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INTRODUCTION

Uh. word Synectics, from the Greek, means thejoining

together
L different and apparently irrelevant elements. Bynectics theory ap-

plies to the integration of diverse individuals into a problem-stating
problem-solving group. It is an operational theory for the conscious

4
use of the preconscious psychological mechanisms present in man’s -creative activity. (The purpose of developing such a theory is to
increase the probability of success in problem-stating, problem-
solving situations. This increase depends on awareness of the mech-
anisms which must be worked through to arrive at solutions of
fundamental novelty.) (Novelty is fundamental to the degree that it
is general. A special’cam may be a new way to makeaparticular
apparatus function better, but this cam is not applicable to any
other piece of apparatus. A transistor, on the other hand, is ap-
plicable to a wide range of uses.)

The study of creative process is encumbered by the fact that,
being a process, it is in motion. Traditionally, creative process has
been consideredafterthefact—halted for observation. But when
the processisis stopped, what is there to observe? The Synectics
study has attempted to research creative process in vivo, while it is
going on. To understand the digestion process of a cowit is possible
to put a picture window in the cow’s stomach(s). However, a
window opening onto the brain of a man whois acting creatively
would be useless because not enough is understood about the brain
to know what we would be seeing. Therefore, the only way to learn
about creative processistotrytogain

insightinto
the underlying,

non-rational, free-associative concepts which flow underthe articu-
lated_surfsurface

>
phenomena.Todothis,;,Synecticsreseresearchhasre-

quiredprproblems to be solved and people to be observed. n.—
The Cambridge Synectics group, which was the first and is a

continuing source of the data and hypotheses examined in this
book, enjoys a symbiotic relationship with industry. In spite of
substantial assistance of many kinds from personnel at the De-
partment of Defense, the Institute of Contemporary Art, the Rocke-

3
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feller Foundation, Harvard University, and Massachusetts Institute
of Technology, American industry has become the most prominent
laboratory element in Synectics research. The Cambridge Synectics :

group needs problems to solve and groups with which to work in
order to continue its research. Industry needs problems solved
and must have creative groups within it to continue producing basic
novelty. In the course of this work the Cambridge Synectics group
has developed increasing experimental insight into the conception
and reduction to practice of radically novel ideas—from observing
its own process as well as the process of groupsin training.

The present Cambridge Synectics group consists of six men of
varied background (physics, mechanics, biology, geology, market-
ing, and chemistry). Part of their time is spent in sessions attacking
invention problems. Tape recordings of successful sessions (where

.a@ concept promising enough to test is developed) are analyzed to
learn how the concept originated. Another part of their time is de-
voted to implementation—building working models, conducting ex-
periments, and investigating market potentials. There are frequent
discussions of progress which serve two purposes. First, they keep
the group in touch with how a project is going. Second, by hearing
about how individuals overcome specific problems, more is learned

| about the invention process. The other activity of the group is teach-
\ ting. Certain members select candidates and train selectees from

|client companies in the use of the Synectics method.1

\’ The group functions under two leaders. One handles administra-
tive matters; the other guides the sessions themselves. However,
there is a high degree of democracy. For example, any member
can call together other members of the group for a session, and
administrative decisions of any moment are decided by the whole
group.

This book is an interim report on research which will continue
_

for years to come. The objective of the research to date has been to
e develop an operational concept of humancreativity and to test this

1 Wilson, William: “Operational Creativity,” Marketing & Transportation
Paper No. 2 (Michigan State University, East Lansing, Michigan, 1958).
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concept. The conclusions stated and implied in this book form
basis on which other successful Synectics groups have been founded;
when a scientific experiment repeatedly yields similar results, such
confirmation is held to be a demonstration of the validity of the
underlying hypothesis. However, not all the conclusions (although
based on experimental evidence) are to be taken as fixed and final,
but as hypotheses in transition, suitable for further research and
study. Synectics research hinges on the following assumptions:

(i)/that the creative process in human beings can be con-.;
cretely described and,| further, (tha sound| description A
should be usable in téaching methodology to increase the
creative output of both individuals and groups.) This as-
sumption places Synectics theory in direct conflict with
the theory that any attempt to analyze and train imagina- |

tion and those aspects of the human psyche associated \
directly with the creative process threatens the process
with destruction. In other words, true analysis of the
creative process is considered impossible since if the in-.
dividual attempts to examine himself in process, the proc-
ess ceases immediately, and his examination is bankrupt.
This theory implies that illumination is destructive. At
present this prejudice seems groundless. Synectics’ attempts
to illuminate the creative process have resulted in several
working hypotheses which are useful in practice and have
increased markedly the creative output of both individuals
and groups;

(ii) ( that the cultural phenomena of invention in the arts and
in science are analogous and are characterized by the
same fundamental psychic processes

(iii){that individual process in the creative enterprise enjoys a
irect analogy in group process.

The purpose of the book is to describe \. evolution of Synectics’
theory of creative process, the hypotheses that underly the theory,
and the actual implementation of the theory in specific cases.

ms
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Research: The aim of Synectics research, since 1944, has been
to uncover the psychological mechanisms basic to creative activity.
The recurrent problem has been how to discover these mechanisms
when they were buried within the subjective responses of individuals.
The main body of this research consisted of oscillating between
gaining concrete insight about the psychological mechanisms and
testing the validity of these mechanisms in problem-stating, problem-
solving situations. The latest part of Synectics research has been
directed toward exploring the use of problem-solving groups trained
in the Synectics mechanisms. Test groups are presently operating
in a number of American companies with considerable—and in-
creasing—success. This success results from the Synectics mech-
anisms becoming defined more and more functionally as the re-
search develops along increasingly concrete lines. Growing interest
has been shown in the implications of Synectics at all levels of edu-
cation. Up to now the methodology had to be tested in a practical
climate where experiments could be judged on the basis of prag-
matic criteria. However, Synectics research is about to be applied
experimentally to educational processes as known today in our
schools and colleges.

e Hypotheses: Synectics theory holds that:

(i) creative efficiency in people can be markedly increased if
they understand the psychological process by which they
operate;

(ii) in creative process the emotional component is more im-
portant than the intellectual, the irrational more important
than the rational;

(iii) it is these emotional, irrational elements which can and
must be understood in order to increase the probability of
success in a problem-solving situation.

Practice: Establishing Synectics problem-stating and problem-
solving groups goes through three phases: selection of personnel,
training in Synectics, and integration back into the client environ-
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ment. During the training process from time to time judgments are
made of the group’s progress by evaluating its solutions to pre-
viously unsolved client problems. Although Synectics theory is being
applied broadly, a group in training limits its effort to technical
problems. Technical solutions can be evaluated more positively than
solutions to problemsin areas like policy or finance.

Examples: Concrete examples of tape recorded sessions have
been chosen to illustrate elements of Synectics in practice. For the
benefit of the general reader I have attempted to select examples
which do not include highly complex and technical scientific ma-
terial.



ONE + HISTORY OF SYNECTICS
RESEARCHES INTO CREATIVE ACTIVITY

The traditional nineteenth century romantic view of the nature
of creativity places heavy emphasis on the fine arts and poetry as
the “only” creative enterprise, and asserts the primacy of individual
genius in such a way that all human creative experience is hustled
into the dark limbo of personal mystery. The common-sense twen-
tieth century view of the creative process has become complicated
by insistence on some method of measurement. How can we test
for the mysterious quality of “creativity”? How can we single out
the creative individual in the democratic mass? How can wetrain
individuals to become creative in the complex societies which we
call education or industry? In other words, the twentieth century
view of creativity is bifurcated into, on the one hand, a mysterious
personal element that cannot be understood and, on the other hand,
a quality that may be tested for and taught to anyone. The combina-
tion of these views leads to “group-think,” where someone re-
sponsible for action says, “I will select creative people, but since
creativity is so mysterious and unpredictable, I may have missed on
some, so I will put several together and hope for the best.”

