification. When a person talks
with indistinct utterance, or with an unaccustomed voice,
pronunciation and accent, the points of difference overpower
the articulate agreement; failing to identify the articulate
characters, we fail to understand the speaker. This is a
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testing case for the local aids to similarity, namely, the good
articulate ear, and the indiffcrence or low sensibility to
effects of cadence, which are felt by the ear for elocution or
oratory. , A provincial brogue, unfamiliar to us, always
renders a speaker more or less unintelligible ; in other words,
the diversity of accent drowns the community of articula-
tion. We might have, as a converse instance, the ear for
cadence so acute as to identify a very disguised provincialism
of accent.

In listening to a continuous musical piece or air, wo
identify the picce, or wo do not. A bad car, and little pre-
vious familiarity, would account for the failure; the obstruec-
tior being increased by a strong susceptibility for instrumental
and other particularitics apart from the character of the picce.
Also, wo may identify the key, although the picce be new;
we may identify the style of the composer ; or we may trace a
certain ethical character—the gay, the solemn, the pathetic,
the melancholy.

Continuous spoken address is diversified by cadence, as
already remarked, and by all tho arts of elocution, as well as
by the visible accompaniments of gesture. The hearer may
incline, by preference, to one class of effects, being compara-
tively inscnsitive to the others; and the course of the identifi-
cation will alter accordingly. Our casy understanding of
every-day speech is owing to the uniformity of all the accom-
paniments of voice, pronunciation, cadence, and gesticulation ;
if these accompaviments are altered, as when we listen to
strangers, or forcigners, the diversity clouds the perception of
the articulatc sameness.

Our memory for language spoken is a mixture of articu-
late and aunditory recollections ; the car counting for more
than the voice. The occasions for tracing similarvity in diver-
sity, among verbal trains, arc innumerable. When another
person is speaking, we arve affected through the ear, and are
reminded of previously heard sayings, more or less similar
according to the circumstances. We detect resembling phrases,
and styles, in different speakers; we are reminded of past
occasions when the same forms were used by the same or by
other persons. We generalize mannerisms and peculiarities
in each person that we are accustomed to listen to, and assign
characteristics in accordance therewith.

The great diversifying accompaniment in language is the
meaning or subject matter. A mind intently regarding the
sense will be less apt to dwell upon the phraseology; the
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suggestiveness will be for meaning and not for words. And,
conversely, a small regard to meaning, and an acute apprecia~
tion of words, will make the mind keenly alive to similarities
of phrase in spite of disparity of sense.

11. Sight. We identify colours under difference of shade;
which leads to the classifying of colours, as blues, yellows,
reds, &c¢. When a colour is intermediate, or on the margin
between two principal colours, wo may identify it with either
the one or other, according to the circumstances. We gone-
ralize the peculiar effect of lustre, as scen in many different
situations,—in the pebbly brook, the coating of varnish, the
brilliant surface of jet black, the polished marble, the human
eye. It requires a higher stretch of Similarity to identify with
those the sparkle of solar reflection from broken surfaces.

Combinations of Colour with visible Form and Size, are
identified now on one feature, now on another. We identify
a common colour, or shade of colour, through all changes of
form and magnitude ; such identification being our notion, or
idea, of that colour. A deep susceptibility to colour will make
us perceive delicate agreements, as well as differences, and
enlarge our fund of these distinct notions of shades of colour.
It is by consciousness of agreement, that we recognize a colour
according to its precise shade, and not merely according to its
generic class—red, blue, orange, &c.

To identify visible forms in the midst of differences of
colour and dimensions, is to classify and generalize the forms of
natural bodies. We discern a common effect in all the bodies
called round, or oval, or triangular. We identify less sym-
metrical forms that recur in nature and in art—the egg-shape,
heart-shape, pear-shape, &c. The resemblances are generally
obvious; sometimes they arc obscure, as in many of the
descriptive comparisons in Botany and in Anatomy. Deep
identities of form would be soonest arrived at by minds little
sensitive to colours.

Under arbitrary and symbolical forms, we have the case
of deciphering handwriting. The perception of alphabetical
identity is sometimes difficult; and the difficulty is aggravated
if there be great symmetry or proportion in other respects.
An elegant indistinct hand is often the most illegible of any.
The best decipherer would be a person susceptible to the
alphabetic distinctions, and wholly unsusceptible to regularity
and symmetry.

Visible forms, linked together, enter into our recollections
of Language. We may trace similarities of phrase through
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the eye, as well as through the ear. The suggestive force of
a sentence uttered is greatly increased by writing it down and
exhibiting it to the eye.

So, visible forms artistically pleasing are identified on that
ground, by the artist, although there should not be either
mathematical symmetry or literal agreement. The strong
sense of the mathematical, the regular, or the literal, might
be a hindrance to artistic invention generally.

A scene of nature is to the eye a mixed and complicated
effect, suggesting to different minds different comparisons,
according to susceptibility and to previous experience. The
same is true of any varied spectacle, as a pageant or procession.
We have only to ring the changes on the several circum-
stances, positive and negative, that favour a particular recall, to
exhaust all the varietics of individual characters. The mental
preference for form, or for colour, for symmetrical forms, for
artistic effects, will each operate characteristically upon the
course of the identification.

Under Sight, finally, we may mention wvisible movements.
Notwithstanding diversity of accompanying circumstances,
we trace identity, and form classes, among rectilineal move-
ments, circular movements, elliptical movements, pendulums,
waves, waterfalls, and so on. The more complex movements
of animals are reduced to identical modes—the walk, gallop,
trot, shamble, of quadrupeds; also the peculiar flight of dif-
ferent species of birds. The gait of human beings is a part
of their character, and is identified in the midst of other dif-
ferences. Once more, a visible movement is identified with a
resembling form in still life, as the rainbow with a projectile;
a falling body with a crushing weight.

12. Ejfects common to the Senses generally.  Although there
is a generic and fundamental difference of fecling between one
sense and another, as botween touch and smell, hearing and
sight, yet we identify many common effects. Thus the charac-
teristic called ¢ pungency ’ applies to tastes and to smells alike,
and is not inappropriate when describing Touch, Hearing, or
Sight. In all the senses, we identify the pleasing and the
painful, and the different modes of acute and massive. The
feeling of warmth is identified with effects of vision ; mention
is made of warm colours. By a farther stretch, wo speak of
warm emotions, a cold nature, a bitter repentance, a sweet
disposition. These last, however, pass into the region of
metaphor and poetry, where resemblances ave sought for
emotional effect.
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CONTIGUOUS AGGRLGATES—CONJUNCTIONS.

