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§ 1. INTRODUCTION.

A considerable time has now elapsed since psychology in its turn
awoke to the new vigour of life that the experimental method brings
to every science. Inquiry has been pushed into every part of the field
and multitudes of new facts have been made known. These have been
arranged as well as possible to show how one is dependent on the other
or what is the joint effect of several. But nothing like a coherent body
of knowledge has emerged therefrom. It is a common complaint that
psychology is a medley of all sorts of curious and commonplace facts,
which can hardly make a show of the coherence that is expected of a
sclence. In many ways there seems to be no difference between it
and physiology. Psychology stands at a certain disadvantage in this
respect. For although the elements of its subject-matter are for
it pure data, given without the possibility of further question,
yet from the point of view of the biclogical sciences and perhaps
philosophy in general, experience is an effect conditioned by physical
and physiological circumstances. It is a curious fact that many
prominent workers of the sister seience of physiology have recently
claimed the right to expel consciousness entirely from the scope of their
subject-matter and from their list of conditions and results. However
foolish and impossible this may be for the physiologist as inquirer,
much may be said for it when the systematic ideal of causal explana-
tion is the goal in view. For a mere knowledge of condition and effect
is never quite satisfactory. It is this same spirit which has led some
psychologists to banish any mention of body or brain from their treatises
and to aim at a pure science of experience. Thus far, perhaps, the
burden has lain more lightly on the physiologist, upon whom the
stringently closed system of causes of the physical sciences acts with
great compulsion.  For the psychologist, however, it is no easy matter
to set himself free. Only in respect of the intellectual and emotional
parts of experience has it been attempted with any success, for we are,
in any case, almost quite ignorant of any detailed connexion between
these and physiological conditions. The psychology of the senses, on
the other hand, cannot be loused from physiclogy in any high-handed
manner. By themselves, sensory experiences seem very erratic and
peculiar. They seem too much the product of other influences and too
independent of one another to form a closed field in themselves. And
yet, as 1t stands, psychology cannot but be ashamed of its feeble
command of the senses. Its knowledge of them is hardly more than
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a mere bundle of clippings from physiology. And when the attempt is
made to treat sensory exp-eriences purely as such, the chapter on the
attributes of sensation which results is so dry and barren, that it is
condemned and omitted altogether by not a few writers.

A fresh attempt must be made to secure the independence of
psychology., This will have little value unless the province of sensa-
tion is first attacked and freed from the domination of physiology. No
general demand or prineiple will meet the case. It must be shown
that physiology can make no positive contribution to the special work of
a psychology of the senses and that the seemingly scattered and in-
coherent material of sensory experience is capable of self-complete and
satisfactory systematisation. Only thus may independence properly be
claimed. For we shall then have proved that psychology not only
must, but can stand alone. It is, indeed, not to be forgotten that
psychology and physiology are, in certain respects, closely attached to
one another. Physiology provides a basis for experimental interference
with experience which is invaluable to psychology, while psychology
acts to some extent as a feeder to physiology. But however complete
may be the parallelism between the two regions which general con-
siderations lead us to expect, the promise of a comprehensive science
of psychophysics seems to lie rather in the independent development of
the two contributory sciences than in their narrow companionship.

It has been claimed sufficiently that introspective observation is the
primary method of psychology. But every advance in the science sends
us back to a more minute and observant pursuit of the method. If we
are to convert our scattered sensory experiences into a coherent system,
we must re-examine the whole field. We must note with all possible
accuracy every variety of experience simple or complex. Every complex
experience must be apalysed into its simplest parts. But in doing so,
we must not fail to observe whether the process of analysis destroys any
feature of the complex experience, whose origin in the elements of our
analysis we are unable to explain completely by synthesis of these
elements. Just in this respect has psychology been in grave fault.
We have been satisfied to know upon what conditions our complex
experiences and their modifications rested, but we have not tried
sufficiently to show how the elements of our experience combined to
give our complex experiences. This must be attempted again and there
can be no rest for our science till it is accomplished.

In those cases in which our experiences show variation in respect of
any characteristic, the strict method of introspection seems to suffice,

5—2
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Thus we know that some sensations have eertain attributes in eommon,
intensity, extensity and the like. But a number of cases are in dispute.
Some sensations do not seem to share these attributes and some others
seem to have peculiar ones of their own. Introspection is thus obviously
insufficient to meet all cases. We must find another method whereby
the properties of the elements of our experience can be determined.
Like the chemist and the physicist we can find this only in a detailed
study of the compounds into which these elements enter and of the
manner in which they join to form complex experiences. We must
know not only what are the elements of our experience and what are
their essential properties or characteristics, as far as is possible by direct
imspection of them, but we must also know the manner and method of
their integration and other elements, so that by this knowledge we may
be enabled to complete and perfect our knowledge of these elements.

But that 1s not all. Our knowledge of these elements and their
properties must enable us to understand completely how, when a certain
complex of elements i1s given, a certain complex experience results
therefrom. No characteristie of the latter must remain unexplained.
We must be able to give assent to a statement in the form of an equa-
tion, that this or that arrangement of the elements of experience, as we
find them given, is wholly and completely identical with a complex
experience. The notion of transcendence must finally be banished
from any self-respecting science of psychology. In a word, we must be
able to show the presence of causality in experience. That we have
not been able to do so, has undoubtedly been due to the fact that the
complexities of experience were taken too much for granted, that
analysis was the prevalent method of study and that no attempt was
made to show the connexion between the attributes of the elements
and the integrative complexes of experiences and their modifications.
No use was made of the attributes except that of unprofitable definition.
It must speedily become clear that in psychology, as in the natural
sciences, the problem of the elements and their properties is second to
none other. Far from being dry and useless, the problem of the
attributes must become a centre of the most vivid psychological
interest. There can be no doubt of its difficulty. We must follow
the example of the sister sciences of nature and converge the efforts
of all pure mental science upon the problems of the constitution of
experience and its fundamental laws.
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§ 2. PRELIMINARY DEFINITION OF SENSATION.

A definition of sensation may be attempted by reference to its
psychological peculiarities or to its psychophysical basis or to both of
these. But as sensation is generally considered to form only a part of
experience, it is hardly possible to begin study of the varieties of ex-
perience by enumeration of its purely psychological characteristics.
For we do not yet know what these are and we must be able to point
out sensation to one another ere we reach any sort of unanimity re-
garding its psychological definition. Besides, even although we may
finally ascertain that certain psychological features are common to all
sensations, there are difficulties in the way, which would become the
greater, if we could not delimit the matter of sensation by other means.
We must therefore turn to psychophysical means to fix our subject.
We have sufficient security, if we find a means of pointing out to each
other which of the whole mass of experiences we call sensation and
intend to study. That means we find in the sense-organ and in its
stimulation. We may accordingly define sensation as the simplest
parts or elements of those experiences that are immediately and
regularly dependent upon the stimulation of a sense-organ. Such a
definition as this accords well with the practice of an experimental
science. By means of a periodic recurrence of the stimulation and
consequently of the sensation, it is easy to direct the attention of the
observer towards the experience to be observed, while all possibility of
confusion with other experiences which might be evoked along with
sensation can be avoided by the observation of the parts of the total
complex which recur regularly and without the mediation of any other
experiences. Sensations are not attached to any other experiences as
if they depended upon them. They form, at least in part, the ground-
work or foundations of experience. As sensations are dependent upon
the stimulation of sense-organs, they are clearly largely independent of
such influences as attention and abstraction, so that we run less risk of
error in starting our study with them. Having obtained a definite
reference within the whole, we have provided ourselves with a means
towards definite study of the other varieties of experience, as well as
with a gauge for such variable influences as attention.

It is often said that there is no such thing as pure sensation to be
found in experience and that sensation, therefore, exists only as a
psychological abstraction. Without knowledge to seize hold of it and
convert it at least into perception, it is declared, pure sensation would



132 The Elements of Experience

be pure nothing, as unintelligible as is to the idealist an object in-
dependent of the mind which knows it. In the face of such an extreme
view, any attempt to study sensation wounld be futile and objectless.
But whilst we may admit that sensation never does in us occur as an
object of study unless it evokes other mental processes than itself,
whatever they may be, we may yet maintain that sensation is a real
object of study. In the introspection of sensation, our observation is
directed upon sensation as defined, in whatever setting it occurs.
Sensation may often be observed to remain constant in character under
differences in the introspective processes directed upon it. Besides, our
definition of sensation does not call for the isolation of sensation in
experience, but only for its isolated study.

While defining sensation in the first place by reference to the stimula-
tion of a sense-organ, we do not forget that we are by no means sure of the
position and nature of the sense-organs of all well-accepted sensations.
Yet we are justified in regarding them as sensations, because we can
verify their immediate and regular dependence on external stimulation.
We know from obvious examples of sense-organs, how specific in quality
and point of action the stimulation must be that is to affect a sense-
organ and how dependent its success is on the integrity of afferent
nerve-fibres.

The regulative simplieity of the definition refers in the first place to
the experimental procedure implied therein. Simplicity of some kind
will, of course, also be a characteristic of the psychological nature of
the sensational element. But we cannot presume upon the ultimate
peychological defimition. We must just carry experimental analysis as
far as we can, although we cannot hope to find therein any means of
Judging whether our analysis is complete. For a mere ne plus ultra
cannot form a systematic eriterion. Only in the psychologieal charae-
teristics of sensations can we expect to find some such standard, the
formulation of which will then constitute the psychological definition of

sensation. Our only guide will therefore be the typical uniformity of
sensation,

§3. THE INDEPENDENCE OF PSYCHOLOGICAL INVESTIGATION.

The chief classes of sensations are (1) those of cutaneous origin,
touch or pressure, warmth, cold and pain; (2) those of taste, of which
there are four chief varieties; those of (3) smell ; (4) sound ; (5) vision;
of each of which there are an indefinite number of varieties, which
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differ only slightly from one another and, except in the case of smell,
can easily be arranged in order of resemblance ; those of (G) articular,
and (7) labyrinthine origin, each generally recognised to consist of two
groups, sensations of position and sensations of movement; (8) those
of muscular origin ; and finally, (9) a crowd of less varied and obscure
sensations,

All these varieties of sensation are said to differ from one another
in quality. If the difference in quality is so radical that it is impossible
to pass from the one sensation by gradual or imperceptible steps to the
other, as eg. that between tones and colours or between warmth and
cold, it is sometimes called a difference in modality. It is generally
considered to be of great systematic importance to determine all the
possible varieties of quality and to arrange them as such and in relation
to sense-organs and stimuli.  Distinctions of quality are, of course, in
all eases based primarily upon true introspective differences between
sensations, but there is as yet no clear test of quality. Consequently a
number of cases have been long disputed. Is piteh, for example, the
quality of tonal sensations, and in what respeet do the articular sensa-
tions from various joints differ? We must not forget that sensations
differ from one another in other ways than quality and that, unless we
are guided by some defensible criterion, we may mistake these other
aspects for quality. This is most to be feared in those eases in which
no variation in quality is really present. Any apparent variation is so
readily ascribed to quality. The conclusions we shall reach later will
show that the present classification by quality is not sufficiently critical
and does not lead to useful systematic results.

In spite of the primacy of the introspective basis of quality, the
relation to the sense-organ still exercises a fairly strong influence upon
the distinction of qualities. It is generally admitted (1) that from one
and the same sense-organ only one single quality or a group of closely
allied qualities can be evoked. Conversely it is held (2) that each
marked difference of quality or each difference of quality, no matter
how slight, so long as it cannot be obtained from a mixture of other
qualities, e,g. those of tonal piteh, implies a different sense-organ. It
might therefore readily be supposed that the existence of different
systems of sense-organs implied some qualitative difference between
the corresponding sensations. Such is not the case. The above state-
ments are still true even if the same qguality of sensation may be evoked
from different systems of sense-organs. Experimental research of recent
years has, in fact, distinguished a superficial from a deep system for
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touch and pain, and a protopathic from an epieritic system for touch,
warmth and cold. It is, conversely, a familiar fact that similar series of
visual sensations—all tones from white to black of fair intensity—may
be evoked by the medium of different sense-organs, namely the rods
and cones of the retina. There are no marked differences of quality
between the sensations from these different systems of organs, but there
1s a tendeney to interpret any obscure difference as qualitative (23, p. 36).
In the case of labyrinthine sensation a qualitative distinetion is usually
made between sensations of position and sensations of movement and is
justified by reference to the anatomical and functional independence of
the two systems of sense-organs and the resulting independence of the
two groups of sensations, The reasons generally given for the distine-
tion of two groups of articular sensation (difference of threshold, different
relation to galvanie interference) also imply a reference to sense-organs,
although no duplicity of sense-organs has yet been established. We
shall consider these arguments later in more detail. It is sufficient to
point out here, that even if they were valid, they would not effect their
purpose. The sensations in question, even though they were evoked
from perfectly distinet systems of sense-organs, might still be of identical
quality. Any difference in quality must be decided purely and solely
upon the basis of an examination of the psychological characteristics of
the sensations concerned.

The same conclusion is applicable to the sensitive areas of the eyes,
ears and nostrils and to the multiplicity of individual sense-organs
found in all senses. Each of these repetitions, of course, has its own
special use. We may also expect them to be represented psychically,
but we can only determine the nature of this psychical differentiation
by psyehical methods of examination and comparison.

Sense-organs may be reduplicated for other reasons than distinetion
of quality. A differentiation in respect of the intensity of stimulus may
sometimes be necessary, as in the eye, where the rods respond efficiently
to a stimulus which evokes no reaction from the cones, while the cones
respond comfortably to stimuli which overwhelm the rods and necessitate
their instant withdrawal from the full severity of the stimulation.

In the same way, we find in the sense of temperature a double form
of apparatus, of which one, as judged by the sensations evoked from it,
seems to respond vigorously and diffusely to all effective stimuli, while
the other has a wide range of response and adaptation. There is no
reason in this fact why the two series of sensations should not be closely
related psychically.
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We are therefore compelled to make our study of experience to a large
extent independent of the physical and physiological study of the sense-
organs, There is certainly a close relation of dependence between
sensation and sense-organ, but we must beware of expecting a con-
tinuous parallelism between the arrangements of each. The very
complexity of the more central arrangements of afferent fibres should
warn us of this. We must therefore conclude that a reduplication of
sense-organs of allied function may determine a variation of sensation
by quality or by intensity, by extensity or by localisation or by some
other aspect. What the variation in any case will be, we cannot tell
by mere examination of the sense-organ. We wust examine the
experience itself. Not even in cases of doubt can we safely allow
ourselves to be guided by consideration of local or functional separa-
tion in the sense-organ. We can expect to settle the classification
of a disputed aspect of experience only by a direct study of it or by
comparing it in form and funection with other similar experiences.
Qur psychological interest lies only in the forms of variation of our
experiences and in their functions as experiences.

Still more distant, therefore, must our interest be in those physio-
logical processes inherent in the sense-organ which produce no new
variation of sensational experience, e.g. adaptation, positive and negative
after-effects, and eontrast, while theories of the adequate or proximate
stimulus to the sense-organ have no psychological significance at all.
Our only interest in the sense-organ lies in the fact that it somehow
makes a certain form of experience possible at a certain place and time.

§4.~_ THE TyricAL CHARACTERISTICS OF SENSATION.

Typical characteristics are often distinguished and are commonly
known as attributes, which are said to be inseparable from sensations
and to be variable independently of one another. These attributes
have hitherto been determined solely by mere direct inspection of the
elementary scnsations themselves and, as commonly accepted, include
intensity, extensity, duration and perhaps order or localisation. Feeling-
tone, which may be pleasant or unpleasant, has often been included
amongst the attributes, but is now generally treated as an elementary
kind of experience, qualitatively different from all sensations (14, p. 227).
It is recognised that sensations often ocenr which are indifferent in
respect of feeling-tone, which, in other words, are devoid of it. Besides,
even when one and the same stimulus is used to evoke sensations, feeling-
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tone varies so much in different people, that it might well be considered
to be another kind of experience not directly and immediately depen-
dent upon the stimulation of a sense-organ. Of course, a state cannot
at one time occur with, and at another time without, one of its attributes,
if this word attribute is to have its usual meaning. It is possible, how-
ever, that the separability of feeling-tone from sensation is only one of
many indications that the various modifications of experience, of which
the attributes form one group, are capable of much more freedom and
complexity than has commonly been supposed,

(x) TIntensity.

If attributes are inalienable accompaniments of sensation, we may
expect to find them in the most elementary sensations—in those evoked
by the stimulation of the simplest elements of sense-organs that can be
functionally distinguished. Although it is by no means easy to deter-
mine the elements of even the comparatively simple sensory apparatus
we find in the skin, yet it may safely be maintained that, as far as we
know, a variation in the sensation from the simplest parts yet dis-
tinguished of accessible sense-organs like those of the skin, tongue and
eye, is possible. This direction of variation or attribute is that of
intensity, which 1s produced typically by an increase in the amount of
the physical stimulus acting on the sense-organ. It is a peculiar fact
that the lowest degree of intensity of similar sensations is not always so
comparable as we should expect. The stimulation of a protopathic area
of skin, for example, always evokes, when effective at all, a more vivid
sensation than does the stimulation of normal parts, Weber's law, in
fact, seems to hold only for the epieritic system ; the variation of intensity
found in the protopathic system is much more limited and rigid (23,
pp. 50, 106 £). The minimal degree of intensity produced by certain
sense-organs cannot therefore possibly be considered to be the absolute
psychical minimum for that sensation; hence it is illusory to say, as
many do, that when the intensity of a sensation is reduced to zero, the
sensation disappears, for we have no conceptual means of determining
the degree to which any given minimal intensity approaches zero.

We also find that certain sensations vary in intensity very little or
not at all. Such are the labyrinthine and the articular sensations of
position in particular, and also some of the less frequent, miscellaneous
sensations. Yet we could hardly maintain that these sensations offer
to introspection no aspect of intensity. Only it is particularly hard

L e o g i R B i o
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for introspection to seize hold of any aspect of experience that cannot be
varied; for it is just by variation, especially in definite relation to
changes in the evoking stimulus, that an experience offers itself best
to introspection. We may therefore admit the presence of intensity in
all sensations, except perhaps those of vision, where, though apparently
present, it seems to certain psychologists to be merged in quality.

Extensity.

Besides intensity there is no other obvious variation in the sensation
dependent upon one and the same sense-organ. But another attribute
can be made clear if we evoke the same quality from neighbouring
sensitive elements of the same kind. Sensations of the same quality
from neighbouring sense-organs stimulated simultaneously fuse with
one another and give rise to a more extended sensation of that quality.
In this form the aspect of extensity is easily observed, so that we can
now detect its presence in the sensation from the elementary sense-
organ, although it is practically devoid of all variability there. Differ-
ences in extensity can be traced between the correlated sensations of
cutaneous origin. The sensations from skin-spots are undoubtedly
extended ; but that of warmth is certainly more extensive than that
of cold and cold than that of touch or superficial pain. All protopathic
seems to be much more extensive than epieritic sensation. Possibly
extensity is now, for the most part, in that rigid undifferentiated con-
dition in which we find intensity in the protopathie cutaneous, and in
some other senses, It is hardly variable and therefore difficult to
observe in labyrinthine and articular sensations of position and in the
less frequent sensations. Some of these are, however, more or less
massive or diffuse, so that we need not doubt its real presence in them.
In smell it seems also to be latent. In sound it takes the form of
voluminosity (v. later, p. 143).

In one group of cases only do we find a variation of extensity com-
parable to that of intensity. If eg. the two eyes are directed in varying
degrees of convergence upon two pictures which together give a clear
binocular picture, it will be seen that the combined figure seems much
smaller and nearer when the convergence is great and progressively
larger when it is reduced. It is not possible to measure this variation
of extensity, as we measure lines, by laying a graduated measure against
it, for the measure itself changes in appavent size with the change of
extensity of what we measure. We can only compare these variations
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in extensity as we compare different intensities. This form of variation,

like intensity, does not involve any change in the number or identity
of the sensitive elements stimulated; for there is no change in the
visual stimulus corresponding to the change of extensity. The changing
stimulus lies elsewhere, probably in the kinaesthetic sensations con-
nected with convergence and divergence.

Between extensity and intensity we find very often that there is
less independent variability than the usual definition of attributes
requires. An increase of extensity often leads to an increase in in-
tensity and w#ice versa, so that in the judgment referring to the stimulus
and based on sensations, an increase of the one in the sensation may
lead to the judgment of the increase of the other in the stimulus.
Explanations of this reciprocity of intensity and extensity suggest that
neighbouring stimnlations overlap to some extent and so become intenser,
or that an intense stimulation radiates and so becomes more extensive.
These explanations are, of course, physiological and not psychological.
But the slight correlation of intensity and extensity thus given does
not seem to call for any psychological explanation.

There are certain exceptions to the rule for extensity just given.
The two ears and the two eyes are not two neighbouring sense-organs
of the same kind; they are rather two sensitive areas or masses of
sense-organs. When they are combined to certain special uses, other
modifications of sensation than that of extensity appear. Extensity is
not obviously given in sound ; the same quality of sound does not
appear in different extents, although tones of different pitch vary from
one another in voluminosity. Probably the two nostrils act in ways
analogous to that of the two eyes and ears, but our sense of smell is so
degenerate and our knowledge of it so limited, that we may even suppose
we make little use of the powers we have. Further consideration of
these cases must be postponed.

Orrder.

But even when two sensations are of the same quality, intensity
and extensity, they can easily be distinguished from one another. Let,
e.g., two spots on either hand be isolated and stimulated in the same
way. We can tell at once that they are two and from what parts they
came, so to speak. We know “where they are.” It is a familiar fact
that the primacy of this local aspect of sensations has long been the
subject of debate, And it may safely be said that the nativistic theory
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is in so far correct, as some sort of inalienable aspect, responsible directly
or indirectly for localisation, must be attributed at least to some sensa-
tions. Otherwise it is not evident how any sensations should ever come
to be located. TFor differences of quality are not introspectively identical
with those of localisation, or they would not be so easily distinguished
from one another. If they are the same, there must be two kinds of
quality—true quality and localisation-quality—which is the same thing
as before. If it is meant that slight variations of quality combine to
form localisation, it is not at all clear why just localisation and not some
other form of experience should result from the combination. On the
other hand, if only some sensations possess a local sign, it is not evident
how the significance of that sign is to be transferred to amy other
sensation, even if the latter happens to accompany it regularly. It 1s
not even evident that such a transference could take place without any
mechanism, on the basis of mere contiguity in experience, For how
could we expect experiences to attach themselves to one another, not
to speak of interchanging characteristics, merely because they oceur
together? The only way in which they might do so is by mere
mechanical association. We could not then expect to find that one
would be for our experience attached and referred to the other as
belonging to it, or that out of the connexion some new modification
of experience should arise. For how could we claim to understand
or to explain such oceurrences? A science of psychology would here
be faced with the unintelligible and irrational. The problem is merely
a case of the general problem which is the object of our study: if
a modification of experience is not common to the primary elements
of it but arises with their combination, how does it =o arise, and
upon what aspect of these elements is it based? The formulation
of such a problem calls for a vigorous protest against the admittance
of irrational sequences in experience. The natural consequence of
admitting such possibilities is the abandonment of every attempt to
resolve them for psychological science. Salvation from such hopelessness
could only be brought by some happy aceident of experimental research.
But 1f the mind is the instrument of rationality, we may at least expect
it to be itself thoroughly amenable to rational, scientific treatment.
Apd science cannot stop at the determination of mere dependencies;
that would be a blind science, a science without the light of causal
statement and conviction.

