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The State of Public
Knowledge
o

In The Discipline of Peace—a book recognized by,
_many reviewers as an important contribution to
social thinking—Dr. Barlow brought his know-
ledge as a physiologist and his experience as a
practising physician to bear upon some of the
most urgent problems of our time. The State of
Public Knowledge has the same application to ques-
tions of interest to everyone. But in this book,
Dr. Barlow’s approach is through an examination
of the processes of knowledge ; and the evidence
of neurology and of gestalt psychology leads him
to be highly critical of much in the philosophical
tradition which in the main has been accepted in
the last two centuries. .

Language contributes to knowing in much the
same albeit less specialized way as do the standards
of science. Accurate methods of using symbols and
standards enable us to reach a high degree of
common understanding ‘in particular fields of
knowledge: the resultant common' factor con-
stitutes public knowledge. The contrast between
reason and instinct' throws light on the living
principle which is able to use reason. In the social
order much confusion arises, because although we
are aware of persons and families as biological and
spiritual creatures, our public knowledge has not
yet applied successfully its technique to this
territory. Our knowledge of inanimate things is
for the most part public knowledge displaying a
large measure of common agreement. Qur khow-
ledge of living things, ‘including families and'
societies of men, is permeated by public know-
ledge of the material world, but is not yet illu-
minated by an adequate public logos of the living
world. The science of sociology suffers from this
lack, ‘as the author demonstrates at some length.
‘Finally, he maintains that not only has. public
knowledge to be rendered adequate in the bio-
logical and social realms, but the synthesis which
our knowledge calls for must depend upon
integration within the actual life of society: and
the unit upon which such social integration de-
pends is the family. The author challenges,. there-
fore, not only our theory of knowledge, but’
jerrors in our sdcial attitudes which, as'he shows,
arise from it.. . 7, RN S
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PREFACE

men ; and to answer this raises problems not easy to answer. After all,
what is knowledge, how does it work, what is it for, what is it that we
know, and when is knowledge reliable? These are not new questions :
indeed men have been seeking the answers to them for thousands of
years. But they are quite unusually urgent and critical in our day.

I have had the temerity to try to show that the conclusions
to be drawn from the experience our senses give us can never
amount to the sum total of the business of knowing. Here we
are already deep in philosophical issues difficult to state and
laborious to understand. Contemporary science has both deepened
these issues and thrown new light upon them, by informing us that
what the senses tell us has already been formed into patterns. This
must be due to a power of integration similar, or at least closely
analogous, to the integrative power of reason. If we watch the machin-
ery of sense as science shows it to us we begin to see something of how
this integrative power works. Accordingly, I have gone into some
detail in degcribing the physiological instruments of the sense of
sight. ’

This leads me on to the reflection that human consciousness, when,
at what is called a higher plane of function, it uses words along with
images, carries on this work upon an altogether different level, The
process of building patterns into new and more complex ones is char-
acteristic of the mind in all its operations, even to the building of our
science and other common or public knowledge. So we get to a de-
scription of how we get our knowledge and how it is that that know-
ledge is communicable and verifiable.

The integrative power which has built up what we know is also
active in what we are doing, as living beings, below—and perhaps
very far below—the level of personal consciousness. For instance it is
manifest in the tissues and organs of our body. Or again when we talk
of people being teased by problems, and of their knowledge being of
1o help to them, we are already presupposing an integrative power
which lacks knowledge and is thwarted by that lack. How this can be
80 is important to understand. For here is the key to our understand-
ing of how a system of knowing, which is shared and common, is
required to fertilize our culture ; and how that system, if it loses con-
nection with the vitality of life from which it originates, fails of its
ultimate purpose. The power of knowledge to fertilize culture remains
only so long as it does not frustrate or distort the power of life from
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PREFACE

which it arises—a power which works in other natural beings as well
as in the soul of men.

In the light of this analysis, what we know and what we do take on
a new aspect ; and we see how important it is to grasp the character
of the knowledge we have, the way it should be used and particularly
its relationship to the personalities who are in fact using it. We con-
front the danger of enforcing a system of knowledge which, however
serviceable for some limited purposes, inhibits or distorts our appre-
hension of experience. Finally we are led to consider what is necessary
for the good employment of the public knowledge which we have
accumulated. This is a matter which can only be comprehended in the
light of an understanding of the development and integration of the
personality.






INTRODUCTION.

There are moments in the life of a culture when it is to be seen that
a view which has long been held and acted on is now ripe to have
judgment passed upon it. On such occasions the necessary imperfec-
tion of man’s knowledge is thrown into relief. Discrepancies are dis-
closed between his recent experience of his situation and the view
which led him to that experience. It is a period of review and revision.
Although the old outlook no longer satisfies, it has provided, in the
course of its development, new evidence sufficient to permit us to
formulate a new view capable of taking its place.

Such an hour is apocalyptic. Men are aware that a world is ending.
Every phase of their social living displays tension and discontinuity,
and there are accordingly many levels at which the impending shift in
the basis of living can be disclosed. But the welfare of man requires
that his knowledge shall be sufficiently co-ordinated for the situation
of mankind to be felt and understood with a certain simplicity. Not
until knowledge coheres in a new and acceptable pattern is man en-
abled to make a new approach to the universe by and in which he
lives. Culture can then bud forth into a new age.

The way in which man knows his situation has also an influence
upon that situation, What he does is affected by what he thinks he can
do and also by what he thinks he ought to do. His views on these
points are conditioned by his knowledge of himself and his world,
which, considered in the sum, is never complete and never quite accu-
rate. But he is compelled to act as if it were both, and therefore in his
management of affairs he forces his world, to the limits of its adapt-
ability, to conform to his views. This need for an understanding on
which a coherent and cultured society can act, underlies the need
which man has for philosophy. We do not need to ask the philoso-
phers how we are conveniently to arrange the affairs of to-day by the
rules of yesterday : that is a matter which may be eavesdropped in any
club or bar. But when the precepts of the last year, of the last century
and indeed of the last age have been brought into disrepute ; when the
cycle of progress had revolved, and its promised land is found to bea
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INTRODUCTION

performance of the self which has its motivation beyond conscious-
ness. Public knowledge of selfhood comes to comprehend not only
that there is such a thing as private knowledge of self (consciousness)
but also that there is psychical motivation beyond consciousness (the
unconscious).

When these varied viewpoints and fields of knowledge have been
sorted out, it becomes possible to escape from the syllogisms which
have rendered philosophy so barren of recent times and to re-formu-
late the issue which knowledge presents to man and man to know-
ledge. These are large claims. Even the consideration of them requires
much effort and application. As to whether they are valid. the grounds
for judgment are to be found in the evidence submitted.
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I
THE EVIDENCE OF PUBLIC KNOWLEDGE

Unoertainty and dissatisfaction with the philosophical precepts of
the immediate past invite us not merely to reformulate our no-
tions about our place in the universe—they also require that we should
reconsider the nature of the evidence upon which these notions rest.
Since man has to act upon his judgment and indeed to commit his
whole culture to the consequence of taking such primary decisions as
he may reach either by conviction or default, the nature of the evi-
dence presented to his judgment is of paramount importance.

Philosophers have been universally and necessarily preoccupied
with the twin problems of the nature of the evidence underlying judge-
ment and the mind’s use and management of it. When Aquinas at-
tempted a great synthesis of the knowledge of his day, he affirmed:
“Nihil est in intellectu quod non antea fuerit in sensu’. At the peak of
the philosophical era which is now drawing to its close, Kant asserted
that ‘without the sensuous faculty no object would be given to us’ and
as a corollary, that ‘the understanding cannot intuit, ahd the sensuous
faculty cannot think’. Thus, right at the beginning of this question of
evidence the thinking man is called upon to give himself an account
of the operative scope of the senses.

It has been customary to say that by sense, objects are given to us.
Thought has been looked upon as the mind’s characteristic usage of
the objects so given. It has been laid down that it is by these means
that we acquire the evidence which knowledge represents and upon
which we act. Within this situation the special activities of science
have been held to be an inquiry which brings us knowledge of
the unknown., It is true that phﬂosophers have hesitated to accept the
view that the objects which science reveals are the substantia of the
unknown. Kant described a gulf between the thing and the thing-in-
itself—between the phenomenon and the noumenon. He did not say
what degree of quality and existence his phenomenon had. But such
substantiation as it could be allowed, came to it, as he asserted with
axiomatic certainty, from sense and from what the mind can do to
what he called the intuitions of sense.
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THE EVIDENCE OF PUBLIC KNOWLEDGE

Is there any connection between our dissatisfaction with our philo-
sophical position and the philosophical view that knowledge is based
on sense? The answer to this question can only be provided by examin-
ing the gap | between knowledge and experience and notlcmg how well
or ill experience is served by knowledge. But for this it is necessary
to re-define with precision the processes and scope of knowledge;
which is what philosophers have been doing in various ways through-
out history. If experience and experiment show that our knowledge
is of a greater scope than the sensory origins of knowledge explain
then obviously we are called upon to allow for and if possible to
comprehend this penumbra of knowledge The need for such an in-
quiry is suggested by the experience of modern psychology with its
exploration of what it calls the subconscious and the Unconscious
Mind.

vadently such an inquiry is no easy matter. Not only is the in-
quirer walking in unfamiliar territory, he is also unable to place
reliance on the traditional sign-posts. Consequently he must-start
from scratch and step by step he must check and verify the means
which he employs to find his direction. If he is to be successful he
must use means which others who come after him can employ in the
same situation with the same result. And indeed any means which
will meet this requirement he can usefully employ. There is moreover
an obvious place for him to start. Consciousness has in its essence
the quality of knowing and sense is of course the instrument of con-
sciousness. The obvious method of approach therefore is to turn con-
sciousness in upon itself, to ascertain what experience and experiment
teach us of the field of consciousness based on sense. Then, having
defined this with as much precision and care as possible, we can use
the knowledge as a frame of reference and re-examine our experience
in the light of it.