13. First, Objects affecting a Plurality of Senses.

Two things may agree to the touch, and differ to the
sight; or agree to the sight, and diifer to the taste or smell.
Nevertheless, the difference need not necessarily blind us to
the similaritics. We identify the heavy metals on the point
of weight, although they arc unlike in appearance; we iden-
tify the metallic lustre, amid variety of colour, weight, and
other differences, including in one case the difference of liquid
and solid. Still, if some one feature of diversity were very
alluring, as the glitter of the diamond, we should not proceed
to identify the crystalline form, or the specific gravity, until
our admiration of the more startling quality were exhausted.

14. Sccondly, Aggregates of associated properties and
uses.

No one object in nature discloses the whole of its charac-
teristics as it appears in stilluess and isolation. A flint is not
fully known, until we manipulate it, for hardness, brittleness,
and the rest. Our knowledge of each object is thercfore a
compound of its pecrmanent aspeets, and of 1ts possible aspects,
under certain operations. A hammer is not completely known
till it is seen in action; a weather-cock must be observed
turning with the wind.

In such cases, likeness may be accompanied with great
diversity. Things widely different in their mere sensuous
appearance may be identical in their uses; and things widely
different in their uses may be identical in their appearance.
Take the first case—diversity in appearance, with identity in
use. A ropo is in appearance very uulike two bevelled tooth
wheels working into one another, but it may serve the same
end of communicating movement from one revolving axle to
another.

A still more remarkable instance of diversity of appear-
ance, in company with identity of use, is seen in the Prime
Movers. It is casy to identify human forco with animal
force; a difference so small could be got over by the most
ordinary intellect in search of a mechanical power. . A water-
fall is a much less obvious comparison; it would demand a
considerable stretch of identifying faculty concentrating itsclf
on the point of mechanical force. Still farther removed in
sensuous aspects is the power of the wind. It is not recorded
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under what circumstances the human mind extended its gra-p
to these less apparent sources of motive power; but wo
happen to be fully acquainted with the discovery of the
greatest 6f them all; and can produce it as a highly illustra-
tive examjle of the workings of Similarity in Diversity. To
the common ecye, steam, or vapour, suggested nothing but
fleecy tenuity; it seemed the farthest remove from anything
that could excrt moving power. Doubtless, the forcing up of
the lid of a boiling kettlo was a familiar fact, but this fact did
not suggest as a parallel the other sources of moving power;
the likeness was shrouded by too many circumstances of
unlikeness. Tho special conditions of such an identification,
in the mind of Watt, were hLis previous studies of mechanical
properties, the habit of dirccting his mind to these on all
occasions, and the negative peculiavity of indifference to mere
sensuous aspects as such. To these, we must probably add
the gencral power of Similarity in an unusual degree; an
assumption necessary when we consider the number of suc-
cessful fetches made by him, as compared with other mcen of
like education, pursuits, and habits.

In the class of Mineral bodies, we have the concnrrence of
many attributes in each individual, some sensible and per-
manent, others experiinental and occasional. If we take the
group of metals, we find a certain number easily identilied ;
the differences, although considerable, do not overpower the
marked sameness in appearance and in specific gravity. Dut
when Sir Humphrey Davy suggested that metals were locked
up in soda, potash, and lime, the identification was opposed
by everything in the scnsible appearance; it proceeded upon
associated propertics, and remote relationships, appreciated
only by the intcllect. An identity had alrcady beeu struck,
and a class formed, among the bodics termed salts; it was
also known that many of these are composed of an acid and
the oxide of a metal; such are sulphate of omide of (ron,
nitrate of oxide of silver ; others consist of an acid and an
alkali, as sulpbate of soda, nitrate of potash. Thus, the ncu-
tral salts, as a whole, being so far analogous as to suggest alike
constitution, while an oxide of a metal and an alkali served
an identical function in ncutralizing the acid, the thought
came across the mind of Davy, that the allalies are ozides of
metals ; a flash of insight that he had the skill and good for-
tune to verify. This was hunting out nature’s similarities in
the deepest thickets of concealment.

The progress of science in the Vegetable world would
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reveal the operation of the principle before us, in striking out
deep identities in superficial diversities. In the first classifi-
cations of plants, the more obvious feature of size took hold
of the attention; the Trees of the Forest, were marked off
from the Shrubs, and the Flowers. The great step made by
Linngeus, consisted in tracing identity in less conspicuous
parts of the plant, the organs of fructification; under which the
largest trees and tho smallest shrubs were brought together.

Botany presents other examples. Thus, Goethe saw in
the flower the form of the entire plant; the circalar arrange-
ment of the petals of the corolla was paralleled by the cork-
screw arrangement of the leaves round the stem. So, Oken,
in the leaf, identified the plant; the branchings of the veins
of a leaf are, in fact, a miniature of the entire vegetable, with
its parent stem, branches and ramifications.

In the Animal Kingdom, we might quote many deep
fetches of Similarity. The first superficial classification of
animals according to their element,—animals of the land, the
water, and the air, has since been traversed by other classifi-
cations founded on deep community of structure; the bat has
been detached from birds, and the seal, whale, and porpoise
from fishes. More pointed still, as illustrating the power of
a few sclect minds to detect similarities unapparent to the
multitude, is the discovery of the deep identities in the
vertcbrate skeleton, termed homologies. The first suggestion
of them is attributed to Oken, a man remarkable for this
species of intcllectual penctration. Walking one day in a
forest, he came on the blanched skull of a deer. He took it
up, and while examining the anatomical arrangements, there
flashed upon him the identity between it and the back bone;
the skull, he said, was four vertebraee distorted by the expanded
cerebral mass and the development of the face. It is strange
that this similarity should not have becn first struck out in
the case of the fishes, where the deviation of the head from
the spine is smallest. To see it in the quadruped, was to
work at a far greater disadvantage. But Oken was a man,
not merely gifted with large powers of analogical discovery,
or, as one should say, general Power of Similarity; he was,
by the bent of his mind, an analogy-hunter ; he studiously set
himself to look at things in diverse aspects, so as to detect
new analogies. No man ever suggested so many identities
of that peculiar class; although only a small number, perhaps
not above half a dozen, have been tound to hold upon farther
examination,
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The homologies of the vetebrate series of animals, whose
discovery and exposition enter into Comparative Anatomy,
consist in showing the deep correspondence of parts super-
ficially unlike; the upper arm of man, the fore leg of the
quadruped, the wing of the bird, the anterior fin of the fish.