For the present, therefore, we shall accept naively the presence
of a distinguishable aspect in sensations localised in different parts
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of a sensitive area. There is no doubt that they can be distinguished
primarily and in isolation, without the help of any sort of special
association or inference. But it may be said at once, that this aspect
of elementary sensations, though it undoubtedly distinguishes each
element from others of the same kind, is capable of development along
its own line, like any other attribute. There are complex, separable
forms of loealisation-conseiousness, just as there are of quality, intensity
and extensity. The success of our view will depend largely, if not
wholly, upon what we can do with such a starting point. Its sufficiency
and correctness may be guestioned at present, if only for the reason
that the single method of introspection, as we have already pointed out,
is liable to error in dealing with the less variable attributes of sensory
experience. But the results which our starting point leads to will
ultimately justify it.

This third aspect of sensations we will call order. It is to some
extent a form of individuation, by which sensations are differentiated,
in the first place in relation to others of the same quality, but also
ultimately to those of a different quality. But order is essentially an
aspect of sensation, perfectly comparable to intensity and extensity.
We might call it place in the mind, if it were not that place tends to
imply that the mind has some real spatial extension, at certain points
of which the sensations are to be found, whereas we have to remember
that order is a place-aspect of sensations, which it qualifies, without any
relation to real {ocus. Order 15 therefore the better name, as it involves
only the idea of distinetion, relatively to others of the same quality,
intensity and extensity, by means of an aspect of arrangement inherent
like these attributes in the sensation itself. The order of every sensation
is fixed relatively to all others present, but does not depend upon the
number and kind of these. Two sensations are not as such of neigh-
bouring order because they are alone together in consciousness. They
may still be of very different order. This attribute of order is much
more important than any of the others for the development of experience
and especially of the higher reaches thereof. It is the basis of all kinds
of localisation and of many other complex modifications of experience.

Order is present in the form of localisation relatively to one another
in all sensations, except those of sound and smell. In the case of articular
and labyrinthine sensation, it seems much more advisable to treat their
differences as ditferences of order rather than of quality. How should
we otherwise be able to treat them as a system of interrelated positions?
Sounds are, of course, localised in space, but this localisation is known
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to be not a primary peculiarity of these sensations, but an integration
based on the simultaneous use of the two ears in ordinary cases and
perhaps also often on differences of timbre or harmonics. Sounds are
not localised at a certain point of a sensitive area; indeed it is im-
probable that each ear contains neighbouring sense-organs of the same
kind. Sounds, however, assume an order relatively to one another in
the form of pitch. In smell we are unable to suggest any primitive
aspect of order. Smells are localised by a secondary indirect process,
similar to that of sound and most usually by variation of intensity,
consequent upon turning or approaching the nose towards the source of
smell. Have we now so little versatility in smell that we cannot pick
up the lines of their order? It is impossible to say.  Our very ignorance
regarding smell constitutes by itself one of the most difficult of
psychological problems. The two ears, the two nostrils and sometimes
the two eyes do not afford us sensations which differ in order, so that
sensations of the same quality from each of these pairs of parts do not
give rise to the same modifications of sensory experience, as do sensations
of different order from a single sensitive area.

Other aspects.

To the above three attributes a fourth—order in time, duration, or
-protensity (24)—is sometimes added. There are many good reasons why
such an aspect should be expected. But many difficulties lie in the
way of its study. It is for one thing very hard to decide the simple
introspective problem whether the order in time of an experience is
a true attributive aspect, or is merely position in real time, ideutical
with the temporal succession of events in the material world. Two
sensations may be of the same quality, intensity, extensity and order,
and yet be distinguishable. But is this distinction not a purely
conceptual one? On the other hand it may rightly be asked whether
any such conceptnal distinction could be made, unless it had first a
basis in sensational experience itself. The answer to this very important
question is one which will be decided largely by the resulis of a study
of those attributes which are clearer, as well as of the complex modifica-
tions of experience which result from them. For the present, we may
without inconsistence decide in favour of an attribute of time-order
or protensity of some kind, without attempting to give it a precise
characterisation. Indeed, further study may give us reason to look for
and find still other attributes of sensation than those enumerated. The
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problems raised in this paper can only be worked out in detail for a few
cases, but it will be evident that they are very general. The study of
the one will act and react upon that of the other.

(b)y Difficulties.

Study of the attributes of sensation allows us to institute a comparison
between such senses as those of cutaneous origin and that of hearing,
which gives results of great advantage to the further study of the
modifications of sensation. This comparison is based in the first instance
upon introspective evidence, and finds its further justification in the
psychological results which emerge from it.

Cutaneous sensations are varied by the attributes of intensity,
extensity and order, but they show little variation in quality.
Hearing, on the other hand, has a great variety of distinguishable
“qualities,” which are undoubtedly capable of variation in intensity.
But these qualities do not seem to be extended after the manner of
cutaneous sensation; and in so far as only simple forms, poor in har-
monics, are presented to one ear, they seem to be devoid of any sort
of localisation or order. Such is the result of what might claim to be
a simple unreflecting comparison of cutaneous and auditory sensation.
Sound seems to diverge more from the probable “type” than any other
kind of sensation.

Closer consideration, however, leads to a very different conclusion,
Instead of having given a purely unreflective, unbiassed judgment, we
may possibly have been influenced very strongly by a comparison of
results. Have we not really been comparing the outcome of integration
in cutaneous with that in auditory sensation? Have we not, in fact,
argued that, if sound had extensity, it ought to give us the sort of
spatial extensiveness that we find in touch and vision, and that, if the
elements of sound from one ear had order, they should arrange themselves
over our skin or in space around us, unaided by the other ear or by
differences in timbre? That we have indeed done so we shall best and
easily find out, if we ask the question, whether the aspects inherent in
sound, both in their primitive and in their complex forms, are closely
comparable with thoze of touch and vision. If they are really comparable,
we must, of course, look for some reason for the differences between
touch and vision which influenced us in the first instance., If we can
find it, we shall have clear proof that we were influenced in our argument
by a principle we failed explicitly to state or to adopt: that like attributes
should lead to like integrative results.
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Sound,

Are the attributes of sound and touch, then, exactly comparable ?
There ean be little doubt but they are. The manifold “qualities™ of
hearing are capable of the most definite arrangement in one continuous
series of tones from the lowest to the highest pitch. No other “qualities”
fall of themselves into so precise and unmistakable an arrangement.
What evidence has introspection to offer against the classification of
these differences as differences of order? On the contrary, introspection
can justify such a treatment now, as it did long ago. “Till the time of
Aristotle tonal gualities were considered essentially as a wogow, not as
a wownp” (25, vol. I p. 136, note). In fact, in spite of definite rejection
of this view, it is hard for the adherents of the gqualitative view of pitch
to suppress the tendency to treat it as order. The qualitative order
of tones is said to be “analogous” to the spatial (ilwd. vol. 11 p. 55).
Mach, indeed, traces an analogy between the fixation of spatial points
and the fixation of tones (18, pp. 182 ff). Let us, therefore, frankly treat
pitch as order and see what the result will be.

Tones are generally recognised to vary in voluminosity progressively,
the deepest having the greatest, the highest the least volume. Pitch
and voluminosity cannot be identified with one another, for we are able
to diseriminate differences of pitch much more keenly than differences
of voluminosity. Several tones of the same or of different pitch sounded
together do not give an increase in voluminosity, as we should expect.
They fuse in extensity as little as do the extensities of tactual sensations
from the two hands. But for the former there may be forthcoming as
good an explanation as we can give for the latter, The facts, therefore,
should not prevent us calling voluminosity the extensive aspect of tone,
if we are justified by introspection in doing so.

If we recognise, then, that, just as all tactual sensations have the
touch-quality in common, so all tones share the same sound-quality,
we shall have our full complement of attributes: quality as such or
mere sound, order or pitch-place, and extensity or voluminosity., Beyond
these three aspects, tone does not seem to have any other characteristics
than intensity and those that are the result of the integration of different
tones, Kven timbre 1s shown to consist of, or to be actually analysable
nto, separate tones, each provided with the aspects we have enumerated.

The peculiarity of tone is that of these attributes two—piteh (order)
and voluminosity (extensity)—are mutually dependent variables. It is
impossible to run through the variations of pitch without at the same

J. of Psych. v 10
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time varying voluminosity and wvice wversa. As tone is elementary
sensation and as pitch and voluminosity are its primitive attributes,
it is impossible to look for an explanation of this interdependence of
attributes elsewhere than in a physiological theory of the sense-organ.
Such an explanation, if it is not actually there already, may be said to
be in sight at the present time. But it cannot concern us here, We
can do no more than acknowledge the introspective fact of inter-
dependence of pitch and voluminosity.

For this very reason it is evident that extensity in tone cannot, as
in the other senses, be a variable dependent upon the oceurrence of
many tone-sensations of neighbouring or different order. For as each
piteh or order has a different voluminosity inseparably attached, though
easily distinguishable from it, the aspect of pitch will always suffice to
segregate its fellow voluminosity from others, even when there might
be a tendency for them to fuse in some manner, and vice versa. Many
tones together, therefore, will not fuse, as sensations of the other senses
do, in any way except intensity'; and even that will occur, of course,
only when the tones are the same in quality in its threefold aspeet, d.e.
in pitch. In other words, tones of different pitch sounded together will
always be distinguishable, even if they are not always distinguished
from one another. It need hardly be added that sounds fuse together
as mere sounds apart from all aspects or attributes.

Many high tones of nearly the same pitch, even when they are
consonant, would not therefore give a voluminesity equal to that of
a tone of great depth. The voluminosity of all together may very well
differ from that of any of them alone, in a way peculiar to such
combination, but it will never approach towards that of a deep tone.
For this and other reasons it will often occur that many tones together
are not distinguished from one another, but they can always be dis-
tinguished as soon as the attention is directed upon their order or
piteh, their voluminesity, or the integration of these. For if homo-
logous aspects of two tones are distinguishable from one another in
1solation, they cannot be completely fused with one another when they
oceur simultaneously.

We have thus brought the introspective nature of anditory sensation
into line with that of all the others except the visual and olfactory.
And we have explained the first apparent diserepancy between tone

1 Or timbre, which we may neglect for the moment, as it is obviously not a character-
istic of the elementary sound, Timbre, az an integrated character of tone-complexes,
forme an interesting problem for paychological treatment,
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and the general type of sensation. But it is generally recognised to be
very difficult to decide whether noise is a unique quality of sound or
not. Our revision of sound will here also give us a definite point from
which to proceed. A noise may be said to be a simple sound whose
pitch is not yet audible, because it has lasted less than the time of two
vibrations, or a complex sound of many pitches which make each other
indistinguishable to the unaided attention. We have good reason to
let this definition pass, as we know similarly from the sense of pressure
that it takes less time to be aware that we have been touched than
to be aware where we have been touched. This is Kiilpe's law,
that “general denominations are more easily reproduced than special
(14, p. 172).

If our analysis is so far correct, we shall expect to find it justified
by the nature of the modifications which result from the further
integrations of tone-sensations. These integrations should be parallel
in mechanism and effect to the integrations of similar attributes in
touch and vision. On the other hand, the treatment of pitch as quality
defers indefinitely all hope of explaining the facts regarding melody,
interval and tonality, besides those of discrimination already mentioned.
There is also evidence of a genetic nature to show that the sense-organs
of hearing have in all probability developed out of those of a sense
with the full number of attributes, viz. pressure, But our argument
can hardly lead us to suppose that sensations of hearing have actually
developed out of those of pressure. For the skin sensations, whose
sense-organs might also be connected genetically with those of pressure,
all show differences of quality without any obvious loss or integration
of attributes. If any theory of psychical development is suggested by
the analysis of the attributes of hearing and their identification with
those of the other groups of sensations, it must be one which traces
all varieties of sensation back to a common origin or at least to a
common type.

Vision,

We have already noticed that visual sensations are characterised
by the attributes of order and extensity. Certain observers, however,
hold that they are devoid of all intensity. The intensity which is
apparently present, it iz urged, iz really a form of quality’, It is
clearly impossible to settle this question on its introspective basis alone,

! For references, v, 28, pp. 21, 324,
10—2
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We must look for some other ground of argument. It is a further
peculiarity of wvision that it offers the vast range of progressively
different qualities indicated in the colour-body. All other groups of
sensations than those of vision, hearing and smell, oceur only in one,
or perhaps sometimes a few discrete qualities and do not seem to lack
any of the usnal attributes except perhaps in virtue of their obscurity
to introspection. We should hardly venture to urge a plea of obscurity
to excuse the apparent absence of certain attributes in vision and
hearing, although the plea might hold for smell. It is of interest
to recall that the great variety of sound-qualities can be explained
by the variation and integration of extensity concomitantly with that
of order. Omly one form of quality similar to the unique qualities of
pain, pressure and most other sensations except taste need be postulated.
This integration, further, has to be accounted for by reason of physio-
logical determination mot of any special psychological integration of
pitch and extensity; for, though correlated differently in sound, these
are attached to one another in the same way in all sensations. In pitch
we have still obviously a difference of psychical order, now inseparably
attached to quality. There seems to be a great variety of sound
qualities, though there is clearly only one.

We might therefore surmise that the typical form of elementary
sensory experience is such that, when a difference of quality occurs,
it is a radieal difference and that these elements of experience could
not be expected to fall into different classes of very similar sensations,
such as those we find grouped together as visual, auditory and olfactory.
We shounld rather expect diserete forms, such as touch, pain and more
especially cold and warmth, which, though they are both concerned
physically with temperature, have nothing in common as sensations.
Primitively we should have one sound experience, one or at most
a few unconnected and dissimilar visual experiences and a few for
smell'. For a sensation which has a number of variable aspects must
have some unchangeable aspect. Why should it otherwise be called
one? If there are any primitive visnal experiences, it is certainly
difficult to locate them purely psychologically amidst the flux of
qualitics. The great variety of visual experiences, therefore, calls for
some explanation. This explanation must, however, be left for the

1 It is interesting to notice that it is in these complex senses only that we find most
evidence of physiological integration and in particular the processes of compensation and
rivalry. This would suggest that even the four qualities of taste are too many for one
sense and that without integration only a single quality is found,
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future to bring. The need for a psychological theory of vision is great,
for we have none as yet. Our theories of vision run out into pure
physics or physiology and leave all purely psychological problems
entirely alone.

Smell,

Of all the sensations, those of smell offer the greatest resistance to
any form of investigation. The mere difficulty of manipulating the
smell stimulus is overwhelming. We have practically no kind of a
theory of smell at all, physical or physiological. The slight clues given
by partial congenital anosmia and olfactory fatigue have lead to no
tangible results. In psychological theory, where we might reazonably
expect to be less hindered, we are quite as badly situated. For we
have only a tentative and imperfect classification of smell qualities
at the best. These seem to be of indefinite number and devoid of all
extensity or order. This ignorance constitutes of itself an important
puzzle. For if the rich and progressively differentiated varieties of our
experience, including those of the senses, are derived from simpler, more
abruptly differentiated elements, as we must suppose, it is difficult to
understand how this process of integration can be completely hidden
as it 1s in vision and smell’. For vision we might suppose that we
Just do not yet see what is there to be seen. For it is a postulate
of our whole treatment that the elements of experience are not lost
to view when they integrate to form some new modification of
experience, but that they may be seen in the integrative modification
once we can read this rightly. But we have to remember, on the other
hand, that these elementary integrations are always physiologically
conditioned, although their form must follow psychological lines ; special
physiological conditions may make the process of integration very
complex indeed, especially in highly developed senses, such as those
of smell and vision. Thus we may expect that the unravelling of such
difficulties may come rather by means of physiological experiment, than
by unaided psychological analysis. Whatever happens, there can be no
doubt that the psychologieal result must consist of a reduction of the
complex progressively variable qualities of vision and smell, characterised
by peculiar attributes and wanting in some of the usual forms, to a few
simple abruptly different elementary sensations, characterised by the
typical attributes.

! But cp. feeling, later, p. 193,
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(¢) Conclusion,

The typical characteristics or attributes of sensation may therefore
be put down as (1) quality, in virtue of which sensations fall into
separate species, abruptly differentiated from one another thereby,
(2) order, which constitutes the individuality of single sensations of the
same quality and gives them a definite place in the total experience
of any one moment, (3) intensity, by which a variation of each individual
sensation is made possible, and (4) extensity, by virtue of which each
individual sensation is capable of continuous fusion with others of the
same quality, whatever be their intensity, so long as they are of neigh-
bouring order. It is a peculiarity of extensity that it is not bounded
by precise limits; and for this and other reasons it cannot be argued
that the distinetion of elements of experience is fallacions and destructive
on the ground that we should never be able to understand how such
dizcrete elements fuse and combine with one another. No real psychical
limits are presupposed by the distinction of elements of experience and
their typical characteristics. In spite of the difficulties of vision and
smell, so many different kinds of sensation do actually show all these
characteristics, that we may expect every elementary sensation to be
characterised by them. We have the more reason to assume this for
sensations of certain kinds which, as we have remarked, show little or
no actual variation by way of these attributes, since we have good cause
to believe that the occurrence of many of the possible variations of
cutaneous sensations, such as those of temperature, is dependent upon
the range of funection of the sense-organs which subserve them. There
can be no doubt that the most highly developed senses are those of
sound, vision and smell. Sound, which is still clearly in course of
development, as the peculiarly rapid advancement of the musical art
indicates, we have already reduced to the type. Vision is even more
complex, but it still stands close to the type, except for the alleged
absence of the attribute of intensity. As the linear series of pro-
gressively different tone-qualities is explained by integration of a single
unchanging quality with other attributes of the type, so we may hope
to explain the tridimensional variation of visual qualities by a similar
process of integration. The vast and probably multi-dimensional variation
of smell qualities would suggest perhaps a still more elaborate process
of integration. One attribute of smell which might aceount for some
part of this, at least, is missing, viz. order. It is uncertain whether
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extensity is also missing there or is only difficult to observe, because
it is not integrated to varying a real extensity, as in touch and vision.
It is important to emphasise that the problem of the elements of
sensory experience and their typical characteristics forms the central
and essential problem of any psychology of sensory, if not of all
experience whatsoever., For, as we shall endeavour to show in the
following pages, it is by means of the fusion of variations in these
attributes, that elementary sensory data are linked and integrated
into complex experiences, which contain these differences in them
subsequently in the form of new modifications of sensory experience
attached to the whole unity of integrated data. An architectonic of
experience is as unthinkable without the attributes, as is an architectonic
of matter without the physical and chemical properties peculiar to its
elementary constituents. Far from being the ontcome of meaningless
psychological abstraction, the problem of the attributes is vital to the
existence of any pure science of psychology ; and its progress is dependent
not only on the means of observation peculiar to psychical subject-
matter—introspection, but it is assisted enormously by a study of the
forms of compounds which experience shows. It must be our next task
to analyse as many as possible of these compound experiences, and to
ratify, extend or correct our knowledge of the attributes of elementary
sensation by means of the knowledge of the mechanism of combination
we thus gather. A means or basis of combination is always necessary ;
for we must remember that experiences, whether elementary or compound,
cannot be expected to arrange themselves by any means external to the
mind or not operative in the mind. They must arrange themselves
entirely by themselves, purely in virtue of their inherent psychical
powers. We expeet, of course, some sort of parallelism between the
psychieal and the physiological, so that we may trace the dependence
of the one upon the other. But we have, as yet, no hope of explaining
the characteristics of the former in terms of those of the latter. It is
still more vain to suggest that physiological arrangements explain a
form of psyechical arrangement which is not grounded in characteristics
inherent in the psychical elements themselves. The physiological
arrangement, doubtless, determines the latter and is, of course, a
valuable item of knowledge. But an explanation of psychical arrange-
ment must be full and satisfactory and must carry conviction in itself.
Experiences hardly ever come singly and successively, or in pairs and
simultaneously, so that they might be connected or arranged by mere
isolation ; they come always in erowds. Why, then, should one of them
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link with another and not with a third, if not by virtue of the intrinsic
affinities of their characteristics? No external power of body or of will
could rule them. This reflection is often ignored by those whose interest
in the study of experience is partly or wholly physiological, and by all
who take the orderliness of experience, as it stands, for granted.

And it is just in the attributes that this means or basis of
combination of the elements of experience is to be found. What
could be more likely? Where else should we look for any means of
combination ? The states which result from the combination of the
elements of experience show an introspective character which stamps
them at once as elaborations or secondary forms of the primary
maodifications of experience, the attributes. Nothing could be more
plausible than the theory that all secondary modifications are derived
from the primary attributes by the integration of differences of the
elements of experience given in respect of one of these attributes.
We have every reason to maintain this for all secondary modifications
until we meet with some pure datum of experience other than sensory.
Integration must result in a modification of the integrated attribute.
We cannot expect to find a modification of extensity resulting from
differences in the attribute of order of the sensory elements given,
or a modification of order consequent upon differences of intensity.
For we should not be able to give final assent to any such equation and
should thereby fall short of our ideal explanation. By experimental
investigation we may exhaust all the discoverable conditions which
affect an event, but experimental exploration can never be enough.
Our knowledge can never be complete, till we can supply a convineing
causal identification which contains evidence in itself that it is complete,
We must be able to show that, in respect of some one aspect, conditions
and event are identical. This is clearly impossible, if on the one side
stands intensity, on the other order, no matter how clearly we may have
shown a correlation between the two sides. To uphold this position,
however justifiable it be, calls for some courage. For we find in the
psychology of the day quite a number of these irrational sequences.
Only one need be mentioned ; it is commonly held that our localisation
of sounds is dependent upon the difference in intensity of a sound as
it reaches the two ears. As it stands this may be true. But that
psychically realised differences of intensity of sound turn into or
produce of themselves a localisation of that sound is a proposition
no one can assent to. Either the facts, as stated, are wrong, which
does not seem to be the case, so careful and repeated has been the
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experimentation on this question; or differences of intensity in physical
sound evoke some hitherto undetected attribute of sensation, which,
along with the sounds given, suffices by integration to yield psychically
localisation of sound. If we can discover this integrating attribute of
sensation, we must then be able to assent to the identification and we
shall be justified in considering our statement as final, unless experi-
mental exploration shows us that we have omitted one or more stages,
In any case, the final statement must be convineing as such. Nothing
less than this ean be our ideal, if we are ever to have a causal seienece
of pure experience.

§5. THE MEASUREMENT oF EXPERIENCE.