- Such an approach is the easier in that relatively precise information
has in the_last three generations become available concerning the
structure and function of sense. To acquire this neurological informa-
tion is a tedious and difficult undertaking, However it is expounded,
it remains technical and complex. It is however the essential and in-
dxspensable guide to our inquiry. By the examination of our experience
in the light of this guidance it is possible to frame the philosophical

ofourdaymanewandrevealmgmanner It is to be hoped
that the reader will find the rather difficult reading of the first part
16



THE EVIDENCE OF PUBLIC KNOWLEDGE

of this book justified by the insight which the developed argument
gives.

In the course of the argument it is necessary to trace how individual
sensory functions are woven together. This leads up to an issue to
which philosophy has hitherto paid too little attention. I mean the
fact that knowledge is in a large measure a common thing—a public
thing. In everyday thinking we find increasingly that many minds
contribute to our knowledge and that we depend almost unwittingly
upon that contribution. An insight into the integration of sensory
function brings some very helpful suggcstions as to the way in which
pubhc knowledge is built up from the activities of many minds.

It is built up in three ways. The first is when conscious knowledge
(which by definition is sensory knowledge) is obtained by a specific
procedure as in science, so that the procedure can be repeated at will.
The knowledge then becomes available to all who care to use the pro-
cedure or its results ; it becomes public. But knowledge in this sense is
like a spotlight. It can be moved and its illumination can.be reinforced
and extended. But what is shown up is limited, and partly determined,
by the method of illumination itself. Just as the spotlight upon the
hero ‘picks out’ and emphasizes his figure from the wide background
of the unfolding drama, so our public sensory knowledge in its present
imperfect state, lights up no more than a part of the darkened stage
across which the march of life is proceeding.

Secondly, intruding upon publlc knowledge, the spontaneous, sub-
jective drama of personal experience unfolds. This spontaneity is un-
predictable and as such is unknown to public knowledge until after it
has displayed itself. Yet in the moment of its emergence it requires to
be illuminated by the public limelight. The public knowledge which
results can then be used by the subject who is alone able to say ‘I am
that I am’ and thus to bear private witness to his selfhood.

Thirdly, when public knowledge reviews such events as it illumines,
it accumulates evidence of an unknown hinterland out of which the
motivation of the self seems to spring. This, in public knowledge, we
commonly speak of as the Ungonscious.



II
SENSE

f we acknowledge an unknown universe beyond the barriers of

sense, we may say that the pathways of sense and the traffic they
carry afford us evidence of a certain sort about that universe. Such a
statement as this is well enough if we know with some precision the
essential points about sensory pathways and their traffic. But until we
have some public and agreed information about the operations of the
senses, just what we are saying and what it implies will not be clear.
In the last two or three generations scientific information about sensa-
tion, which is public and agreed, has been accumulated by neurology.
This information is recent, and subsequent to the great philosophical
systems of the past. Those systems were in greater or less measure
founded upon some scientific view of sensory function, and the views
have, in certain respects, been superseded. The view of sense in which
Kant in The Critique of Pure Reason, founded his description of our
faculty of knowledge is a case in point. Kant’s views of external sensa-
tion, which tells us about objects outside the self, were, by modern
standards, inadequate ; but his views of internal sensation, which re-
sponds to incidents within the self, were actually incorrect. Yet many
of our conclusions about man’s place in the universe are at present
derived, either directly or more often indirectly, from the Kantian
arguments. Upon these conclusions we have based many of our
methods of approach to our universe, and our views of our place in
it have been coloured by these methods. We are therefore called upon
to review the information with which the neurologist provides us, not
simply as the product of the curiosity of yet another specialism, but
as a matter which affects the very heart and quality of our cultural
being.

It is however by no means.enough simply to stuff our mental port-
folios with information which the neurological textbook affords. The
analysis of the nervous system into many parts, the enumeration of
these parts and the measurement of their physical properties—these
procedures will not give us the answer which we are seeking. The vital
question of how it is constituted is only instructive in so far as we can
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SENSE

set this information against an understanding of the part played by
the mind in the pilgrimage of man. It is'important that we should
understand how each separate sense works. But this information is of
itself less important to us than an understanding of the use which the
mind as a whole makes of the sensorium as a whole. Nor indeed is it
desirable, or for that matter possible, to understand in isolation the
mind’s general usage of sensation. Although analysis may tear off the
limbs of knowledge for its edification, in the life of a culture know-
ledge has its necessary integrity, and this is to be understood only in
relation to the cultural situation of man the knower.

In our search for the essential pattern of the mind’s function we
find that the. internal architecture of the function of an individual
organ such as the eye, is not only in agreement with that of other
sense organs, but also with the pattern of organization which we dis-
cover in the higher levels of the mind. The characteristic fact about
mental function, at whatever level we examine it, is the interweaving
and interpenetration within it of the internal and the external. This
fact, which is of the first philosophical consequence, is of recent
recognition. The neurologist tells us that the senses are of two kinds,
external and internal, the former tells about objects outside the self,
the latter about incidents within. We find that to the function of such
organs as the eye and the ear both internal and external senses con-
tribute. When we pass beyond sense, and consider the function of
the mind at the level of scientific investigation, we are told of the im-
portant part played in it by observational procedure, Here the scien-
tist is called upon, not simply to observe what is external, but also to
take stock of what he does. He has to allow for the observer as well as
for the observed. Indeed he has found that what he does in order to
observe, may affect his observed results. Thus, both in the operation
of the separate organs of the mind and in those of the mind as a whole,
we meet with the same interpenetration of the external and the inter-
nal. In the operation of an organ such as the eye, we are able to distin-
guish with some simplicity how this interpenetration is able to occur.
The pattern of function which we are able to display has its relevance
to that of more highly developed.psychological powers.

We know that, considered as a contributor to conscious knowledge,
sighit is not located in the eye, any more than touch is in the skin, or
taste in the tongue, or smell in the nose, or héaring in the ear. Con-
sciousness requires the participation of the higher levels of the brain,
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SENSE

It is the intact brain, nourished by the living body, which is alone
capable of using the organs of sense. But none the less, if sight is in
question, the organ which the brain must use is the eye and the eye
only. Along with this pattern of function we find a structural or
anatomical pattern which is complementary to it. The antomical pat-
tern is not restricted to the eyeball, but is dispersed throughout the
brain. This notion of complementary structural and functional pat-
terns (how it is made and how it works) as two manifestations of a
single unity has to be added to that of the interpenetration of the in-
ternal and the external to enable us to glimpse the first dim outlines of
sensory function. But before proceeding to a description of the
anatomy of vision, itis necessary to have a sharp idea of what is meant
by the neurologist when he speaks of internal and external sense. It is
necessary to make this clear before returning to the eye to consider
how a contribution from each type of sense is made to the function of
vision.

By the term external senses we of course refer to the five senses of
man with which every child is familiar; it is obvious that these are
adapted to convey information to us concerning external events.
What is far from us may be seen or heard ; what is near to us may be
felt or smelt, whilst the food which we eat is tasted. The neurologist
recognizes subdivision of these senses served by paths within paths.

Our internal senses are of more recent recognition. They give the
mind information concerning the disposition of, and the change with-
in the body. Our internal senses constantly report concerning the
body’s balance, the pressure upon it and the detail of muscular action.

Although each sense may be looked upon as a source of informa-
tion, the information only attains the form of conscious perception
when the operation of our several senses is welded into unitary func-
tion. Here what we meet with is not an aggregate of sensory detail, but
a field which runs together and coheres like a panorama. The first
paradox which a study of the faculty of knowledge is called upon to
resolve, is how our several senses are able to produce an integrated
and coherent unity of knowledge at each phase of their operation. In
order to approach this question we must first describe a little of the
detail of our sensory make-up.

Although modern neurology presents to us a detailed picture of our
senses, it would be tedious and unnecessary to describe the intricacies
of the paths within the nervous system as these have been revealed by
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systematicexploration with knife and microscope. The principleineach
case is similar : a receptor organ, such as the retina, the cochlea of the
ear or the taste buds of the tongue, is connected by nerves to the central
tracts of the brain, much as the speaking end of the telephone is con-
nected to the hearing end. But the internal senses have their receptors
just as do these more familiar external senses. The semi-circular canals
in the labyrinth of the ear are receptors for the sense of balance which,
like other senses, has what the neurologist calls its central connections.
The receptors of muscle sense, which tells us about the contraction of
our muscles, are called muscle spindles. These also have central con-
nections although they are of a special type, since some of these (which
pass from the cerebellum through the red nucleus, the ansa lenti-
cularis and optic thalamus to the cerebrum) reach the levels of con-
sciousness while others do not (but end in the cerebellum). The
receptors for the posture and passive movement! of joints (which are
the outcome of muscular action) have central connections with the
levels of consciousness. At this juncture, while we are considering the
structure of our many senses, it is sufficient to recognize the essential
underlying pattern whilst avoiding the confused intricacies of detail.

The study of structure does more than identify the course of specific
pathways. It tells us something of their connections and interpenetra-
tion, and here we have the first clue to the problem of how diverse
sensory organs are able to give us unified and coherent sensory know-
ledge. To take but one example: we find that the optic tracts which
carry the messages relating to the effect of light on the retina are con-
nected with the oculomotor nuclei and the paths which tell of eye
movements. What is more, these are further connected (through the
posterior longitudinal bundle) with the paths which convey messages
concerning posture and balance. In considering this co-ordination of
nerve tracts we must recall that they are used by the mind of man to
bring him into urgent and immediate relationship with a world which
is other than his conscious self.