SUCCESSIONS.

15. The natural successions have been already con-
sidered under Cycle, Evolution, and Cause and Effect.
In all of themn, there is scope for Identification in the
midst of difference.

Cycle. The chief natural phenomena of ecycle, the day
and the year, are too obviously alike not to be identified ; the
differences are insignificant as compared with the agreements.
In the rising and setting of the stars, there is a point of simi-
larity that may have been long unobsecrved, the constancy of
angle in the same latitude, the angle being the co-latitude of
the place. Besides being an unobvious fact, there are two
disguising unlikencsses in the rising and setting of the stars
in the same place; namely, the height reached by them, and
the change of the time of rising throughout the ycar. The
cycles of the planets would be easy to trace in the superior
planets, not so in Mercury and Venus.

The cycles of human affairs are sometimes apparent,
but often obscure. Writers on the Philosophy of His-
tory have remarked a sort of vibratory tendency in human
societies, or a transition between two extremes, as from
asceticism to licence, from severity of taste to laxity, from con-
gervation to innovation.

Evolution. The successions of Evolution are typified,
and principally constituted, by the growth of living beings.
Each plant and animal, in ‘he course of its existence, pre-
sents a series of phases, and, a8 respects these, we discover a
similarity in different individuals and species. The depart-
ment, called Comparative Embryology, traces identities in
the midst of wide diversities. Again, the mental evolution of
buman beings is a subject of interesting comparison.

Cause and Effect. Causation is the name for the total pro-
ductive forces of the world, and, as these are comparatively
fow in number, but wide in their distribution, and often dis-
guised in their operation, the ingenuity of man has long been
exercised in detecting the hidden similarities. An example
will show the nature of the difficulties and the means of con-
quering them. The burning of coal, and the rusting of iron,
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show to the eye nothing in common except the fact of change.
No mere force of Similarity, however aided by the ordinary
favouring conditions, positive and negative, could have de-
tected the decp community of these two phenomena. Other
phenomena had to be interposed, having relations to both, in
order to disclose the likeness. The experiments of Priestley
upon the red oxide were the intermediate link. Mercury,
when burned, becomes heavier, being converted into a red
powder, by taking up material from the air, which can be
again driven off by hcat, so as to reproduce the metallic sub-
stance. Thus, while the act of combustion of the mercury has
a strict resemblance to the burning of coal, the resulting
change on the substance could suggest the rusting of iron, the
only difference being the time occupied. By such intermediate
comparisons, the general law of oxidation has been gradually
traced through all ils entanglements.

If not the greatest known streteh of identifying genius,
the example most illustrious from its circumstances was the
discovery of universal gravitation. Here the appearancos
were, in the highest degvee, unfavourable to identification.
Who could see anything in common between the grand and
silent march of the moon and the planets round the heavens,
and the fall of unsupported bodics to the ground ? A pre-
paratory process was necessary on both sides. Newton, by
studying the planctary motions as a case of the composition
of forces, resolved them each into two; a tendency in a straight
line through space, and a tendency to the sun as acentre. He
thus had clearly before him the fact, that there was an attraction
of the planets to the sun, and of the moon to the carth. This
was the preparation on one side. On the other side, he medi-
tated on the various phenomena of falling bodies, and, putting
away as irrelevant the accidental circumstances and interests
that engross the common mind, he saw ir these bodies a
common tendency of the nature of attraction to the earth’s
surface, or rather the carth’s centre. Viewed in this light,
the phenomenon was closely assimilated to the great effect
of Solar attraction, which he had previously isolated ; and we
are not to be surprised that, in some happy moment, the two
flashed together in his mind. Even after the preparatory
shapings on both sides, the stroke of identification was a re-
markable fetch of similarity; the attendant disparities were
still great and imposing; and we must suppose that the
mind of Newton was distinguished no less by the negative
condition of inattention to the vulgar and sensuous aspects,
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than by absorption in the purely dynamical aspect, of the
phenomena.

REASONING AND SCIENCE IN GENERAL.

16. The Generalizing power of the mind, already seen
to be a mode of Similarity, culminates in Science, and is
designated under the names Abstraction and Reasoning.

The example just guoted, and others previously given,
exhibit Similarity at work in scieutific discovery. Still, it is
desirable to give a more complete view of the relations of
science to the identilying faculty., The chief scientitic pro-
cesses are these four—Observation, Definition, Induction,
Deduction ; the first is the source of the individual facts, and
depends on the senses; the three last relate to the generalities,
and are all dependent on the intellectual forco of Similarity.

1. Classification, Abstraction, Generalization of Notions or
Concepts, General Names, DevinitioN.  These designations all
refer to the one operation of identifying a number of things
on some point, or property, which property is finally em-
bodied in language by the process culled Definition. The
start is given by an identifying operation, a pervception of
likeness or community in many things otherwise diverse.
In watching the heavenly bodies, the early astronomers dis-
covered a few that moved stcadily through the fixed stars,
and made tho circle of the heavens in longer or shorter
periods. The bodies identified and brought together on
this common ground, made a class, as distingnished from
a mere confused aggregate. The mind, reflecting on the
things so classified, attends to their similarity, and en-
deavours to leave out of view the points of dissimilarity ;
this is the long-disputed process of abstraction.; the common
attribute or attributes is called the abstract idea, the notion,
or the concep.. When a nameo is applied to the things com-
pared, because of their agreement or community, it is a
general name, as ‘ planet.” And when we are further desirous
of settling, by the help of language, the precise nature and
limits of the common attribute, the result is a definition. A
planet would now be defined as ‘a body circulating around
the sun as its centre, in an orbit nearly circular.” (On
AsstrACTION, see Chap. v.)

II. Conjoined properties generalized, General Affirmations,
Propositions, Judgments, Laws of Nature, INpUCTION. In Ab-
straction, a single isolated property, or a collection of proper-
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tics treated as a unity, is identified and generalized ; under
Induction, a conjunction, union, or concurrence of two distinct
properties is identified. A proposition contains two notions
bound together by a copula. ‘Heat’ is the name of one
general property or notion; ‘expansion’ is the name of a
second notion; the proposition ‘ heat expands bodies,’ is a pro-
position uniting the two properties in an inductive generality,
or a law of nature. Here, too, the prime requisite is the
identifying stroke of Similarity. One present instance of the
concurrence of heat with increase of bulk, may recall by simi-
larity other instances; the mind, awakened by the flash of
identity, takes noto of the concurrence, looks out for other
cases 1n point, and ventures (rightly or wrongly) to affirm a
general law of nature, connecting the two properties.