The personal-mystery view of creative experience implies the ab-
solute uniqueness of the individual. For the last century this view
has dominated autobiographical reports of creative experience as
well as biographical interpretations. Preoccupation with the per-
sonal-mystery view of creative process severely hampers a study of
the creative process. The individual who records, after the fact, his
Own creative experience is a questionable source of accurate data,
since his understandable tendency will be to bury the nature of his
actual experience under an avalanche of egocentric subjectivity.
Similarly, the biographer must be doubted, since his identification
with his subject leads him to dramatize the importance of individual
genius, of personalized, mystic experience, at the expense of ob-
8
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jective analysis of the complex interplay between the individual and
the world around the “hero.” For instance, Edison, during his
productive years, collected around himself a working group whose
members complemented and stimulated his individual abilities.1 The
biographer, entangled in his identification with the individual genius
of an Edison, distorts and minimizes the group in order to nourish
his heroic image.

This emphasis on individual genius is reflected in another way by
total reliance on the fiction of moments of insight, as though such
moments were isolated from high-energy output and coherent work
process. Not only the romanticizing biographer, but also the in-
dividual artist-scientist himself, reports creative experience in terms
of inexplicable insight, neglecting the workaday routine that has
given the insight an underpinning.? At the opposite pole, over-
emphasis on “group” as an ultimate creative context can be equally
detrimental whether we call the group a team, a task force, or a
committee. The group, without a disciplined, integrated approach,
degenerates toward its lowest common denominator,i.e., toward the
level of the “safest,” the most obvious, and most superficial. The
group in this sense deservesall the criticism presently being leveled
at group-think.* The hopeful assumption which seems to underlie
the most naive group-think activity is that minds and/orabilities are
quantitatively additive—that three individuals with I.Q.’s of 50
equal one with an I.Q. of 150, or that three moderately creative in-
dividuals are equal to one highly creative individual. A corollary to
this view about group work is: “If A does not think of a solution,
B or C will.” Andif no solution is reached, the blame can be com-
fortably spread.

This dilemma can be resolved both philosophically and practi-
1 Nerney, Mary Childs, Thomas A. Edison: A Modern Olympian (New

York: Harrison Smith & Robert Haas, 1934), pp. 60-68, 159, 217.
2 Poincaré is an exception. He was aware of the tremendous amount of

effort and concentration which underlies any moment of insight. Poincaré,
Henri, Science and Method, translated by Francis Maitland (New York:
Dover Publications, Inc., 1952), pp. 52-63.

8 Results of Yale Study, conducted by Professor Donald W. Taylor of
Yale University, released 1958.
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cally. On a philosophical level the resolution involves two parallel
recognitions: 1) that the human individual is always in search of
his uniqueness; and 2) that he is always committed to membership
in some kind of group; the individual grows not unidirectionally
(from group-family to individual-unique), but by a continuing
oscillation between two poles. On a practical, functioning level the
resolution entails two steps: 1) every memberof the group must be
personally committed to getting the problem solved in the best pos-
sible way; 2) in this frame of mind it is possible for members of
the groupto oscillate between an emphasis on the individual and his

,| personal capabilities (A: “I need the best solution and maybe B
' has a better idea than I have.”), and emphasis on the groupandits
' collective capabilities (B: “With their help I may get a better solu-

[ tion than I could get alone.”). The operations of working Synectics

a)

groups have demonstrated that the above mentioned conflict can be
tresolved.*

Throughoutourresearch into the creative process, observation of
Synectics groups at work in seminars and. as individuals building
models has revealed the insights. The psychological states and
mechanisms that occur when an individual creates are normally
underground. The Synectics group situation, which forces each
participant to verbalize his thoughts and feelings about the problem
at hand, can bring elements of the process out in the open where

_ they can be identified and analyzed.
'

We have found that for problem solying, as well as for the pur-
pose of research into creative emoaals ponedy operating group
has advantages over an individual. Indeedj a Synectics group can
compressintoa few hours the kind of semi-cOnscious mental activity
which might take months of incubation for a single person\ This
“efficient” use of the subconscious leads to our insights. Thié phe-
nomenon, which happens repeatedly when a well trained group is
operating smoothly, depends on members of Synectics groups being
willing to function on a more orless non-rational basis. In other

th i, Gordon, William J. J.: “Operational Approach to Creativity,” Harvard
; Business Review, Vol. 34, November—December (1956), No. 6, pp. 41-49.
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plewords, they must avoid trying always to express rational com
concepts. The seamless sphericity of a “closed loop” thought pre-
sents an idea association in the impregnable form of a perfectly
smooth surfacef When an idea is expressed after being completely
worked outit is ‘either acceptable as true or unacceptable as untrue.

‘ It resists modification}jIt lives or dies as uttered. No one else can
find his way in and build onit; the author of the thought finds him-
self adorned with a conceptual jewel which is isolated and un-
touchable. Non-rational communication, on the other hand, pro-
duces evocative metaphors, images with rough surfaces, and fissures
on which others can get a grip and participate. Of course, this kind
of non-rational interplay is only part of a process which spirals up
toward increasing coherence. Ultimate solutions to problems are
rational; the process of finding them is not.

os Another advantage of the group situation is its effect upon in-
~ dividualdaring.© To achieve radical new approaches to old prob-

lems it is essential to take “psychological chances,” to abandon )familiar waysof looking at things, even to transcend one’s image of
oneself. A can say, “I feel like defying the law of gravity now.”
Taken literally, this is a hair-raising announcement. But A has con-
fidence that the group will interpret him figuratively, sensitive to his
sudden vague desire to fly in the face of accepted physics. It does
not attend so muchto the exact implication of his statement as to
its motivation. It wants to help him. His predicament arouses it.
The risk he has taken has psychological prestige for the group, as
though he had launched himself on a dangerous mission.

The backgrounds of the individuals who have made upthe cen-
tral Synectics group in Cambridge during the last few years have
been enormously varied. Before there was any attempt to establish
other Synectics groups, membership in the central organization
shifted to include various combinations of painters, sculptors, mathe-
maticians, advertising men, physicists, philosophers, chemists, actors,

5 Gordon, William J. J.: “Some Environmental Aspects of Creativity”~'paper delivered to the Department of Defense, Fort Belvoir, Va., December
1955.
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mechanical engineers, architects, electrical engineers, marketing
men, chemical engineers, sociologists, biologists, physiologists, mu-
sicians, anthropologists, and zoologists. These changes in personnel
were part of the experiment; they were not planned to meet par-
ticular invention requirements. The purpose was to integrate into a
Synectics group people of opposing personality and differing aca-
demic background. The most elegant solution to a given problem is
one where the solution is the simplest in proportion to the com-
plexity of the variables involved. In other words, the following
equation holds:

multiplicity of variables
elegance of solution =

. 4 rs of solution

The “qiultiplicity factor is represented by the numberanddiversity of
members of a Synectics group. The simplicity factor, hopefully,
would result from the application of Synectics theory toward unify-
ing participants and concepts. Our hypothesis was that a general
level of novelty (as opposed to marginal improvements) depends
on the widest variety of skill, knowledge, and interest being brought
to bear. Obviously the problem was to draw interaction and con-
structive communication from people whose difficulty in under-
standing each other could lead to mistrust. This interaction was
brought about by the mechanisms which make up a methodology
common to all areas of creative thought and which can be used to
unify the most widely diverse groups.