We envisage energy as travelling about under the guise of light or
sound until it snaps into a receiver. The receiver may be either a sense
organ or a mechanical recording. In the relation of man to his un-
known universe, all such physical events are conceived as external to
the knower. When light falls on the retina we consider that it is not

1 A medical phrase implying the movement of a joint by a physician or

observer as distinct from active movement by the subject.
21
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the energy which matters but the deflections in its course, which we
say have happened outside us. Thus light is held to tell us not about
itself, but about its relations to something other than itself. It is of
something else, which we assume, that we form an image in our sensa-
tion :1 the disturbance at the retina, which is the direct outcome of the
light which falls on it, is correlated with a train of disturbances in the
central nervous system. Thus at least the physicist views the situation.
The anatomical structure which is here touched on in briefest outline
serves to indicate how the disturbance can be propagated. Upon the
foundation of this atomic physical conception we face the task of build-
ing a conception of unified and integral items of knowledge. Here we
distinguish two ideas—one of pathways and the other of traffic down
these pathways. We envisage a state of affairs in which the energy
which makes its impact upon us has been affected in its coursetowards
us. We do something to this energy in our sensation which allows us
to know what the event is.

Let us now return to the happenings on the internal aspect of the
eye as it functions as a sense organ. When the energy of light falls
upon the eye, the organ is not passive towards it. The light is brought
to a focus on the retina, which (along with the eye) is shifted by the
muscles of the eye to receive the impression of a particular field of
vision, The eye’s shutter, or iris, is stopped down in response to the
light’s intensity, the light is bent by the lens, and the lens itself may be
altered as to the angle of its convexity by an intrinsic muscle. It is a
fact of primary importance that if we consider that sensation begins
when energy animates the spatial limits of'the body, this sensation is,
from the moment of its origin, active as well as passive. Even if we
consider the cellular changes of the retina, which stimulate the optic
tracts, as passive? and essentially comparable to the action of light on
a photographic emulsion (a gross over-simplification), we still have to
recall the part played by the iris and the muscles which move the eye,
and this part is certainly active.

But let us continue to trace out the constltuent pathways of vision,

"1 Only some of what Plato callcd essences are capgble of provoking an
image in sense.

*i.., caused mechanically by a sequence in which action and reachon
are equal and opposite, and not by a stimulus-which elicits a change of
organization in the object by reason of that object’s autonomy. .
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considering first how the purely photographic mformatlon is con.

veyed, and supplementing this by the part played in vision by muscu-
lar action. Of the photographic information itself, we at once come
upon a significant organization. Two clearly distinguishable paths
pass from the retina to the brain to convey the impression of light.
Their arrangement is of great interest. The images thrown by the lens
on the central part of the retina are treated differently from those
thrown upon the periphery ; the former are conveyed to the cerebrum
(that part of it which is concerned with sight) by different pathways.

Thereis a path of central or macular vision and an alternative path of
peripheral vision: For completeness it should be added that each peri-
pheral field is divided into two, and that images originating on the
right side of the room in which I sit are carried to the left side of the
brain, and those on the left side of the room to the right hemisphere.

The relationship between central and peripheral vision is relevant
to the question of how the mind distinguishes a single identity from
the field of vision which is presented to it.

The interplay between central and peripheral vision is not passive :
it is not just that images which fall at the centre travel one path, while
images that fall on the periphery travel a second. These two paths can
in effect be aimed. Indeed we look to see. Attention to specific objects
within the field of vision is achieved by muscular action. That is com-
mon enough knowledge, but it is not the whole story. The neurologist
goes on to tell us that the brain is informed of this muscular action by
internal sensation. Not only does this information make aiming
possible, it also contributes to our knowledge of the location of
the images which are seen. Aiming is of course effected by the ocular
muscles which swivel the eyes until the path of central vision is
maximally adjusted to the impulses of light and neurological sensa-
tion which pass along it.

Alittle consideration will serve to show that, within the function of
vision as here described, we are witnessing the integration of two
separate functions : pure visual sensation as traditionally understood,
and muscular action as it relates the movement of the eyeballs and the
function of the intrinsic muscles of the eye.

The balance and interplay of two pathways, which is characteristic
of the photographic aspect of vision (pure visual sensation), proves
to be equally characteristic of the movements of the eyes. There is one
centre for the movement for the eye outward and another forthe move-
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ment of the eye inward. The pattern is further complicated by the
addition of a third centre, served by the fourth cranial nerve and mov-
ing the eye down and out. Movement of the eye out is effected by the
sixth cranial nerve tract, while movements inwards depend on part of
the third cranial nerve. By the integration of the messages conveyed
by these distinct anatomical pathways, knowledge of eye movements
is built up.

Here again, the integration of the function of constituent pathways
—this time all muscular—is to be recognized and emphasized.

These anatomical details do not describe to us what particular items
of knowledge will constitute the interpretation which we shall put
upon the particular field of vision with which our retinae, considered
as receivers, will deal. They give us a public account of the'field of
neurological function through which that which travels the paths.of
energy, may be publicly considered as operating.

The pattern which is disclosed is of major significance. The func-
tional pathways serving the unitary sense of vision are composite and
not single. Not only are they multiple, but their constituents differ in
kind, the sense of muscular movement being co-ordinated with that of
photo-stimulation, These constituent pathways are essentially com-
parable to the bearings which a geometrician employs to define points
and planes. Just as the bearings used by a geometrician are integrated
into a pattern which is significant, so are the operations of the con-
stituent pathways within a single sense, or as we shall see later, in a
single act of awareness.

Such mtegratlon is a characteristic biological functlon which is
manifested in the function of bodily organs as well as in those of the
mind. The significance of such bodily function was stressed by Sir
Joseph Barcroft in his book The Architecture of Physiological Func-
tion. Neurology now makes it evident that this same principle is
characteristic of our mental as well as of our bodily function. It is
characteristic of the mind to weld into unitary function the use of the
constituent pathways which serve a sense organ such as the eye.

The integration which we recognize in a single sense has its parallel
in the mind’s integration of its many senses in the course of a single
act of knowmg These senses (themselves the product of sensory nerve
tracts) are in turn integrated into the unified. function of perception.

If we continue to think of the universe intruding upon us and there-
by appearmg to us as a sequence of events, the cardinal fact about our
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knowledge of such events is that our senses work together to give us
several cross-beagings upon them. We not only see a flower, we may
also feel and smell it. Very often, when the information which one
sense conveys is in doubt, we verify it by a cross-bearing from another
sense. Thus I may see a small grey object on the floor-boards and
imagine it to be a dead mouse. To verify this I stoop to touch it and
immediately see and recognize it as a feather. It is by the integration
of the cross-bearings of sense that the pattern of knowledge is built.
As the universe affects us, we build our knewledge of it and of our-
selves from the primary evidence of conscious perception, but this is
itself built by our awareness of how we are affected not only through
our external senses, but also through our internal senses. What is
more, there is constantly linkage between, and integration of the
evidence which comes from these two sources. Our knowledge of the
externa] world is in a sense knowledge of ourselves, and equally our
knowledge of ourselves is in the same sense knowledge of the external
world.

As we use our senses to body out our knowledge of the universe, we
inform ourselves not only about things, but also about the way they
are connected together in experience. If we stand aside for a moment
and watch the operation of our mind we recognize two distinct phases
of comprehension between which there is constant interplay. On the
one hand we envisage a field of vision or a pattern of sound such as a
sentence or a tune, in its entirety. On the other, we are constantly pre-
occupied with the task of picking out of the field some specific and
coherent object and comprehending it as a thing. These two phases of
the act of knowing present us with at least two major problems. The
first is to describe the characteristic interplay between the two phases
of the act of knowing. The second, and perhaps the more important,
is to ascertain how the mind grasps the continuous phase of knowing,
as the field or pattern may well be called. ’

We get a hint as to how we are able to pick out an object from its
field from a pathological state. When an area of the retina is deficient,
due to a patch of choroiditis, we can compare the situation to a fault
(perhaps the size ofeg shilling) in a photographic film. It is quite evi-
dent that images provided by the focusing of beams of light can be
cast on to-the other parts of the film, whereas within the faulty area
no image can be cast. In these circumstances the patient sees what he
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may describe as a black object in his field of vision. It appears that he
enwsages the whole field of vision and is aware of #he gap in it. There
is much other evidence about our recognition of the total field, of
which some will be instanced later. But if we accept the fact of such
recognition, what the patient with choroiditis shows us is that the
object may be presented to us by its contrast with its background.
Indeed it is precisely this contrast between detail and background
which throws the object into relief and makes it recognizable.

Here it is valuable to recall that the structure of the eye is precisely
such as to render it able to pick out from the field presented to it a
highly detailed centre and to emphasize the contrast between it and
the field’s periphery. It is evident that the function of the eye is
arranged to discard from a wider background. Buit the eye’s spotlight
is mobile. It moves from point to point within the field, and the situa-
tion which it is important for us to comprehend, concerns not one
point in its relation to a background, but the constant interplay be-
tween the field and the many points within it.

An analogy from the cinematograph may help us to understand this.
In the making of a film the producer constantly presents his audience
with two.different kinds of shot—the long shot and the close-up.
There are certain library shots which it is fashionable to use in the
opening sequences. A view of the sky-scrapers of New York is one
such long-shot. Then suddenly the interest of the audience is focused
by something discrete and individual, such as a house or a doorway.
And throughout the film the attention will be shuttled between a gen-
eral view of the dramatic scene and a close-up of the detail. This opera-
tion is precisely what the eye and our consciousness is accustomed to.
The mind also takes in the whole panorama of its field of vision and
then withdraws from this to focus upon the detail of its central
vision. .