All the difficulties and the facilities connceted with the
working of Similarity may be found attending these inductive
generalizations. There is one noticcable circumstance special
to the case. Thattwo things or two properties affect us to-
gethor, excites no attention at first; we are so familiar with
such unions that we take little note of the fact. It is, how-
ever, a point of some importance to know whether two things,
occurring together, do so merely by accident, or by virtue of
some fixed attachment keeping them always together; for, in
the first case, the coincidence is of no moment, while in the last
case, it is something that wo may count or and anticipate in
the future. Now, the real problem of inductive gencralization
consists in eliminating the regular and constant concurrences
from the casual and inconstant. It is the identifying stroke
of Similarity that is the means of rousing us to the constant
concurrences ; these repeat themselves while other things
como and go, and the repetition is the prompting to suspect
an alliance, and not merely a coincidence.

The favouring conditions of mind for scientific induction
are the conditions, positive and negative, of the scientific intel-
lect on tho whole. General Power of Similarity being supposed,
the special circumstances are, susceptibility to symbols and
forms; the previous familiarity with the subject matter; the
scientific intercst; and the absence of the purely sensuous and
concrete regards. Such are unquestionably the intellectual
features of the greatest scientific geniuses, the men whose lives
are a series of discoveries.

Some conjunctions are obvious; as light and heat with the
sun’s rays. Others are less obvious, but yet discernible, with-
out any artificial medium ; such are the signs of weather,
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seasons and crops, the pointing of the loadstone to the north,
many of the causes of agrceable and disagreeable sensation
and of good and ill health, the influences of national prosperity.
A third class demand artificial media and aids, as Kepler's
laws, and the law of refraction of light, which could not have
been discovered without the intervention of numerical and
geometrical relations.

III. Depucrion, Deductive Inference, Ratiocination, Appli.
cation or Lrtension of Inductions, Syllogism. When an Induc-
tive generality has been established, the application of it to
new cases is called Deduction. Kepler's laws were framed
upon the six planets; they have been deductively applied to
all that have since been discovered. The law of gravity was
deductively applied to explain the tides.

Deduction also is a process of identification, by the force
of Similarity. The new case must resemlle the old, otherwise
there can be no legitimate application of the law. Newton,
by an inductive identification, detected, among transparent
bodies, a conjunction between combustibility and high refract-
ing power; the oils and resins bend light much more than
water or glass. He then, by a farther stroke of identification,
bethought himself of the diamond, the most refracting of all
known substances; the deductive application of the law
would lead to the inference that it was composed of some
highly combustible element; which afterwards was found to
be the caso.

The Deductive process appears under two aspeets; a prin-
ciple may be given, and its application to facts sought for; or
a fact may be given, and its principle sought for. In both,
tho discovery is made by the force of Similarity. When the
law of definite proportions was first promulgated, an un-
bounded range of applications lay before the chemist; which
was the carrying out of the principle deductively.

Reasoning by Analogy. This is a mode of reasoning that
bears upon its name the process of Similarity ; the fact, how-
ever, being that in it the similarity is imperfect, and the con-
clusion so much the less cogent.  When we examine a sample
of wheat, the production of the same soil, and infer that the
rest will correspond to the sample, we make a rigid induec-
tion; there being an identity of nature in the material or
kind. But when we reason from wheat to the other cereals,
the similarity is accompanied with diversities, and the rea-
soning is then precarious and only probable; such is reasoning
by Analogy. Thus, there is an analogy, not an identity, be-

10
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tween waves of water and waves of air as in sound ; between
electricity and the nerve force; between the functions, bodily
and mental, of men and of the inferior animals; between the
family and the state; between tho growth of a living being
and the growth of a nation. These analogies are struck out
by the intellectual power of Similarity ; they are useful when
no closer parallelism can be drawn.

17. The scientific processes, named Induction and
Deduction, correspond to what is called the REASON, or
the Reasoning faculty of the mind.

The name Reason is used in a narrow sense, corresponding
to Deduction, and also in a wider sense, comprising both Ds-
duction and Induction. To express the scientific faculty in its
fulness, the process called Abstraction would have to be taken
along with Reason in the wider sense. What is variously
termed by Hamilton the Elaborative or Discursive Faculty,
Comparison, the Faculty of Relations, Thought (in a peculiar
narrow sense), includes the aggregate of processes now de-
scribed as entering into the operations of science. It has
just been seen, that the working of Similarity renders an
adequate account of the principal feature in all these opera-
tions, although, to complete the explanation, there still re-
mains a circumstance to bo brought forward under the head
of tho Constructive operations of the Intellect.

BUSINESS AND PRACTICE,

18. Of Practical discoveries, some are due to observa-
tion and trial; others are the extension or application of
known devices, through the perception of Similarity.

The first discovery of a lever, a pump, or a boat, could
be made only by a stumbling and tentative method ; acci-
dent alone could disclose the advantage of these imple-
ments. But the extension, to new cases, of machinery once
discovered, proceeds on the identifying stroke of Similarity,
sometimes in the midst of great dissimilarity. Among early
nations, we find few indications of discoveries by this last
method ; the mechanical knowledge of the Egyptians, or of the
Chinese, would seem to be all of tentative or experimental
origin. In modern invention, however, we can trace the
workings of great intellectual force of Similarity. It is emi-
nent in the career of Watt. His ¢ governor balls’ is a wonder-
ful stroke of intellectnal grasp; it was not a mechanical tenta~



TRANSFER OF PRACTICAL DEVICES. 147

tive; it was not even the extension of a device already in
existence. The similarity lay deeper; he wanted to institute
a connexion between the increase or diminution of a rapid
rotatory movement and the opening and shutting of a valve ;
and he was so fortunate as to recall the situation of bodies
flying off by centrifugal force, where the distance from the
centre varies slightly according to the change of speed. No
other apposite parallel has ever been suggested for the same
situation; and the device once thought of has been carried
out into many different applications. His suggestion of the
lobster-jointed pipe, for conveying water across the bottom of
the Clyde, was another pure fetch of similarity.

The device of carving a mould and impressing it upon
any number of separate things, goes back to a high antiquity ;
as we see in coins. One of its many extensions is the art of
Printing.