A further advantage of the shifting diversity of personnel within
the group was to bring a wide range of response, both positive and
aberrant, to the methods and discipline which we were attempting

—

to evolve. In our experience to date, the most important criterion for
‘the selection of new members for a given group is emotional con-

titution as against intellectual background. “Emotional constitu-
ion” refers to the way a person attacks a problem: (a) Does he

underin or circle around? (b) In the face of apparent defeat is
passive or does he aggressively strive for success? (c) Is he

amused or self-protective when he’s been wrong? (d) Can he use
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his conceptual energy effectively or doeshetire at critical junctures?
In this sense, the Synectics group differs from the “task force” since
the task force approach implies a group of technical experts picked +

with a given problem (and its assumed area of solution) in mind.
In the selection of personnel for Synectics activity, if we are faced
with a choice between two individuals of different intellectual back-
grounds, but of similar emotional orientations, our tendency would
be to choose only one. On the other hand, two individuals having
thesame intellectual background but different emotional patterns aresponse could be included in an integrated group whichis cesigues
to reflect extreme diversity.

A single way of questioning experience and the phenomena sur-
rounding it leads to a narrow range of answers. True emotional and 1

experiential diversity permits the group not only to tolerate several
question-approaches at the same time, but also to probe in depth
along any one of the question-lines. Thus, a problem which tradi-
tionally suggests a question and an answer derived from chemistry
may well be approached and solved from microbiology as a “new
point of departure.” For example, one Synectics group was given
the responsibility for inventing a radically new product in the area
of paints and finishes. Made up of a zoologist as well as a physicist,
a biologist as well as a chemist, an artist as well as an engineer, the
group did not limit itself to paint chemistry. Instead, it directed its
thoughts to an organic covering, which led to the notion of “organic
paint” made up of seed forms of primitive plants such as lichens,
algae and mosses. These tiny soredia (spores) can be “canned” in
a nutrient adhesive solution so that they will stay on a wall and
growthere.

Naturally, no single group of from five to seven people can em-
brace technical competencein all areas of science. Therefore, when
an examination of feasibility is necessary, we may introduce into
the group an expert in a given field. The expert plays the role either
of encyclopedia or devil’s advocate. As encyclopedia he becomes an
automatic knowledge box;if punched in the right place, he responds
with the proper technical advice. As devil’s advocate he isolates the
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areas of weakness in a given concept. In somecases the outside ex-
pert who has been called in on a specific job becomes a long term,
irregular memberof the group. He becomes interested in the group’s
method andits potential, and learns to work like a regular member.
To do this he transforms the terminology of his own specialty into
language all of the group can understand. He must be willing to in-
vade, as a talented amateur, the fields of other experts as well as to
accept the group’s invasion of his own field.

The most important (and most underrated) single aspect of a
Synectics project is the implementation (in the form of working
models) of those concepts developed as solutions. Such model build-
ing is vital to the success of a new product or invention program.
Moreover, we have observed that unless a teaching program in-
cludes the experience of “getting the hands dirty” by actively im-
plementing conceptions, the program is threatened with incomple-
tion and impotence precisely because it is limited to over-abstract
discussion.* Abstraction breeds more abstraction and more gener-
ality instead of leading to tough yes-no tests. Without the pragmatic
“does-it-work?” criterion which can be demanded of something re-
duced to practice, it is impossible to get the specificity and con-
creteness necessary to the evolution and proof of principle.

A corollary to the experience of implementation is the pragmatic
criterion derived. How better judge the effectiveness of Synectics
theory than by the value of the “hardware” it produces? When we
discover what wethink is another insight into creative process, we
define it operationally. If, in use, it leads to repeated breakthroughs,
wecall our operational definition a mechanism. As a mechanism we
test it with other Synectics groups to make certain it isn’t merely a
superficial accidental aspect of our own operation. If it continues to
lead to new concepts and these concepts lead to successful working

6 Actual laboratory implementation involves working out solutions to the
specific problems which arise in reduction to practice. These solutions are
as important as the original concept, but concepts have more prestige in our
culture because conceptualizers usually attain the status of administrators,
and administrators keep their suitcoats on; they don’t build working models.
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models, then we accept the mechanism’s validity as being proved.
(See page 33 for description of psychological mechanisms. )
THE GROWTH OF SYNECTICS THEORY

It may be helpful in the understanding of Synectics to outline briefly
the history of our research into the nature of the creative process.
There already exists material which deals with the creative motiva-
tion and results of the creative process, particularly in the area of
esthetics. Our research has been more experientially grounded, al-
though we read and studied in the general area of esthetics before
starting our experiments in\1944] We decided to attack the mystery
of creative process exactly where the literature stopped, namely, at
an operational description of the creative process itself.

4

In 1944 we beganaseries of observations of anindividual who \ ,was involved simultaneously in the processes of psychoanalysis and
invention. The result of this state was a double consciousness on the
inventor’s part: he combined the ability to be aware of the mental
process in himself at the same time that he worked with the process
toward intention-goal. The inventor who was the subject of these
initial researches was presented by the government with a problem
in instrumentation. Many accidents to aircraft had occurred as a
result of misreading instruments with dial faces.? Most of these
reading errors arose from the fact that the eye is confused by two
revolving motions which require an interpolated reading (cf. Fig. 1).
But the eye is rarely deceived when one of the measurements is on
a dial and the other is on a band (cf. Fig. 2). Traditional research
had produced a mechanical mare’s nest of interlocking selsyns, little
gears, and wheels in an attempt to produce an instrunsnt having
the reading advantages of the second example (cf. Fig. 3). But the
psychological problem involving the eye’s ability to read and inter-
polate was further complicated by the presence of mechanical error
due to friction.

7 Gordon, William J. J., “The Integration of Creative Persons,” paper de-
livered to Sloan Fellows, M.1.T., November, 1952.
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Figure 1 Figure 2 Figure 3

The problem confronting our subject was to devise a dial which
would abolish both the psychological reading error and the me-
chanical friction error. As he worked on this dual problem he made
notes and talked into wire recorders and dictaphones in an attempt
to produce a live record of his process. On the one hand he was
actually solving the problem; on the other hand he was trying to
describe the psychological states which seemed to characterize the
various phases of his solution. The following are some excerpts
from his records:

“, . . I am taking apart this airplane altimeter. Why! There must
be over a hundred little gears in this mess . . . I notice that springs
are essential. I can imagine throwing out any other element but this
master spring . . . this foundation spring. Any isolated unit for meas-
uring altitude by pressure will have to be backed up somehow by one
or more springs. . . . Thinking about springs, I find that I feel very
much removed . . . sort of cut off from the unit I’m playing with, even
though it’s right in front of me. . . . It seems to be disintegrating al-
most of its own accord. There are the pieces . . . what piece can I
least afford to throw out? The spring is central here . . . but what is
the spring? What does it mean to say of a spring that it is a spring?
How would IfeelifIwere a spring? I find myself very mixed up with
this spring. I can’t get away from my own springiness . . . even if I
wanted to. But I don’t want to. I am folding in and then expanding,
folding in and then expanding . . . or I’m being pulled out and then
I’m being pushed backin. Tight! This I don’t like. I don’t like this tight
feeling . . . I don’t like this feeling of being pulled way out either.
Someone’s got me by the hands andthe legs, stretching me over a rack,
torturing me... .
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“What if an altimeter just were a spring? . . . No, that couldn’t be
. - . . Never mind aboutaltimeters. The same goes for springs any-
where. To hell with getting a quick answer to this problem! I’ve got to
take a real look . . . from way out. . . . Otherwise I'll just invent
the same thing all over again. . . . What about springs themselves?”