This outline of the relation between field and object focuses atten-
tion upon the question of how the mind recognizes the field or the
continuous phase of its knowledge. When we ask the sciences of neur-
ology and experimental psychology how man recognizes the field,
context or pattern which animates his understanding of the thing, our
question is of first consequence. It is mtngumg to find Kant stumbling
over this problem without recognizing its sigmﬁcance He writes : ‘If
I place five points one after another . .. .. this is an image of the num-
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ber five’—(Critique of Pure Reason). Since Kant’s day Kohler! has
asked why these five dots should represent an image of the number
five—why not five images of the number one? This question is an in-
quiry concerning how our cohsciousness does in fact use our senses.
The only answer which is valid in the scientific sense is the experi-
mental answer. Only experiment can satisfactorily answer whether
each unit sense impression is taken into consciousness and there built
into ideas, or whether impressions are handled by groups and patterns.
Are what we speak of as unit impressions just so many artefacts of
our analysis? Does the very operation of sense impose an order and a
pattern upon these analytic fragments? Kohler’s experimental evi-
dence answers this question conclusively. Although we can recognize
unit impressions by our analytic methods, conscious sensation recog-
nizes them not as units, but as groups. Patterns are grasped integrally,
and not analytically by the summation of their constituent elements.
Consciousness recognizes the pattern and it recognizes unities which
are discrete within the pattern. Bach such discrete unity has an identity
which the principle of pattern recognition discloses. Bach such ident-
ity is itself a new pattern, permitting the isolation of new units from
it. The sequence of such identities, considered in isolation, is the
sequence of phenomena. The gestalt or pattern or field is the matrix,
and objects are spawned out of it, just as the close-up is from the long-
shot.?

Hegel presented thesis, antithesis and synthesis as a description
of a process of thought. But it is now to be seen that what Hegel de-
scribed was a sp’ec:al instance of one of the general structural prin-
ciples of our consciousness. This is so constituted that the interplay

1 Wolfgang Kohler, Gestalt Pyschology and Mentality of Apes.

8 If we were to accept for the moment the traditional sharp distinction
between sense and thought, what should we then have to say concerning
Kohler’s evidence about pattern recognmon? Although this distinction is
of limited and doubtful value, it is useful to return to it to ascertain just
what modification of the traditional view-point is required by the recent
evidence of gestalt psychology. Is pattern recogmtmn part of the function
of sense or can it be maintained, as hitherto, that it is to be attributed to
thought alone? The experimental answer is that the traditional view cannot
be maintained. The recognition of patterns is displayed in the most elemen-
tary usages of our senses. Patterns, contexts and fields no less than objects
travel the pathways of sense. The universe does not intrude upon us in the
shape of an atomized multitude of phenomena: in the least that we can
know of it there is already pattern and order,

27 '



SENSE

between the identity and its context or field results in the integration
or synthesis of images and ideas.

In considering the mterplay between an object and its field we saw
that the spothght of the eye is mobile. This is equivalent to saying that
muscular action is employed by the structure of the body to assist in
the correlation of its sensory fields. We have already paid some atten-
tion to this question in our consideration of the anatomy of the senses.
The facts indicate that man is not the passive recipient of knowledge
of his universe, but that his actions are essential contributors to its
acqmsmon ‘It is evident that knowledge is begotten not out of the
simple witness of sense, but by the combination of this with muscular
action. In other words, it is not only by the stimulus from the external
world that we learn, but also by our response. We are not simply
registers on which the external world writes itself with the help of
energy; we are active participants in the world. Perception and re-
sponse cannot be divided. Although, when we break up our bodiesinto
cells, we can distinguish the purely sensory and the purely muscular
cell, we cannot carry this distinction over into our everyday lives.
When we use our senses it is provided by our structure that our
muscles shall guide them. It is easy to multiply examples. To listen we
turn thehead and stand still; and inhearing, the small muscles of the ear
are indispensable. To touch, we push out our fingers ; to taste, we poke
out the tongue, or if we are better mannered we open the mouth and
discreetly close the lips upon the object ; to hit the nail on the head we
fix it with our touch, we measure the distance with our eye, and at the
same time we are helped by our muscle sense. These are illustrations
of how, in all our performances, sense is welded together with action.
There is no such thing as knowledge by sense without action, because
when knowledge is on the plane of sense, action is by our very con-
stitution, integral with it.

The part played in knowledge by action is of primary importance.
We distinguish beneath the pattern of consciousness a further pattern
of co-ordinated neurological function in which the operatxons of our
muscles are integrated and co-ordinated under the aegis of the cere-
bellum. We have seen that muscular sense (and what the eye does to
hght) plays an 1mportant part in the function of the'eye. At the other
extreme the scientist, taking stock of his observational procedure,
finds that what he does may affect what he observes, and that he has
therefore to keep an eye on the observer as well as on the observed.
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When, with this evidence before us, we turn back to the neurologist,
he recalls that the essential functional unit within the central nervous
system is the reflex arc in which action and sensation, in balanced
reciprocal function, are the twin constituents.

When our eyesight presents a field to our vision, there may be some-
thing in the field which strikes our attention. In order to know this
something we do things to it, we explore it. The characteristic re-
action of the infant is to suck it, of the child to hold it, of the boy to
take it to pieces, of the scientist to measure and atomize it. In all these
procedures not only are the messages of muscle sense conveyed to the
brain, but also the appearances of the object, which has been isolated
from the field of vision, may be altered. What can be done to a thing
becomes an integral part of what is seen. Man’s capacity to impose
an appearance upon an event is widely exercised. Most of the furnish-
ings of his most intimate environment are fashioned by his skill in
doing. Action thus enters into our sense from two directions: first,
there is the muscle sense which provides its own characteristic in-
formation ; secondly, there is the ability of action to alter many of the
events which stimulate the external senses. But such actions, it is to be
naticed, only contribute to our knowledge of the identity which
strikes the attention and which accordingly we abstract from the
field. It gives us no information whatever about the field from which
the identity is abstracted. ‘

It is, however, to be seen that if we consider sensation as the food
or raw material of knowledge, then, in the category of sense, we must
include not only the sensory images, such as are comparable with
photographic records, but also the knowledge of our own response or
adjustment to these. It is from the continued integrated interplay be-
tween external stimulus and internal response (together with the
observed results of our response upon the field from which the
stimulus arose) that the food of knowledge is fed into the mind.
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‘ N ] ¢ have seen that the relation of central to peripheral vision is

one of abstraction and emphasis. The product of this relation
is spoken of as the sensuous image, and at this level knowledge is
immediate, certain and warm with colour. But it is discontinuous.
The image is defined at the expense of its background, much or all of
which we discard in order to define and emphasize the image. In this
process we are limited to the particular form which experience pre-
sents to us. The precision and intimacy of the testimony of this
moment are associated with the urgent intrusion of one tiny phase of
the universe into our knowing, It is however also characteristic of our
experience that this urgent intimacy of the moment is evanescent. Its
witness constantly changes.

In spite of this flux of experience, the mind is able to retain its know-
ledge of the object even when the moment of knowing has passed.
Memory, record and recall all contribute to this end. But as these
operate, the sensuous image becomes the verbal symbol. We start with
the intimate image of our sight, touch and smell,and end in the British
Encyclopaedia with the frigid assertions of its definitions. It is evi-
dent that the process implies a further stage of withdrawal. It is now
no longer a matter of shifting the emphasis from the field to the image.
Now the image itself is emptied of its sensuous content. It is, as we say,
symbolized, and we then speak of it as the object. There is, however,
a most significant difference in the effect of the two processes. Where-
as in picking out a sensuous image from its background, the emphasis
shifts from a continuous to a discontinuous phase of knowledge ; in
passing from a sensuous image to its verbal symbol, precisely the
opposite is true. The sensuous image is discontinuous, but the verbal
symbol, the common noun, links together many images, although the
linkage is not one of the sense but of reference. Itis perhaps useful to
cite an instance and to quote Kant for this purpose.

“The conception of a dog indicates a rule, according to which my
imagination can delineate the figure of a four-footed animal in general
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without being limited to any particular form which experience pre-
sents to me.’!

This Kant called schematization. By substitution of a verbal symbol
for a sensuous image in this way, it is evident that the mind both
empties its images of their content and succeeds in linking the actual
with the non-actual and the recalled.

This withdrawal, from what Hegel calls sense-certainty to the
symbols which thought has dislocated from the interwoven context
of experience, is only a part of what requires to be taken into account
in abstract thought. Wé have also to consider how the interpretation
of images by means of verbal symbols relates these back to the sense-
certainty of experience. It is true that the process of taking a close-up,
of analysing ‘it’ out, of isolating ‘it’, is an essential phase of our think-
ing. What is more, if we leave the matter there and proceed no fur-
ther, one of the realities about what we know is precisely that it is
dislocated. This is the reason why it tends to become stale and out-of-
date in relation to the immediate context of our experience, as Hegel
said. But the quality of central vision—that it focuses down on certain
specific features of my field of vision—always stands related to the
quality of peripheral vision which brings the field into my ken ; and in
the operation of thought, verbal symbols allow us to relate the images
of the moment to the continuity of experience. The long-shot, with
its continuity and narrative, is complementary to the close-up. The
close-up is as it were gathered back into the sequence which has
spawned it; and, what is more, that sequence is enriched by the fact
that we have seen the accent and detail of it with a sudden sharp
emphasis. The close-up by itself, like the sensuous image in isolation,
is meaningless. We understand it by comprehending its relationship,
and here the symbol and its interweaving within the mind with other
symbols, is all-important. The symbol may appear to be stale when
examined in isolation, but when it is gathered back into the context
from which it is torn it is clear that what had become stale is an ani-
mating factor in what is immediate and urgent in our experience.
Thus as the universe intrudes upon us, the detail of its incidence may
be clarified by its ability to animate symbols which had become stale
in the knower’s memory just as the climax of a story animates and
rounds off the early details of the plot. ’

1 Critigue of Pure Reason.
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In the interplay in consciousness between the image and its context
on the one hand, and the verbal symbolism and the continuity of
experience (implying both our view of our universe and our par-
ticipation in it) on the other, we are considering another aspect
of the problem of pattern recognition which we have discussed
above.