The common water pump, discovered by experiment, was
transmuted into the air pump. The water-wheel is the proto-
type of the ship’s paddle. The screw-propeller is an exten-
sion of the vanes of the windmill.

In the administration and the forms of business, something
must first be devised by trials, or suggested by accident; the
further extension is a purely intellectual process. The or-
ganization of masses of men to act together began, doubtless,
in the necessities of war ; repeated trials showed that there
must be a chief or superior head, with subordinate grades of
command. The machinery once suggested is extended to all
other organizations of large bodies, as for public works,
manufactures, &c.

The arts of book-keeping, including the employment of
printed forms and schedules, have been gradually made to
permeate all departments of business.

The art of Persuasion is greatly dependent on the attrac-
tive force of Similarity. The orator has to make out an iden-
tity between his end and the views, opinions, and motive
forces of his hearers; and such identity may be very much
clogged and disguised. If he has to address an assembly of
men of wealth, he must reconcile his aims with the rights and
interests of property. Now, all reconciliation proceeds on the
perception of points of agreement, real or supposed ; hence a
mind fertile in discoveries of identification is so far fitted for
the task of persuasion. Burke’s speeches abound in these
strokes of discernment. A
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ILLUSTRATIVE COMPARISONS AND LITERARY ART.

19. A large department of invention, more especially
in Literature, consists in striking out similitudes, among
things different in kind, yet serving to illustrate each
other.

Of the Figures of Speech, one extensive class is denomi-
nated Figures of Similarity, including the Simile, Metaphor,
Personification, Allegory, &c. These are called Figures, be-
cause they proceed upon some likeness of form in difference
of subject. When we compare the act of eating in a man and
in a dog, the comparison is real, literal, a comparison in kind ;
when we talk of digesting and ruminating knowledge, the
comparison is illustrative or figurative. Since the origin of lite-
rature, many thousands of such comparisons have been struck
out; every great literary genius has contributed to the stock;
the profusion of Shakespeare being probably unmatcehed.

These illustrative comparisons are of two kinds, depending,
for their invention, on difterent mental conditions. Of the first
kind are those that render au obscure subject clearer, as when
we compare the heart to a force pump, the lungs to a bellows,
and business routine to a beaten track. The expositor of
difficult subjects and doctrines avails himself, as far as his in-
tellectual reach will go, of sach illustrative similitudes. They
are numerous in Plato. Among the moderns, Bacon is con-
spicuous for both the number and felicity of his illustrations.
Some have become houschold words. Llis ¢ Kssay on Delays’
may be referred to, as exemplifying his profuse employment of
similes.

The invention of such similes is a pure intellectual effor:
of Similarity. They suppose previous acquaintance with the
regions whence they are drawn, an acquaintance terminating
in deep or vivid impressions, enhanced by a sensibility for
the material of them.

The other class comprehends those serving for ornament,
or emotional effect; as when one man is extolled as god-like,
another compared to the brutes. Here the likeness involves
a common emotion, with or without intellectual similitude.
For their invention, a deep emotional susceptibility must be
combined with the force of intellect. He that would command
similitudes illustrative of a pathetic situation, must have often
been pathetically moved in actually contemplating the original
objects of comparison.
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An unlearned genius like Bunyan knows the commoner
appearances of nature, the experience of the mind open to
every one, the more familiar aspects of society and manners,
and the compass of religious doctrine. Qut of these materials,
Bunyan drew his similes and his allegories; being favoured
by a special susceptibility to the concrete world of sense, by
strong emotions superadding an clement of interest to o
greater or less number of objects, and, we must suppose also,
by lavge general power of Similarity.

Shakespeare, without being learned, had more reading than
Bunyan, Still his resources were to a great degree personal
observation, and common things. His glances around him
impressed the things on hismind with a force out of all propor-
tion to the attention that he could have given them. Natural
scenery, natural objects, human character, his own mind,
socicty and its usages, were absorbed by him, as material fox
his identifying and constructive faculty. He had a moderate
knowledge of books, which extended his sphere of allusion to
foreign scenes, and to the incidents and personalities of the
ancient world ; and his study of the subject of one play gave
hjm a stock of allusive references to be employed incidentally
in the others.

Bacon had an eye for the conerete world about him, but
his mental attention was divided between this and book study
in philosophy, scholarship, politics, and law. His sphere ot
similitudes has a corresponding compass.

Milton also had the concrete cye for the real world, a
poet’s interest in nature, and a vein of emotion that gave spe-
cial impressiveness to whatever was large, vast, unbounded,
mysterious in its immensity. Ho likewise had very great
stores of reading, and had absorbed the scenes and pictures of
remote countrics and times.

Literary comparisons being expressed in language, are
very much subject to verbal conditions. The associations
with words coneur to bring some forward, and to keep others
back. A great poet needs verbal profusion, as well as pic-
torial suggestiveness.

THE FINE ARTS IN GENERAL,

20. The intellectual power of tracing similarity in
diversity is most conspicuous in Poetry and the Literary
Art. It may enter, in some degree, into Painting, Sculp-
ture, Architecture, and Design. But, as regards the
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effusive arts—DMusic, Elocution, Stage-display, Dancing,
and the graces of Demeanour—the mental endowment even
of the greatest genius has but little that is purely intel-
lectual; the elements are—Sensibility, and the compass
and power of the Organs engaged.

‘What has been said under the foregoing head is sufficient
for the Poetical Art. In Painting, it is conceivable and likely
that the resources of the artist should be aided by a far-reach-
ing power of Similarity ; in recalling scenes to select from, and
combine, he draws upon his past experience, brought up by
the force of likeness in unlikeness; although his final appro-
priation must be governed entirely by his sense of artistic
effect. An artist may have great intcllectual forces, with only
a moderate sensibility to the refinements of composition; in
other words, great profusion and little taste. It would be
easy to produce literary artists of this character; and per-
haps we may regard Michael * Angelo, as a parallel in
Painting.

In the other class of Fine Arts, typified by Music, it seems
unsuitable to appeal to an unusunal force of the identifying
faculty., The fine Sensibility is the great requisite; second to
which is the endowment of the Active Organ concerned. A
great musician depends principally on delicate ear for pitch;
an elocutionist on the ear for cadence; an actor superadds the
vve for gesture and pictorial elements.

SIMILARITY IN ACQUISITION AND MEMORY.

21. To whatever extent new acquisitions are the repeti-
tion of old, there is an intellectual saving. Now, it being
necessary that the old should be recovered to the view, any
superiority in the identifying faculty will be apparent in
diminishing the labour of acquirement.