It is a familiar fact that the attempt has been made to measure
the variability of the simple sensation. And as intensity is the only
attribute of the elementary sensation from the unit sense-organ that
is capable of variation, it is natural that the effort to measure should
have been concentrated upon this attribute rather than upon the others,
Yet one might have thought that the idea of measurement was more
applicable to the attribute of extensity; for the simple sensation provides
a natural unit of extensity, whose multiplication seems to lead to an
increase of that attribute. But it will be remembered that this increase
of extensity, which ean be measured by the conformity of a unit-standard
with parts of the amount measured, is not at all a variation of extensity
comparable to the psychical variation of intensity. The extensity of
one and the same elementary sensation i1s never variable, and in
sensations of any one class it is usnally found in a rather rigid,
undifferentiated state; it seems to find true variation only in vision
and sound. In vision, its variation is dependent upon change in
convergence; in sound, we find it attached to pitch in the form of
voluminosity, which is variable, but does not grow by the accretion
of sounds. In regard to order, it was hardly to be expected that the
attempt to measure should be extended thereto, for no elementary
sensation differs by itself in order and each elementary sensation has
a different form of order from every other. Only in sound has order,
in the form of pitch, been made the object of measurement and there
it is motable that the usual results are not obtained.

But even though intensity seemed to invite a quantitative study,
it is obviously impossible to apply the guantitative concept to that
attribute. For there is as little hint of any distinguishable unit in
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a given intensity, as there is in a given order or in extensity in the
strict sense, Nor does the fixation of an arbitrary scale of just perceptible
differences of intensities attributive to different sensations lead to any
other reality underlying or conditioning intensity than those of a
physical or physiological nature, which are already sufficiently measur-
able. More decisive than all else is the fact that we cannot manipulate
our arbitrary unit, however chosen, so as to add it to or take it away
from a given sensation.

It is hardly possible to bring further argument to bear against
the possibility of measurement. We cannot hope to make one aspect
of experience the basis of standardisation of any other. We should
expect with as much reason to succeed in applying the notion of
sensational intensity or extensity to the quantitative concept as to
succeed in applying the terms of conceptual quantity to sensational
intensity. Just as great is the world of difference between the order-
differences of sensation and the conceptual orders of a mathematical
or of any other system. These and indeed any other psychical
characteristics are utterly incomparable and incommensurate. We
can, therefore, only demand that the lines of variation of experience
be carefully observed and compared. It will then become evident that
experience varies along certain lines in ways peculiar to itself A
multiplication of units would not constitute variation at all. Nor is
anything to be gained by the supposition that these variations are
really guantitative; for the actual variations in any modification of
experience serve us well enough to indicate the physical stimuli which
evoke them and to enter as such indications into the work of the mind.
When we find, as we do, that these stimuli can be treated and mani-
pulated as consisting of unit-amounts, the variations of our experience
will serve to indicate their presence and action and will stand conceptu-
ally as indices of quantities, It is not our concern, nor is it possible to
show at this point how this takes place.

The question whether experiences may differ from one another
without being recognised as different, does not arise here. For a
slight difference by way of variation may just as well pass unrecognised
as a slight difference by way of quantity. There is also a great difference
between the mere presence of differences and the distinetion of differ-
ences, The integration of differences and the process of distinction of
differences have each their special conditions, which are not necessarily
the same (cp. below, p. 176),  Outside of these limits we cannot expect
differences to lead either to any form of integration or to their own




Hexnry J. Warr 153

distinetion.  Indirect proof of their presence therefore creates no
problem. Turn the matter round as we may, we never do more than
recognise differences by variations of certain modifications of experience
directly or indirectly, as far as is possible,

In this connexion it is important to notice that, besides the
primitive attributes already treated, we find in sensory experience
a number of secondary modifications, each of which has its own
peculiar manner of variation. Examples of these modifications are
motion with its variation by speed, distance with its much less marked
variation by extent of distance, and depth. Motion and distance we
shall study in some detail immediately. These modifications have not
usually been held clearly before the attention in the treatment of the
problem of measurement, although quantitative experiments have been
carried out upon them. The reason for this neglect is that they have
not been treated properly as modifications of experience. We may say
generally, however, that the problem of mental measurement and any
formula such as Weber's law are applicable only to variable modifications
of the same nature as that of intensity. We may also with much safety
assume that where a threshold and a just perceptible difference are
determined, we are there dealing with one of these variable modifications
of experience. So many quantitative determinations have been made
of distance in the form of diserimination of points that it is surprising
that explicit reference is not always made to the fact that distance
is a modification of the same peculiar kind as intensity, with a line of
variation of its own. For that and other reasons the work on the
disecrimination of points looks awkward and out of place in any
systematic treatment of psychology, unless it is recognised for what
it is: the investigation of the discriminability of orders (primary
attribute) and of distances (secondary modification, v. § 7).

The attempts that have been made to measure sensation have some-
times been characterised as the determination of sense-distances or of
distances between the different points of variation of any modification
of sensational experience, as fixed with reference to the evoking stimuli
(27). We may, for example, judge that one degree of intensity is as far
above another as the latter is below a third, and the like. If there is
any such distance which may be presumed to be objectively fixed and
constant, eg. the just noticeable difference, it may be adopted as the
basis of measurement. Our measurement with this unit will be as real
as is the measurement of height, time and weight, for what is measured
is in these cases never magnitude, but merely the distance between
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limiting points (“magnitudes”). “The prototype of all measurement
is linear measurement in space™ (27, pt. 1, p. xx).

We must be careful to see that we know how much is involved in
this statement. Spatial points have certainly no magnitude. But they
are equally devoid of any inherent qualitative character. For con-
ceptual science they can be fixed only by their relations of distance to
some fixed point. But neither this fixed point nor the unit of distanee
has any inherent qualitative fixation in science. Hence the necessity
for science of finding some natural unit of distance which is independent
of the immanent qualifications of our experience; hence also the im-
possibility of finding a naturally fixed position. For natural distances,
e.g. wave-lengths, are repeated and therefore lend themselves to con-
ceptual treatment, in so far as they may be presumed to remain
constant in repetition, in spite of the inconstancy of their bounding
positions. It is_therefore enough, if these can be fixed in attention
for a short time. But position cannot in turn find its ultimate fixation
by reference to distance. Being in itself nothing, it can be fixed only
by reference to the inherent specifications of experiences.

It is the peculiarity of experience that each part of it contains its
own qualitative characteristics apart from all relation to other parts.
These characteristics we have found to be quality, intensity, extensity,
order and, perhaps, protensity. Even the point or “spot” of sensation
is qualitatively fixated in a way that is independent of all real positions
and of time. These immanent characteristics cannot be taken over by
seience into its conceptual schemes, so that they must be converted into
conceptual indices, based upon processes as independent of experience
and its intentions as possible. But it would be a mistake to suppose
that science is interested only in the fixation of points by conceptual
distance-references. It wishes, wherever possible, to state the actual
composition of these “points” themselves. This weight, 1t says, is
1 ewt, or one hundred weights. When it says a hill is 1000 feet
high, it does not mean that the highest point of it is itself 1000 feet.
It las, in each case, to consider its own intention and the license of the
real facts. The inherent indications of experience cannot be treated
conceptually, Any success in doing so would destroy them utterly.
But they could be arranged conceptually by reference to one another.
One must, however, remember that this reference (sense-distance), as a
scientific instrument, must itself be purely conceptual. It has for its
unit a process whose constancy is presumed, but whose nature is hardly
understood—distinction of difference. It cannot properly be compared
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with the distance between points in tactual or visual space or purely
gsensory distance. Distance is as direct as feeling and as anschaulich as
intensity or depth. What the distinction of differences is, we do not
yet know, but it can, at least, never be identified with sensory distance.
For sensory distance is given ounly by sensations which differ in respect
of order. It does not result from differences in respect of intensity,
extensity or quality.

In a word, the whole work of measurement from the purely psycho-
logical side ends just where it began, in the determination of relations
to effective stimuli, to favourable and unfavourable eircumstances, of
the just noticeable presence or difference of experiences or of their modi-
fications. As experiences and more especially their modifications can be
made to vary regularly in most cases, although some are practically
unvaried, just noticeable differences between these variations are thereby
implicitly arranged. That the stimuli corresponding to these just notice-
able differences stand to one another in average cases approximately in
a certain relation, is an important fact, but it tells us nothing about the
experiences that was not already revealed by the changes of these
experiences themselves. As the distinection between two variations of
any modification of sensational experience is not itself a modification
of sensational experience or a variation of such a modification, but a
different, later and probably highly complex mental process, it follows
that the determination of just noticeable differences will be subject to
a number of influences of a purely psychological nature, which we
cannot at the present moment understand or systematise. They may
therefore be put aside as belonging to another part of our study,
although they may serve there as an important basis of research. It
will also be clear that we may pass by all detailed questions regarding
the stimulus-values of thresholds and just noticeable differences. The
value of these, as evidence of the existence of a relation of dependence
between one mental state or modifieation and another, has probably
been very much overestimated. For these values depend, as we have
already noticed, very largely upon physiological conditions in the sense-
organs and do not seem to be due to purely psychical restrictions. We
may therefore expect them to fluctuate so much from type to type and
from case to case, that their values for psychological theory can only be
the slightest. We are therefore free to proceed with our study of the
varieties of experience.

As no true measurement of experience is possible, we cannot expect
the mind’s evolution to be based upon its measurement of itself, or to show
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quantitative laws. Nothing is given but a number of experiences quali-
fied by certain variable or unvariable aspects. The mind's evolution
must therefore rest upon these differences. We must expect to find
that the widest use is made of these differences. Far from being a
hindrance to unification and progress, they are just what makes these
things possible.

§ 6. SECONDARY MODIFICATIONS OF SENSATION.

It need hardly be said that all secondary modifications of sensation
must be observable directly; their presence may not be inferred.
Changes of a peculiar indescribable kind, evident only after direct
experience, supervene under certain eircumstances, and though seeming
to add something to the complex of sensations to which they are
attached, nevertheless do not so radically change their sensational
foundations that the identity of these before and after their appearance
15 ever in doubt. As modifications of sensation, they are distinguished
from other modifications of experience in that they are dependent upon
the stimulation of sense-organs for their first occurrence at least, and
that, in their full variety and distinction, they attach only to sensations.
They can be distingnished from the attributes of sensation by the fact
that the latter are hardly separable from sensation at all, as far as we
know; whereas secondary meodifications never accompany the single
sensation derived from a single sensitive element. On the contrary, they
are always evoked by the action of stimuli on two or more sensitive
elements, unless successive stimulations of one sengitive element suffice.
From the psychological side they presuppose the simultaneous or
successive conjunction of two or more sensations. While these necessary
conditions are always complex, they are not always of the same nature,
Sometimes the stimuli or the sensations refer to one and the same
sense, sometimes to different senses, while the modification which
results forms an extension of that attribute whose differences are
integrated. The study of the secondary modifications of sensations
will therefore be rather complex, and will in any case involve con-
sideration both of their introspective nature and of their sofficient
conditions, in so far as these are of a purely psychological nature. It
will be necessary in each case to find for each secondary modification of
sensory experience and its variations not only an unambiguous complex
of sensory data, but to show how certain variable aspects of these can
be identified with the modification which results from them.,
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For the present, however, we shall study only two of these modifica-
tions—inotion and distance—and the simplest and most primitive forms
of these,

I. Motion.

When we cast around for further differences in sensations than those
already mentioned, we cannot fail to have our attention drawn early to
one of the simplest and biclogically most important of all further warn-
ings from the environment of an organism, viz. motion. In its generie
form, motion is obtained when successive sensations from neighbouring, or,
within certain limits, separate sense-organs of the same kind, differing
at least in respect of the attribuie of order, fuse with one another. We
shall refer later to the limits of difference of order within which the
integration of motion can occur. For the present we shall neglect
them and consider only the case of continuous motion preduced by a
moving stimulus. Motion is found developed upon every group of
sensations which show distinet variations from one another in order,
viz. the cutaneous sensations, especially touch, articular sensations of
position, visual sensations and also auditory sensations, where it is
known as melody.

Cutaneous. On the skin it is found that every nerve-ending and
every touch-spot can be distinguished from every other, with the
exception, perhaps, of those that lie too close together to allow of
isolated stimulation. If this result is to be obtained, certain precantions
must be taken. The stimulation must be confined to the two touch-
spots to be examined, a sufficient pressure must be used, as nearly
equal in the two cases as possible, and a certain interval must be
allowed to elapse between the two stimulations. If two points are
stimulated in this way, we have the impression that the stimulus has
moved on the skin (10, pp. 721 £). Motion is thus found in its simplest
and clearest form in passive cutaneous touch. As a secondary modifi-
cation it rests in this case solely upon the difference in order of the
sensations from two neighbouring pressure-points.

Arfieular. Motion iz developed upon the sensations of position
of the limbs and appears, as such, in the form of what is known as
sensations of the movement of the limbs. These two groups of experi-
ences are usually carefully separated from one another, as if there were
even a qualitative difference between them. For this reason they are
both known as kinds of sensation, whose differences presuppose the exist-
ence of different kinds of sense-organs. In favour of their separation,
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it 15 argued that sensitivity to movement varies from part to part of
the body, but does not run parallel to the sensitivity of these parts to
their position. Thus the movements of fingers and toes seem to be
felt equally well, although we are hardly conscious of the position of the
latter (10, p. 751). In favour of their identification through the medium
of the modification of motion, the following considerations have to be
urged. (1) It is a familiar fact that in the sense of vision and more
especially in that of touch, the diserimination of simultaneous points is
very much less acute than is the sensitivity to a moving stimulus. The
sense of position, in touch and in vision, or the sensitivity to the mere
presence of a sensation may also be said to be much blunter than the
sensitivity to movement, especially if the stimulus whose position has to
be observed has been acting steadily for some time and is accompanied
by others. Let it move even very slightly and it will be noticed at
once. (2) Both the sensifivity to position and the sensitivity to move-
ment vary in different parts, but not concomitantly'. It is evident,
therefore, that the objective disparity between sensations of movement
and those of position 1s not greater than that between a moving touch?
or sight and a simple sensation of these kinds. (3) From the sub-
jective side, it may also be said that there is quite as great a difference
between a steady visual sensation and a moving one as there is between
sensations of position and sensations of movement. It is clearly an easy
matter to show that both visual sensations and visual motion are
dependent upon the same sense-organ, but there are obvious difficulties
in the way of the accurate physiological identification of articular sensa-
tions of position and movement. We are therefore thrown back upon
peychological comparison and analysis and there can,surely, be no doubt
that in the light of the considerations just put forward the physiological

1 Op. 10, p. 388, ** Die Wahrnehmung von Bewegungen an der Netzhautperipherie iat
nach Exner und Aubert viel feiner als das Distinktionsvermdgen daselbst, und Exner
schreibt den peripheren Netzhautpartien pgeradezu die Rolle zn, Wahmehmungen von
Bewegungen zu vermitteln.” It is therefore evident that any difference of effect produced
by faradisation of a joint upon the thresholds for articular position and for movement
cannot be brooght forwnrd as an argument in favonr of the qualitative distinetion of
articular position and movement. In faet, the greater blunting to position is quite
natural.

2 8uch expressions are uzed deliberately. Seen from the level of perceptual integra-
tion, they are of eourse insufficient. They would then become “ a moving tactnal stimu-
lug,” ete. From the sensational level, with which we are here concerned, *‘a moving
touch™ is correct and unambiguous. In sirict psychological sense, there never can be
any confusion of stimulus with sensation or the like, but only of one level of integration

with another.
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and psychological independence of these two classes of sensation would
constitute a gross extravagance of sensory mechanism’,

We are therefore confirmed in our previous opinion (p. 140) that the
sensations of position from one joint, or from various joints for that
matter, are to be considered as differing in order. The derivative
nature of the sensation of position is sometimes supported by reference
to the fact that we gradually lose a clear sense of the position of the
arm if the attention is distracted and every movement and contact of
the arm with other parts of the body is prevented (cp. 30, p. 155); the
sensation of position, it.1s held, 1s only an after-effect of that of move-
ment. But such an argument is worthless. The facts can be explained
by a theory of adaptation similar to that commonly accepted for touch,
that pressure is only felt where there is a quick change of pressure over
a given area (8). The facts, therefore, support the primacy of the
articular movement as little as that of tactual movement, as against the
simple sensation from the “spot.” Psychologically the facts may indi-
cate the presence of the aspect of intensity in articular sensation.
A semblance of extensity seems to be given in the different voluminosity
of the sensation of movement from the thigh compared with that from
the little finger. We should then have the full complement of attri-
butes in this sensation, all of whieh, however, owing to the peculiar
physiological couditions of the case, are much clearer and more easily
observed in the complex of movement than in the single elementary
sensation of position.

Labyrinthine. Our awareness of the motion of the body as a whole
may also legitimately be conceived as a form of motion and as based
upon sensations of position of the body as a whole, This view is also
opposed to current theory, which treats the two kinds of experiences as
different kinds of sensation. Physiological investigation supports the
latter in so far as two separate sets of sense-organs are found, one for
each group of sensations. But this is only apparently a difficulty. For
it is well known that the various parts of the skin and of the retina,
which contain very frequent repetition of the same sense-organ, are not

1 The physiologieal problem of the sensory mechanism, of which at the present time
we know next to nothing [ep. 30, p. 25], is in this case, as in all others, quite irrelevant,
for it is quite possible that it consists of a very complicated form of physiological integra-
tion, This is unimportant to psyehology, so long as the sensation evoked possesses the
full number of attributes, including order. It would, on the other hand, be a highly
important fact for psychology, if it suggested to us the lines of psychologieal integration,
We find a physiological integration, for example, in the labyrinthine organs of position
and movement.

J. of Paych, 1v 11



160 The Elements of Fxperience

equally sensitive. Again, we find different systems of sense-organs in
the skin, which provide us with very similar kinds of sensation whose
peculiarities show variation; the sense of temperature, for example, is
based on a protopathic and an epicritic system, of which only the latter
shows the process of adaptation. So too in vision do we find different
kinds of sense-organs procuring very similar sensations, which differ,
however, again in regard to the process of adaptation or special sensi-
tivity to certain degrees of light. It may be agreed, then, that a re-
duplication of sense-organs giving the same primary experience, whose
actually realised complications vary somewhat in character, is quite a
usual oeccurrence.

It may be taken for granted that the sense-organ connected with
motion of the body as a whole is a special device for obtaining sensi-
tivity to all acceleration of movement, so that the organism may adjust
itself to the change. This sensitivity to acceleration of motion can
only be obtained if the change brought about by any acceleration is
removed as quickly as possible, so that the organ may be highly
receptive to any new acceleration. The organ of position, on the other
hand, must be specially sensitive to position as against movement. An
organ which has to be stimulated continuously by the fact of its having
taken up a certain position could hardly at the same time be one which
responds delicately to even an incipient change of speed of motion. For
the readjustment of the organ to motion might very well be taken for
a readjustment to position and wice versa. Their separation, therefore,
becomes a matter of necessity. The provision of a large sensitive area,
such as the skin, in part of which a motion-complex could be produced
and set in order-relations to sensations from other parts, would not
obviate the necessity for separation. For the stimulus to sensations of
position and movement of the body as a whole must surely affect the
whole body and, therefore, the whole specially sensitive area at once.
If the whole skin at once were always affected either by constant or by
moving pressures, our tactual wounld closely resemble our present articular
sensitivity. For we should then be keenly sensitive to waves of motion
passing over the skin, but we shounld quickly lose our sense for them,
when they came to rest and acted continuously on the same elements
of the sensitive area. Creatures endowed with our sense of touch, who
lived in a fluid medium which never moved over them except in con-
tinuous waves passing from head to tail and which never exerted steady
punctate pressure stimulation upon them, would never experience any-
thing but touch-motion. There must, therefore, he specialisation as
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well as separation of sense-organs for position and movement of the
body as a whole.

What, then, are the attributes of these sensations? Sensations of
position™do not seem to be capable of variation in intensity or extensity,
We can therefore have only the vaguest, if any, introspective apprecia-
tion of the actual degree in which these aspects are given, and we can
make no use of them in experience, if they do not vary. For integra-
tion with an unvarying element could not render an ambiguous
complex of sensory data unambiguous. But of variations of position
we are definitely, although not often in isolation, aware. The question
therefore arises whether these variations are variations of quality or of

" order. For several reasons it would be more acceptable to ecall them
variations of order. For our sensations of position do not seem to differ
in quality. How should we be able to treat them all as sensations of
position, if they differed in quality ? Or how should we come to arrange
them for our use into a system of interrelated positions ?  If they differ
in order, however, the basis of their arrangement and of their use is at
once given. Mere introspection can hardly lead us further than this.

When introspection fails, we must have recourse to a comparative
study of the forms of integration in which labyrinthire experience
occurs. An examination of these must show us how it enters into
combination with other sensory experiences and what new feature or
modification of experience results therefrom. If even then we are not
quite clear of our difficulties, we must resort to general principles of
integration, derived from an examination of the manner of integration
of sensations whose elementary characteristics are familiar to us, Now
we do find cases of the integration of the order-aspects of sensations,
whether these be gqualitatively the same or different, while we have no
good example for the occurrence of an integration of the order-aspect of
one sensation with the quality of another of the same or of a different
kind. We shall, therefore, assume, for the present, that labyrinthine
sensations vary in order.

It must, however, be noticed at this point that the psycho-physiology
of the labyrinth is entering upon a eritical stage of its existence. It 1s
on the one hand, a matter of doubt whether the vestibular nerve has
any direct connexion with the cortex (2, pp. 78, 91), and it is asserted
that the existence of vestibular sensations proper is not proved (ibid.
p- 91); on the other hand, there is evidence that voluntary inhibition
of nystagmus does away with the sense of bodily rotation, not merely
after the rotation has stopped, but also during the actual rotation

11—-2
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(5, 13). It may be shown in time that our labyrinthine motion is
a modification, resulting from a more or less complex process of integra-
tion of visnal or, in the broadest sense, pressure-sensations or both. It
must, however, in any case remain the modification of motion 1% is and
be amenable to the line of treatment here advocated. Its difficulties
and problems offer no particular obstruction to our theory, which will,
on any showing, probably be right in the main principle.

Olfactory. We can point to nothing resembling motion in the sense
of smell. The attribute of order is not patent in olfactory sensation.
Presumably there are in this sense no neighbouring sense-orzans of the
same kind. If there are, the attribute of order has been so integrated
with others that it 18 at present unrecognisable. Probably the very slow
rate of change possible with olfactory stimulations precludes the realisa-
tion of the integration of these hidden differences of order into a
motion-like modification, which would, as such, be readily noticeable.
For in all other senses the rate of change of order which constitutes
motion must not fall below a certain minimum. We are here fuced
with problems, not with radical exceptions or difficulties.

Visual. Motion is visual, par excellence. If the primary visual
sensations are well marked and in sharp contrast with one another, as
are eg. those from a broad black strip upon a white ground, motion of
the black strip can be detected at some 50—60 sec. of arc per sec. of
time displacement. The limit of distinction of visnal points from one
another is found when these subtend an angle of about one minute.
On the retina this angle would allow one unstimulated visual element
to Intervene between the two excited by the points seen. Higher
visual acuity than this is rather exceptional and is very difficult to
explain visually without the help of eye-movements, whereby the
increase of sensitivity may possibly be obtained by a movement of the
eye allowing one and the same visual element to be stimulated by the
two points suceessively or, less probably, by the kinaesthetic sensations
afforded by the eye-movements as such (10, pp. 346 £). As the minimum
angle for the detection of motion is smaller than that for the detection
of distance, where only one intervening point is presupposed, we may at
least assume that visual motion supervenes upon the successive stimula-
tion of two sensitive elements of neighbouring order.