In our understanding of man himself we have to look not only for
his parts (his senses, his thoughts, his cognitions, his understanding,
and so on) we must also at the very beginning get some sort of grasp
of the pattern within which those parts cohete. To this we are led of
necessity by the spontaneous processes of the mind. Already in our
discussion of this matter we have seen how there is interpenetration
of the external and internal ; how the phases of consciousness repre-
sented by our senses are integrated into unitary function; how that
function has a characteristic pattern in which there is a fluctuating
coalescence of the various pathways of neurological function,accord-
ing to’an emphasis which shifts under the changing impacts of the
universe of our experience. As our inquiry continues to move on from
the physiological level to the psychological, we continue to trace out a
pattern of function in which the varied processes of the mind are
welded together and integrated. When the mind withdraws from the
image to the symbol there is association of ideas between symbols.
But this withdrawal is only one phase. The next phase of function is
the re-integration of symbols with sensuous images. Such building of
symbols into experience enriches its depth and quality.

The mind’s eye can see more than that of the body. Fields which
cannot be put together by sense are none the less created by the opera-
tions of thought. We cannot embrace the country in which we live
within the field of our five senses, but we can none the less envisage its
existence. Consciousness not only abstracts the symbol from the pat-
terns presented by sense, it also runs together new patterns. by the
integration of these symbols. ‘

" 1t cannot be too strongly emphasized, that in no sense is the cor-
relation and continuity of the knowledge which o1t use of symbol
affords us, a description of the correlation and continuity of the uni-
verse which intrudes through our experience. Although the running
together of symbols and the creation of a continuous phase of know-
ledge by this means, stand in a very special complementary relation-
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ship to the contmmty of experience, they neither are nor can be a des-
cription of the universe.

How then, shall we define knowledge, or think of it? At a first
approximation, the interplay between man, his knowledge and his
universe, may be described in terms of a frame of reference, which
stands between man and what he attempts to know and is used by
him in his performance to elaborate his relationship with this uni-
verse. This concept is one of the keys to an adequate understanding
of how and to what end we know.

This notion of a frame of reference features largely in the later
pages of this book, and it will be helpful if the reader carries with him
a precise understanding of what that phrase implies. A sensory image
usually implies a knower and something separate from knower and
image which as we say ‘causes’ the image. There is thus a three-
fold relationship between mind, image and object. Now if we talk
about the same situation in different language we can say that the
knower (the mind) uses a frame of reference (the image) to refer to
the referent (the object). We have already seen that the image may
give way to the symbol as the conscious mind responds (or refers) to
its experience of the universe. We have also noticed that this process
of knowing can refer not only to the external world of objects, but
also to the inner world of man. For these reasons it is useful to be
able to refer to the intermediary between the knower and the known—
whether this be image or symbol or idea or association of ideas or any
other integrated standard which serves the process of reference. As
a name for this general intermediary the phrase ‘frame of reference’
serves very well.

The mind of man has not only to be understood in the moments of
its insight into detail. Its dignity and its power reside in the integrity
into which it can and does weave the many moments of its being.
Just as the moment of knowledge is built out of the function of con-
stituent nerve tracts, so the quality of the mind arises from the inter-
weaving of knowledge with behaviour which brings knowledge to the
proof by performance.

To begm to comprehend thought we must envisage the detailed
operatlons of the mind ‘against the generality of our understanding.
The mind is but part of a situation which includes man the knower
and the universe which he kiiows; We have already seen that each
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moment of sense perception has its own specific quality. Over against
this must be set the association of ideas which results from a common
set of verbal symbols and a common language. This means that there
is a tendency in the individual mind to see what is specific in the light
of what is, up to a certain point, standard. On the other hand, the
specificity of sensory experience makes it possible for the individual
to diversify the standards which he uses by employing them in a differ-
ent way with new interpretations and combinations. What is more,
any new combination or association of ideas can be brought into play
as a symbol for the re-interpretation of experience.

In all this we are dealing with what may be described as another
dimension of the mind. This results from the fact that man, like other
living things, has a characteristic development. Memory is one aspect
of the product of such development. Evidently, without the power to
recall into consciousness and to associate what is so recalled, no
development of knowledge would be possible. In experience, the fact
of man’s life history appears to him in the guise of what philosophers
since Bergson have referred to as his duration.

The continuity of man’s duration is one of the essential features of
his mental make-up. When day by day he uses his senses to know the
objects which they present to him, the constant factor in his observa-
tion is himself. This very obvious statement deserves a little considera-
tion. If we think of sense perception as a system of bearings used to
define an object, it is evident that the only fixed and given point which
is common to every occasion into which sense perception enters, is
myself. I thus know myself in a way which is different from that in
which I know my chair. This is true because whether itis an image ora
proposition which I consider, I am present as the observer. All the
cross-bearings of my thought are not only taken in myself; they are
also integrated, if at all, in myself. The system of cross-bearings which
relates to myself thus has a different structure to that of the bearmgs
relating to any other object. It is the continuity of this successive re-
lating to myself which, subject to the question of intensity of experi-
ence, is the basis of an understanding of time in the sense of duration.

3

With this question of personal duration is aschlated a philosophi-
cal conundrum of some consequence. It concerns how the individual
knower can be known. Kant invented a special internal sense for the
purpose, but science has never been able to demonstrate it, This in-
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vention made it possible for the individual to know his own internal
state by this special faculty. But obviously he could not know his
neighbour as he knew himself. His neighbour was phenomenal. Thus
Kant’s knowledge of himself was different in kind from his know-
ledge of his neighbour. We find that this point of view led Kant to
imply a synthetic super-observer.

In the light of the evidence of neurology and experimental psy-
chology quite a different statement must be made. Our internal senses
do not give us any direct evidence about our mental state. They tell us
about such things as our balance, posture and muscular co-ordina-
tion. There is no difference in kind between their method of reporting
their information and that employed by our external senses. I know
about the contraction of my muscles by sense and I know equally
about the chair I sit on by sense. If I wish, I can usually verify each
sensation by a cross-bearing from another sense. If there are difficul-
ties in saying what we know from the information of our internal
senses, the difficulty is of the same kind as that which we experience
in describing what we know from our external senses. In each case
there is a gap between sense stimulation and the resultant knowledge.
Consciousness uses the information of sense to feed the conscious
mind. The question as to how the individual knower knows himself,
in so far as it relates to how his knowledge of himself is fed by sense,
is, with one significant difference, the same as the question of how he
knows things. This difference has already been noted. Whereas in
every different act of knowing, all the other constituents are different,
the knower is the constant constituent, always one and the same.

The question of how I know myself leads on to the issue which is
presented by the minds of our neighbours. Since the beginning of
verbal communication, what was said to a man by his neighbour has
obviously been of considerable importance both in the sum of his
knowledge and in his behaviour. We have already seen that the bring-
ing of sensuous imagery into the compass of standard verbal symbols
is a matter of great consequence in the elaboration of knowledge. To-
day the rapid development of science, with its rigid definitions and its
specialized procedures, has extended that part of a man’s knowledge
which he has in common with his neighbour as never before. Any
account of knowledge to-day must explain how this mter-communica—
tion is possible.
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Man’s life history has ‘its record within his consciousness: by
memory. It is on this plane of experience that knowledge is born. Its
character is already to be seen in the first achievements of the infant.
The elaboration of this primitive pattern in its interplay with public
knowledge'is the basis of man’s educability.

The structure of consciousness, in all extra-uterine life, is given as
a premise, so that as soon as we can know the mind, it is already an
organization in which the integration of muscular and sensory func-
tion is taking place. The five senses co-operate with muscle balance to-
give the infant its first private view of the world, uninfluenced by the
communications and inquiries of speech. But it is evident that the
child has something over—that there is already a person and a men-
tality which uses the interplay of sense and action. It is in this relation
between the function of the moment and the integrity of the person
(who builds into one experience the succession of his many moments)
that what the philosophers have spoken of as Meaning arises. The
beginnings of this can be distinguished in the child before verbal
symbols are systematically comprehended or employed. With the
development of speech the public contribution to its thought gradu-
ally comes to have an increasing influence and significance. In all this,
sensation is not so much the raw material out of which consciousness
is fabricated as the food by which consciousness, which is a process of
consistent development, is fed.

Like the body, consciousness requires adequate feeding for the
maintenance of its functions. At the same time nothing can be pre-
dicted about this function. We cannot predict the nature of the human
circulation from the study of bread or food ; to know the circulation,
we have to study it by the methods of observational procedure. But it
is to be noted that I do not need to know my circulation before the
heart and blood-vessels of my body can work. The structure and func-
tion of the body is there first, and knowledge comes afterwards. In the
same way, to know the function of consciousness we also must pro-
ceed by means of observational procedure, but whether we jn fact
acquire any knowledge of this function or not we are and will remain
conscious. Ty .

When we speak of observational procedure, we.refer to that com-
bination of activity and sensation which we have sec®to be the char-
acteristic. of conscious mental function. In scientific. inquiry such
observational procedure follows a public and agreed method, ‘
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In the beginnings of private thinking consciousness is fed exclu-
sively by the operatlons of the individual’s sensation. Whatever degree
of consciousness may be present in the early days of infancy, behav-
iour is seen to be built upon the coalescence and integration of sensa-
tion with action. The first communications of thechild are nominative ;
they exptess the recognition of identities. As soon as the child begins
to talk and to understand he begms to learh not only from his own
sensations but from others. He is encouraged to give names to things
by his elders whom he imitates. In this way the child is encouraged to
build up his own usage of symbols. This is an achievement which his
inherent capacities make possible. But equally the development of
those capacities depends on the presence of his nelghbours and in
partxcular of his family. With his recognition and naming of entities the
child is already makmg use of verbal symbols which are frames of
reference for experience just as much as the symbols and standards of
science. It is true that science is more precise and careful in its classifi-
cation than is the child, but in its primitive way the child already dis-
plays that usage of symbols which is typical of public knowledge. Such
a symbol, it must be repeated, is a standard in so far as differing mo-
ments of experience can have their characters referred to and sub-
sumed under it. It is only by this means, by use, that is, of the standard
frames of public reference, that intercommunication, which makes
public knowledge practicable, can be effected.