It is of some importance to remark, that our more
complicated acquisitions are a kind of patchwork. The
memory of a scene in nature is the tacking together of pre-
vious memories. If a pleader, after once reading a brief, can
remember its contents, the reason is that only a small part is
new. In geometry, one demonstration is so like another,
that after a certain familiarity with the matter of demonstra-
tions, the fresh cost to the memory, in each, is very small.

It is obvious, then, that by a greater reach of the identify-
ing power, the means and resources of this piecing operation
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may be extended. The scientific man whose penetrating
glance can recognize the smallest identity between something
fresh and something already known, recovers that portion of
the past for present use; while he that is unable to bring
about the recovery, must learn the whole anew. This is a
genuine and often realized distinction between one intellect
and another. A mind like Bacon’s, studying Law, would
make tenfold strides, as compared with one of average endow-
ment.

The value of method, order, uniformity of plan, in aiding
memory, is wholly explicable on the principle of making one
acquisition serve for a great many occasions. When things are
always put in the same places, we have only to form one local
tie in our memory of each; whereas, if tools and utensils are
put away at random, there must be either a distinct local ad-
hesion, or the trouble of a scarch as often as any one is used.

CHAPTER IIL

COMPOUND ASSOCIATION.

1. AsSOCIATIONS, separately too weak, may, conjointly,
be strong enough to revive a past experience.

Hitherto we have assumed the links of association to be
single or individual ; we must now consider the very frequent
case of the union of several bonds of contiguity or similarity.
The facts brought up in the course of the illustration will
show that, here as elsewhere, union is strength.

The combinations may be of Contiguity solely, or of
mixed Contiguity and Similarity. Besides these purely intel-
lectual bonds, an Emotion may contribute to the recall ; and
we have farther to ascertain what influence may be exercised
by the will or Volition.

The general law may be stated thus :~-

Tast actions, sensations, thoughts, or emotions, are re-
called more easily, when associated either through
contiguity or similarity, with more than one present
object or impression.
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COMPOSITION OF CONTIGUITIES.

2. In the Composition of Contiguities, we may dis-
tinguish Conjunctions and Successions.

Conjunctions. Most things affect the mind by a plurality
of impressions. So simple an object as a star, is an aggregate
of light, visible magnitude, and visible form; a diamond is a
greater aggregate ; » human being is more complicated still.
A link of association with any one of the component parts of
these aggregates may be strong enough to recall the whole;
this would be single-handed contiguity. Or, a plarality or
links, individually unequal to the vecall, might compass it by
their united force. A diamond might be suggested to the
mind, partly by some circumstance that recalled its brilliancy,
partly by an alliance with its hardness.

It is, however, when we pass beyond isolated objects to
the aggregates made up by the varicus relationships of things,
that we find the greatest scope for plurality of associations;
as in the connexions with locality, with persons, with uses,
and with propertics.

Local associations play a great part in memory, both in
single sufliciency, and in partnership with others. All things,
with a fixed or usual locality, become connected in the mind
with that locality. DBut a great many of these bonds are in-
dividually too feeble; we cannot, by thinking of the interior
of a house, recall the whole of its furniture and contents.
Nevertheless, local connexions may eke out other ties also
insufficient of themsclves.  We may not be able to remem-
ber a mineral specimen by its being a certain ore of iron ; but
some local association in a museum or cabinet may com-
plete the recall of its visible aspect. It often happens to us
to meet persons in the street, whom we have formerly seeu,
but cannot tell who they are; something brings to mind the
place of our former meeting, which, although of itsclf unable
to effect the recall, in co-operation with the other, may bo
found adequate. Abercrombie relates that, walking in tho
street one day, he met a lady whose faco was familiar, but
whose name and connexions he could not remember. Some
time after, he passed a cottage, to which he had been taken six
months before, to see a gentleman who had met with an acci-
dent on the road, and had been taken there insensible. He then
remembered that the lady was the wife of that patient. The
local association completed the defective link in Eis memory.
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The connexions with persons frequently unite with other
contiguous links. Objects become associated with their
owners, makers, inventors, with all persons concerned in their
use, or {requenting their locality. Many of those associations
are imperfeet in themsclves, but capable of adding something
to other associating bonds. A doctrine may be recalled partly
by its subject, and partly by its being a doctrine of Aristotle
or of Locke. The buildings rendered faomous by great men
may be remembered through this bond, in conjunction with
locality.

We may adduce the converse case, the recall of persons
by multiple associations. Tho relations of human beings are
so numerous as to give frequent occasion to their being re-
membered by the union of many bonds. DPersons are asso-
ciated with their name; with locality, habitation, and places
of resort; with blood and lincage, a very powerful mental tie,
in conscquence of the strength of the family feclings; with
associates and friends; with occupation, pursuits, amusements ;
with property and possessions; with rank and position; with
the many attributes that make up character and reputation
with a particular age; with the time they have lived in; with
the vicissitudes and incidents that mark the course of their
life. Desiring to recall the names of the Cabinet Ministers,
we might think of them first as enumerated in a list; if we
failed to remember any one or more, we should then recall the
departments of state, next the leading men in the Lords and
in the Commons, and so on, till everyone was brought up to
mind.

The connexion with uses and properties is a frequent means
of association, both single and in combination. In recalling
some great exhibition of works of industry, we assist the local
alliances with the associations of use; we go over mentally
the implements of Agriculture, Mining, Engincering, War;
wearing apparcl, furniture, &c. So with regard to the natural
propertics of things—the physical and chemical properties of
a salt, the distinguishing marks of a vegetable species, the
anatomy of an animal. Iron, nickel, and cobalt are remem-
bered in part by their magnetic properties; the simple bodies
in chemistry are associated with the idea of simplicity; the
oxides with their containing oxygen.

Successions. Among the various kinds of succession ad-
verted to, under Contiguity, thero may be cases of combina-
tion. Tho memory of any series of events may be assisted by
collateral and concurring series, or by conjunctions, such as
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above described. In the grand succession of our total ex-
perience in the Order of Time, many intermediate links that
fail us, when exclusively relied on, are yet able to count in
combined action. Our historical recollections are almost
always composite; the main thread is helped by collateral
currents, conjunctions, and associations; and we are so well
aware of this, that, whenever we are at a loss, we make an
express search for such additional aids. To remember any
considerable series of events, say in English history, we should
have to avail oursclves of concurring associations with persons,
places, striking incidents, casual conjunctions. Thinking or
the 16th century, we remember the two great monarchs be-
tween whose reigns it was almost equally divided ; with their
personalities many of the events are associated so strongly as
to be recalled by that single link; others less strongly, and
recoverable only in combination with a different link, as the
date or order of time. Localities and local objects—the
metropolis, the Tower, Tilbury fort, the monasteries—contri-
bute additional ties, some sufficient in themselves, the rest
useful in raising other links to the point of sufliciency.