“What’s springiness? A spring . . . well, it’s like the seasons, in
. .. out, they alternate, in... . out. ... Or, like a mechanical
memory. You can teach a spring to do something by building in some
kind of response . . . even more perfectly than you can train a child
. . . except for hysteresis. I wonder what hysteresis would be in a
child? I’m very sorry, Madam; your child has advanced hysteresis and
we've got to operate immediately. . . .

“Now whatis this damn problem? The damn problem is a spring
and an altimeter. It’s hard not to think right away aboutthe final solu-
tion . . . can’t forget about solutions. Solutions are the payoff! But to
hell with them.It’s hard to just consider a spring, alone, nothing to do
with anything, just a spring. . . . There on my desk the problem is
printed clearly in that very dark type the government uses to send out
its specifications. In the drawer with it . . . never mind that. . . . Now
if I can get this spring out of here. That’s what I want, just get this
spring . . . I'll throw away the rest of the stuff and I'll just look at
the spring. This is a spring now,in front of me. I wind it up and I let
it unwind. I wind it up and I let it unwind . . . of course the most ele-
gant solution would be to have a dial . . . no gears. My God, there
must be two hundred gears in this model! I don’t want any gears. That’s
of course impossible, but just the same, how can the spring itself do
everything? What do I want? I want a spring . . . well, I want it to
run the dial, the outside dial, and of course the real problem is how to
get a band out of this motion. Let me look at the motion again. How
do you get inside that spring? If I . . . if there were an enormous
spring . . . a spring as big as a house, and I hold onto it and it goes
in and out, in and out. What happens to me? Well, let’s see, I can put
a little drop of ink on the thing. Now I windit in and out. Look. If I
get a spring big enough,as the spring tightens . . . the blob of ink will
move in . . . and out as the spring relaxes. .. .

“Funny . . . now I have the feeling that this thing is on its own,
completely outside me . . . that the whole idea is no longer . . . no
longer anything to do with being mine, my idea . . . it’s just like fly-
ing now because if I put a spot on the spring and tighten it up, it per-
forms an arc which is exactly the band I’m looking for [cf. Fig 4 (a),
(b), (c)]. It’s amazing, and this is no longer I. . . it’s as though it
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was taken away from me. . . . This must be what people mean when
they say you start writing a play and the people you've put in the play
just go on by themselves.”

(a) (b) (c)

Figure 4

While this series of quotations from notes and recorded musings
has been edited for continuity, it is a fair representation of the ma-
terial from which weisolated the key moments, the key states, in
our subject’s process toward solution. The interrelated psychological
states which seemed basic in this narrative were defined as follows:

la.

1b.

Detachment: The feeling which the inventor described as
being “removed . . . sort of cut off. . . . I’ve got to take
a real look . . . from way out. . . .”

Involvement: The closeness implied by, “How would I feel
if I were a spring? I find myself very mixed up with this
spring. I can’t get away from my own springiness.”

Deferment: The sense that it was difficult though necessary
to discipline himself against premature attempt at solution:
“Solutions are the payoff! But to hell with them. . . . Other-
wise I'll invent the same thing all over again.”

Speculation: The recurrent ability to let the mind run free:
“What happens if an altimeter were just a spring? . . . If
there were an enormous spring? . . . I wonder what hys-
teresis would be in a child?”

Autonomy of Object: The feeling described at the end of
the narrative, as the problem approaches conceptual solu-
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tion: “I have the feeling that this thing is on its own, com-
pletely outside of me. . . . the people you’ve put in a play
just go on by themselves.”

We observed that these psychological states were present when
the subject effected breakthroughs on the wayto his final solution.
Furthermore, it was obvious that the identified states became more
concentrated as he neared his final solution. However, we wanted to
assure ourselves that these psychological states were not merely
symptoms of one man’s idiosyncratic subjective response. There-
fore, in 1945, following an informal tabulation of the results of the
above research, we initiated a series of interviews with people in art
and science. These interviews at the most formal level consisted of
asking the interviewee whether he had experienced the psychological
states which the inventor in the above experiment had observed and
described. Essentially there were two kinds of response to these
interviews. Some welcomed probing their inner workings unafraid
that this probing would somehow destroy their intuitive capacity.
Introspective interviewees of this kind, who were willing to reply to
the personal queries essential for honest response, immediately
tended to correlate and reinforce the inventor’s responses. They said
that the psychological states which the inventor had described were
states that they themselves recognized although they had never been
either aware of nor articulate about them. The other kind of person
interviewed refused to discuss the (to him) mystical workings of his
mind, and it was not for many months that the results and responses
began to comein from the last of those people who, whenfirst in-
terviewed, were highly opposed to introspection.

More than a year later we madea final evaluation and noted a
high degree of correlation between the experiences of both the
highly resistant hold-outs and the more responsive interviewees. At
the time of these interviews there was little or no order of impor-
tance given to the recurrent states which were isolated as character-
istic of the inventor’s psychological processes. A further difficulty
arose from our primitive grasp of the “insights.” As a result
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all interviewing had to be conducted on a personal basis and re-
sponses often appeared to be based on the interviewee’s reaction to
the personality of the interviewer. After the data from the interviews
had been informally tabulated, it was apparent that the four aspects
of psychological process [Involvement-Detachment, Deferment,
Speculation, and Autonomy of Object (see p. 26)] were universal
enough to warrant experimental attempts to feed them back into
problem-solving situations. This was attempted at Harvard Under-
water Sound Laboratories with groups working on problems in
hydrodynamics and acoustics. However, our understanding of the
different psychological states was too naive to permit us to feed them
back into the groups with experimental clarity, and the success of
these experiments was marginal for several reasons:

1. Attempts to “feed back” tended to freeze the working groups
because individuals became self-conscious. When we would
say, “Let’s become more involved here. . . ,” or “Can’t we
defer from an immediate solution for a while?” we met with
formidable resistance. The groups not only resented the at-
tempt being made to manipulate them, but they were angered
by what they considered irrelevant frivolity. From time to time
an individual would rise up and take our bait as though it were
perfectly natural for him to think along the lines we were try-
ing to introduce. This kept up our spirits, but in every instance
the pressure of the remainderof the group with its emphasis on
“Tough-minded engineering will take care of this problem”
pulled away the whole group’s approach from our influence.

2. In each group there was at least one egocentric who could
have been controlled only by an unpermissible degree of au-
thority on the part of the person seeking to conduct these group
sessions. Often a group initially would show some enthusiasm
for experimenting with the psychological states. This enthu-
siasm, however, was an easy mark for any individual who
established himself as the “conscience” of the group by imply-
ing that our experiment flew in the face of the scientific
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method. This “conscience” person would state or insinuate
that he and his technical associates had not been awarded
their Ph.D.’s to be told that they had wasted their time—that
there was a short cut to scientific discovery. This aggressive
kind of self-protection we found impossible to combat with the
feeble tools at our disposal.

3. Since these first sessions were not recorded, it was difficult
to analyze failure or to improve technique. It was impossible
to rememberthe statements and specific attitudes of resistance
to our experiments. Therefore, it did not becomeclear to us
that the psychological states were too abstract in the form we
were using them. Also, it was not obvious that we had made
a major mistake by introducing them philosophically rather
than personally. For instance, if we felt that involvement was
the state which would be most constructive in a given situa-

‘tion we would say, “Let’s try to involve ourselves with this
problem . . . to identify with it.” We should have said, “I
find myself right inside this problem. My ears and eyes and
arms are elements of it.” We now know that if we had used
the latter approach the groups would have respected our
willingness to “risk” involvement and the chances of their
participation would have been vastly increased.