Time-lumits of motion. Change of order must take place at a certain
minimum rate, if motion is to appear. This is most familiar in vision,
for which the limiting value has just been given. With slower speeds
the motion only appears after some seconds or not at all. In this
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respect motion behaves quite like the attributes, eg. intensity. In the
simplest form of pressure-motion, when the stimulated surface is quite
at rest, there is also a minimal rate of displacement, which has not yet
been determined exactly (10, p. 722). For articular sensation the mini-
mum rate of displacement varies from 0-25° in the hip-joint or 0-3° in
the shoulder-joint to 1-4° in the ankle-joint per second (10, p. 733).
The range of speed of displacement throughout which motion is
appreciated is very great; in vision the highest limit is some 24,000
times the lowest limit (10, p. 368). The threshold for the perception of
motion is the higher, the farther towards the periphery of the field of
vision the stimulation takes place.

Speed. The rate of change of order appears in motion in the form
of speed. Speed is measured by reference to the distance traversed by
the moving body in the unit of time. In experience, however, we notice
differences of speed without any conscious reference to distance or time
and withont any medium of comparison. Motion as a modification is
not more truly motion with a fast speed than with a slow one. It is
always just motion. Its form of variation is speed, which, however, we
can measure only in the way we can measure other variable modifica-
tions of experience, by relating stimuli to just perceptible differences.
Judgments of speed are, therefore, based upon a direct criterion,
present in experience (17, p. 374).

Order-difference limits of motion. No real motion of an object is
necessarily presupposed by a moving sensation. Change of order, as
defined, is alone requisite. But this change need not progress strictly
from one order to the next neighbouring. A considerable change of
order is compatible with the effect of motion. Certain stages of the
motion may be omitted without spoiling the effect. Upon this fact the
familiar apparatus of the wheel of life or the stroboscope and of the
cinematograph is based. A succession of pictures of an event, each of
which, of course, is entirely devoid of any movement or displacement, is
projected upon the eye and is seen as a perfect representation of con-
tinuous motion. A series of small electric lamps set at a certain
distance from one another, which can be lit and extinguished succes-
sively, serves to demonstrate this fact in its simplest form (19, pp. 60 ff.).
The continuity of the motion iz broken if the time or space intervals
between the lights exceed certain amounts, which are to some extent
interdependent ; but the effect of motion is not suppressed unless these
intervals are much larger. If the time-interval between the lights 1s
decreased beyond the value for continuity, several of the lights become
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visible at once, each one being in apparent motion. A full psycho-
logical definition of motion states, therefore, that motion is the unifica-
tion of successive differences in order of sensations which follow one
another within a certain range of time-intervals. This range is deter-
mined by the degree of the difference of order of the sensations, which
may not exceed a certain amount. The introduction of intervals with-
out the omission of phases means a slowing of the motion which results;
the omission of phases is followed by no marked effects, until the interval
reaches a certain amount, when the motion becomes jerky and inter-
rupted. Although the effect of motion is still distinctly present, the
single sensation or picture can be distinguished more and more as the
time-interval increases. The modification of experience which results
from this integration of order-differences may be described as unitary
and progressive change of order.

How do the primary sensations integrate to form the modification
There seems to be no valid reason why we should not say that, when
two or more sensations of position of neighbouring order are evoked
successively at a certain interval, they unite to form the experience
of motion. Conversely, we may assert without fear of serious oppo-
sition that two or more sensations of position are given psychically,
when a corresponding experience of motion is evoked by the successive
stimulation of two neighbouring sensitive elements, We cannot object
that no sensations are distinguishable in the integrated states. For
we could not expect these sensations to be distinguishable, so that we
might discriminate them one from another. It is just beeause they
integrate to form a unity, that we have any such state as motion at all.
To prove a fusion of particulars to unity we do not need to show a
temporal process whereby discrete particulars have come together
into unity. And we do have a multiplicity of sensations in this im-
mediate unity, in so far as we realise it in its own inherent character—
change of order.

It is important to mention a number of ways of stating or explain-
ing the connexion between the integrating sensations and the resulting
maodification, which have been put forward for one or the other modifi-
cation of experience. The consideration of these statements may seem
very pedantic and forced in relation to motion. But it is just because of
this that we would repeat them here; for if they are inapplicable in the
case of motion, we shall learn to dismiss them here and shall understand
their invalidity in cases parallel to motion, where they have seemed to
be of genuine worth.
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Our past experience is often considered to have an important
influence. It might be said that, having often experienced two
tactual or visual experiences successively in a complex of circumstances
which otherwise led us to know that a stimulating object was moving
over against us, we have come to know that these successive sensations
mean motion; so that, when they afterwards occur without the complex
interpretative circumstances, we yet know from past experience that
they mean motion. Or it may be maintained that some inner power
of thought operates upon the data of sense and extracts from them
certain meanings, previously implicit in them, or unites with them to
form a state of meaningful perception. Or it may be claimed simply
that our experience grows from within and blossoms out into these
modifications. It may even be said in abandonment of all problems
that the mere juxtaposition of the data of sense is all that we ever
seem to experience or do experience; there is no new, nameable modifi-
cation of sensory experience at all ; from beginning to end we have only
sensations in juxtaposition.

Most of these “explanations” are empty, because they do not
state how the result actually obtained is brought about by the means
alleged. The mechanism of the operation is left in entive obscurity.
How, for example, should past experience be capable of all it is sup-
" posed to do? If we only mean to state the fact that our present
experience 1s dependent upon experiences we have had, we must be at
pains to state that we do not know the mechanism of this dependence.
We must also attempt to discover its specific nature’. Not only motion,
but all secondary sensory modifications—melody, distance, interval,
depth, apparent size, position, distance and depth, tonality, and all
the nuances of perception—present the same problem: by what means
does it come about that the presented appearance of sensory data
changes with circumstances? These many and various changes can-
not be adequately explained by a reference to the knowledge we have
gained of the approximate real nature of the objects which evoke them,
or the like. For it does not appear how the significance of any know-
ledge we may have gained should actually change the appearance of
our sensory experiences as they present themselves to us. It can be

! As Stumpf says (25, Vol. 11. p. 195) : * Wenn die Eraft, welche allein Verschmelzung
bewirkt, wegfillt, wird der Effect ebensowenig eintreten, als die Locomotive aus Gewohn-
heit lauft, wenn sie einmal nieht geheizt ist oder.. .dem Kuorzsichtigen, der sich eine Brille
anschaflt, nun etwn gewohnheitsmiissiy immer noch alle Umrisse ineinanderlanfen.” So
too, of course, for any secondary modification of expericnece and any extra-mental infuenes,
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easily recognised that knowledge has not this penetrating influence in
every case. If it is shown for any case that cognitive states are the
effective influence, we must also be able to show how they produce the
change in question. If we ean show that the sensory data themselves
suffice as an explanation, then we can dispense with remoter influences,
whether these accompany any changes regularly or not. For it is not
at all unlikely that knowledge in many cases is dependent upon sensory
changes and not wice versa. In any ease, it is impossible to work with
the conception of transcendence, whereby a complex state of mind
derives its appearance in part from influences which are not given
psychically at the moment. We have already noticed that we cannot
carry our demand for a causal explanation further back than the
elementary data of experience; but we must be able to reduce our
whole experience to these and to explain it fully without appeal to any
other data. For, as it is clear that all our knowledge has been gained
from our experience, it is not intelligible how our experience should
reveal what it 1s not yet affected by. For experience can only reveal
that which modifies it. If experience shows any change, there must
be some new datum present responsible for it. We cannot expeet to
explain the simpler in terms of the more complex, but the contrary.
We must therefore find all the elements of experience and attempt at
least to explain all experience in terms of these.

Our only possible conclusion, therefore, is that a moving sensation
consists of at least two primary sensations as such and In so far as
they are not the same in respect of order; so that the two together
present a change of order, that is motion. The further difference
of inerensed extensity which they also present, we are not at present
eoncerned with. It might, however, be urged that there is no apparent
way in which two pressure-senzations could come into such close union
that their differences of order might form a new unitary modification
of sensation-complex whose elements do not seem to be individually
segregated, Bot our definition of sensation sets no limits to the
boundaries or affinities of sensations to one another. The presence of
extension as an attribute may logically, but does not psychologically,
presuppose the existence of limits to that extension, which, as we see
in vision, are only got by virtue of a quick change in quality, v.e. by
contrast. In touch a boundary 1s given by a special emphasis on
quality, where the change in pressure is rapid ; no sharp limit is given
thereby, but only a certain amount of extension (22). We may
therefore confine ourselves to saying upon what occasions sensations
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do actually fuse their differences in respect of any one attribute
into some new unitary modification.

Motion is not based upon any conscious comparison of the order-
aspects of the first and last or of these and the intervening sensations,
Nor is there any unconscious inference from these. It is simply the
integration of the differences in respect of order of the given sensations.
Nor can we analyse the experience of molion into a series of sensations
of position. We know the positions a flying arrow has occupied, but
we cannot separate out in sensory experience the unit-sensation of
any one position. For where motion is in experience, there never is
merely a number of different positions, but a series of positions which
unify to form progressive change of position, Motion is not merely a
way of speaking of or a name for a number of positions. It is a new
modification, which though based on sensations of different order,
is more than these, because it is a unity of them. It is a difference of
position®, based on given orders and integrated from them immediately
in the way characteristic of experience. Our point of view, therefore,
cannot be called sensationalism. Nor is it that view which looks upon
every new unity of experience as a unique, irreducible element. It con-
tains both of these positions in itself and finds a partial truth in each.

The sensations upon which motion in any particular case is based
are not lost in the resulting experience of motion. We do not pro-
pound a kind of mental chemistry, as that was understood by early
British psychologists. For the experience of motion, thongh new and
unique, supervenes upon the quality of the sensations given as an integra-
tion of their order without thereby changing their quality so as to make
them in any way unrecognisable. Nor are the extensity and intensity of
the integrating sensations necessarily changed in the least, although they
may be so slightly according to eireumstances, when these operate upon
them. This is a point of view which must be maintained throughout
the whole treatment of mental modifications,

Motion and the Attention. Motion is said to cxert a strong attrac-
tive power over the attention. But we need not yet appeal to remoter
powers such as that of the attention. In an otherwise resting field
of cutaneous, visnal or auditory sensations, a moving sensation is not
merely one among others. It is one like the others, of course, but it

1 Here is the inset for one of the central problems of philosophy, how the mind knows
differences together, This is first of all a preblem for deseriptive psychology. It must
not, however, be confused with our issue, which is concerned with what results when
differences are given together. The problem of knowledge is gquite another.
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15 characterised by a peculiar modification which the others lack, and
having this feature of motion it behaves in our mind as would the
sight of a single red rose in a bunch of white ones, a single light in the
darkness or a single sound in the silence. That our attention is drawn
to each of these things, means simply that ouly one of a peculiar class
of experiences is presented in each case. The separation for the atten-
tion is given without the help of the attention at all. To this peeuliar
isolation, which the presence of a mental modification may give to a
sensation, we have, of course, to add the peculiar sensitivity which
is rvepresented by the much lower threshold for successive than for
simultaneous discrimination.

The attention may be directed upon any of the phases of a motion
generally.  But in particular instances, it is very much easier to isolate
certain phases than others. This fact accounts for the conventional
representations of men and animals in motion and especially in rapid
motion, The most prominent phases are, of course, thuse at the begin-
ning and end of any motion or at a change of motion, where vision
obtains the advantage of the slightly longer duration of these phases.
These positions, once made familiar in art and illustration, help to fix
the attention of those who study them, so that they are seen regularly
and are used to suggest or symbolise motion. The strange positions
which men and animals occupy when in motion, as revealed by modern
photography, are observed for the first time by everyone with great
surprise. Naturally they seem very ludicrous, because we never do see
animals or men in these positions unless they are in motion. To see
them in these positions at rest has the same queer effect as the sight
of a person suspended in mid-air, as if comfortably at rest upon a couch,
would have. We see them without that conscious meodification which
alone supplies the key to their interpretation. The difficulty we
experience in isolating these phases of motion in the attention really
shows us the attitude of attention towards motion. When many
motions are given together, the attention behaves in the same way as
when many sensations of any kind are given together. No one would
suggest that when many motions are given, the attention to them
all is raised consistently to a higher level, Attention to motion, there-
fore, is rapid when only one motion or unitary complex of motions is
given. Then the attention behaves as it does to any peculiar and
unique object. When there are many motions, the attention acts
towards them as towards any group of similar experiences, sights,
sounds or thoughts. It even finds it particularly hard and embarrassing
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to follow one among many motions, until it is trained to it, and it will
overlook one movement of importance among many others of a similar
kind as readily as it will overlook one of many motionless objects.

In attending to motion, the attention must in the first place be
directed towards the moving sensations. We may express this better in
accordance with actual speech by saying that we attend more to the
things that move than to their actual motion and that we cannot
abstract their motion from them entirely, so as to separate the one
from the other. For the present, however, we must attempt as far
as possible to avoid the phraseology of knowledge, for such modifi-
cations as motion do undoubtedly occur before there i1s any clear
evidence of the occurrence of knowledge. The matter may, perhaps,
be best stated by saying that the modification of motion cannot be
separated from the basis of sensation upon which it rests. No motion,
we may assert, ever occurs without the simultaneous occurrence of
primary sensations. The connexion between these two things is, how-
ever, psychically much more obvious than this. Motion is psychically
always attached to primary sensations, This fact it is which has led,
as we may now say, to the hypostatisation of a class of sensations of
movement of the limbs. Obvious though it be, it is important to
emphasise here, that a modification such as motion cannot be ex-
perienced alone or attended to alone in separation from its basis in
primary sensations, Apart from such separation, it may be attended
to for any length of time allowed by the continuous operation of the
sensory stimuli to the primary sensations which carry it. For, as has
already been indicated, these sensations, and with them motion, are
adequately conditioned by the stimulatory complex and the ensuing
integration, apart from all higher processes of integration which may be
implied by attention. No modification of experience can be separated
or detached from its integrative basis, so that the observation of the
former is dependent upon the continuance of the latter. If the inte-
grative basis of a modification is itself dependent upon the attention,
the resulting modification will of course be destroyed if the attention
is directed upon it.

Melody. Melody is based upon tone-sensations which differ pro-
gressively or within certain rather indefinite limits in order or pitch?.

! There is, in sound, another form of motion that stands for change in the place of
origin of the sound-stimulus. But that is obviously a derivative of the localisation of
sound, which again is dependent upon intensive differences. The nearest relative of

visual motion iz, therefore, melody. The spatinl motion of sound resembles the integration
discussed in the text in many ways, but it cannot be dealt with here.
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There can be no doubt whatsoever about the introspective similarity
of the two modifications; which seem different only because one is
change of localisation and the other change of piteh. Pitch moves
in a melody. A succession of tones of different pitch which does not
move is no melody and can be realised only under certain cirenmstances
of time- and pitch-interval. A melody is not merely change of bright-
ness, nor is it merely meaning or emotionality, although it may also be
these at any time. It is essentially a unity and progression of pitch.
All the psychological characteristics of motion may be transferred
to melody., The minimal order-difference which will constitute melody,
as all the physiological theories of hearing suppose, is the passage
of a stimulation from one sensitive element of the ear to the next
neighbouring. As in vision, so here also change of order must take
place within certain rate-limits, if melody is to be appreciated. An
upper limit of melody, as of motion, is only given by the possibilities of
the physiological process of damping of the resonators of the ear, or
of the equilibrium of forces at the sensitive element. Melody therefore
also varies in a characteristic way by its speed, or by the interval
which it compasses in a given time, although this is very much affected
by the simultaneous change of voluminosity, which adds to the quick-
ness of change a certain difference of brightness and lightness or
sombreness and weight, or, it may be, also an emotional sense of gloom
or gaiety. Melody, like motion again, is restrained within certain limits
of successive order or pitch-differences. The continuity of melodie
progress is not markedly affected by the introduction of a pitch-interval
between two immediately successive tones, as in legafo-playing on an
instrament with fixed tones. With certain rates of succession of tones
it seems to be perfectly continuous in its progression’. With slower
rates it seems to rest at each tone for an instant and then to spring
to the next following, while with higher rates we hear several tones
together. Beyond a certain, not very definitely fixed, interval our

! Certain pathological eonditions may very mueh inerease the maximum piteh-interval
that may separate suceessive tones, which, played at a certain rate of snccession, seem to
form a perfectly conlinuous progression of piteh. In the case described by Grant Allen (3)
this interval even in the middle octaves was s great as a third. These llit.ch and time
intervals and the whole introspective problem of melody have not been investigated
experimentally, as far as I am aware. The statementz of the text are based omnly upon
general observation, but ave easily verified, It is significant that Stumpf (Vel. . p. 185),
against the view of Grant Allen, who compares this increase of the eritical pitch-interval
v properly ™ to loss of quality in vision (i.e. colour-blindness), finds in the facta a greater
resemblance to pathological cessation of function of parts of the field of vision, i.e.
disappearance of certain * orders,”

S e
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sense of melody is not aroused. This limit we reach approximately
with the octave. Nor is melody affected by the introduction of a time-
interval between the successive tones, as in staccato playing, provided
that it is not too large. Here again the limits have not been precisely
ascertained.

It is therefore evident that, on the whole, the musician’s use of the
words motion, line, curve, wave and the like in relation to melody is,
from a psychological point of view, perfectly justified. Obviously it is
no mere analogy with vision or with the arts of vision which prompts
the use of these terms, but rather introspective familiarity with the
motion-like nature of melody, its smooth continuity or jerky abrupt-
ness and its evenness or variation of speed. In this connexion, the
usnal means adopted to inerease the motion-like progression in melody
are interesting. The player often dwells very slightly on one or more
tones to the disadvantage of a few following, which have then to be
got into a slightly less time, so that in them the speed and therefore
the continuity of progression is increased. In exaggerated form this
18 the familiar tempo rubafo. A proper grading of intensity will also
often accentuate motion. The composer has the obvious means of
multiplying the number of intervals of a unit-size passed in the bar,
which heightens speed, the introduction of continuous or chromatic
passages, which inereases the smoothness and continuity of motion or
line, legato indication, and in legalo passages the variation of the
number of tones passed in each beat, which, by varying the motion,
makes it more prominent.

Melody also offers itself with the same ease and difficulty to the
attention, as does motion. If pitches can be distinguished at all,
it is impossible to overlook a melody upon a background of econsonance
which does not physically overwhelm it. It is difficult to follow one
melody amongst several, unless the tones are marked out by some
constant feature, e.g. highest pitch of tones sounded simultaneously,
a certain timbre, as when melody is played on one instrument amongst
others, a certain intensity or the like, as when several voices are played
on one instrument at once. It needs practice to follow several melodies
together. An isolated part of a melody is as bizarre and meaningless
as is part of a motion, If anything, it is the beginning of each which
is most typical and representative for imagination and recall.

Melody is inseparable from tones, to which it is always attached.
It cannot be recalled apart from them and is therefore ever experienced
anew. Properly speaking, we should say that a series of sensations is
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revived which integrate to melody. Of course the melody may be the
real object or aim of recall, but nevertheless the integrating tones are
the mechanism of this recall. If we make the continuance of the
integrating tones dependent upon the attention, it is impossible to
attend to a melody without destroying it. If melodies are not sepa-
rately reproducible, neither do they leave an image behind, nor can
they associate with one another or with images. Melodies have no
intensity, voluminosity or localisation, apart from the tones upon which
they are based. The variation of their constituent tones in volumi-
nosity gives them, as already noticed, a varying character of brightness,
besides that of “speed” native to them. Their other qualities come
from other forms of integration.

It is often said that melody presupposes one or other thing, such as
rhythm, consonance, interval or tonality. But after our consideration
of motion as a modification, we may conclude that melody presupposes
nothing not included in its definition. It is possible without tonality
or consonance, as in the birds. Its intervals may be most indefinitely
fixed, as in the first cooing of a child. It may or may not always be
psychically concomitant with rhythm; it is at least in no way dependent
upon it.

§7. IL Distance.

The next modification of experience in order of simplicity and the
nearest allied to motion is distance. When a motion of some extent
occurs, we do not recall at the end of it where its beginning was and infer
the amount of its course therefrom; we have rather a direct experience
of the amount of the distance. This direct experience, like motion, is
independent of any conscious comparison of the order-aspects of the first
and last or of the intervening sensations. The experience of distance
is not composed of sensations of position; nor is it the imagination
of the extended pressure of an object stimulating the extensity inter-
vening between the two points touched (v. 29). It 1s based on the
differences of order of certain sensations of the same qualitative class.
Nor is there any conscious or unconscious inference from the two end-
positions. As we have already urged for motion, so we would argue
for distance, that the difference in order of two or more sensations
of the same quality constitutes a distance. No one assumes the
existence of a class of sensations of distance. Distance is generally
recognised as a perceptual result, but such a classification clearly raises
it much too far above its real sensational basis.
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Distance must be carefully distinguished from motion. An approach
to progressive difference of order is essential to motion. Beyond certain
limits of difference the motion tends to disappear. Distance is not
confined by these limits, so long as the two or more constitutive
sensations are not restrained by one or other circumstance from free
integration. Even two points at the limit of order-differences may
constitute a distance. Successive oceurrence of sensations is presup-
posed by motion, but not by distance, which is only restrained by too
great a time-interval between them. Though the limits of this interval
have not been fixed, it is clear from experiments already done that the
time-limit for distance is much greater than for motion. Motion is
within its limits the integration of successive and progressively con-
tinuous order-differences. Distance is within its limits the integration
of any simultaneous order-differences. The limits of motion are set by
degree of order-difference and by time-interval. The limits of distance
are set only by time-interval. Distance may therefore occur apart from
motion when the integrating sensations are given simultaneously. It
18 naturally more distinet in this form, since observation may be
directed upon it as long as it continues or for any length of time.
It is, on the other hand, often more nrgent and clearer when it
accompanies motion, for being clearly delimited by the progression of
motion, its objective basis is thereby already unified and therefore always
unifies to distance as well. Besides, two modifications are more effective
than one. If there is any rivalry of distances, that characterised by
motion will be more effective.

We find distance in all those senses which show order and are capable
of the modification of motion. In the sense of pressure it has been
treated experimentally in an exhaustive manner in the discrimination
of points touched on the skin. This is the very familiar aesthesio-
metrical work. In vision extensive research has also been carried out
involving the comparison of lengths of lines or of distances between
points. Distances traversed by moving limbs have also been carefully
studied. Only in hearing is the modification of distance less familiar
under this name. There it forms the familiar phenomenon of interval,
It can hardly be disputed that as a matter of fact we are in some way
aware of the extent of movement or of translation of the body on the
basis of labyrinthine sensation. We cannot expect to have a fine
sense of distance in this particular quality of sensation, for, as we have
seen, positions are here not given in isolation. It is therefore as
impossible to separate single positions from the continuous motion
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here, as it is in continuous visnal motion. Labyrinthine distances are
thus appreciable and comparable, but they cannot be accurately fixed
or subjected to conceptual treatment.