Language. The coherence of names, and of trains of lan-
guage, is a very large fraction of our total acquisitions. We
are often aided here by composite links. When unable to
recall a name, wo fall back upon the circumstances of last
Learing it, or on some other known bond of connexion.

Many of our recollections are a mixture of language with
our conceptions of things. A discourse heard impresses us
partly as a train of words, partly as a train of thoughts,
images, and feelings; the remembrance of it is therefore of a
compound nature. The learner in any subject, as Geometry,
depends partly on his verbal memory, partly on his memory
for the actual conceptions, the lines, angles, circles, &c. A
pictorial description is held by verbal associations in conjunc-
tion with the hold of the purely pictorial elements. In all
such cases, defects in the one train may be supplied from the
other.

COMPOSITION OF SIMILARITIES.

3. The case of plurality of points of likeness contri-
buting to the recall of something past, is sufficiently re-
presented under the Law of Similarity.

It is merely a case of greater resemblance, the effect of
which is to augment the chances of recall. If a thought, re-
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sembling in the subject some one previously known, has also
a resemblance in the language, the operation of similarity in
restoring the fact is so much the more certain. If we are
reading a work which has imitated, or borrowed from, some
other work that we have known, the similarity does not strike
at first, but as we go on, the increasing number of resembling
points brings on the flash of recognition. Wherever we have
any means of increasing the similarity, and reducing the di-
versity, between what is present and what is out of mind, we
necessarily provoke the reviving encounter.

MIXED CONTIGUITY AND SIMILARITY.

4. Things first brought together by the stroke of Simi-
larity are afterwards retained by the help of Contiguity.

A man of inventive reach of mind brings up a now simile,
or achieves a great identification in science. The two remote
things thus brought together may then be made coherent by
contignous association ; the recall at first due to genius is
afterwards caused by memory. It is thus that we remember
the fetches of great poets, and the scientific generalities that
are the triumphs of modern discovery,

There is, however, an intermediate stage, wherein great
strokes of Similarity may not have become matter of pure
memory by Contiguity, but are recovered partly by the force
of the similarity, and partly by the aid of a nascent, but in-
complete, contiguous association. It is by this mixed or
united hold, that a second-rate mind can appropriate and use
the inventions of original minds, before they have become so
hackneyed and common as to be in everybody’s memory. It is
in the same way that we can retain scientific truths, through
our own perception of their generalizing sweep, when once
they have been brought to our view. No man could take hold
of any large amount of scientific doctrines, without sceing
for himself the similarities that they involve, bhesides his
memory of the statements of them. We can, after Newton,
compare Terrestrial with Celestial gravity, and keep in mind
his law by the force of the similarity that makes one recall
the other; we are also assisted by the contiguous junction of
the two facts in the wording of the law.

5. The reviving stroke of Similarity may be aided by
the proximity of the things desired.
A poet living in the country falls readily upon rural
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images. The books that we have lately read are the most
likely to furnish parallels to any present subject. Hence, an
important rule for assisting invention—namely, to refresh our
minds with the subjects where we expect to find the identities
that we are in quest of. A natural philosopher is in need of
certain mathematical formul®e, but is unable to discover those
that are suitable; his resource is to renew his mathematical
studies for a time, thereby coming into closer mental proxi-
mity with the whole range of the department. Gibbon tells
us that ho replenished his resources of sarcasm, by perusing
annually Pascal's Provincial Letters. So a poet might pre-
parc himself for composing in the Spenserian stanza, by fami-
liarizing himself with the Facric Queen, and the other models.
In whatever point a writer either feels intellectual weakness,
or desires to be unusually strong, he should keep close com-
panionship with the highest examples of the quality. If he
aspires to clevated diction, his flight will be aided by frequent
recurrence to /Bschylus and Milton.

6. The Lond of similarity is sometimes artificially
employed as a help to Memory.

The art of Mnemonics, or artificial memory, among other
devices, uses a combination of similarity and contiguity.
One of the simplest examples is the use of alliteration; the
sequence of words ‘life and hberty’ is better remembered
than ‘life and frecedom.” The effect would also arise from the
arrangement of a series of leading names in the alphabetical
order of their commencing letters.  Verse is a mnemonic aid ;
knowing the metrical form that a sayving must assume, we have
already a certain hold of it by similarity, which will in part
make up for the weakness of the contiguous bond.

Another mnemonic art, applicable to the learning of a string
of words, as the exceptions to a rule in grammar, is to arrange
them so as to have a connexion of meaning. Thus, in English,
therc are certain verbs that are followed by other verbs in the
infinitive without the use of the preposition ‘to.” For remem-
bering these more easily, we might cast them thus:—feel, hear,
see (senses), will, shall, may, can, do, have (auxiliaries), let, bid,
make, dare, durst, must, nced (different forms of permission and
compulsion).

THE ELEMENT OFF FEELING.

7. The link of Feeling may enter powerfully into com-
posite association.
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The association of objects and feclings has been already
noticed (Cowrigurry, § 380). The consequences, which are
numerous and far-reaching, will be still farther traced in the
description of the higher emotions.

A present fecling is & power in the mind, retaining and
reviving the objects that are in harmony with it, and repelling
such as are discordant, or mercly indifferent. In an affec-
tionate mood, the thoughts and unages partake of love and
tenderness. The habitual cgotist has a facility in recalling
facts for his own glorification.

When a number of things are equally open to be suggested
by the intellectual bonds, the emotional state gives the pre-
ference. The thoughts of persons of intense feclings, and of
small intellectual power, have the monotonous stamp of the
prevailing emotion; such arc fond and weak-minded mothers,
exclusive devotees to business, and enthusiastic temperaments
in general. The plausibility of characters in fiction or romanco
is made to depend on this circumstance. All the thoughts
and expressions of a Shylock bear the cast of the feclings
attributed to him.

INFLULENCE OF VOLITION.

8. The influence of the Will in intellectual production
1s indirect.

No mere urgency of motive can make a feeble bond
stronger. If one’s life were to depend upon an effort of
memory beyond the pitch of the formed adhesion, it would be
of little avail.