Though the information derived from the above experiment was
limited, the experience did teach us one important thing about
directing our future research into creative process. Previously we
had aimed our efforts toward understanding what occurred in the
human mind at the exact time of discovery. After these informal
experiments at Harvard Underwater Sound Laboratory, we shifted
the focus of our research to attempt to understand the psychological
conditions and mental states which characterize the creative process
as a whole. Our new objective was to achieve a knowledge which
would enable us to increase measurably the probability of inventive
breakthrough. We did not abandon our initial desire to define the
moment of breakthrough itself; we pushed that goal into the back-
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ground temporarily while we tried to be more exact about the psy-
chological conditions which characterized the whole process of in-
vention.

Shortly after these interviews were completed, our research took
the form of an increasing interest in the similarity of the creative
process in art with that in science—a similarity which was made
quite apparent by the response of both artists and scientists to the
interviews. The Rock Pool Experiment was established in 1948.
This experiment involved settling a group of between twelve and
twenty artists (some with, and some without, families) in Lisbon,
New Hampshire, for the summer months. The purpose of this center

* was to supply a climate in which artists of various types could live
together and trade ideas, through both conversation and observation,
of the growth and development of each other’s work. The living
together involved not only sociological disciplines but also technical
ones, in the sense that the artists were responsible for building
houses, installing and repairing plumbing, etc. It was hoped that a
group of esthetically oriented individuals would reveal mechanisms
of creative process which were more concrete than the psychological
states. We had confidence that new insights could be gained from
observing the processes of artists because in the course of our series
of interviews we found that artists in general were more articulate
than technical people about their subconscious or subjective mental
activity.

In the course of the experiment, members of the Rock Pool group
won manyprizes, including the Tiffany prize for painting, several
graphic arts prizes, and numerous awardsfor silver work, sculpture,
and ceramics. All but one of the members of the group have gone
on with careers in the arts and have become well known in their
respective fields. (This does not mean, of course, that the Rock
Pool Experiment wasthe direct cause of the success of the partici-
pating artists.) However, it became apparent that the attempt to test
and evolve a working concept of the nature of the creative process
in the esthetic situation was not as productive of data and of even-
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tual results as a similar attempt in a more technically (scientifically)
oriented group might be.

The Rock Pool Experiment exposed no new insight into creative
process but it did disclose a significant procedure for implementing
the research itself, i.e., the use of the group, as opposed to an in-
dividual, as the tool to capture further slippery elements of the :

subtle procedure of inventive activity. The recurrent group gather-
ings at Rock Pool were directed toward the solution to a variety of
problems. The participating members of this job-oriented group
were sufficiently unself-protective to communicate through short-
handfree associations. In the case of our first research subject who
was working alone (see p. 15) our insights were limited to his best
efforts to record his underlying subjective musings while attempting
to solve an objective problem. In the group problem-solving situa-
tion at Rock Pool, it was apparent that some psychological under-
tones of creative process, imperceptible till then, were discernible.
Whena creative person is “talking to himself” he does not have to
talk out loud, but in a group situation where individuals believe
that elegance of solution depends on contributed communication—
they talk out loud. Thus certain nuances of the mechanism of creative
process began to be revealed. And from this time on the invention
group became the major tool for increasing our knowledge and mak-
ing it concrete. By reviewing tapes of sessions where conceptual
breakthroughs were achieved, we were able, slowly and painstakingly,
to isolate increasingly clear, recurrent patterns of mental activity
which accompanied the creative process.

In conjunction with experiments in vivo using taped sessions, the
researches into creative process undertaken in Cambridge, in 1944,
involved a study of the classical works in the field: Groos, Freud,
Lange, Bosanquet, Aristotle, James; and a study of autobiographical
records such as those of Einstein, Goethe, Coleridge, Kipling, Edi-
son, Wordsworth, Poincaré, and others. In 1949, although we did
not expect to find additional material which would be of direct as-
sistance to us, we felt obliged to reopen our researches into theliter-
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ature. With the classical and autobiographical studies behind us, our
intention was to review all available information on contemporary
research. We were disappointed to learn that most of the modern
studies of the creative process were attempts to devise test methods
of identifying creative people. These studies were of little help to us
since they were on the one hand,related to “test” for creativity and,
on the other hand, related to a theory about creativity which (a)
outlined the conditions of the test, and then (b) measured itself by
the results of the test. There could be but one measure of the results
of a research program devoted to Synectics investigation of the
creative process, namely, the end product.

Thus, our efforts to derive usable data from artistic activity were
shifted in favor of a study of the invention process in technology.

- This was in no way an abandonmentof the arts as a field for fur-
ther study, but a researcher’s choice, made on the assumption that
the creative process in art and in science is essentially the same.
The choice was modified by the further assumption that the process .

might be moreeasily evaluated in science. Technical invention, while
every bit as subjective in process as artistic creation, is not exposed
to an equally subjective evaluation of the end product, presupposing
the definition “it works or it doesn’t work” as the measure of in-
ventive success.

At this time we also reviewed, in a formal academic way, the
analyses of the creative process which were available to us in the
literature of art, philosophy, psychology, science, and autobiography.
Weweredisturbed to note that the statements made by psychologists
and philosophers lean toward abstraction and over-objectivity.® Psy-
chological states—the human mind, emotion, and imagination—are
treated as generalities. These analyses are not invalid, but their very
generality and objectivity (this, then, is the nature of man) divorces

ster Se_analysis from concrete.experience.While this literature may serve

8 With the exception of “psychical distance” as discussed by Edward Bul-
lough in “Psychical Distance as a Factor in Art and Aesthetic Principle,”
British Journal of Psychology V (1912-13) pp. 87-118, and “esthetic dis-
tance” as formulated by José Ortega y Gasset in The Dehumanization of
Art. (tr. Helene Weyl) Princeton: Princeton University Press, 1948.
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as a useful guide, it provideslittle direct help for defining creativity

_in
operational and repeatable terms. Autobiographical description of
the process, as experienced, is usually over-subjective and after-the-
fact. Although poetic andin itself suggestive, it is more elusive than
workable analysis of the process it intends to describe.

Atthe conclusion of this period of research we committed our-
selves to produce descriptions and definitions directly related to the
experience of the creative process itself.

Our
purpose was to de-

velop a scheme which individuals could understand and use to in-
crease the probability of their creative success. Our task was to iso-
late psychological mechanisms and to record recurrent psychological
states which could be described in concrete terms and learned in an
experimental (not primarily a theoretical) sense. For example, while
we accepted Freud’s notionof regressionandits role in thecreative
process asaavalid notion,it seemed impossible |to teach peopleto
regress; therefore Freud’s insight was oflittle operational use to us.®

We were forced to interpret the theory of regression in functional
terms.