That distance, like motion, is constituted not by orders or by
sensations of position, but by difference of order, is borne out by many
facts. The chief of these is the ease and aceuracy with which extents
of movement and distances can be noted and compared, even when the
end-positions of the distances compared are different. We may easily
remember a distance or motion without remembering the position of
its limits®.  All the facts concerning the variation of apparent distance
under certain circumstances also bear this out. “When a movement is
freer and easier than an other, and so produces a less sensation, it is
underestimated with regard to this other and tends to be prolonged”
(30, p. 109). The apparent distance of a movement is also affected by
fatigue, slowness of motion and attention, which make a movement
appear longer than it otherwise would appear to be (30, p. 109). Each
of these influences has the effect of making differences of order seem
greater than they really are, because the difference of orders of the
end-positions is distorted and not these orders themselves, as they are
psychically given. This distortion of differences is doubtless great
where distances are given by means of motion, for then the temporal
lapse of the first sensations leaves nothing to guide the judgment
except the modification of distance; but the same kind of distortion
is possible in distances given in simultaneous stimulation, especially
when distances proper and not end-positions are compared, as in the
comparison of short lines as such. Distances seem greater at one time
than another, merely because a variable modification of experience like
distance is a direct psychical datum which arises under the same
eonditions as eg. intensity. The distortions of all modifications of
experience by various influences seem to have a common nature.
They would have to be considered systematically in connexion with
the illusions.

Threshold of distance. For the diserimination of successive stimu-
lations this is nearly always somewhat, and sometimes very much,
lower than for simultaneous stimulations, Two touch-spots stimulated

1 Cp. 30, p. 155. The systematisation of the facts suggested by Woodworth makes the
path of research seem infinitely long and completely exeludes any gleam of daylight from
it. On the other hand, the one here proposed has all the merits of a system. The facts
arrange themselves in it willingly and form profitable knowledge. The whither and where
of surrounding facts also become clear and violence is done to none.

1= i .
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successively are distinguishable from one another when they constitute
neighbouring sense-organs, while simultaneous stimulations need to
be many times as far apart from one another to be distingunished
as two. The origin of this peculiar fact is to be found rather
in physiological than in psychological conditions. It is usually
explained by supposing that the stimulation for each sensitive point
radiates over a certain area round its most intense effect upon the
cortex, so that the edges of two areas excited simultaneously from
two neighbouring points often overlap and produce either one
maximum or a level, until they are so far away that the sum of the
edges where they overlap is not equal to the maximal part of either
area, and these therefore form two points of maximal exeitation. This
explanation is supported by introspection, which shows that when the
distance between the two points is increased, the stimulation is felt
first as one point, then as an increasing oval or small line and then as
two separate points. The distance in the oval or between the two
points increases rather markedly as soon as the points stimulated begin
to be differentiated as two or as an oval. It is therefore evident that if
we are to attribute any systematie psychological importance to the fact
of thresholds and their variations, we must, in the case of touch at
least, hold rather to that of sucecessive than to that of simultaneous
stimulation.

The facts are much the same for vision ; one unstimulated sensory
element must hie between two that are stimulated, if these are to be
distingnished. Otherwise the two points are felt as a short line or oval.,
With the help of snceessive stimulation or eye-movements, the threshold
for the psychical realization of order-differences and therefore of motion
and distance may be reduced to the lowest possible limit, to that of
neighbouring sensitive elements. So in articular sensation, we are able
to distinguish short movements, before we are able to diseriminate from
one another the two end-positions occupied by the limbs. We may
therefore maintain generally that the modification of distance is present
as soon as a difference in the order-aspects of two successive sensations
is given ab the proper interval of time., These intervals are not known
to be different from those indieated for motion.

Divection.  Short distances are therefore perceived before the
points bounding them can be distinguished from one another. Only
when the points stimulated are some little distance from one another
can they be distinguished as diserete. The same holds for the appre-
ciation of the direction in which two points lie to one another; for

J. of Paych. v 12
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this involves a quite clear diserimination of the order-values in at
least two points of the line formed by the end-points. Awareness of
direction seems to be an experience which involves higher forms of
integration than motion and distance. Appreciation of distance, on
the other hand, is based on the psychical presence of order-differences
and involves no diserimination of positions, as in cutaneous, visual
and articular sensations. In labyrinthine sensation direction is said
to be distinguishable as soon as motion is felt at all (10, p. 750). We
have already noticed that we have here no means of distinguishing
end-positions. Possibly the peculiar composite nature of the sense-
organ has some determining effect here.

The apparent distance separating two points varies with the thres-
hold for their diserimination ; the higher the threshold, the smaller will
the distance seem. This relation is doubtless based upon the unequal
number of touch-spots at various parts and the consequent unequal
representation of various areas of the skin upon the cortex. There is
no reason to suppose that the physiological separation of two areas of
excitation on the cortex should vary much from part to part.

The variation of distance. A form of this is given in the greater
or less distance that may be integrated from the differences in pzychical
order of the constituent sensations. Judgments of distance, or, as they
are often called, of extent, are therefore, like those of speed, based
upon a direct criterion present in experience. So eg. movements of
the arm may be and will usually be judged as to their extent directly
by mere reference to the modification of distance which ensues, That
this should have been denied in favour of duration as the basis of
judgment’, can only be accounted for by the fact that opinion generally
separates sensations of position and of movement into two different
classes. But if sensations of movement are supposed to be elementary,
it is, to say the least, unusual to suggest that they are primarily quali-
fied by an aspect of extent of this unique kind, so different from the
usual extensity. On the other hand, these sensations can hardly be
supposed to have an aspect of extent, for their supposed derivatives—
sensations of position—do not show much of it. In place of extent,
therefore, duration is the only obvious sort of attribute these sensations
have to show, and even that can hardly be called obtrusive in sensations

1 Cp. 17. *“The comparizon of the length of arm-movements is made through the
comparison of the duration of one or several of the sensations arising from the movements
{preferably the joint-sensations) and of a particular value of the joint-sensation, ealled
here the rate-value.” For experimental data against this view, ep. 12 and 30, chap. 1v.
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of position. Duration and extent may, of course, be distinguished in
sensations of movement after a fashion; where extent is the distance
in our sense and duration the time taken to move the arm through that
distance (21). But if extent can vary, surely order, or perhaps even
quality, should also be variable, which does not seem to be assumed in
this ease. The only convenient and at the same time the obvious way
out of these difficulties is to connect the two groups of sensation as we
have done, and to see that sensations of movement constitute the modi-
fication of motion and distance for sensations of position, which then
have the full complement of attributes necessary for the judgments
based upon them, viz. quality, order, extensity, duration and intensity.
We can then readily allow® that motion, the speed of motion and
distance are all specifically pereeived, while the duration of motion is
as directly given in experience as is any duration. The same is true
of the order of any sensation or of the general character or change of
character of any motion, .e. of the position of a movement.

There is a very great difference between the true comparison of
distances in introspection and the comparison of lengths of line by
laying one alongside the other. In the former we compare with one
another the differences between two pairs of orders; in the latter we
compare single orders with one another and infer from the result the
eomparison of the intervening distances. These two processes are both
possible, because distance, like extent, 1s based upon the order-aspects
of more than one sensation, It is therefore possible to turn both the
primary and resulting secondary modifications into amounts or quantities
by the identification of the orders of the elementary unit-sensations,
Motion can also be treated in this way and 1s actually measured for
physical purposes for the identification of points passed in a unit of
time. But such measurement is not usually possible to the unequipped
eye, except in the case of the modifications based on simultaneous data,
such as distance and extent. It is so easy and advantageous to measure
in this way that we have constantly to be on our guard against it in
experimental work. No one relies solely upon the comparison of
distances as such, where comparison by identification of orders iz at
all possible. If we wish to obtain comparison of distances, we have to
use a method which will prevent the identification of orders. Under
these circumstances we find that results conforming closely to Weber's

! With Woodworth, 30, pp. 150, 169 . 'Woodworth, however, gives no elear indication
of the basis of these different perceptions. With him too we may rmd.il_r allow direct
“indgments™ of the foree used in, and the resistance opposed to, any movement.

12—2
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law are obtained for short lengths of line. The law does not hold,
however, thronghout a large range of distances, because of the ready
applicability of the quantitative, conceptual form of identification. In
the simple form in which distance and extent occur within the data of
any one sense, it cannot be said to vary truly as a modification. True
variation may, however, oceur within narrow limits, or by the integra-
tion of data of heterogeneous senses, e.g. touch and articular sense, to a
large degree.

The attempt has been made to express the results of the measurement
of sensations in Weber's law in terms of sensory distance instead of in
terms of component units of sensation. But the least recognition of the
nature of the modification of distance, as discussed above, shows that
it has nothing to do with the couceptual or numerary order of just
perceptible differences of any kind, even of distance itself. Distance
is not integrated from any other attribute than order (ep. above,
&5, p. 158).

Distance and the attention. We have discussed the relation of the
modification of motion to the attention, and have suggested that the
attention is apparently attracted by motion, becaunse motion in an
otherwise resting field forms a single one of a class of experiences
not represented and therefore seems to attract the attention as does
a single light, a single sound or any other unique experience. Now it
can hardly be said that distance exerts a strong attraction upon the
attention. There is no doubt about its presence in the case of distance
as given by the aesthesiometer, by separate points in an empty visual
field, or as an accompaniment to any motion. In the last case its
presence is as evident as is that of motion. In the first two cases
and more especially when the two points are rather far apart and are
not the only points excited, its presence is not so evident and unmis-
takable. For in this case not merely one, but all our visual experiences
are modified by distance. There is therefore just as much rivalry in
reference to the attention as when any group of similar experiences is
given. So long as our sensory experiences are taken collectively or the
attention is in any way helped to grasp a number of points as a unity,
the integration of distance will be complete and exhaustive. We are
all familiar with the effect of symmetry and balance of distances in this
respect. If very many points are given and if the attention for any
reason is directed closely towards one point, eg. by its motion, there
may be an imperfect psychical realisation of its distance. We very
often notice a tendency to emphasise and heighten the effeet of distance
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by the conversion of a simultaneous distance into a successive one, as
for instance, when we more accurately measure the distance between
two points by looking from the one to the other. In this way
one distance is separated from others by means of motion and
reduced to the form in which sensitivity, at least to the threshold
sensation, is greatest. It need hardly be added that distance is not
realisable apart from its constituent sensations, whether actual or
revived,

Interval. Insound distance appears as interval. The characteristics
of the modification of distance are found in that of interval. Interval
results from the integration of either successive or simultaneous tones,
It is directly experienced and is not the result of judgment or of the
conceptual eomparison of the pitches given, It presupposes no know-
ledge or realisation of the absolute pitch, but only the psychical presence
of tones of different pitch. Appreciation and comparison of interval can
therefore oceur in a perfect form without “absolute ear,” as for example
in the case of Wagner. Interval has no limits in respect of the pitch-
differences of the constituent tones, although its successive form is
limited by time-interval. Melody, as we saw, has both “space” and
time-limits. Interval may oceur without melody, but it is more urgent
and clearer with it than without it. In fact many people can recognise
interval only in its successive form.

The threshold of interval is peculiarly atfected by the physiological
peculiarities of hearing, which give rise to beats and intertones when
tones of neighbouring pitch are given simultaneously, The difference
between simultaneous and successive intervals is therefore marked.
Small successive intervals are not disturbed by physiological excrescences
as are small simultaneous intervals. But for these disturbances we might
expect to find that the threshold for the simultaneous form is higher
than that for the successive form'. For if the physiological theory ot
cortical representation used to explain touch-diserimination be adopted
here, we should have a fusion of excitations corresponding to order-
differences and with it a fusion of differences of voluminosity, which
are much rougher, The result would be a rather more intense tone of
voluminosity equal to that of the greater of the two tones and of slightly

! Cp. the facts detailed by Stampf (25, Vol . p. 397). A tone, under certain cireum-
stances, seems to be slightly lowered in pitch when anether, considerably deeperh is
sounded, and to be raised slightly, when a much higher one is given. This probably has
a physiclogical foundation, as well as the psychological one that is exemplified in some of
the visual illusions.
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indefinite pitch. For all we know, this may be actually realised? in those
cases in which the pitch of the two ears is different. But it cannot
become a prominent peculiarity of the discrimination of tones. As in
other forms, the distinetion of direction in melody and interval has a
higher threshold than has that of motion. Interval shows the same
relation to the attention as does distance, '

The appreciation of interval, as of melody, 1s independent of conson-
ance, tonality and rhythm. It arises, as we must suppose, simultaneously
with melody, and both are there as soon as the constituent differences
of pitch are given. The origins of consonance, tonality and rhythm are
quite separate problems. In talking of interval in the primitive sense,
we cannot mean consonant, dissonant or “ tonal ” intervals, There can
be no doubt that, whatever may be the actual state of human hearing
now, interval is psychically conceivable and possible without any con-
sonance, tonality or rhythm. It seems best to refer consonance to a
physiological basis, whereby, owing to the partial identity of stimulation
of a tone and its octave and the like, a partial fusion similar to that of
simultaneons touches, too near to be distinguished or from neighbouring
sides of two adjacent fingers, takes place. The recurrence and mutunal
compatibility of pitches seems to be quite another phenomenon?, which
is known as tonality. For it a special explanation suitable to its
peculiarities has to be sought.

§ 8. RETROSPECT.

These two, motion and distance, are the only modifications of
sensory experience which result from the integration of the elementary
sensations of one and the same sense. We have selected them for study
in order to show clearly the peculiar modification of experience inherent
in each, its derivation from a common attribute and the similarity of
the phenomena peculiar 1o the same generie modifications, motion and
distance, in the various senses. A number of other peculiarities of these
modifications were mentioned and will be referred to again. For having
thus established the general type of a derived modification, we shall now
use our knowledge to classify certain experiences, hitherto supposed to

1 Even without this, we must allow that the diserimination of simultaneons tones is not
more wonderful than the discrimination of touches on the skin, In fact, our whole
treatment shows that these processes are parallel. The arguments of page 143 are only
epdffial plens. The extensities of sound eannot be supposed to overlap just beeanse they

are neighbouring or because one is greater than another.
* Cp. Stumpf (25, Vol. 1. esp. p. 197).
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be elements or aggregates, as modifications resulting from integrations
as yet undiscovered. We shall thereby justify our starting point and by
it advance to new knowledge,

There are many well-known modifications of sensory experience
besides motion and distance. There is no need to attempt an exhaus-
tive enumeration of them., Some, like the localisation of sounds and
tonality, belong apparently to the products of a single sense. Others
seem to result from the integration of sensations of different senses.
Examples of these are depth and apparent size, the vertical direction
in vision, and many complex forms of apparent motion and distance.
Each of these will call for careful study. But that cannot be attempted
here, for it is the purpose of this paper not to cover the whole field, but
by a study of the simplest cases to draw attention to these new and
highly important problems.

The phenomenological study of these other modifications of sensory
experience presents no new difficulties.  We can readily classify them
in reference to the primitive attributes of sensation. We can explain
their introspective barrenness and elusiveness, their attachment to
sensation, their incapacity for isolated existence or recurrence, and so
forth. Only the actual analysis of these modifications into their
constituent elements, and the discovery of the whole mechanism of
their integration, physiological and psychological, now present any
difficulty. And that rests ultimately in our ignorance regarding
essential facts involved in these complex integrations. But having
succeeded 1in dealing with the phenomenological problems of our
subject-matter, we may feel assured that we are on the path towards
a solution of the new integrative problems which will arise.

§£L CONCERNING THE SUFFICIENCY OF SENSATIONS AS ELEMENTS
oF EXPERIENCE.

The efforts of the earlier psychologists of the associationist period
seemed to lead to a clear conclusion. The only elements of mind
appeared to be impressions or sensations and their counterparts in
indirect revival, while the only bond of connexion between them was
assoclation. But although this result was eminently satisfactory and
efficient in the first rush of study, on closer examination it was soon
found to break down in many subtle cases. A subsidiary principle was
therefore needed to account for the fact that the elements of mind do
not always seem to survive in the complex state; for where no further
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elements were forthcoming, psychologists were justified in seeking to

explain, as well as they could, how the given elements could be thought

to account for all known varieties of experience. Thus we get the coneep-

tion of mental chemistry, which we ean, of course, now easily recognise

to be even in its origin mistaken. But at the time, reasoning by analogy

suggested it as a likely manner of realistic interpretation of the mind.

Such a conception breaks down, because we cannot apply those indirect

tests that are pre-supposed by a realistic interpretation of the mind.

Physiological tests of its correctness, even if they were unambiguous,

are often practically beyond our reach; and we have had no success in

indirect psychological tests, which might have proved the unconseious

presence of sensory elements in states that could not be reduced direetly

to these elements. Whether these tests were ever actually carried out

is a matter of indifference to our present interests. The chief objection

to the view was based on its greatest difficulty. It did not explain how

out of the elements given something arose which appeared to be essen-

tially different from these elements. Ounly one explanation lay to

hand—association; and as, in ordinary cases, no such radical change

of appearance was produced by the action of association, its presence

could not explain these mysterious transformations in certain cases.

Instead of secking an outlet by the postulation of new forms of
connexion between the elements of mind, later psychologists allowed
their minds to be impressed with the apparent qualitative difference

between the elements and the alleged compound states. Thus we next

find a growing convietion that at least feeling is an elementary state of
mind, other than any of the known sensations. It might have to be

classified as a peculiar kind of element with characteristics fewer or

other than those of any sensation, but it must in any case stand apart.

When this point was reached, the influence of the prevailing Kantian

attitude towards knowledge and the needs of the experimental exten-

sion of psychology which had just come into vogue, checked any further

advance for a number of years. Now that experimental observation has

greatly extended the basis of psychology and a temporary exhaunstion of
the more obvious problems of the senses has encouraged the attack

upon the less tangible states of mind, we find a rapid extension of this

attitude towards feeling. Any mental state which is not clearly

reducible to more elementary states is to be itself an elementary

unit. So we find thoughts, conscious relations, attitudes, recognition

and the like added to our lists of elements (6, 7, and others').

! Cp. also 29: “Wiedererkennen ist als Bewusstseinsinhalt ebenso primir und
unerklarbar, wie Kot oder Lust.”
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We have now to turn to the other side of the process and ask how
the study of the modes of combination of elementary states of mind has
progressed. Unfortunately, we find practically no advance whatsoever.
The experimental investigation of memory and reaction has worked so
successfully with the notion of association, that, in spite of all sorts of
restrictions and parentheses applied to any suggestion of its nniversality,
no other form of combination has been sought. Even the earlier attempts
to vary the form of association by adding to mere contiguity the bond
of similarity, contrast and the like, have been very often abandoned by
experimental research., Whatever may be our final conclusion regarding
association, it is clear that even in its primitive form it has been a most
useful conception. Whether its statement 1s complete and adequate is
another question, which need not be touched upon here. The only
really satisfactory chapters of psychology of the present time deal with
association, But the scope of this force is rapidly being traversed and
its limits will soon become rudely apparent.

Psychology can hardly remain satisfied with sueh elements as
thoughts, relations, recognition and feeling. All sorts of difficulties
have already been raised regarding the last of these. What are its
adeqnate conditions? What are the organs which subserve it? Why
is it individually so very variable ? It is not at all easy to construct a
physiological theory to answer these questions. Much more must this
hold for thought and the like. From the psychologieal side also many
questions demand an answer. We want to know what characteristics
these new elements have, so that we may be able to distinguish them
as experiences from our sensational elements, And if their characteristics
are other, fewer or more than those of sensations, we have to ask how
they contrive to exist without attributes which are generally considered
to be essential to the existence of sensations. A satisfactory answer to
these questions will not be readily forthcoming,

Amidst the ruins of the old associationist theory in its various forms
two parts remain intact and firm: the elements of sensation and the
bond of association. We have seen how the distinction of new elements
attempts to fill out the deficiencies and raise a new scheme of mind.
But it is possible that the elements of sensation are, after all, sufficient
in themselves and that it is our binding material that is insufficient and
unstable. Considering the difficulties invelved in the postulation of
elements other than those of sensation, it is surely the more correct
method to see how far we can carry our elements of sensation by the
postulation or demonstration of a variety of forms of combination.
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Only when we fail to progress on these lines need we recur to the
differentiation of new elements. Their justification, in any case, will
not be easy.

§ 10. FEELING,

As sensation. It is certain that feeling is a peculiar modification
of experience, extremely unlike sensation. To try to reduce feeling
to aggregations of organic, or, more especially, visceral sensations is
a hopeless task (4). For, however decisively it may be shown
that feelings are always accompanied by or are dependent for their
occurrence upon some or certain sensations, no means has yet been
established of proving that feelings consist of sensations. Feelings do
not appear to introspection to be composite; and they do not show
those sensational characteristics which we should expect to find in
aggregates of sensations, Any decisive differentiation between feeling
and sensation, therefore, precludes the theory that feelings are aggre-
gates of sensations. For no matter how many accompanying sensations
are tabulated, the feeling itself will always constitute an irreducible
remainder. It need hardly be added that other peculiarities of feeling,
especially its inherent reference to all kinds of processes, whether they
be sensational, intellectual or conative, are not adequately explained by
this theory.

On the othier hand, the mere classification of feeling as sensation (26)
is undoubtedly a weaker method of dealing with the problem. It is
hardly possible, if a strict psychological definition (28) of each is
sought. Only if we emphasise the discrepancy between different kinds
of sensation, so that we treat them not as a type, but as a heterogeneous
collection, can we sufficiently apologise for the inclusion of feeling
amongst them. But to do so 1s to discount the value of what we
thereby gain. If the value of classifying feeling with sensation does
not lie in the introspective identification achieved, it must be found in
the consequences for physiological and genetic theory, For the former
a parallelism of relation between sensation and feeling on the one hand,
and their sense organs on the other, is the weightiest proof. But
here the difficulties are greater still. For an independent feeling,
isolated from all reference to other experiences, must be of the rarest
occurrence’. Any attempt to determine the sense-organ of a feeling-

1 The oecasional independence of feeling is witnessed by Kiilpe (14, pp. 2271.); Ladd,
whom Titchener quotes (28, p. 42), retains the reference of feeling, but denies any neceszary
time-relation of feeling to * the sensations and ideas by which we elassify them.” The
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sensation is idle speculation, while various peculiarities of feeling to be
mentioned later remain unexplained. Such a theory of feeling would be
useless, even if it were possible. It makes no positive contribution to
the explanation of any of its peculiarities. If it be said that the theory
explains the rapid evolution of such an art as musie, in which things
formerly unpleasant are now very pleasant, it may be pointed out that,
on the basis of analogy, more could be said against the rapid evolutionary
adaptation of a sense-organ than for it.