The processes of integration which are evident in the intellectual
make-up of the individual have their parallel when an individual’s
knowledge is integrated with the knowledge of his neighbour. We
have seen that, in the integration of the cross-bearings provided by
our individual senses, we demand consistent evidence from our di-
verse sources of information. We use our various sensations to verify
our judgments, as when we discover what appears to be a mouse to be
a feather by touching it. When we pass from judgments founded on
our own sensations, to judgments founded on symbols, we apply the
same process. Here the evidence of our neighbours becomes relevant.
I can to some extent share in and use the information which is ac-
quired by the senses of my neighbours. I may, for example, have a
friend who visits Mexico and takes with him a cine-camera. On his
return he can not only tell me about what he has seen and experienced,
he can producé an abstract from his visual sensations which I'can
study. There is of course a very real difference between the informa-
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tion which I should get from my own senses during a stay in Mexico
and that which is available to me from the narratives of travellers and
the records of the cinema and books, and it is a difference between the
image and the symbol. But it is to be recognized that beyond all ques-
tion, sense information which is not the direct product of my own
faculties is an important contribution to both my knowledge and my
behaviour.

In judging the evidence of others we tend to accept readily that
which conforms to our own experience whilst we suspect that which
is strange. Judgments founded upon our own senses constitute a
bearing which we use consistently and with confidence. The integra-
tive thought processes thus operate upon a similar if less certain pat-
tern both in the case of our own sensations and where we depend for
our knowledge upon our neighbour’s sensations and judgments. The
differentiation and elaboration of this interplay between image and
symbol among many minds i¢ the root and branch of our scientific
civilization. It develops on the one hand into the intricacies of ob-
servational procedure, and complementary to this it produces the
public frame of reference.

Whereas in individual thought a single sense will give a bearing, in
public thought it is commonly a complex of sense and action, spoken
of as observational procedure, which does so. With this development
we leave the realm of spontaneous process and enter that of method.
Involuntary integration gives place to voluntary integration, and
with this step the probability of error increases. Compare two ex-
amples of integration. The first is an example of spontaneous personal
judgment. Suppose I am returning to my home town by train. I have
been sitting in the carriage reading. I look up and see at a glance that
we are just running into the station of the town where I live. Auto-
matically I close my book, collect my hat from the luggage rack and
prepare to alight. In all this, the integration of my sense-action
mechanism has been spontaneous, sudden and certain. The operation
of the smgle sense of sight is the main ‘bearing’ upon which a judg-
ment is reached and from which the associated hehavxour pattern
springs..

Contrast with this the way in wlnch I Judge wl;zn later, durmg a
holiday, I arrive in Florence for the first time with a Baedeker. I want
to find my hotel and, unless I prefer to ask a porter, I must open the,
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book and refer to its description and its maps. In either case I must do
something first in order that I may later be able to bring my senses
into operation. What is more, my senses do not at first ioperate
directly upon my hotel. What I use to begin with is a plan or a verbal
symbol which is a ‘bearing’ upon my hotel and it is by action, walking
or arranging transport under the guidance of my directions, that I
integrate my knowledge and action until the moment when I can say,
‘Ah! here it is!” In using the Baedeker plan I should probably be hesi-
tant and refer back to it constantly : with the unfamiliar it is usual to
be slow. Each particular bearing which I follow—(down that street,
turn to the left, etc.) includes an integration of sense and action in
every way as complcte as that which forms the basis of my judgment
when I recognize that my train has reached its destination, but each
such bearing has to be integrated anew into the total procedure of
finding my way through a city by a plan. It is to be noticed that in the
more elementary procedure, knowledge runs together and coalesces
on its own. In the more elaborately integrated procedure, the various
constituent procedures have to be put together rather laboriously so
that the integration is less certain and leaves more room for error ; but
the process of integration by which knowledge is built is in each case
essentlally comparable.

There is, however, yet a further stage to be considered. Suppose .
now that having explored Florence in its detail and memorized my
Baedeker, I end up by becoming a Cook’s guide. I still have occasion
to find my way from the station to the hotel in question. But this has
now become second nature, my direction finding has become auto-
matic. The integration of the cross-bearings on which I work has
become greatly facilitated.

At this juncture the reader may well object that he was given
to understand that he was to consider not active behaviour but
knowledge. Such objections may easily be met by replacing our
traveller by a student of physiology. This youngster is engaged in
learning about the function of the lungs. He breathes into a Douglas
bag, records certain measurements, and estimates certain gases. The
co-ordination of sense and action and the integration of many simple
procedures into the greater procedure of the experiment are here all
distinguishable. No doubt the youngster would have to become a
demonstrator for his procedure to become facilitated, and it is doubt-
ful if he would\ever be so slick at his tricks as the gmde would be at

39



THOUGHT
his. But the parallel is certainly there. If, as is usual, physiology is dis-
regarded, consider mathematics, the science which Kant took as the
type par excellence of a priori thought. Here my point can be demon-
strated in Kant’s own words.

‘We cannot cogitate a geometrical line without drawing it in thought
nor a circle without describing it (Kant’s italics), nor represent the
three dimensions of space without drawing three lines from the same

rpendxcular to one another.”

These instances of observational procedure have been cited from
more general examples, so that it may be shown that science, with its
specialized procedure, represents no more than a special instance of a
general mode of thought. It is evident that here verbal symbols are
correlated andintegrated with sense and action, so that the whole per-
son moves into contact with a phase of his experience. It is evident
that the procedure, such as looking at the map, recoversits significance
by its use, which brings the person Back into contact with events. One
is reminded of the function of the verbal symbol when, in an earlierand
less elaborate phase of mental function, it also recovered its signifi-
cance by re-integration into the flux of experience.

While on this subject of observational procedure it is perhaps use-
ful to complete our account with an instance taken from the special
case of science. Let us suppose that a biologist is inquiring into the
cellular organization of the liver. He fixes the liver and then proceeds
to cut it into a series of fine sections. He may, if he is sufficiently dili-
gent, bring the whole length and breadth of the organ into the per-
spective of his understanding by this procedure of serial sections.
However, when he has finished his laborious task of preparing his
sections, he cannot just look at them and thereby see in a flash what
the structure and function of the liver is. On the contrary, his sections
are like a single piece of a map. They are but a contributry factor in
his knowledge Their integration in the public science of physiology
requires the mediation of many conscious minds, who use these sec-
tions as a single bearing in.a method which enables them to give an
approxlmato account of liver function,

It is worth while pausmg to consider what is implied in the process
of tissue fixation which is a preliminary of microscopical procedure.
To fix a tissue implies dislocating it from its physiological pattern.
We abstract the tissué and stop it changing. Of course, when we do

1 Critique of Pure Reason. p. 106..
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this to anything living we kill it in the process. Thus by the processes
of abstraction and manipulation we alter what is presented to the
field of vision which the microscope affords. It is true that it is just
possible to manipulate cértain cells in tissue culture so that they can
be seen under 2 microscope in the living state, but this is not true of the
cells which constitute an adult physiology. All that this can be said to
do, therefore, is to provide an alternative bearing which we can in-
tegrate in the public process of reference, just as we integrate the bear-

ing provided by our sections. When, by fixation, we abstract a cross
section of an organ which can bé used as a bearing in the task of trying
to comprehend that organ’s function the knowledge of the organ
which we thereby acquire is discontinuous—it is an isolated fact com-
parable to an unintegrated sensation. We have chipped a piece out of
the living process and killed it by doing so. But this inert abstraction
can again be taken up by the continuous phase of an individual con-
sciousness and be interpreted by its integration with other bearings.
The understanding thus acquired can be communicated by the indi-
vidual to his colleagues, and the actions of many sections of the com-
munity may be affected by the communication.

Let us now consider an instance of what it is that observational
procedure produces. Public clock time affords a typical instance of a
public frame of reference. Think of how we tell the time. Perhaps the
best instance is afforded by the ship’s officer who reads the heavens in
the best tradition of the ancient astronomers. He calculates the time
and reports to the captain, whose traditional order is, ‘Make it so’.
The Astronomer Royal at Greenwich makes his own brand of Green-
wich mean time. The clockmaker makes his clocks, and the public
follows the example of the captain on the bridge ; when they hear the
time signal they ‘make it so’, they put their clocks right. By these
actions we acquire a frame of reference which we can understand as
related to the succession of the cross-bearings of our knowledge. What
I do when I provide myself with a mechanical time recorder is to make
it possible to relate events in a system of succession which is other
than my own private system of duration. The instruments I provide
myself with and the procedure which I follow allow me to know
things in relation to public clock time.

Clock time well illustrates how sensations which our actions have
made possible may in turn affect our behaviour. It is said that the
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first general introduction of clock time into society came when the
monastery bell began to toll the hours. This was meant to remind
man of the term of his days and the certainty of death. But in practice
it was the introduction of a standard, a point of reference which the
people of the village had in common,

It is impossible to understand clock time in terms of a solitary or
a synthetic mind. Any public system implies several people. Each in-
dividual has a specific personal duration, and the purpose of clock
time is to relate the variations of personal experience to a common
central system of succession. Every one of my neighbours can, by this
procedure, relate his specific personal duration to the same system of
time succession as I do; and what is more, I, like them, can take a
bearing on identities of which my senses give me information. In
clock time it is to be recognized that the relation of personal durations
to the public frame of reference which clock time represents, is some-
thing which has to be done. The greater the:-number of persons who
enter the relationship, the more complicated the problem of making
the frame of reference, because apparently the structure of our system
of cross-bearings is affected, when groups of people are widely separ-
ated, by the structure of the planetary system. The public inquiry
called physics has gone into th1s matter very thoroughly since the
days of Kant.