The next step in the research was the formation in 1952 of an
operating group at Arthur D. Little, Inc., in Cambridge, Massachu-
setts. The first integrated group devoted to technological invention
was responsible for producing invention results. No attempt was
made at this time to establish other Synectics groups. This group
was composed of: a physicist with interest in psychology; an electro-
mechanical engineer; an anthropologist with interest in electronics;
a graphic artist with the added background of industrial engineer-
ing; and a sculptor with some background in chemistry. (Thelast
two were drawn from personnel involved in the Rock Pool Experi-
ment.) At the beginning of this group’s operations, introspective
observation of process and inquiry into themes and mechanisms was
kept at a minimum. Thereason for this was an anxiety concerning
the group’s ability to be, on the one hand, involved in the process of
invention and, on the other, detached and observant of the process

® Kris, Ernst, Psychoanalytic Exploration in Art (New York: International
Universities Press, 1952).

a“
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—without inhibiting the capacity to produce creatively. It became
increasingly clear that the psychological states were still far from re-
liable as operational tools. The concept of these psychological states
evolved into that of operational mechanisms between the years of
1953 and 1959. This advance in technique was a consequence of
the group’s style of working through conversation and discussion.
All Synectics sessions were—and still are—tape recorded.!° By
listening to tapes of productive sessions it was possible to unmask
recurrent conditions, states, and mechanisms which previously had
gone unnoticed except in the most vaguely subjective and intuitive
sense. At this point it became necessary to seek the assistance of
people who could achieve the dual role of inventing while examin-
ing the process of invention for two reasons: (1) to avoid a hypoth-
esis which was based on a singular subjective intuition; and (2)
to identify more concretely the elements of the process.

The members of this group shifted. To date more than thirty peo-
ple have participated in the primary Synectics group; yet the group
has never had more than six or seven members at onetime. It is
our conviction that few people (and this holds for members of the
group itself) are able to tolerate the psychological discipline of ob-i serving themselves over a long period of time. The philosophical-
psychological estheticians who hold that it is impossible to be at
the same time in the creative process and aware of process are
wrong; but it is indeed difficult.

From this point the pattern of theory and hypothesis began to
mature rapidly. The recurrent psychological states, identified and
defined in 1945 (Involvement-Detachment, Deferment, Speculation,
and Autonomy of Object) became more plastic, more manageable
in an operational context. The psychological states grew increasingly
useful as they drew closerto being operational mechanisms. These
mechanisms are concrete functional tools for taking advantage of

10 These tapes serve three functions: (a) review of tapes is a powerful
training tool allowing group members to criticize their Synectics technique;
(b) in the excitement of a session valuable viewpoints may be buried, to be
revealed in a more leisurely audit when participants are not so involved;
(c) tapes are a legal record of conceptual priority.
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the insights implied by the valid but abstract theoretical psychological
states. In 1956 other recurrent states and mechanisms were identi-
fied and to a degree defined...For instance, we noticed a recurrent
reliance on the Ccommonplace”'as a point of creative departure.
By “commonplace,” in the first attempts to define its use, we under-
stood those vast areas of everyday experience which are elementary
or obvious to the sophisticated technical mind. For instance, from
thinking of commonplace summer night insects came a theory for
acoustical insect control; from remembering the commonplace ac-
tion of fish responding to an underwater sound came the theory of
howto drive fish so as to catch them withoutnets.

Wespent considerable time during 1956 in an attempt to define
the role of the leader in the Synectics group: to what degree did he
have to enjoy a teacher’s authority? Reviews of tapes showed that
while the group had an identifiable administrative leader, the role of
intellectual leader shifted from person to person in the course of a
series of sessions. Tentatively, we concluded that a strong leader
caused the group (in session and out) to try to second-guess him or
strive to win his approval. In short, and contrary to the usual as-
sumption, it was desirable in the Synectics group to have too many
chiefs and not enough Indians. (However, today we believe that
either the strong leader or multiple leader approach can be suc-
cessful. )

In 1956, following a lengthy investigation of Synectics research
covering the years since 1946, the Rockefeller Foundation gave a
grant to Harvard University for the purpose of bringing academic
psychology into immediate contact with our efforts. Professor Je-
rome Bruner and Dr. Jean Pool worked with us for many months,
actually participating in a series of sessions devoted to the solution
of a particular problem. Thanks to Professor Bruner’s suggestion,
it was during this period (1956-1957) that we began to distinguish
formally between the recurrent psychological states and the mech-
anisms (operational methods of initiating and sustaining those
states).

In 1958 we noticed that, in launching a series of sessions which
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culminated in the successful solution of a given problem, we were
constantly attempting to “make the familiar strange.” Faced with
the all too familiar, without understanding entirely what we were
doing, we would attemptat first radically to shift our vision so that
the familiar (the codified, the set world of the usual) was made
strange and new,and therefore subject to new patterns and new
laws of operation—subject to invention. Once we had identified this
activity we used it consciously, asking: “How can we ‘make the
familiar strange’ here?”

Initial success with this technique led us to extend it, to consider
various ways of making the familiar strange. After the practice of
seeking and sustaining an analogy was noted on the tapes, it was
tested by the use of conscious mechanisms, and it rendered exciting
results. Various forms of analogy, subsequently superseded by the
more inclusive concept of metaphor, became the Synectics opera-
tional mechanisms. All the Synectics groups (within as well as out-

r side the parent group) had shownarecurrent tendency to identify,
as the altimeter inventor did when he asked himself: “What would I
feel like if I were a spring?” “How would a spring feel if it were hu-
man?” We deliberately fed this tendency back into group sessions,
and since its use led to successful solutions we concluded that this

— was one mechanism for initiating and sustaining inventive effort.
This particular mechanism was injected by persuading participants
to imagine how they would feel if they were the inanimate elements
of the problem under consideration. For instance, in a session de-
voted to the invention of an unbreakable yet translucent plastic glass
the group was encouraged to describe their subjective response at
“being” an actual piece of glass. How did they feel? Which way
were they pulled? Did they want to stay close to their brother par-
ticles?

.

Whenthe goal of invention is achieved, it is preceded, signalled, —

( and accompanied bya pleasurable mental excitement. This pleasur-
able excitement itself (the feeling of being on the right track) is a
purposeful psychological state, recognized unconsciously as an in-
dicator of the direction to take. The ability to hunt for and to

!
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recognize this pleasurable-pragmatic excitement traditionally has
been labelled as accidental and_intuitive. However, it is our con-
ctosion that this pleasure-sense of direction is purposeful and is a
psychological state subject to cultivation as a skill in pursuit of the
successful climax of the inventive process. We observed that certain
people repeatedly selected ways of thinking about a problem which
led to elegant solutions. These people confessed to a pleasurable
feeling—a feeling of “being on the track”—long before their intui-
tion was proved correct. They said that they regarded this pleasur-
able feeling as a signal telling them they were headed in the right
direction. Our technique used the tape recordings of sessions to
teach people to look for this pleasurable feeling in themselves and
act on it. When A had made an intuitive breakthrough, we would
play the tape back for A to recall how hefelt at the time he was
aware of it. Or we would have A describe the sensation to B so
that B would be on the lookoutfor it in himself.

During 1957 reviews of tapes, together with closer observations
and questions of individuals, suggested another pair of psychological
conditions necessary for successful inventive effort. We noticed that
the ability to tolerate and use the irrelevant was of fundamental im-
portance for a solution. By the irrelevant we understand attitudes,
information, and observations which, from a common-sensical and
(more often) from a technical point of view, do not seem relevant
to the problem under consideration. As a companion state, the
ability to play, to sustain a childlike willingness to suspend adult dis-
belief, emerged as a psychological condition of making the familiar
strange. However, words like “play” and “irrelevant” are operation-
ally meaningless, and in 1958-59 we turned our attention from a
study of recurrent psychological states and the conditions which sup-
port them to a further study of those mechanisms which would help
us to makethe familiar strange. We reviewed and analyzed tapes of
sessions which had contributed to successful invention projects; and
then those mechanisms which we could isolate and partially define
we used and observed in both invention and teaching sessions. Three
general types of mechanisms for play have emerged from these
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studies: (1) play with words, with meanings and definitions; (2)
play in pushing a fundamental law or a basic scientific concept “out
of phase”; and (3) play with metaphor.