There remain, therefore, only two psychological theories of feeling
for our consideration. None other seems possible. Both maintain the
unique peculiarity of the experience; but, while the one considers
feeling as an irreducible element of experience, the other holds that
feeling is the result of the integration of other experiences. To the
former most psychologists of the present day adhere, while the latter
has been advocated by Herbart and Lipps.

As element. Objections have already been raised to the view that
elements exist heterogeneous to the sensational type. If the occurrence
of extensity in some sensations makes it hard to admit its total absence in
other sensations, we must find the case of feeling equally embarrassing,
In dealing with sensation, we had the advantage of starting from a
psychophysical definition which definitely grouped our material for us
before we attempted psychological definition. Feeling was not included
therein. For not only is its sense-organ purely hypothetical, but it has
as experience none of that local precision and dependence upon stimu-
lation which is sure evidence of dependence upon a sense-organ. Even
if we could let that deficiency pass, we can hardly turn to a study of the
compound experiences into which feeling enters in the hope of discovering
thereby any latent attributes, not observable by introspection. There is
no integrative modification of feeling to be thought of, unless it be the
reference of feeling to other experiences, which it thereby qualifies. But
that would probably necessitate the postulation of an attribute of order
inherent in feeling, a clear, definite localisation or basis of psychical
arrangement in the independent, isolated feelings. Since feeling can
be excited by practically any kind of experience, we should then be
able to arrange and realise a whole system of feelings, a feeling-world
similar to our visual world, or a feeling-world which would really

extreme position held by Kiilpe is now modified to refer only to Gemeingefiihle (v. 16,
p. 185): * Die Einzelgefiihle sind an bestimmie Einzelinhalte (Empfindungen, Vorstellun-
gen, Gedanken und deren Komplexionen) gebundene Gefiihle. Die Gemeingefilhle sind
umfnzssende, allgemeine, das ganze Bewusstzein firbende Gefithlszustinde."
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constitute a psychical universe. But, as a matter of fact, it is feeling
which is placed by reference to other experiences. These do not consti-
tute two separate systems, mutually coordinated like vision and touch.

Integrative theories of feeling. These have taken various forms. For
Herbart feeling is the relation to one another of ideas which support
or inhibit one another. Much the same is maintained by Lipps, with
the addition of a direct reference to the relation of ideas to the ego.
A recognition of this feature of feeling is also given in the earlier
statements of Plotinus, Descartes, Leibniz and Wolff, that it portrays
the momentary perfection or imperfection of the soul. We may neglect,
for the moment, their use of the word knowledge, which for the sake of
systematic statement we must here read as awareness, for there can be
no suggestion that feeling is a state of knowledge. If we leave out of
account the old superstitious eraving for mystieal unity in the greatest
things, which led to the connexion of unity with perfection and there-
fore to the assertion of the unity of the soul, in spite of its many-coloured
experiences, we may claim the view for this class. For the perfection of
the soul was doubtless based upon the harmony of the soul and its
experiences or of these amongst themselves. Why should the state of
perfection of the soul otherwise change ? Lastly, we find a similar view
in the reference of feeling to the form of reaction of apperception to
sensations (Wundt), or perhaps in the classification of feeling as a
“ Gestaltqualitit” or formal, qualitative modification of experience.
But none of these theories has explained why these relations should
emerge as feeling and why feeling should have its many peculiarities.
It is unnecessary to discuss the validity of these views now. It will be
sufficient to point out, after the development of our own theory, in
what their validity consists.

Varieties and characteristics. It is now commonly recognised
that there are only two kinds of feeling—pleasure and displeasure.
By some, eg. Wundt, a multiplicity of qualities is advocated.
The position we take up does not, however, require a preliminary
discussion of this question. No better statement of the argnments
against a multiplieity of qualities could be given than that of
Kiilpe (16). These are: (1) the general comparability of pleasures
and displeasures in reference to one another, whereby a methodical
view of the value of experience can be obtained, ne matter what
its underlying qualitative differences may be; (2) the possibility of
an unlimited interchange of feelings; (3) the indifference of feelings
in reference to comparisons of sensations, images or concepts, whereby
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a purely unbiassed, ohjective comparison of these things is rendered
possible; (4) the fact of a general transference or irradiation of feeling,
whereby a feeling dependent upon an experience (a) can be transferred
to an experience (b), if there be a regular bond between (a) and (b);
(5) the fact of a very extended analogy among feelings and the resultant
possibility of a replacement of one impression by another or of the
characteristics of one by another, whereby we can talk of a bitter sorrow,
a sweet happiness, a tender regret, a rude misfortune, a ecool feeling,
an ardent sympathy; (6) the absence of direct influence of feelings
upon memory and (7) the improbability of a great variety of pleasures
and displeasures ; for if we had this, it would be easy to arrange feelings
on their own merits into a vast scheme, whereas, as we have already
suggested, there is no such vast variety, but only the merest distinction
of pleasant and unpleasant feelings in independence of the ohjects or
states they qualify. As Kiilpe says, there is no need for feelings to
express over again the variety sufficiently expressed by impressions,
but only to show their nature, attractive or otherwise. This whole
statement is of the greatest interest to our position, for, as we have
maintained that the properties of sensation can be determined, not
merely by direct inspection of them, but also by examination of their
modes of combination with other experiences, so it shows that a broad
survey of the forms of connexion of feeling with other states will help
to settle the nature and forms of variation of feeling, even when intro-
spection may leave these still in dispute.

These two kinds of feeling—pleasure and displeasure—(1) do not
depend for their oceurrence upon the stimulation of any one particular
kind of sense-organ. It is remarkable that they (2) seem to leave no
image, (3) are not reproducible, and (4) are not associated with one
another or with images. They are (5) also very frequently, if not
always, consciously referred to or attached to other experiences!.
Feelings are (6) amenable to introspection only to a limited degree.
Anything that tends to weaken or dispel the experiences upon which
they are based, thereby weakens or dispels them. Feelings (7) vary in
intensity, but do not seem to have any extensity or localisation, except
in so far as they are attached to experiences which are loealised and
extended. Finally it may be maintained that feelings (8) arise only
when two or more experiences are given, or that no single elementary
sensation is of itself capable of evoking feeling necessarily or regularly,

b Cp. on these points, 16, pp. 183 f.
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but that, if the feeling seems to be aroused regularly by some elementary
sensations, as eg. by those of the lower senses, taste, smell and the like,
the regularity of occurrence is not absolute and is therefore dependent
upon some other element of experience which is usually present, but
may be absent. Whatever detailed casuistic may be brought against
these statements, they have all a large amount of probability and may
therefore be presumed in favour of any position which can use them.
Comparison of feeling and motion. Our theory of integration de-
mands that we refer a modification of experience such as feeling to an
experiential basis in more primary experiences and make a statement
of identity between these two which shall be self-evident. We have
every right to seek our primary basis of feeling in the experiences to
which it refers or is attached. We saw in the case of sensory integra-
tions how an integrated modification of experience is attached to its
primary basis. Motion, egq., is inseparable from a sensory basis; it
(1)* need not always be attached to one particular sense, but it cannot
be experienced in isolation from all sensory forms. Even the recollection
of a motion never implies the isolation of the experience from its sensory
basis: for to dream of a movement is to dream of the successive sen-
sations progressively different in order and so to realise afresh the
experience of motion. In other words, (2) motion of itself leaves no
image behind. This does not, of course, mean that we rarely think of
motion that is not given by stimulation. Such a statement would be
just as absurd as the declaration that we never think of feelings unless
they are actually elicited, whether for the first time or afresh by the
recall of the experience liked. We can think of motion or of depth?® or
of any experience we may have had, whether we can have it now again
or not. But we usually recall events in single successive stages of
projection and motion (3) is not reproducible in isolation by itself, but
is re-created afresh in our experience when our memory of successive
phases is sufficient to re-cstablish it. There is no evidence for the
existence of a memory image of motion which differs from sensational
motion, as the imagery of the usual sensations differs from these. The
same is true of feeling. But as our theory provides an adequate basis
for the re-creation of motion, so also may an integrative theory do for

I The numbers in this paragraph refer to those of the previous one.

2 It has been said that we never recall depth in representation. FProbably we seldom
do go.  The most vivid memory of depth I have noticed oocurred when I was engaged in a
special study of the experience of depth. Idreamt I saw a picture of a bunch of flowers in
perfect depth-effect.  In my dream I ghut one eye to observe disparity of images and the
depth-effect immediately vanished.
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feeling. In the same way it would be easy to show (4) that motions do
not associate with one another. So one process of recognition does not
recall another. Not only is motion psychically inseparable from, but it
is always (5) attached to, or more or less embodied in, the experiences
which form its sensory basis. It is obvious, therefore, that (6) motion
eannot as an experience be studied in isolation from its sensory basis,
It is even impossible to lay hold of motion by itself and deseribe if.
Motion is indescribable except in terms of the sensations upon which it
15 based. Of course, sensory data may be steadily maintained by the
action of external influences, and we may exert our introspective
attention to the utmost without disturbing the experience of motion,
so long as the effort does nothing to dispel these sensory data. Motion
1sa purely mechanical sensory integration. Feeling, on the other hand,
even when its primary basis consists of elementary sensory data,
e.g. those of vision and hearing, seems to involve attention or some
vague attitude in a subtle way. This accounts, however, not for the
elusiveness of the pleasure experience for introspection, but for the
speedy collapse of the sensory basis of a feeling as soon as attention
is directed to other experiences than that sensory basis itself. Hence
the rapid disappearance of feeling when introspection is turned upon it.
We can bring the observation of motion into the same state, if we try
to observe it in isolation from its sensory basis by diverting the eyes
from the moving thing. This argument is, of course, not at all preju-
diced by the fact that we have experiences of motion which, in the view
of some, are really primary and irreducible, ejg. those of articular and
labyrinthine origin. On the contrary, we must conclude that the very
difficulty of these experiences for introspection is due to the fact that
they are modifications of motion, which are not usually correctly analysed
and whose primary elements are very weak when isolated, or resist
isolation altogether. It is clear, finally (7), that a derived state like
motion need not share all the characteristics of the sensations upon
which it is based. Indeed it cannot. It is a secondary form of that
attribute whose differences it integrates to unity, and it may show
forms of variation owing to the influence of factors which affect the
primary attribute integrated, as does motion in speed, in so far as the
rate of change of order in time varies. A motion cannot, as such, be
intense, or spread out or saturated. Feelings are of two “qualities,”
pleasure and displeasure, and they also vary in intensity. But they are
not extended, localised, ordered, or saturated.

There is therefore a very close resemblance between the two,
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experience of feeling and of motion, which would certainly justify their
classifieation together. We have every reason to expect that the same
kind of explanation 1s valid for the two states ; and as we have found the
theory of integration adequate to explain all the characteristics of
motion, we may apply the same principle of explanation to feeling
with much hope of suceess. However different fecling may be, as
experience, from any others, it is clear, at least, that its characteristics
are not unique and that it is probably the product of integration.

Is the integrative basis for feeling sufficient? Although in the
previous pages we have shown the similarity between feeling and
other products of integration, we have not yet verified for feeling one
of the essential conditions of integration, viz. (8) the presence of a
multiplicity of primary experiences in every case of feeling. There
can be no question, however, that such a plurality of data is present in
the vast majority of cases. Tt is the harmony of experiences, of colours,
sounds, tastes, smells, motions, distances, objects and thoughts which is
the object of feeling, pur excellence. In many cases a single one of
these is distinetly pleasing only because it is in some way a change
from some other. The only formidable exeeptions are found in the
so-called lower senses of taste and smell. There we seem to find
single, isolated, elementary sensations which evoke very pronounced
feelings. All children and most adults find sweet tastes pleasant and
sour or bitter ones unpleasant. At least there seem to be clear cases in
which a merely sweet taste, as such, is liked, while strong, bitter tastes
are disliked. In considering cases like these, we have to remember that
the same sweet or bitter taste does not always evoke the same feeling,
although it seems to act solely by itself. To the one person it may be
pleasant, and to another or to the same person at another time it may
be indifferent or unpleasant. In the face of the apparent isolation of
any taste and its feeling, this has often been expressed by saying that
the feeling evoked by a single experience is not due to psychical, but to
physiological necessity, which again is to be referred to physiecal and
chemical conditions or to the vagaries of biological selection. But such
an explanation has already been shown to be untenable. For it either
implies the existence of a sense-organ for pleasure or it denies altogether,
or rather ignores, the possibility of a psychieal causation, and it fails in
any case to explain the peculiarities of feeling. We ecan really do
nothing at all with the assumption that our experiences are merely
hitched to one another, we know not how. TUnless we can show
convineingly that they are pure and primary datum, we must at least
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endeavour to show some form of systematic and regular connexion
between them. In so far as they are primary datum, we must be
able to show that our experiences are immediately and regularly
dependent upon some form of objective condition which is not experi-
ence, as we know it. In so far as they are not mere, primary datum,
we must endeavour in principle to show that they are wholly and solely
the result of the interaction of those experiences which are mere primary
datum. Ifa primary element of experience is found in apparent isola-
tion with what is obviously a derived maodification of experience and
then again is found without it, we may, on our hypothesis, fairly look
for some undetected variable element of experience, present in the first
case and absent in the second.

Fortunately there is evidence to show that some such variable
element exists. An extreme case like that described by d'Allonnes (4)
shows that the integration of feeling is impossible without internal
visceral sensations. There is therefore no difficulty in assenting to the
statement that a multiplicity of sensory data must always be present
with feeling. In the case referred to, no distinetion of feeling was made
between a glass of water and a glass of castor oil; a choice was made in
favour of the water only by help of conceptual remembrance. It would
certainly be wrong to maintain upon the basis of this and similar cases
that feeling consists of visceral sensations. For we should again fail
completely to explain the peculiarities of feeling. If feeling were an
integration or aggregation of such sensations, we should experience it as
such, it should bear all the characteristics of sensation as such or of an
integration of sensation, and it should be referred or attached to visceral
sensation. In the case of the simple feelings, however, we find an
attachment or reference, not to visceral semsation, but to all or any
kinds of sensations or experiences which evoke them, That the visceral
factor is not a direct constituent of the feeling itself is shown by the
considerable unlikeliness and unexpectedness of the existence of a
visceral factor at all. Feeling, therefore, does not consist of visceral
sensations, nor are these the only essential element in feeling, If the
parallelism of feeling and motion is of any value, it shows that one, at
least, of the essential elements of an integration is that to which the
modification which results refers or is attached. The pleasant sight or
sound, the nasty taste or smell must each contribute one of the differing
elements which constitute the integration. In the case of tastes and
smells the visceral factor indicated by these abnormal subjects may be
highly probable and acceptable as the integrative complement to the

J. of Payeh. 17 13
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exteroceptive sensation. For the sensations of the lower senses bear a
clear reference to the internal, digestive apparatus. Our appetite is
stimulated by them, they suggest inhalation or embodiment or they at
least draw us nearer. But it is hardly so with sights or sounds. Lovely
pictures and musie do not often consciously stir our bowels or rouse our
bodily appetites ; nor does their unpleasantness bring to our minds the
digpeace of our organs. The pleasantness of pictorial art or of musie
seems usnally to reside wholly in itself. It is pleasing or ugly =olely on
its own merits, or at least largely so, and hardly at all because of its
effect upon the viscera of the connoisseur. At the most we say we do
not care for a work, because it does not appeal to us, does not arouse in
us, perhaps, the emotions and sentiments to which we are most prone.
These latter experiences may be dependent upon and may carry a
conscious reference to the internal organs of the body. But the
peripheral, primary pleasantness of the sensations of the higher senses
can hardly be thought to do so. This view is supported by the fact
that it is so rare to find a single sensation of these senses which is
pleasing, purely by itself. But there is, of course, nothing to prevent
visceral sensations from being aroused by and integrating with these
higher sensations upon oceasion.

Of what attribute of experience 1s feeling the integration? Far from
being peculiar to visceral sensation, it must be one which is universal
in experience. We know that two or more different qualities of almost
any group of sensations may form a pleasant or unpleasant combina-
tion, although differing only in order or place in time. We shall, of
course, look for examples of this in those senses in which we do find a
variety of qualities, .. in vision, sound, smell and taste. Senses like
touch or those of the joints or museles, which have little or no qualita-
tive variations, seem to be more or less indifferent. Even a variety of
orders, as in visual, pictorial arrangements, of durations, as in rhythm,
and possibly also of intensities and extensities, as in the arts of vision
and sound, may be pleasant or unpleasant, without any other accom-
panying differences. We do not usually find that qualities of different
senses combine to give pleasure or displeasure, unless we except those
single sensations of the lower senses of cold, warmth, pain, taste and
smell in their conjunction with sensations of visceral origin. Differences
in a secondary modification of experience are also often the object of
feeling. A complex of motions, of distances or of depths may be liked
or disliked, while this can hardly be asserted of any single one of these,
In view of this fact and of the high frequency of feeling in reference to
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the senses of vision, sound, smell and taste, which already show direct
or indirect evidence of integration, it might be thought that fecling is
the index or result of the mutual harmony of integrations. It 1s
certainly not a regular accompaniment of integration as such. It
would have no raison d'étre and could not explain itself as snch. If
feeling means the harmony or smooth working of the mind, this can
only commence with a second level of integration, if at all. It would
be rash to attempt to go beyond these conclusions at the present time
to a specific theory of the attributive basis of the modification of
pleasure. The results of experimental investigation are too scanty
and contradictory to give any clear leading (8). We need not be
surprised that we are meanwhile unable to point to the integrative
basis of feeling, although we have made the demand that psychological
explanations must be causal and self-convincing. In the articular and
labyrinthine “sensations” of movement, we have examples of experiences
the reduction of which baffles many psychologists, althongh the integra-
tive basis is in these cases moderately obvious. We shall hope to be
able to explain feeling completely, when our attention has been drawn
experimentally or by analysis to its attributive basis. For this purpose,
we must have more details of an introspective nature concerning the
moment of realisation of feeling. There need be no particular difficulty
in applying introspection fully, for we do not need to introspect feeling
itself, but only its sensory or other accompaniments. We have the
further guidance of the variation of intensity peculiar to feeling, which,
after the analogy of motion, would suggest that the attribute of which
feeling iz the integration is capable of a variation by degree, similar to
that of intensity in the sensations. The duplicity of quality of feeling
also suggests that we have to deal here, not with a simple, primary
attribute, but with an integrative activity of some kind, which is
capable of reversal. The activity theories of feeling seem of all to
be nearest the mark. It is quite unnecessary to point out what
theories of feeling of a metaphysical or other nature are completely
discounted by the integrative theory here advanced.

§ 11. RECOGNITION.

It is generally acknowledged that recognition is a peculiar experience
which calls for some explanation from any theory of the constitution of
mind. It has hardly been claimed as a sensation; the prevailing
tendency has been to treat it as a complex experience or as a unique,
non-sensational element,

15—2
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As sensation. On seusationalistic principles, recognition is easily
accounted for. It consists simply in the revival of those sensations which
were previously given simultaneously with the complex of sensations
now recognised. On general prineiples, it is explained in the same way,
without the restriction to sensation. Experimentally this has been
verified in so far as it has been shown that such revival does accompany
or follow recognition in the vast majority of cases (9). Cases of revival
are, however, possible without accompaniment of recognition. We
seern unable to say what kind of recall constitutes recognition.
Although experimental analysis gives an almost general rule, the
synthetic statement of it seems very unsatisfactory. Put a number
of actual and of revived sensations together and does recognition
supervene ? Surely not! We miss some proof that the elements or
experiences given are actually such as can be shown convineingly to
give the state to which they are equated. The difficulty of such a
synthesis is only increased when we find that the state of recognition
can supervene before the sensations upon which it might be based are
revived at all. An explanation of this is sometimes attempted by
supposing that recognition can occur when associated experiences are
merely excited and not yet actually revived; as if a tendency to
reproduction, in some physiological or real psychical sense, could
produce an effect upon the experience which is to be recognised,
without reviving in experience the states which it serves to reproduce.
For the present, we refuse to discuss a theory which thus begs the
question and does nothing to explain the psychical peculiarities of the
state of recognition. It can be sufficient only where everything else
fails, where, as in the case of the sensational elements of experience,
there is left nothing psychical by the use of which we might attempt
to explain their peculiarities. But it is not claimed in this case that
recognition 1s an isolated, elementary state; for it is firmly attached
to the state recognised and does not occur alone, These and other
peculiarities call for some explanation, which such a view cannot give.
For, while its theory may be sufficient physiologically, it is insuffieient
psychologically, in that it canuot explain how the state of recognition
comes to be hitched to one out of, possibly, many experiences of the
same kind, There can be no doubt that the state of recognition is, at
least, a modification of experience which is not identical with any one

1 Cp. 1, ** Dane 'acte de la reconnaissance le souvenir se joint i 'impression avant
qu'il se développe en image,"

e S 48 ]
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sensational element or mere aggregate of these on the lines of associative
synthesis.

As element. But it has been claimed that recognition is a peculiar
non-sensational element of experience. Against this we have to urge,
as before, that nothing has been done and probably nothing can be
done to explain the psychical peculiarities of these elements. The
acceptance of such a view bars the possibility of any closed science of
experience, at all complete and self-coherent. We are left with a
psychical pluralism which does not even invite reduction. It must
be said, however, that the acceptance of non-sensational elements of
experience is not really an independent view, but is only an expression
of the recognition that certain states of mind are unique in character
and very unlike sensation and have, so far, defied any satisfactory
reduction to sensation.

It may be noticed that recognition does not seem to occur entirely
in isolation. I am not aware that the contrary has ever been main-
tained in this case, as has been done for feeling by Ladd. It would
seem absurd to think that recognition should cceur as a state without
any experiences which might constitute an object for it. It may seem
equally absurd to make a similar statement for feeling, unless for a
general state of feeling, in distinction to the special, detailed state not
referred to the self as a whole. Except that it may be established that
other experiences of some kind always do form one of the conditions
of the appearance of recognition, there is no apparent reason why
recognition, if it is an element, should not occur in isolation. The view
which considers recognition elemental might, however, point to false
recognition as a case of the partially isolated occurrence of the state,
apart from its correct and realistic implications. But here, again, we find
no explanation of the reference of recognition to an object, correct or false,

As secondary modification of order. We must hence revert to an
integrative theory of recognition. Clearly this modification of experience
bears a strong resemblance to the attribute of order, as we find it in the
sensations, in the form of localisation or especially in sound as pitch
and secondarily as localisation, or in the modifications of motion,
distance, depth and perhaps direction. Recognition is “ qualitatively "
the assignment of a place or order of a special kind to an experience
which, so far as its elements, their attributes and integrations are
concerned, is in recurrence’. It may, therefore, be classed as a

I The notion of mental causality cannot demand a recurrence of the real material of
mind, as if our experiences, once had by us, went off on a round by themselves and then
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secondary modification of order. It seems, however, to be an unvaried
modification and, in this respect, unlike motion and feeling. We
either recognise or we do not. Our certainty and clearness of recog-
nition vary somewhat, but these variations can hardly be said to be
necessary and characteristic, as are those of feeling and motion. They
are more probably based upon the process of recall involved in
recognition than upon the integration which constitutes recognition.
The falsity or correctness of recognition is also no true variation of if,
but is rather another modifieation of experience which may occur in
many other connexions than that of recognition. The order given
to each experience by the recognition of it is, of course, different, as is
the order of different sensations of the same quality, intensity, extensity
and duration, but the recognition-order of one and the same experience
does not vary. One and the same experience may be recognised by
different contexts, but in this case a radical change has been made in
the complex which integrates to recognition, similar to that which
oceurs when an object that has aroused pleasure in one mental setting,
arouses displeasure in another mental setting. This is no true variation
of recognition, but a change in the states revived and thereafter
integrated to recognition. Its explanation, therefore, belongs to that
of reproduction in general.