What that standard has done is evident when we come to consider
contemporary social organization. Consider, for example, the pro-
duction belt of a factory where a team of men are employed to
assemble some article which is mass produced. The factory hooter
warns them of the time to start work. They clock in. The succession
of their various jobs is timed, and the time taken for each process is
carefully recorded. It may be objected that the time sheet of a factory
has little relation to the question of knowledge, but this is a super-
ficial view. What we know is integrated with what we do in the inti-
mate obscurities of the function of our senses, and analagous in-
tegration pers1sts throughout the whole structure of our society.

Clock time is only one example of a public frame of reference. Our
standards for weights and measures, and our units of energy, are like-
wise fabricated by our public thinking and at the root of each of them
we find a definition, a unit imposed by ‘common consent. It is by the
consistent use of this conventional definition that the public frame
of scientific reference is elaborated and rendered useful.
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Having illustrated what is meant by observational procedure and
frames of reference, it remains for us to inquire concerning their
usage. We must recall the situation of man as a participant in a uni-
verse which is presented to him through his experience. We must re-
member that man himself is putting up a performance which contri-
butes to his experience. To keep his bearings in all this and to keep in
step with his neighbours, he not only takes his bearings on events in
his expérience by sense and observational procedure, but he also cor-
relates this testimony both with his individual memory and social
records.

‘The chief thing which must be said of his frames of reference is that
they are the measure of his expectation. Whether we take a map of a
town or an anatomical chart of an organ or organism, man’s expecta-
tion is that the limited statement (relating to structure as distinct from
the workings and history of that structure) contained in this frame of
reference will correspond with his observations on structure if he uses
the proper procedure to repeat them. Furthermore, if he acts as if the
statement of the map is correct, he expects that hisactions (as in going
to a specified street) will be effective.

Frames of reference are not limited in their application to state-
ments about structure. The more complex statements about function
or performance and about history and development, are also within
their scope. Man’s experience shows that knowledge of the function-
ing of the identities which his experience presents (and still more of
the total field or context of those identities) is more difficult to come
by and more complex than knowledge of structure. In accordance
with this, frames of reference relating to function take on a parallel
complexity. The use of frames of reference in the study of function and

-performance requires séparate consideration. But before turning our
attention to this matter we shall have to discuss the important part
played in scientific frames of reference by atomic analysis.

The first point then about a frame of reference is the classification of
the abjects to be studied. This obviously is the stage of withdrawal
from sensuous image to verbal symbol. If necessary, verbal symbols
will be invented to name the images which our experience presents.

- Next, the objects of knowledge are subjected to common observa-
tion and observational procedure to ascertain their characteristic
structure and performance. Structure is shown by displaying its con-
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stituent parts. Function often presents a more difficult problem. The
aim of our frame of reference is to represent the character and be-
haviour of what we are studying as we encounter it in our experience,
and produce a standard account of the matter.

Once this has been constructed, we base our expectations upon it.
The more satisfactory its construction the more completely our experi-
ence fulfils our expectation.

In practice we find that our most successful specialized frames of
reference are those of the most general application. In physics, for
example, it is the notions of the centimetre, the gramme and the
second ; of work, heat, energy, power—which are the bases of our
frameworks and which not only serve in relation to many groups of
objects, but also are inter-related among themselves.

It might be supposed that these very general conceptions would be
the product of the continuous phase of our knowledge. But this is not
the case. The success of the frame of reference results in the first place
from the complete artificiality of its units, and in the second place
from bringing wellnigh the whole individual range of our experience
into relation with these mental concepts. I use the word ‘artificiality’
in the sense of being devised by artifice. The standard units of the
elementary properties of material things are set up by definition. It is
again a case of ‘make it so’. But the crux of the matter is twofold. In
the first place it is a standard and a public stafdard. In the second
place it is an atomic standard ; therefore it is capable of synthesis by
the simple processes of arithmetic.

The significance of atomism begins to appear when we pass from
the centimetre, gramme and second to the erg, the calorie, the joule
and the watt. The physicist tells us that one joule equals 107 ergs;
that Joule’s equivalent relates the calorie to the watt by a simple
formula, and so on and so on. In all this we meet with a unit of atomic
character by which what is in fact the behaviour of materials can be
described. The behavioyr in question is not simply the situation of
the materials in what may be called their natural state; it is also a
description of what can be done to them by max. Indeed it is in man’s
mampulatlon of materials that these frames of refctznco have their
major application. And the units quotéd are buti instatices of a method
of thought which has undergone immense developmént, reaching per-
haps its culmination in Planck’s quantum theory, which is able, for
example, to describe a wave forin such as light by an atomic measure
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which connects its frequency with its wave length. The interesting
thing about this sort of atomic analysis is the imposition of a dis-
continuous system upon an apparently continuous field. Obviously
the process bears no direct relationship to the machinery of sense per-
ception, but the analogy with the sense recognition of units is clearly
to be seen, and the usefulness of the method in effecting mampulatwe
ad hoc actions is very great indeed.

When a frame of reference includes a statement relating to the
function and workings of a particular biological structure, two ques-
tions are raised. How is a frame of reference capable of such state-
ment arrived at? Second: is the frame of reference able to give our
experience an adequate bearing (i.e. a point of view on which we can
act) upon the function which we are studying?

The mode of construction of frames of reference shows that it is
possible to create two or more different frameworks referring to the
same field of objects and for those frameworks to be inconsistent.
Indeed this is a common experience in science, giving rise, it may be,
to two or more schools of thought. This may be because the frame-
works are incompletely or incorrectly drawn, or because their de-
rivation from expenence is inadequate.

We have seen how in the use of speech, we thhdraw from the
specific imagery of sense to the verbal symbol, which by reason of its
public character tends to standardization and so blurs the detail and
empties the content of the specific event. This is equivalent to the
substitution of a static statement for a process which has duration and
(it may be) life. The analytic process is one of fixation. The effects of
such a process will obvxously depend on whether what it operates
upon is fixed or movmg Even with the moving thing it will depend on
whether what moves is constant or changes : the critical instances of
this being the change from life to death in the fixation of tissues and
the change from one state to another with time (the caterpillar turning
into butterfly, and so on). Special frames of reference have been de-
vised by the scientist to describe the rate of change of motion in in-
organic systems. The differential calculus is of this character. We have,
however, no comparable system of notation for change within an
orgamc system. The cinematograph has a limited use in showing a
succession of states. But for the most part the biological scientist must
bridge the gap between his fixed specimen and the living function by
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his own integrative capacity. But it is not simply in the matter of
specimens that this applies. His ideas are always in a sense the pro-
duct of fixation since they have the quality of verbal symbols. His
situation is more disadvantageous than that of a man with a two-
dimensional chart of a three-dimensional structure in motion. But
above all it is to be noticed that although his notations are adapted to
describe the product of his analysis and in general to deal with the
discontinuous phases of knowledge he has at his disposal no notation
adapted to describe integration or the continuous phase of knowledge
beyond the everyday verbal symbolism of language.

The complexity of our frames of reference is evident when it is con-
sidered that we are everywhere seeking not only the classification of
identities, but also their characteristic structure and performance in
relation to the field and universe in which they occur. Our conscious-
ness requires that we know identities not only discontinuously as iso-
lated objects of inquiry, but also continuously as participants in the
great totality towards which the natural coalescence of our knowledge
is orientated. In other words, the process of integration which begets
the patterns of our individual frames of reference and consequent life-
style applies equally to our public frames of reference and politico-
social procedure. Thus the problem of their further integration is
always a very real and present factor in our problem of knowledge.
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CAUSATION

Frames of reference, then, as we have seen, may be conceived as
systems of fixed points to which we refer the spontaneity of events,
and their pnmary value is that they allow us to act in relation to the
events. One method which is commonly used to find our way about
these charts is causality. We note the succession of events and as we
study the succes#®n, whether of the atomized fragments of the field
or of the field itself, we ascertain that there are certain consistencies
within our frame of reference. Hume, who considered an atomized
field, distinguished this consistency from succession, and spoke of it
as necessity. He found this necessity incomprehensible, and within a
field viewed under the predilections of atomic analysis this necessity
is and must be incomprehensible. But the pattern of the field can and
does show us how certain successions must fall. Both the logical order
which we establish within our own knowledge,and the order which we
glimpse in the universe, as it intrudes into our expencnce, are to be
understood as fields which imply a certain necessity in succession,
The structure and performance of the frame of reference are easier to
understand than those of the referent. The latter we only partly under-
stand through our chart, which, constituted from certain bearings
which we take on it, is, as it were, only the blackboard on which we
record the spontaneity of that to which it refers. None the less, the
structure and order of the referent finds partial representation in the
frame of reference by which we attempt to build up our public know-
ledge of it.

Let us attempt to illustrate this. If I get a blow on the side of my
head and as a result my left hand and leg are paralysed, we say that
the paralysis is caused by the blow, of which it is the effect. Now
mechanically the blow is quite insufficient to affect the foot. We are
thus at first sight presented with what appears to be action at a dis-
tance. But this we do not accept. Our rejection of the idea is justified
by the discovery of an anatomical structure within the body, such that
the muscular actions of the left limbs are facilitated by nerve
tracts running from the right side of the head. The blow itself is un-
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predictable by the notion of structure which underlies our interpreta-
tion of its effect. But if the result of the blow is damage of these nerve
tracts at the site of origin this necessarily léads to disability in the
related limb. We thus see that certain successions run together. Dam-
age to the nerve cells of the cortex has a necessary sequence. The blow
however lies in no necessary sequence. It happens, as we say, by
accident, and the result is uncertain.