Play with words, meanings, and definitions involves transposing
a specific invention problem into a general word or a general state-
ment. Thus, in one Synectics group an assignment to invent a radi-
cally new can opener began with a three hour session which was sus-
tained play with the word “open.” Wealso included “inversion” in
this mechanism as another method of play with accepted meanings.
Thus, while we usually assume that a large magnet drawsto it a
piece of iron we can invert and say that the piece of iron has hunted
for and found a place to go. In a small way we have made the
familiar strange because we have shifted our concentration from the
persuasive female lodestone to the aggressive little piece of male
iron.

The effort to push a law or a concept out of phase can range from
postulating a universe in which water does run uphill (in order to
approach a problem in hydrodynamics) to asking: “How can we
really deny or repeal the second andthird laws of thermodynamics?”
Or: “How can we apparently deny entropy?” Recently we have
used this mechanism with invention success by simply concentrating
on the question: “What law shall we choose to push out of phase?”
or, granted a given invention problem: “What law would it be most
appropriate or advantageous to upset?”

Play with metaphor is one of the most fruitful of the mech-
anisms which can be used to makethe familiar strange. We have
experimented with metaphors which involve expressed or implied
comparisons between relatively “like” things or states: “Wiring a
building should be like plumbing,” as well as with metaphors which
have the shock value of comparing unlike things or unlike states:
“For humans ‘absence makes the heart grow fonder.’ Essentially,
this is in conflict with the inverse square law.” As a special extension
of metaphor we make considerable conscious use of analogy, i.e.,
comparisons between things with like functions and different forms.
Personification and anthropomorphization fit here with the question:
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“How would it feel if it were human and could feel?” “How would
I feel if I were it?” As a further special case of feeling as an inani-
mate object would feel, we have experimented successfully with
attempts to empathize, to feel, kinesthetically, in interrelation of
the muscles themselves, the state of an inanimate object, a motion,
or a relationship.

Exciting as it is for Synectics groups to succeed in making the
familiar strange, it is hardly an endin itself. The end is a function-
ing, working modelof the invention product, just as the end result
of a narrative idea is not the idea but the novel into which it is
transformed, or as the end result of a visual insight is the painting
into whichit is evolved.

Our method of study has not changed appreciably. We have for-
mal group sessions aimed at problem-identification, and problem-
solving. These sessions produce concepts which are criticized,
researched, and implemented. Obstructions arising in the implementa-
tion phases lead to short informal sessions. When a formidable
block stands in the way then formal sessions are brought to bear.
Experts are used in the fashion described above, although each
Synectics group seemsto be increasingly efficient in their use, less
disturbed by the expert’s chronic negativity, and less defensive about
its (the group’s) own freedom from expert dogma. Tapes are made
of formal sessions and are reviewed (a) for the purpose of examin-
ing our work process, and (b) as a source of new insights into the
invention problemsto be solved.

When the Cambridge Synectics group extended its research from
its own limited operation to establishing and training groups in
other contexts, this proved to be a productive method of data col-
lection. Teaching and training a great variety of people our method
of operation forces us to be articulate. We might otherwise leave
our working conclusions buried in the private language which is
inevitably developed as a shorthand communication among our-
selves. Also the reactions of our students and their reformulations
of many of our hypotheses have helped to pry us loose from any
dogma which we may have developed.
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When we established Synectics groups in industries (first in
1955), we were faced with the problem of personnel selection.
Here again we reviewed the published material on the subject and
the systems which were being applied. But none of these was ex-
periential or concrete enough for us. Therefore, we developed our\ own approach based on the mechanisms of Synectics theory. We
devised an interview program based.an searching for individuals
who have natural ability to use the mechanisms or who have the
Capacity to learn to use them. (Chapter 5 is devoted to an analysis
and description of this technique.)

The substance of what follows in this book is an attempt to de-
scribe the creative process as we see and experience it.I shall try to

definethe recurrentstateswhich wehave identified and to make
clear how even an insight into theseiis not sufficient; it is necessary
to translate the. theoretical psychological states into ‘the functional
mechanisms with operational meaning for students, so they can put
into practice the theories implied. Even though the mechanisms are
concrete they too must be learned through practice. It is one thing
to attain a theoretical grasp of these mechanisms and another mat-
ter to absorb them into one’s natural modus operandi. At first,
students are self-conscious in their use of the mechanisms but in
time they become spontaneous. Even in the self-conscious stage,
however, the mechanismsare effective. Above all, the theories com-
prised in Synectics are proposed here as hypothesesdesigned to in-
crease the probability of success in creative activity. The major
effective components of creative process are subconscious; so
that creative solutions to problems traditionally contain a high
“accident” quotient. It is difficult purposely to repeat a process
which is only subconsciously perceived. Synectics attempts to make
explicitly conscious some of these subconscious mechanismsso that
they can be evoked whenthe need arises.
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S ynectes defines creative process as the mental activity in prob-_
lem-stating, problem-solving situations where artistic or technical
inventions are the result. I use the expression “problem-stating,
problem-solving” rather than merely “problem-solving” in order to
include the definition and understanding of the problem. The opera-
tional mechanisms of Synectics are the concrete psychological fac-
tors which support and press forward creative process. The mech-
anisms do not pertain to the motivations for creative activity, nor
are they intended to be used to judge the ultimate product of an
esthetic or technical invention. Psychologi s_such as em-
pathy,ininvolvement, play, detachment, and use ofirrelevance are (as °

we have seen) basic to creative process but they are not opera-Er OS Oe. pm eettional. The Synectics mechanisms are intended to induce appropriateAn wepsychological statesand thus promote creativeactivity.
Words like intuition, “empathy, andpplayare “merely names put to

complex activities in the hope that the naming of the activity will
in fact describe it. Experience has shown it to be most difficult to
feed back into a problem-stating, problem-solving situation such
nominalistic abstractions. When dealing with an individual or a
group faced with problem-stating and problem-solving, it is in-
effectual to attempt to persuade the individual to be intuitive, to
empathize, to become involved, to be detached, to play, or to
tolerate apparent irrelevance. However, in our research experience
the Synectics mechanisms effectively increase the probability of
success when creativity is called for. They draw the individual into
the psychological states.

The Synectic process involves:

(i) making the strange familiar; ~~ .!
(ii) making the familiar strange. |- ~ 5

Making the strange familiar: In any problem-stating, problem-
solving situation, the first responsibility of individuals involved is

i 33,ee
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to understand the problem. This is essentially an analytical phase
where the ramifications and the fundamentals of the problem must
be plumbed. However, if only this analytical step is taken, no novel
solution is possible. For work on a problem to get started, some
concrete assumptions must be made, although in the course of the
problem-stating, problem-solving process, the understanding of the
problem may change.It is the function of the mind, when presented
with a problem, to attempt to make the strange familiar by means of
analysis. The human organism is basically conservative, and any
strange thing or concept is threatening to it. When faced with
strangeness the mind attempts to engorge this strangeness by forcing
it into an acceptable pattern or changing its (the mind’s) private
geometry of bias to make room for the strangeness. The mind com-
pares the given strangeness with data previously known and in
terms of these data converts the strangeness into familiarity.