Comparison with feeling and motion. Recognition (1)! does not
depend for its occurrence upon the stimulation of any one particular
kind of sense-organ. It seems (2) to leave no image of itself behind.
This does not, of course, mean that we never think or remember of
having recognised anything that is not now presented for recognition.
It means, that if the state of recognition is ever “revived,” it is re-
created afresh by the reecall of the experience which was recognised,
the subsequent recall of the context of recognition and the integration
of these experiences anew to the unity of recognition. But if this
occurs outside the efforts of introspective experiment, it must be of
very rare oceurrence. Obviously, then, recognition (3) is not repro-
ducible in isolation, nor (4) do states of recognition associate with one
another, Recognition is (5) always attached to or, more or less,
embodied in the experiences which constitute its integrative basis
and cannot, therefore, (6) be studied introspectively apart from that

a8 esse ipsissima returned. 'We eannot expeet to go further than identity of quality and all
attributes of each element. Anything more than this would lead us out of psychology into
metaphysics.

! These numbers refer to those on pp. 187 and 188,
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basis. It is of the most fleeting nature and vanishes as soon as the
attention is turned exclusively upon it. It resists description except
in conceptual terms referring to the experiences which form its
integrative basis. Recognition, finally (7), need not share the
characteristics of the experiences upon which it is based. It has
and can have no intensity or extensity or localisation in space or
the like. It shares all the peculiarities of an integrative modifica-
tion of experience and has in special those peculiar to integrations
of ordert

Is the integrative basis sufficient? An integrative theory of recogni-
tion will demand a reduction of the state to the integration of differences
in order of the states upon which it is based. We must, therefore, be
able to show (8) the presence of a multiplicity of more simple ex-
periences in every case of recognition. But it may be pointed out
that such a multiplicity cannot exist in every case, for the state of
recognition has been admitted to occur before the revival of the
circumstances of the first oceurrence or without the recall of the first
experience, in so far as it was identical with the data now recognised.
We here face an important problem which can only be settled by a
comparative study of the integrations of sensations of different senses,
such as constitute our full and eomplex space-perception. For the
present, we suggest that an integration seems possible that leaves the
quality and other attributes of the objectively less interesting elements
very much in the background, while making use of their aspect of
order for the purposes of integration. A lengthy search may be
necessary to reveal the presence of the elements to which one of the
differing orders belong. For unless the orders integrated are very
little different from one another, why should we expeet the qualities,
extensities or intensities, whose orders are integrated, to be near one
another in the focus of attention? Even in the case of next neigh-
bouring orders, there is no sufficient reason why we should expect this,
except in the case of the primary aspect of order, attributive to the

I It is an obvious conclusion from the whele work of this paper, that states like feeling
and recognition can be attended to just as well as can sensory states.  We shounld find no
great difficulty in stating the attribntive relationships of any secondary modifications of
experience. DBut attention eannol find in any mental state what is uot there to find ; and
we can have no desive to make in reference to it a needless assertion of incapability. The
argument of the text, especially that of point (6), is, therefore, justified only by reference
to the usnal similar statements made for feeling. IRecognition disappears as soon as the
attention is turned wpon it exclusively, becanse to do 3o i3 to divert the attention from the
integrative basis of recognition and to destroy it
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elementary sensation’. It is just the aspeet of order whose integration
takes place in this particular case, and not that of quality or intensity.
It is, of course, impossible to specify ¢ priori the time that may elapse
between the occurrence of a state with recognition and the presence
of the revived state. It would even be difficult to show that the latter
1s not present simultaneously with recognition and that its apparent
absence is not due merely to the fact that it has not yet passed before
the objective of introspeetion. But it would be unworthy to base a
position upon such a possibility. We know from experiments on
abstraction (15), that the orders of certain elements may be present
and admitted introspeetively without their qualities being distinctly
introspectable, even if present; and we know that qualities can be
given and distinguished without their localisation, right or left of one
another, being introspectively distinguishable. The possibility of the
separation of the attributes for introspection, even if only for a moment,
must be admitted. Where, therefore, integration refers to one aspect
among several and unites it to a similar aspect in another state, round
which as a unit the interest of the moment concentrates, there we may
expect a still greater separation of the remaining aspects for the
introspection. We wmay maintain that recognition is based upon the
psychical integration of the order-aspects of percepts, although it is
often present before any associated percepts can be identified intro-
spectively.

The integration of recogmition and full revival may properly be
considered to be different processes®. It is one thing for a state to
be revived and joined to another to form an integration, and another
thing for that revived state to be considered by itself and identified.
We should expect with as little reason always to be able to state the
direction or to distinguish from one another the constituent elements

1 The focus of the attention and other similar terms are misleading, in 2o far as they
suggest that our expericnces make their way to the centre of a eircle, as it were, dragging
all connected experiences with them, more or less. On the contrary, it may be claimed
that only the order-aspects of our experiences change without any movement of attention,
unless we uge that term bo indieate the divestion of the integrative and azsocintive processes
now taking place. If we recognise an object, therefore, our ° attention” must necessarily
be directed to the process of recognition and the object recognised, but it need not be
direeted to the associated states which form the integrative basis of recognition, unless
these take up the work of integration and recall, as they often do.

% Buch a psychological account agrees well with the physinlngian.i theory which posti-
lates the partial or incipient excitation of reproduction-tendencies to explain the occurrence
of recognition without actual revival.
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of a motion or distance, as soon as we appreciate the presence of these,
as always to be able to refer a recognised state conceptually or other-
wise to its first occurrence. We found this difficulty already in the
case of feeling, where the apparent isolation of the integrated state
with one side of its integrative basis is in some cases even more
pronounced. Recognition, therefore, may be accompanied by the
assurance of its correctness or by the knowledge of its point of
reference in experience, or it may occur without these (20, pp. 39 ff.).
Experimental investigation reveals the presence of a direct unmediated
experience of recognition, which can occur alone and must be con-
sidered to be the only true form of recognition (11) in no way to be
confused with the conceptual inference of * previous presence in ex-
perience” from certain “criteria” (20). It is impossible that recognition
should always be based upon such criteria, formal or otherwise, as
Meumann (ibid.) suggests, for there is in primitive experience no
means whereby any formal or other characteristics of experience
should be made to stand for previous presence, unless an experience
which conveys the fact of recognitivn to the mind is first given. If
this state is once given, all sorts of criteria or means of certainty may
be found for it. This truth must be recognised once and for all, if
psychology is to be freed from hitherto incessant fallacy of argument.
Integrative processes which contain their full determination within
themselves are absolutely necessary, if experience is to be explained ;
for experience is not the product of mere inecoherent chances,
Recognition and assurance are both integrative processes of a function
and character different from the process of conceptual reference within
experience. All three may take up different time-relations to one
another.

Recognition is not a modification of the time-aspect of experience.
To recognise may often mean to refer a present percept to a previous
occasion, but it does not do so as a modification of the time-aspect.
Recognition, as experienced, does not vary in the sense of “a little
time” or “a long time.” Although it may undoubtedly lead to a
fixation in time, this time and the process of fixation are both con-
ceptual, and not experienced modifications of the peculiar non-conceptual
kind of recognition and feeling. Recognition conveys in immediate
experience the fact that a given percept falls into a certain perceptual
place or order. How that place is made explicit or conceptual, whether
by circumstance of time, of name, or of thought, is quite immaterial in
the present connexion.



200 The Elements of Fxperience

It is important to notice, in the next place, that reeognition pre-
supposes the modification of order that is characteristic of the percept
and its integration. It is unnecessary to go into the problem of the
conceptual or general percept at the present. We may confine our
attention to the particular percept, “that here and now.” That the
particular objeet of perception is a modification of order will hardly
be put in question. Its full explanation presents peculiar difficulties,
which, however, are not our present concern. Integration of the
elements of experience to perceptual units must precede recognition.
For the revival of order that might be evoked by the bare elements of
experience, would be that of other forms of primitive, attributive place-
order, and not that of secondary, recognitional order. The former,
however, would give only some illusive increase of extensity or the
like, and not recognition. If a bare element of experience is ever
recognised, 1t must first become a percept and acquire the perceptual
modification of order. The integration to the effect “that (tone, colour,
object, face, word) here” must precede the integration to the effect
“ that here has been” or “that here is that there,” both now, when
recognition takes place, and then, when the experiences included in the
recognition were first given.

Recognition implies simple revival, as we have seen. Once set up,
revival may proceed, beyond the amount presupposed by recognition,
along any lines open to it. Generally speaking, it will follow the lines
of least resistance. In the case of the first recurrence of a percept
which has not entered into any other integrative processes than
perception, the freest line will be that of a revival of the circumstances
of its first oceurrence and it will therefore lead to recognition. But
a percept which has been extensively manipulated in experience on the
occasion of its first occurrence, may upon recurrence excite other lines
of revival and may, therefore, be illuminated by the light of other
modifications than that of recognition, The more these other lines
of revival are strengthened, the more these other forms of integration
are produced, the more should we expect to find that recognition recedes
on the average, until it disappears entirely. This is confirmed by an
introspective examination of the course of our experience. It would, of
course, be absurd to extract from this statement the implication that
I am, as a psychical actuality, unfamiliar with my most usual sur-
roundings; for that would suggest that the statement made implies
the presence of unfamiliarity in the absence of familiarity. There can
be no such real implication. Really habitual surroundings are generally
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modified in many ways other than that of recognition. The flush of
familiarity is experienced not by the hearth-bound native, but by the
returning wanderer, whose first concern is to recognise.

§12. CoNCLUSION.

The classification of experiences. Our study of the two integrative
maodifications of experience, feeling and recognition, serves to demon-
strate the method to be followed in the study of all those forms of
experience which are not conclusively elementary. What 1s to be
considered elementary will be decided in the first place by the standard
of the sensational type. Forms of experience that show most or all of
the characteristics of those modifications whose manner of integration
has already been traced, will be considered to be the result of integra-
tion. But if they are not reducible to elements already catalogued,
their integrative basis must be sought in hitherto undetected elements.
Any states of mind which may remain thereafter may be elementary
or integrated. Their exact classification will have to form the object of
special inquiry.

Feeling and recognition represent for our study the two great fields
of affective and intellectual states. Whatever limits may ultimately
have to be set to our procedure, we have, at least, shown that it is
applicable over a large range of experience. No effort has been made
to conceal the difficulties which faced the complete explanation of
feeling and recognition. On the contrary, the hope may be expressed
that something has been done to make them more distinet and assailable,
Several other difficult investigations will probably have to be made
before the theory of feeling and recognition can be completed. For
these reasons, it 1s, for the present, 111.1it.-t3 unnecessary to app]:,' our
method to forms of experience similar to recognition and feeling.
however interesting the task would be, Having shown how the study
of such experiences is to be a,pprum:hml, we may leave 1t to the reader
to make further applications himself. If the value of our method has
been appreciated, that will readily be done. Each integrative form of
experience will call for special study. There can be little doubt that
there are a vast number of these. Research has already begun to
discriminate some of those which group themselves round the term
“ thought.”

The gain for the experimental study of thoughf. In this connexion
it is interesting to consider briefly what positive gain accrues to
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psychological study from our method. Two items may be put to its
account. The first concerns the experimental study of thinking.
Although this has made much progress in the last ten years, it has,
so far, been impossible to show conclusively upon what experiences
certain special states of mind are founded. Thought itself, for example,
without prejudice to any theory, may be called a peculiar form of
experience, not obviously of the same type as sensation. It may,
nevertheless, be held that it is reducible to sensation, and to this
end all accompanying sensations will be carefully recorded. But, as
we have already pointed out for feeling (§ 10), if any sort of dis-
erimination is made between thought and sensation, it will always
be impossible to reduce thought without a remainder to sensations
or to other elements. Thought is either clearly an aggregate of
sensations, in which case it will, at least, show all the characteristics
of sensation; or there is obviously no such thing as thought, except in
common parlance; or thought is a peculiar form of experience, irreducible
on the basis of exhaustive experimental introspection alone. Our
service to experimental research consists in showing how a connexion
is to be traced between thought or any other peculiar experience and
the distinguishable contents of the mind that accompany it. There
is then some hope of mediation between an extreme sensationalism
(28a), which either reduces thought to a mere name for groups of
experiences or utterly fails to explain those characteristics of it that
are not evident in elementary sensation, and an extreme elementism,
which discards all sensational accompaniments as irrelevant and
builds solely upon the unity and peculiarity of thought (6, 7). We
combine these two views by recognising both the relevance of the
accompanying experiences and the peculiarity and unity of the
thought.

The gain for genetic study. In the second place, our theory makes
a positive contribution to genetic psychology. In showing how any
complex modification of experience is integrated out of simpler forms,
we are able to delimit that particular state very much more carefully
from others closely related to it. Knowing fully its adequate conditions
and its nature, we shall have more success in determining at what
point of development it can arise. There can be little doubt, for
example, that a large number of animals have particular percepts and
recognise them. They need not, however, necessarily be able to locate
these percepts in their past experience conceptually or have the
assurance of the correctness of their memories and the like, We are,
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therefore, freed from much of the restraint that is put upon comparative
psychology by the fear of imputing some form of conceptual thought
to the animal mind.

On the whole, finally, it may seem probable that sensations are the
only elements of experience and that all apparently different states
of mind are modifications which result from the integration of these
sensations in respect of some common attribute. But we put no
special value upon this conjecture at present. For the moment we
would only claim careful attention to the method we have followed.
Our work may be incomplete at every point. We have pointed out
that our enumeration of the attributes is imperfect. Our enumeration
of the characteristics of integrated modifications of experience may
need amplification. And we have only selected the two most obvious
and easy examples of these for study. There may be dozens of others.
It is only in order to characterise and name our theory over against
sensationalism on the one hand, and elementism on the other, that the
word “modalism ” has been appended to the title of this paper.
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11. Psychophysical corvelation.

1. The basis of the problem. The scientific problems concerning
the connexion between mind and body rest ultimately upon knowledge
common to us all. Oue of the first tasks set to the gr-m‘ing mind is
that of distinguishing between fact and faney, between the present and
the remembered. In psychology this practical task reappears in the
theoretical difficulty of distinguishing sensation by definition from its
virtual copy, the mental image. Sensation and image seem to differ
from one another in respect of no aspect or attribute. They may be of
the same quality; a remembered rose may be as red as a seen one.
Their colours may be equally intense, equally extensive, similarly
located—identical in all respeets. Very often we fail to make a
distinction between sensation and image, as in dreams, in hallucinations,
and in many of the common perceptual processes of seeing and hearing.
But at other times we distinguish themn easily, whether by their
different behaviour or by their different relations to the will and to
attention. Sensations seem to behave in their own way; we must
follow their leading: images come and go as we will; they appear

! Head before Bection I at the Dundee Mecting of the Dritish Associntion for the
Advancement of Scienee, 1012,
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and change at the bidding of our thought and attention. However
this may be, it soon becomes clear to the mind just expanding into a
knowledge of the world and of itsell that sensations imply the stimula-
tion of the body by some present object, whereas imagery is an inner
vision which the mind retains and recalls withont the aid of the body,
even though the object remembered is gone for ever.

But a more minute examination of the facts inevitably shows that
not only the mind’s images but all memory and even the most rational
processes of thought are in some ecrude way dependent upon the
integrity of the body. Certain parts of the brain are found to subserve
the processes of seeing and hearing, and injury to them will make the
memory of zight or sound impossible. From this knowledge we may
rush to the conclusion that every mental operation, however minute
and speeial, is dependent upon the operation and cooperation of some
special mechanism in the brain. But doubts began to rise when we
find how difficult it is to say precisely upon what kind of cerebral
mechanisin the processes of thinking and reasoning depend. The
problem then ecalls for the most impartial and careful study, in which
hypothesis and inference are restrained as much as possible and all
extraneous argument is excluded, :

2. Presuppositions of the problem. It is evident that even a temporary
solution of the problem presupposes some sort of satisfuctory bnowledge
of each of the two correluted jields—the physical and the psychical. In
the physical realm this knowledge may be said to have been attained.
There uniform and more or less consistent schemes of arrangement and
interconnexion of elements and other units have been adopted. We
have some general schematic understanding of the anatomieal and
physiological dispositions of the central nervous system. Although
every particularisation of that knowledge is extremely difficult and
arduous, it may be presumed that further research will hardly yield
results so strange and so surprising that they will not harmonize
readily enough with what is known. This must be fairly obvious,
I think, in spite of the fact, that we have detailed knowledge ouly of
certain of the simplest and most mechanieal of nervous processes—the
reflexes—and that apart from certain facts of localisation we know next
to nothing about the nervous processes which subserve our most usual
mental events.

But if the outlook on the physical side is free and unbounded, it is
as yet hardly so on the psychical side. Various causes contribute to
maintain the obscurity which prevails, Very extreme views have been
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held regarding our ability to know about the mind. Some have
supposed that the mind is an open book to be read—by its owner at
least—without effort or study. How could it have its characteristics at
all, he would ask, without his being aware of them? Others have
supposed that, far from kvowing all, they know and can know nothing
about the mind. Knowledge of it could not be expressed in systematie,
geperal, scientific form. How could sensations, feelings, thoughts and
effurts possibly be treated as natural objects, to be deseribed, analysed,
and classified ?  Both of these views are really untenable. A middle
way must be followed. We must suppose that we are aware of all that
pusses through the mind, but that we attend to, deseribe and name
mental processes only relatively seldom and then usually without much
regard for systematie values, That is, of course, perfectly natural ; for
we use our minds, as we use the things aronnd us, at first perceptnally
and practically, and only long afterwards conceptually and theoretically.
Our scientific difficulty is, in fact, just this—to learn how to bring
about any desired mental process experimentally, how to attend to 1t,
to deseribe it repeatedly and fully, and to set it into systematic relation
to all other mental processes.

This is the more difficult to do, as we naturally tend to notice first
only those mental states which are relatively complex, e.g. emotions,
thoughts, and memories. These states must first be analysed into their
simplest parts before they can be brought into systematic relation to
one another., To many the very idea of such an analysis is repellent;
they maintain that no analysis is possible; it seems to them to dissipate
its own object. To these thinkers the results of analysis seem to be
discrete, independent particles, incapable of re-uniting to form the
thought, emotion, or memory, from which they were derived. But
such a view seems to me to be but the natural result of a method of
analysis which proceeds without any sufficient attempt to maintain a
corresponding theory of synthesis and interconnexion. There are many
difficulties peculiar to such a theory, difficulties which are not at all
like those with which we are familiar in physical science. And we
must guard against applying to the results of psychological analysis the
notions we entertain regarding physical elements, Being unsuitable in
many respects, these notions only serve to form a prejudice against
psychological analysis. We mu:t establish our notions of psychical
elements on a purely psychological basis,

Various schemes for the systematization of experience have been
propounded ; but none has been definitely accepted. The science of
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psychology is at present in the unenviable position of having no con-
centrative hypothesis which is aceepted as a skeleton for all text-books
and as the ultimate motive of all detailed work and theory. The
theoretical advance of psychology must, therefore, lead to resnlts which
will trapsform and evormously extend the outlook of present theory
and which will lead to some unity of opinion upon the general lines of
theory and exposition. The need for such a theory speedily becomes
evident when we approach questions of detail regarding psychophysieal
correlation,

3. Philosophical references. The specially materialistic treatment
of the mind as a sort of subtle by-product of cerebral activity may be
dismissed, as it rests upon a totally mistaken and ignorant view of
cxperience. It may safely be maintained that if there is any realm
where interdependence of parts and systematization secem to be
patent, that realm is experience. We are apt to look upon experience
as a sueccession of unrelated particles, determined only from the side of
the body, because a bodily counterpart or governing influence is often
found where we might least expect it, and because experiences seem to
affect one another for change little enough, so long as we are not
actually enjoying them. After periods of forgetfulness they return to
us much in the same relations as we left them in.  But this feature
need not indicate a lack of interaction between them. The inter-
dependence of experiences may be largely static in character. The
sphere of mental dynamics seems to be the consciousness of the
moment, where new elements appear and where potent forces. continne
for a while, using their powers to produce vast changes. How far
abroad from the present moment the influence of these forees extends
iz not yet exactly known,

We may also well refuse to make any reference here to philosophieal
problems concerning the nature of veality. We must accept as valid
the naive view that there do exist things that are not wholly to be
identified with the momentary contents of the individual mind and
are thus far independent thereof. We may also accept the common
distinction of this class of things as ‘ material’ or * physical® from the
class of experiences or ‘psychical’ things. For the problem of the
reduction of this distinction does not affect the problem of body and
mind. The problem of body and mind is, and will always, from a
preliminary point of view, remain the problem of the connexion of
these two classes of things—physical, psychieal.

4. Correlation between the psychical and the physical. Whatever
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the nature of the connexion between body and mind may ultimately
appear to be, it must rest upon some form of correlation between
physical and psychical things. Both psychophysical parallelism and
interactionism involve such a correlation, so far as they agree that some
or all psychical processes are accompanied by or are evoked hy physical
Processes or wice versd.

No one, I think, would venture to sugeest, on the basis of positive
considerations, that every single aspect ot all the physical processes of
a single class, no matter how restricted it be, is represented by an
exclusive psychical correlative. Chemical and physical knowledge has
grown so minute and so dense as to form an effectual barrier to any
such attempt. Attenwpts have indeed been made to correlate moleeular
complexity with psyehical relationships. The oceurrence of conscious-
ness itself is sometimes said to be dependent upon the oceurrence of
molceules of enormous complexity’. Hering's theories of adaptation
also make some vague reference to processes of assimilation and dis-
similation. And certain aspects of colour theory, especially the in-
dependcnce of white-grey-black vision, complementary relations, the
facts of colour-blindness and of the distribution of eolour sensitivity?,
sometimes cl 2it speculations regarding molecular relations.  But these
theories couid hardly be said to offer any hope of deing justice to all
the features of molecular constitution. The spatial arrangements of
the relatively enormous units of the nervous system call, of course, for
closer consideration; but even of these only the more central disposi-
tions are usually boought into correlation with experience. The
problem of ecorrelation if it is to be in any sense exhaustively treated,
must be stated from a pevehieal basis,

These various considerations make it clear that the first step towards
statement and solution of the general psychophysical problem must be the
formation of an exhaustive catalogue of psychical states of all kinds,
properly classified us elements, compounds, or other kinds of derivatives.
For every one of these and for every distinguishable aspect thereof we
must ask whether some satisfuctory corvelutive cannot be found among
known or possible physiolugical processcs and their predicable qualities.
Unless this is done, I do not think that thz problem of the connexion
between body and mind can even be raised. Kvery setting of the
problemn presupposes at least a temporarily sufficicot completion of that

LW, MeDougall, Body and Mind, 279,
2 Cp. C. L. Franklin, Mind, N.5. 18938, 0. 473 {1,
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task., The greater our success, the more extensive will be the psycho-
physical correlation be; the limits of correlation will be given by
repeated failure to find or to coneeive for each mental state a physical
correlative.  We must take heed, however, lest the problem of correla-
tion change under our hands to the effort to identify the physical and
the psychical or to resolve them into one another. The temptation
thus to transgress the bounds of the problem is very great. After
finding marked traces of correlation between psychical units and
physical units, we are apt to look for a correlation between psychical
laws and relationships and physical ones, forgetting that the problem
of correlation only exists because psychical units differ radically from
physical units and yet at the same time seem so to differ from one
another in their own specific ways that their differences can be corre-
lated with the steps by which eertain physical units differ from one
another in their specific ways. Neither the units of either side nor
their absolute differences ean be EDIHI]FLFE{‘I with one anﬂther, but nn].}r
their relative differences in so far as these constitute a series of a regular
nature on either side. If only the regularity, and not the differences
themselves, can be compared, neither can any other laws nor relations on
either side be brought into parallel exeept in respeet of furmal charac-
teristics, such as regularity, unity in difference, ete.