We should guard against the assumpuon that we have a sharp and
invariable understanding of the meaning of causahty Aristotle dis-
tmgmshed several types. For Hume, causality was.in essence succes-
sion, and in so far as he allowed that a certain necessity was recogniz-
able in successions of cause, he affirmed, as I Mve said, that this
necesslty passed all understanding. But perhaps the sharpest altera-
tion in the interpretation of the meaning of cause took place with the
exposition of the second law of thernfo-dynamics. In the brilliant
original exposition of this law,! it was affirmed that cause was equal
to effect. This definition was an imperative put in to meet the require-
ments-of an advancing physical science. It was a new way of saying
which successions were to be selected and studied. In spite of this, the
general practice in discussions of causality does not treat the cause as
if it equalled the effect.

It is most important to grasp clearly the eplstemologlcal situation
which underlies these variations in the cause. The frames of thought,
about which we try to find our way by the study of causality, com-
prise either a pattern of structure and function such as that of the
body, or a completely atomized field such as that of energy. Let us
consider the latter first. When a student is engaged in the study of
physics he finds that as he comes to each particular phase of energy,
such as light, heat, mechanical work or electric current, a unit such
as a candle power, a calorie, an erg or watt is arbitrarily established
within the field. These are the atomic units to which the conventions
of analytical thought and logic reduce the field of study. It is because
these units are made equal (a calorie is always by definition a calorie
and an erg an erg) thatin studying succession the erg which precedes
is always equal to the erg which follows. If the energy of the first thit
is regarded as the cause of the energy in the suooeedxﬂg unit, onously
this cause is equal to the effect. What is more, $ince science has
established by experiment and definition the equivalence between its

1 By Carnot and Clausius, ’
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varied units, it is evident that we can pass from calories to watts and
still display the equality of the cause and its effect.

When we come to study the use of causality in keeping track of our
charts of function, the situation is very different. Let us take an ex-
ample. We say that on a diet of 4,000 calories a man is able to do a
hard day’s work. This statement gives us an angle on human activity.
Work, curiously enough, is for the physicist a form of energy which
has a defined unit, the erg. There is a sense therefore in which we can
speak of 4,000 calories (a diet) as the cause of so many ergs (the day’s
work of a labourer). This is the atomic approach. In practice we find
that the details of the energetic field are excessively complex. For ex-
ample, a labourer can on occasion produce his characteristic day’s
work without having any diet at all. The explanation of this is that the
interval between the diet and the output of work is occupied by a large
amount of stored reserve energy, and for a time it is possible to pro-
duce work from these reserves instead of from the inflow of energy
(diet). However, it is possible by appropriate procedure to measure
the intake of energy and the output, and thus to continue with our
studies of energy by maintaining our atomic analysis. In all this the
measurements of energy are devised to provide a public frame of
reference of bodily activity. But this atomic frame of reference is only
one among many that are possible. The student of physiology is less
interested in the actual flow of energy and more interested in its
transformation by the structure and function of the body. To compre-
hend these he invents in due turn his own frames of reference. Each
frame provides a bearing on an integral performance, and to render
our knowledge less partial we integrate the information of these varied
frames.

Itis evident that, when a pattern of structure and performance, such
as the field of physiology, is subjected to atomic analysis—-—as by
played by the fragments will be less than that displayed by the original
pattern. This is epistemologically obvious. In the case of the statement
which is the substance of the second law of thermo-dynamics, Ed-
dmgton s disclosure, that the law is subjectlve and epistemological,
and is not an assertion about the universe, is a reminder that we have
to employ the continuous phase of knowledge in our attempts to
comprehend the - umverse, and that we cannot attain this end by
atomism and synthesis. This experience of the physicist is a most
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damning comment upon Kant’s philosophical system, which pro-
ceeds from the atomism of sense to the synthesis of the resulting
atomic intuitions by reason.

In order to understand the place of causality in the consideration
of structure and performance, it may be helpful to consider certain
characteristics of the development of a typical frame of reference.
There is always an interplay between our frame of reference, its refer-
ent and our own performance. A diet of 4,000 calories is a public
frame of reference. It is not only something which we know, in the
sense that we can specify constituents for it ; it is also something which
we can do, in the sense that we can feed these constituents to an actual
working man. When we proceed to do this, we affect the working
man. We find that by treating him purely and simply as an interval in
a measured energetic flow, we endanger his structure and his perform-
ance. This leads us to review our frame of reference, in the attempt to
get a bearing not only on the energetia flow, but also upon the struc-
ture which allows the flow to continue and to emerge as the requisite
output of work from the specified intake. We thereupon learn that the
4,000 calorie diet must not only have this energetic value, but that it
must also have a specific structure if it is to achieve its function of
maintaining output of work. Little by little we build up a frame of
reference for this dietetic structure.

There are two quite distinct ways of specifying the pattern of such
an optimum diet. It can be specified atomically, Thus the dietician
asserts that there are some forty-odd fragments which must be in-
cluded in it. To provide the diet, we use each fragment as a guide or
bearing, and we have to see to it that our food is chosen to provide
all the fragments. The other method of specification is illustrated by
McCarrison, when he asserts that if we get enough root and leaf
vegetables, fruit, whole wheat flour and dairy products, without over-
loading this diet with sugar or meat, it will have the structure neces-
sary for our health. This statement is not atomic; it is a frame of
reference for the structure of a diet. " ,

It must be evident by now that in our public thinking there is con-
stantly an interplay between our atomic and our structural frames of
reference. This interplay is homologous with the'interplay which we
examined above, between a visual image and its visual field. This is
again an instance of the discontinuous and continuous phases of
knowledge.

50 .



CAUSATION

The critical fact to understand is the mode in which action inte-
grates with such knowledge. If we take a single atomic bearing, the
plain fact is that we cannot act on that bearing, and if we try to do so
our behaviour is deficient as here shown by our nutrition. Our know-
ledge is only an adequate guide to our action when the atomic bear-
ings on which we act are integrated with others to convey an idea of:
an integral structure. It is evident that any complete set of bearings
will be used by the continuous phase of knowledge to provide a frame
of reference which is structural in type, since being complete it pro-
vides all the bearings on this particular structure. This is equivalent
to saying that in this field, action can only integrate with knowledge
when the frame of reference discloses the pattern of the field as dis-
tinct from the validity of isolated bearings.

When we watch how it is customary to talk of causation in the
study of this sort of field, we very soon discover that the commonest
use of the word relates to the alteration in the recognized field pro-
duced by a specific atomic unit. Thus salt in the diet of a patient with
kidney disease is said to be the cause of his dropsy ; the injection of
adrenalin into the body is said to cause the mobilization of sugar from
the liver ; the bacillus of Klebbs Loeffler causes diphtheria, and so on,
and so on, and so on. It is obvious in all this that there is no question
of the cause being equal to the effect. Although in an atomized field
we follow the causal successions of the units under observation, it
cannot be said that in the consideration of structural fields we follow
the causal successions of the fields we are observing. We do not say
that the pre-dropsical patient is the cause of the dropsical patient,
that the pre-adrenalin blood sugar is the cause of the post-adrenalin
blood sugar, or that the pre-diphtheritic patient is the cause of the
diphtheritic patient. The cause is atomic, the effect is in the field. We
have to do with the atomic unit as an agent. We find on post-mortem
examination of what has happened that the successions of spontane-
ous events within our experience may make use of such agents as
these. When the pattern changes the stress of change falls at the point
which the word agent describes. The example to illustrate this is
adrenalin, which is commonly used spontaneously (that is, without
the interference of man) by the operations of the autonomic nervous
system. On the other hand, man may interfere. He'can put adrenalin
into the body with a syringe and so slightly alter its characteristic
quantitative use,and therefore the pattern of the field. But which is the
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most significant—the knowledge of the action of the autonomic
nervous system, or knowledge of the slight effects upon its action
which the use of adrenalin makes possible to man? It is obvious that
the latter is entirely dependent upon the former. In the functioning
of a structural pattern, the agents in question may be mechanisms of
change. We can then say, when specific changes have occurred, that
they must have occurred through the intermediary of such mechan-
isms. But into the question of why these changes have occurred, our
knowledge of mechanism gives us no insight. The account which we
give ourselves of this ‘why’ derives from the continuous phase of
knowledge. We say in effect: ‘That’s the way with these things’, and
disclose our view of their characteristic performance. In our under-
standing of these behaviour patterns, cause has no place. We grasp
them as the ear picks up a melody; their tunes govern the atomic
notes by which we know them. It is true that we have all sorts of tricks
of thought and speech which imply a cause. We speak of instincts and
habits and emotions as the cause of behaviour, but these are either
our means of conveying our understanding of the pattern of behaviour
or else the explanation by which we link the frame of reference by
which we reach our knowledge with kindred frames. The spontaneity
of our universe is not to be comprehended by the notion of cause, nor
is its order.

This difficulty in the use of causation—that it traces the succession
of recognizable units within the pattern of experience rather than the
actual development and elaboration of that pattern—has in the last
generation or so called forth new methods of studying the fluctua-
tions of experience. Mass statistics and the laws of probability tell us
nothing in detail of the performance of any particular unit or indi-
vidual, but they tell us a very great deal of the probable response to
‘the field of some individual or other. They tell us in short how the
field will behave. They have had their application with dramatic
success in such diverse realms as life insurance and electronic and
molecular physics. Their effect is to disclose to us a field which be-
haves in a describable and predictable fashion.

The importance and significance of the notion of the field—with
its own inherent order, its fluctuations and transformations, require
recognition. There is a sense in which it carries man’s thinking
beyond its traditional dependence upon the notion of causality
and equips him with a frame of reference which is more fully
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integrated than any which has previously been available for his use.

Itis striking that this method of study is having a curiouslydisruptive
effect upon the stand