(1) A powerful Motive, by exciting the system, may
exalt the intensity of the mental processes.

Any great pain to be avoided, or pleasure to be com-
manded, is accompanied with an increased nervous actiou,
under which all the powers are enhanced, including the forces
of revival by contiguity and similarity. The effect of increascd
cerebral action is seen in the extreme case of the delirium of
fever, during which long-forgotten trains have sometimes been
revived with minute fidelity. The greatest stretches of inven-
tion usually require a more than ordinary cerebral excitement,
sometimes worked up by physical stimulants, but commonly
arising in the voluntary effort.

(2) The Will operates under the form of Attention, or
mental concentration upon special objects present to the

view.
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It is probable that a greater force of attention, directed
upon what is present, will in some degree quicken the power
to revive the associated past. In difficult recollection, we
assume this to be the case; anxious to recall the name of a
distant hill, we gaze upon the hill for some time, thinking
thereby to add to the chance of the recovery. We can do the
same with a mere mental image: the will fixes the mental
attention as well as the bodily—a fact very much in favour of
the doctrine as to the seat of revived impressions. If we come
to a stand in repeating a discourse, we dwell strongly upon
the last remembered words; if a local association snaps, we
concentrate the mind upon the part next the break.

(3) The Will prompts the search after collateral linka.

It has been seen, that, by uniting several links, each too
weak of itself, we may form a compound that will be suffi-
cient. Now, by a voluntary act, we can go off in search of
these collateral bonds. Not remembering in the order of time,
all the chief events of a given century, we can, by mere
voluntary determination, pass to other links, as persons,
places, and notable circumstances.

The power of the Will over the trains of thought, through
these indirect means, may be considerable. We may not at
once determine what thoughts shall arise, but, of those that
have arisen, we can determine the attention upon some rather
than upon others; the withdrawal of the attention from any
one will nullify its power of farther reproduction. We thus
refrain from pursuing trains not available for the purpose in
hand. If we are building up a geological speculation, we
confine our local recollections to geological features.

Tt may be remarked as frequently occurring, that although
there are present to the mind one or more objects, each richly
associated with mental trains, yet there is nothing actually
suggested. The inertness may be owing to various causes,
highly illustrative of the workings of the intellect. It may
arise from mere exhaustion, indolence, or inactivity. The
condition of the mind and brain in respect of activity, is very
variable, and very much within our control. Or, again, the
forces of the mind may have got into a set track or attitude,
opposing a certain resistance to the assumption of any other
trains of thought; as when some one subject engrosses our
attention, so that even during a break in the actual current
of the thoughts, other subjects are not entertained. And,
farther, when numerous solicitations on different sides are
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nearly equally balanced, the result is a kind of intellectual
suspense ; when an object is associated equally with many
ontgoing trains, as the sun, or the sea, no start is made till
some concurring links point to one definite movement. If
the sea is stormy and we are contemplating a sea voyage, we
are led off into all the trains of recollection of our seafaring
experience.

OBSTRUCTIVE ASSOCIATIONS.

9. The power to assist includes the power to resist.
Any agency that is helpful when with us, is obstructive
when against us. This is fully applicable to the case of
concurring associations.

It often happens that we fail to remember a name, from
having the mind pre-occupied with a wrong syllable. So
when things are lost ; should we accidentally be prepossessed
with some mistaken locality, or some erroneous supposition,
we have not the full benefit of our power of recollection in the
matter; at some other time, when the wrong prepossession has
left us, our memory may be quite adequate to the recall.

The history of science would furnish many instances of dis-
coveries kept back by the force of a prejudice or pre-occu-
pation, some false bent or cue once getting hold of men’s
minds. Several of the glimpses of Aristotle in Psychology were
nearer the truth than the views that long prevailed after him ;
not so much from his superior genius, as from his not being
involved in the mazes of an ultra-spiritualistic philosophy. It
is remarked of Priestley, that though he began his researches
in Chemistry with little knowledge of what had been already
done, he entered on the subject free from the prejudices that
warped the judgment and lmited the view of the educated
chemists,

Obstructive associations may be traced, on a grand scale,
in the conflict of different modes of viewing the objects and
occurrences of the world. There is a standing hostility
between the Artistic and the Scientific modes of looking at
things, and an opposition less marked between the Scientific,
or the Theoretical, and the Practical points of view. The
artistic mind is obstructed by the presence of considera-
tions of scientific truth ; and the scientific mind, bent on being
artistic, walks encumbered, and with diminished energy.
Poetic fiction is never so brilliant as when the poet is un-
trammeled by a regard to truth.
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A good instance of the obstructiveness of incompatible
ideas is found in the effort of guessing riddles and conun-
drums. These usually turn upon the equivocal meanings of
words. Now a mind that makes use of language to pass to the
serious import or genuine meanings, is disqualified from follow-
ing out the play of equivocation, not because the requisite
associations do not exist, but because these are overborne by
others inimical to the whole proceeding.

ASSOCIATION OF CONTRAST.

10. Tt being known as a fact, that objects, on many
occasions, recall their contraries ; Contrast, or Contrariety,
has been admitted among the forces that revive past
thoughts. The influence may be analyzed as follows :—

(1) Contrast isa phase of the primary function of mind,
named Discrimination or Relativity.

If every state of feeling and of knowledge implics a tran-
sition, and is therefore a double or two-sided fact, our know-
ledge is cssentianlly a cognition of contraries. Heat means,
not an absolute state, but the shock of a transition from cold;
the recent cold is as essential to the fact as the present heat.
When we think of heat, we have a tacit refercnce to cold;
when we think of ‘up,” we have a tacit roference to ‘ down.’
To pass into the contrary cognition in these cases, is merely
to reverse the order of the couple, to make cold the explicit,
and hcat the implicit clement.

(2) Contrasts are frequently suggested by Contiguity.

A great number of the more usual contrasts acquire a
farther connexion through the habitual transitions of thought
and speech. Our memory contains nummerons associated
couples,—up and down, great and small, rich and poor, true
and false, lile and death.

When we come to anderstand the value of contrast as a
Rhetorical device both for intensifying the expression of
feeling, and for clearness in expounding doctrine, we acquire
the habit of introducing contrasts on all important oceasions.

(3) The mutual suggestion of contrarics may be partly
due to Similarity.

There is an old maxim that contraries must have a ground
of likeness. This is true of all contraries up to the highest
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