No more facile and useful scheme of pﬁ}"(:hu]}hy:ﬂitﬁ could be imagiued
than that of the associationist psychology, which in its essential form
must always hold an important place in the field of psychological theory,
however far that may ultimately extend beyond the bounds set by the
primitive forms of associationism. In the latter the only important
distinetions were those of quality and of simultaneity or succession
among sensations and images. Quality ecould be correlated with the
varying localisation of fanetion, familiar to common knowledge and
later confirmed by the facts underlying the law of the specific energy
of the sensory nerves. Different qualities were not thought to be
separated by distance or by anything else; they were simply fused by
aggregation into a percept; hence the separation by distance of the
areas of localisation created no discomfort. If it came to view at all, it
did so naturally in the time intervals between successive images.
These intervals were, of course, to be correlated with the time taken for
excitation to travel from one sensory area to another,

Whatever prominence may now be given to the notion of association,
we have already gone far beyond the simplicity of the early psychology
of this school, We are familiar with an enormous amount of detail,
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especially in the field of simple sensation, which was then unknown.
But attention has been concentrated mainly upon the discrimination of
absolute and differential limits and the registration of the corresponding
values of stimulus; the problem of the systematization of the simple
sensations has been comparatively neglected. It has been thonght
impossible and useless; impossible, because the varieties of sensations
we find seem so disconnected psychologically that only the aceidents of
biological development could give them some sort of explanation; and
useless, because many ways of classifying attributes seem possible and
none seems to add anything to our knowledge of sensation in general.
But 1t must be evident that the true understanding of the physiology
of the senses can ouly come when we have succeeded in classifying
sensations and their attributes properly, so as to make them throw
light upon the general constitution of experience, Even before we
reach this point, we should find that the true classification of attributes
makes the physiology of the senses more coherent and acceptable.  For
the psychological facts are just the key to the arrangement and inter-
pretation of the physiological facts,

5. The attributes of sensution. The most direct attributes of
gensation are commonly known as quality, intensity, extensity, local
sign, duration, and position in time, The presence of intensive differ-
ences in all kinds of sensations, with the possible exception of vision,
is undisputed. Differences of opinion exist regarding the quality
of auditory, kineesthetic, labyrinthine, and wmuscular sensations and
regarding the extensity of wany sensations, especially the anditory
(where some recognise it in the form of wveluminosity), and the
olfactory, kinmsthetie, and wmuseular (where it seems to be absent).
Nutivistic and genetic views of the nature of local signature oppose
each other and call for different physiological theories. The attributes
of duration and position in time arve at present perhaps completely
question. They scem at once the most obvious and the most obscure
of all. The attribute of duration finds mest general acceptance, which
is the readier as this particular attribute is felt to be very harmless and
unimportant. Position in time presents greater difficulties; as an
attribute it invokes the same sort of suspicion as does a nativistic local
slgn,

The importance of these two attributes must be emphasized at this
point. For the question of the simultaneity or succession of bodily and
mental correlatives is bound up with them, and unless this alternative
is resolved, there can be no hope, at least from the physical side, of
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extending the theory of psychophysical correlation into a theory of
psychophysieal eontinuity. Correlative simultaneity is incompatible
with the general prineiples of physical science and especially with the
conception of energy, if we ignore for a moment the difficulty of
considering consciousness as a form of energy at all.  And if succession
be the more probable view, the further question arises: is the succession
of bodily and mental states of only one direction, or is it also reversible?
But it must be abundantly evident that the alternative of psycho-
physical simultaneity or succession is not really resolvable. We can
hardly hope to succeed in comparing the conscious position in time
of two such events as an experience and its accompanying neural
excitation. And even if we could, it would avail us nothing. For
the presence of a regular interval of time between neural excitation
and correlative experience would be absolutely undetectable. As a
matter of fact an interval of time does elapse between stimulation
of a receptor and the correlative sensory experience; but we are quite
unconscious of it and fail to detect it, unless we infer it from the fact
that the time interval for different receptors differs or from the latent
time of museular reaction,

Thus 1t is evident that we must inclade duration and position
in time amongst the attributes of sensation, even if only to provide
a basis for the genm‘n] |1|1:l:r|t-m of correlation formulated above. The
problem of the alternative of simultaneity or succession does not
follow upon the problem of correlation, but must be merged in if.
Hence it is possible to omit all reference to time in the statement
of the latter problem.

6. Some difficulties urged aqainst parallelism.  Some form of
parallelism may then be said to be by presumption the accepted
doctrine.  But the more restricted view of interactionism is not
without its supporters. 1t is, curiously enough, at once the easiest
doctrine to make plansible and the most difficult doctrine to prove.
To make it plausible it is only necessary to pause before the difficulties
of psychological analysis on the one hand and to underestimate the
pussibilities of neural complexity on the other. None of us can really
avoid doing either of these things at some point or other. The
difficulties of psychological analysis make us incline to believe -that
the brain sometimes vields us full-grown *higher’ mental states that
are unaualysable, or weaves into a unity components that could not
be supposed to produce that unity entirely by themselves. And if
we sueeced in our psychologieal analysis, we may perhaps teo readily
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concede that the brain could nob possibly contain mechanisms of that
peculiar kind which our analysis demands.  Those who are sceptically
or r:rit.ic:lllj.’ inclined will, therefore, find it hard to abandon the pu.mllf:l-
istic view, however strong the evidence against it may be.

This evidence has been recently gathered by W. McDougall and
has been admirably expounded in his works, especially in his paper
“On the Relations of Corresponding Points of the Two Retine!,” and in
his book Body and Mind (Methuen, London, 1911). McDougall attempts
with the help of the typical, and, of all, the best studied, example of
binocular vision to show that for certain aspects of psychical stutes—
generally their wnity wmidst diversity of content—no physical corvelative
s known or conceivable. 1 propose briefly to state his arguments and
general conclusion in favour of interactionism, and to urge certain
considerations which seem to me to make the facts still compatible with
the demands for correlation and consequently with the broader views
of parallelism.

The arguments are as fo'lows?®:

(1) *““Anpy illuminated surface appears no brighter (or bat very slightly brighter)
in binocular than in monecular vision.,”  [Independence and equivalence, |

{2) The facts of Fechner's paradox. | Recouciliation of differences. |

(3)  An after-image is much more easily revived by stimulation of the eye it was
formed in than of the obher, [fndl_'||mn‘1um:ﬁ.]

{(4) Binocular ficker disappears at the same rate of alternation of phases as
does uniccular Hicker and is |rrewtiu::]i_1r' ind&!u:mlm:t of Hillllllt.:l!ll_'llt.}’ or alternation
of phases in the two eves,  [Independence and equivalence. |

{5) The facts of Hicker-rivalry and of the rivalry frequently observed in binocular
colour-mixture and of the volitional predominance of cither of two rival fields.
[Failure or suppression of reconciliation.]

{6) The independence of the two eyes with regard to the after-effects of seen
movement.  [Independence. ]

(7) The fusion of disparate points in binocular vision and the influence of
practice thereon. [Reconciliation of differences.]

(8} The acquired readjustment of corresponding points in certain cases of
squint. [ Ditto. ]

{9} “Perhaps the strongest evidence against the ‘common centre’ is afforded
by the facts of functional blindness of one eyve, whether occurring as a symptom of
hysteria or induced by hypnotic suggestion.”  * But how iz this dissociation
or circumscription effected ¥ The subject himsell knows nothing of the anatomy
of his brain®"

(10) *“In certain rare cases a lesion of the visnal cortex has produced a small

area of blindness in one retina ouly : a fact fatal to the common viewd”
[ Independence. |

¥ Reain, xxxmon. 3714
e eit. 372, The words in square brackets are added by me.
B TR T L 1 {dp, eft, 202,
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(11) “1It seems that the owl, the frog, the chameleon, and other beasts of prey
enjoy binocular vision in spite of the fact that in them the decussation of the optie
nerves at the chiasma iz complete.”

(12) “The hypothesis of the ‘common centre’ is founded upon a radieal
misconception of the conditions of fusion of effects of sensory stimuli "—viz. *That
the sensation evoked by the stimulation of any sensory point or nerve-fibre comes
inte existence as an isolated or detached fragment of psychical existence, and that
such fragments become compounded to form a consciousness” only in virtue of
a corresponding fusion of subservient nervous conditions. The true statement may
be formulated in the following way: “In so far as sensory stimuli affect con-
sciousness, they produce partial modifications of the complex but unitary whole
of consciousness ; and when several stimuli simultm'mmm]jr affect consciousness,
their effects in consciousness can only be discriminated from one another in so
far as there obtains some special ground of distinction. Such special grounds
are of two principal classes—namely differences of quality and differences of local
signature of the several sensory effects of sensations, as we commonly call them ;
and the power of distinguishing...sensation-elements by aid of either of these
grounds of distinction depends largely upon previous practice in active dis-
erimination.”

“When the effects of two or more sense-stimuli appear in consciousness
combined to a common resultant, this is because the separate cerebral processes
act upon this one being [eall it the soul or what you will] and stimulate it to react
according to the laws of its own nature with the production of changes in the
stream of consciousness!.”

I think we may agree that these arguments are decisive against any
view that holds that the excitations from the two retins impinge upon
a unitary, common, centie—a sort of blob of undifferentiated jelly—and
are there simply and entirely summated, merged or wrought into one
another, as two drops of water that run together. But this view hardly
needs such heavy condemuation, For if the unity of the individual
consciousness does not involve a puuetate cercbral seat for the soul—as
the failure to find one seems to show —neither should the lesser unities
of consciousness necessarily imply the existence of corresponding punctate
centres. Besides, it is obvious that the existence of such punctate centres
of fusion would be the very strongest evidence against parallelism.
Even if we suppose that in the common centre the two contributory
excitations were merely superimposed without summation, such a centre
would be nseless, beeanse it would offer no physical correlate to binoeular
stereoscopic vision. The neural basis of binocular vision is undoubtedly
much more complex than has been often rashly supposed.

But having established that the two eyes are in certain respects
functionally independent, in others functionally equivalent in spite

1 Op, eit. 208,
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of independence, in others again irreconcilable, and, finally, in others
without doubt extensively and variably reconcilable, both with reference
to the accompanying experiences and to the museular outeome,—must
we therefore conclude that the dewands of no legitimate form of
parallelism can be fulfilled? Are we not rather called upon first to
svstematize as concisely as possible the very various psychological facts
adduced, and then to find or conceive some correlative neural basis for
them. If we cannot pull the child’s coat on to the man’s back, we must
cut a new garment from our cloth,

7. The problem of psychical analysis. It is a common objection
which MeDougall urges, that seusations of similar quality fuse in a way
that defies analysis. They can be distinguished when they occur
successively merely because of their succession. But we must be
careful that we do not try to dictate the facts. One obvious limit
15 set to analysis. We cannot maintain binocular synthesis and at the
same time somehow separate it for observation into its discrete parts.
But that does not mean that when fusion of sensations takes place,
there is no longer any evidence of the existence of the manifold that
fused to unity, The fused unity does not differ radically and in every
respect from its components, although suggestions are sometimes given
to this effect. The rather narrow limits set to the reconciliation of
differences in fusion show this most emphatically.

8. The laws of psychical fusion. We must simply recognise the
peculiarities of psychical fusion. We must not expect them to be the
same as those of physical fusion. The law of the conservation of
physical energy invelves the smmmation of fused components; it is
in fact a quantitative law. If there is anything of which we may
be certain it is that the laws of psychical fusion are not guantitative
laws. Can we not recognise a law which might boldly be called the
law of the conservation of psychical identity, and which might be
formulated in the following words %—When two sensory experiences
combine so as to produce a unity in which they are not separately
distinguishable, all those attributes of which the same varicties are
common to both experiences, are conserved identically, without pre-
jndice to any divergent psychical attachments these identical attributes
may possess, I know of no attribute of experience which offers any
exception to this law. And I do not at all see that on any view
whatsoever demand conld be made for the existence of a parallel
unification or identification of subservient neural processes. The
psychical identification as such is quite compatible with physical
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discreteness as such. Physical disereteness of the neural processes
whieh actually subserve equal intensities psychically identified (if we
have really established such a thing), would only involve the assumption
that the neural correlative of intensity is not the same part of the neural
unit, say a series of neurons, which subserves a given :ensation, as
perhaps the neural corrclatives of colour-quality or local sign of that
sensation. If the fused psychical eomplex is subseirved by a cordinated
neural complex, why should not the simple sensation of many con-
centrated attributes be subserved in the same way?

But the main interest of the systematic psychological study of
binocular vision resides, not in this law of the conseivation of psychical
identity, but in the laws which govern the fusion of experiences in
so far as they differ from one another in some one attribute. In
binocular vision unicenlar fields which differ in quality, intensity, or
local sign are reconcilable under certain cirenmstances. Differences
of guality are sometimes reconcilable, when we get the processes of
binocular colour-mixture,  Differences of intensity often produoce
lustrous effects and differences of local sign nsually give us stereo-
scopic vision. All of these binocular effects can also be got
uniocularly.

9. The vesual systemic sign.  Moreover, we must not omit to take
note of the individual nature of the two fields of vision. It is a familiar
fact that if we interchange the right and left eye views of a stereoscopic
slide of a simple object such as a pyramid, the previously =olid pyram:d
pointing its apex towards the eyes now seems to be a hollow pyramid
whose open base is exposed to view. In both cases accommodation,
convergence, and the sum total of excitation are the same. The only
difference is the interchange of the two halves of the complex excitation.
It is therefore clear that the two eyes or the two fields of vision are not
indifferently interchangeable systems,  We can, I think, hardly assume
that the mere disposition of the cerebral components of excitation
produces such a radieal reversal of psychical effects without any inter-
mediary being present in the uniocular components of fusion. I propose
to eall this intermediary—for want of a better name—the ‘systemic
sign.

If this sign is consecivus it should be introspectible, but it need not
be readily so. Its existence is sufficiently guaranteed if it is detectable
at all. I think this may be allowed, although the evidence is hardly
vet clear. Apart from this, however, and as its existence seems to
me to be implied as the ground of binocular reversals, I should like to
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suggest its use as a means of explaining the facts of functionul blindness
referred to by MeDougall in his ninth argnment. These facts involve
a physiological knowledge of areas of localisation ouly in the eyes of
a theory which ignores or refuses the assnmption of systemie signs,  If
there is n visual systemie sign, it 1s evident that a patient in hysteria
or in hypnosis has a direet means of bringing the field of vision of one
eye into relation to suggestive inhibition. The inhibition will naturally
apply to all the contents of consciousness that are characterized by the
systemic sign; this in turn may naturally be arouzed by verbal
sunggestion or by touching one eye or the like. For it is evident that
what is associated with a systemie sign can act as a vehicle to reach
the contents of that system rather than those of another. To each
visual system we must suppose to be linked in complex ways the
musecular and tactual sensations from the same eye, as well as all the
conceptual terms applied in intelligent life to these.

}_‘[n:,r we not further counsider the systemic sign as the ps}'c'hi::ul
correlative of the separate central localisations of the effects of stimula-
tion of the two retina? [ ean see nothing but advantage in doing so.

When the contents of the two fields of vision are identical, the
difference of H_}"H[-L‘:]Ilill ﬂignﬂ. seems to be somewhat inetfective. The
result of fusion gives chief prominence to.the conservation of identity,
except in so far as the appearance of Hatness is concerned.  DBut it
would be rash to assert that when the fields of the two eyes are not in
any way distinguishable, binocular vision is then completely identical
with uniccular vision. There has been a tendency, I think, to presume
upon this view in treating of the relations between uniocular and
binocular intensities and the like. If there iz no summation of
intensities in binocular vision, 1t does not follow that the unitary
binocular field which resnlts is a llnil.}-' without any included differences,
It is only so as regards intensity. The same holds for binocular colour-
mixture and for other attributes of visual sensations.

On the other hand, when the two fields of vision are extramel_}r
disparate in any respect, the systemic signs become again ineffective ;
they fail to reconcile these differences and rivalry results, be it rivalry
of intensities, colours, or local signs. Reconcilable differences must lie
apparently within a certain range, which may vary for each kind of
difference, as well as for practice; and certain forms of reconciliation
exert a strengthening effect upon the reconciliation of otherwise rival
fields, as we find in lustre and binocular colour-mixture, which are both
supported by identity of contours and by stercoscopic vision,
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10. Sufficiency of positive stutements, But it would be inopportune
to pursue further matters which still await exact determination and
formulation. Perhaps enongh has been said to indicate methods which
seem applicable to the systematization of experience. In face of the
statement that a reasonable and sufficient analysis of experience is
impossible, more than an indieation of methods can hardly be expected.
In so far as systematization succeeds, we do not need to go beyond the
positive statement of the laws included within it. The law of the
congervation of psychical identity does not seem to ecall for any
operative agent. I do not see any reason why we should expeet exact
statements of the laws of the reconciliation of differences in fusion
to involve the assumption of any intermediary. The ‘soul’ seems an
. nnnecessary postulate, at least within the sphere of sensory experience.
Whether it is necessary in other regions of experience it is at present
impossible to say with positive assurance. But in so far as these regions
of experience present {eatures analogous to those of seusory experience,
the postulation of the soul as the agent of the unification of experience
hardly seems iuevitable. For this purpose the soul seems to be as
unnecessary in mental life as are in nature the agent ‘forces' we so
often tend to assume as the motive life of her laws.

But although the soul dees not seem to me to be in this connexion
as necessary and as useful as McDougall would have it, I am sure that
in postulating the soul to explain the processes of fusion MeDougall has
emphasized the problem which on the psychical side first faces every
attempt to solve the general psychophysical problem. There can be no
doubt that the problem of the understanding of the psychical complex
as such is in this connexion chief of all. It would be rash in a short
paper like this to presume upon the solution of it. I ean only indicate
the lines of solution which at present seem promising and worthy.
I do not think that we can yet afford to aceept any conclusion that the
satisfactory analysis of psychical complexes is impossible. Nor do we
seem to be helped by postulating a most complex and wonderful agent
to relieve us of our difficulties. We must face these difficulties boldly
and hope for success in the positive systematization of experience and
in the understanding of its complexes in terms of 1its elements.
A quantitative understanding of them is excluded, it is true; but
have we therefore in the psychical world no form of insight which
convinces and satisfies? Surely we have! If we can spread out the
physical world under the microscopic eye of science and gaze upon it
throngh that vision with the full promise, if not already the gift of
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satisfying conviction, can we not also hope to spread out the psychieal
world before us and leaven it all with the yet partial insight of our
inner vision 7 We still see only with the eyes of childhood; we have
not yet observed and pondered enough. DBut the practical reason of
childhood is already the promise of man’s purest understanding.

11. Psychophysical correlation. When we turn to the problem of
correlation, we must ask at each stage in the progress of psychical
analysis whether our results are compatible with what we know about
the central nervous system from evidence other than psychological. It
is of course permissible, where direct knowledge fails, to speculate on
the probabilities of neural arrangements by inference from psychical
facts. We might even under certain cirenmstances speculate upon the
probabilities of a wider world of mind from consideration of the larger
schemes of the physical world. But it should surely make us eall a
halt when we find that inferences made from psychical facts to physical
probabilities are held to establish a partial lapse of the expected
parallelism between the psychical and the physical. Even if we admit
the validity of these infercnces, must we not agree that they do not in
principle really carry us beyond the knowledge of every-day life, that
there are two eyes, but only one mind and one muscular response ?
We cannot suppose that the neunral paths from the two eyes are
entirely separate over their whole course, but only that they are
not coordinated so soon or at the same points as we once believed they
were. For coordinated they mnst be somewhere and somehow, not for
the sake of peychical fusion, but merely for the sake of the unity of the
musenlar response,

This coordination of the muscular response is recognised by many as a
fact of unique importance. But its importance must not be exaggerated.
It cannot be supposed that confluence in the efferent system is the sole
gronnd of psychical fusion and explains all the peculiarities thereof.
For we should then be involved in all the confusions of a ‘common
centre.” Coufluenee for the purpose of motor coordination can only be
supposed to be a partial condition of fusion, if we consider that the
neural substrate of, say, intensity lies where the converging paths are
still separate, while the neural substrate of local sign lies near the point
of confluence. The neural correlates of the various attributes of one
simple sensation would then be spread out in some sort of linear series.
No objection would, of course, be offered to such a view from the side
of psychological theory. Our only enquiry is whether the demands of
correlation can be satisfied or not. It is for the physiologist to say
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upon the basis of direct evidence whether any proposed neural secheme,
devised to explain the facts of musenlar coordination or to meet the
demands of parallelism, is possible, probable, or necessary.

It is a significant fact that the feature of unioeular experience which
shows by far the greatest extent of recouciliation of differences in
fusion is its local aspeet. There is also clear evidence in the cases of
lustre and binocular colonr-mixture that the reconciliation of differences
of brightness snd colour is very much supported both by the identi-
fication of loeal signs and by the reconciliation of their differences.
The ecoordination of muscular response seems therefore to involve the
existence of a neural basis which shall bind the efferent system to, or
give it some sort of foundation in, the neural correlative of local sizns;
so that the modifieation or complication of muscular responses shall
help to modify or complicate local signs. In this way we might give
credence to all the facts and still deny that the motor coordination is
the sole ground of fusion. 1t would be @ condition of fusion only in so
Jar as it is based upon, and by its changes helps to modify (other means
of modification still being possible) the local signs, which, as originally
given, or as integratively developed, enter as the attribute of sensations
into the components of a complex process of fusion,

Therefore it still seems possible to correlate completely the complex
peychical unity of binocular vision, fused according to the particular
laws of psychical fusion, with the complex physical unity of binocular
stimulation and response, coordinated according to the particular laws
of neural coordination.

(Manuscript received 3 August, 1012.)