This is, of course,anobviouspartofproblem-solving.However,
Synectics is an attempt to describe those conscious, preconscious
and subconscious psychological stateswhich _are—present-in any
creative act. Therefore, it would be an omission not to mention the
analytical, the making-the-strange-familiar mechanism. The great
pitfall, the traditional danger, in making the strange familiar is in
becoming so buried in analysis and detail that these become ends
in themselves, leading nowhere. The process of making the strange
familiar, if used alone, yields a variety of superficial solutions; but
basic novelty demands a fresh viewpoint, a new way of looking at
the problem. Most problemsare not new. The challenge is to view
the problem in a new way. This new viewpoint in turn embodies the
potential for a new basic solution.

~ Making the familiar strange: To make the familiar strange is to
distort, invert, or transpose the everyday ways of looking and re-
sponding which render the world a secure and familiar place. This
pursuit of strangeness is not a blasé’s search for the bizarre and

/\ out-of-the-way. It is the conscious attempt to achieve a new look atJ the same old world, people, ideas, feelings, and things. In the
“familiar world” objects are always right-side-up; the child) who
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bends and peers at the world from between his legs is experimenting
with the familiar made strange. (One sees the familiar tree as a
collection of solids in an otherwise empty space. The sculptor
consciously may invert his world and see the tree as a series of
voids or holes carved within the solid block of the air.)

Owen Barfield quotes a South Sea Islander’s pigeon-English de-
scription of a three-masted, screw steamer with two funnels: “Thlee-
pieces bamboo, two-pieces puff-puff, walk-along inside, no-can-
see.” In our terms, the conceptions which frame the steamship are
firmly established in the realm of the familiar. Here, the familiar
Western concept of steamship is juxtaposed with the strange pigeon-
English version. Barfield says, “Now when I read the words, “Thlee-
pieces bamboo, two-pieces puff-puff, walk-along inside, no-can-see,’
I am for a moment transported into a totally different kind of
consciousness. I see the steamer, not from my own eyes, but through
the eyes of a primitive South Sea Islander. His experience, his
meaning is quite different from mine,for it is the product of differ-
ent concepts. This he reveals by his choice of words; and the result
is that, for a moment, I shed Western civilization like an old gar-
ment and behold my steamer in a new andstrange light.”* The
steamer seen by the Western mindin this light is reconstituted and
presented as alive and malleable to the imagination.

These several mechanisms for making the familiar strange are not
a collection of mental tricks for the achievement of superficial
novelty. They have been developed and are used in the several
Synectics groups as a systematic way of solving actual invention
problems. Thus, Barfield’s “new look”at the familiar steamer could
be the starting point for considering propulsion. Combined with
technical competence it could in turn lead to a new viewpoint for
the development of a new invention.

The attempt to make the familiar strange involves several differ-
ent methods of achieving an intentionally naive or apparently “out
of focus” look at some aspect of the known world. And this look

aoe wen, Poetic Diction (London: Faber & Faber, 1957), p 49.
Ibid.
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can transpose both our usual ways of perceiving and our usual ex-
pectations about how weor the world will behave. The experience
of sustaining this condition can provoke anxiety and insecurity. But
maintaining the familiar as strange is fundamental to disciplined
creativity. All problems present themselves to the mind as threats
of failure. For someone striving to win in terms of a successful
solution, this threat evokes a mass response in which the most im-
mediate superficial solution is clutched frantically as a balm to
anxiety. This is consistent with the natural impulse to master the
strange by making it familiar. Yet if we are to perceive all the im-
plications and possibilities of the new we must risk at least tempo-
rary ambiguity and disorder. Human beings are heir to a legacy of
frozen words and ways of perceiving which wrap their world in
comfortable familiarity. This protective legacy must be disowned. A
new viewpoint depends on the capacity to risk and to understand
the mechanisms by which the mind can make tolerable the tempo-
rary ambiguity implicit in risking.

Synectics has identified four mechanisms for making the familiar
strange, each metaphorical in character:

_
(i) Personal Analogy;| (ii) Direct Analogy;

(iii) Symbolic Analogy;
(iv) Fantasy Analogy.

According to our observations, without the presence of these
mechanisms no problem-stating, problem-solving attempt will be
successful. The mechanisms are to be regarded as specific and re-
producible mental processes, tools to initiate the motion of creative
process and to sustain and renew that motion. There are romantic
and popular prejudices against any such mechanization of human| creativity. However, Synectics consciously intends this very mecha-
nization. The mechanismsare thus by definition subject to conscious
and deliberate use as primary means. In addition, through practice
they become habitual as ways of seeing and acting. Even those
individuals who by habit unconsciously make use of them have been
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observed to intensify and heighten their creative effectiveness as a
result of the conscious effort to establish and expand the application
of these tools.

PERSONAL ANALOGY

Personal identification with the elements of a problem releases the
individual from viewing the problem in terms of its previously
analyzed elements. A chemist makes a problem familiar to himself
through equations combining molecules and the mathematics of
phenomenological order// On the other hand, to make a problem
strange the chemist may personally identify with the molecules in
action. Faraday “looked . . . into the very heart of the electrolyte
endeavoring to render the play of its atom visible to his mental
eyes.” The creative technical person can think himself to be a
dancing molecule, discardingthe detachment of the expert and
throwing himself into, the activity.yof the elements involved. He be-_
comes oneof the molecules. He permits himself to be pushed and
pulled by themolecular forces. He remains a human being butacts
as though he wereamolecule. For the momenttherigid, formulae
don’t govern, and he feels what happens to a molecule.

Einstéinrecognized thercthe role of empathic personalized identifica-
tion: “The psychical entities which seem to serve as elements in
thought are certain signs and moreor less clear images which can
be ‘voluntarily’ reproduced and combined . . . this combinatory
play seems to be the essential feature in productive thought. .. .
The above mentioned elements are, in my case, of visual and some
of muscular type.”* Here a great man of science working in the
most abstract area of thought admits “muscular” identifications
even with the a priori constructs of mathematics. Kekule, by identi-
fying himself with a snake swallowing its tail, developed an insight

8 Tyndall, John, Faraday as a Discoverer (London: Longmans, Green,
1868), pp. 66-67.

4 Hadamard, Jacques, The Psychology of Invention in the Mathematical
Field (Princeton: Princeton University Press, 1945), pp. 142-143.
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into the benzene molecule in terms of a ring rather than a chain of
carbon atoms. Keats describes his writing of Endymion: “TI leaped
headlong into the sea, and thereby have become better acquainted
with the sounds, the quicksands, and the rocks, than if I had stayed
upon the green shore and pipedasilly pipe, and took tea and com-
fortable advice.”® Thus, in both science and art, detached observa-
tions and analysis are abandoned in favor of Personal Analogy.

Example of Personal Analogy: A Synectics group had been at-
tacking the problem of inventing a new and practical constant speed
mechanism: How to run a shaft at speeds varying from four
hundred to four thousand rpm so that the power take-off end of
this shaft always turns at four hundred. In analyzing the technical
elements, the group began to find immediate solutions. As might
be imagined all these “solutions too soon” took the form of gears
and wheels, cones, or liquid clutches. Since many competent engi-
neers hadtried to solve this constant speed problem there waslittle
hope for arriving at anything elegant unless a totally new viewpoint
were gained. The mechanism for making this familiar problem
strange was Personal Analogy. A sketch was drawn on the black-
board showing a box with a shaft entering and going out. The en-
tering shaft was labelled “400 to 4000”; the exiting shaft was
labelled “400 constant.” One after the other, each member of the
group metaphorically entered the box and attempted without tools
to effect with his own body the speed constancy required. Here are
someexcerpts from the recorded session:

A: Okay I’m in the damn box. I grab the in-shaft with one hand
and grab the out-shaft with the other. I let the in-shaft slip when
I think it’s going too fast so that the out-shaft will stay constant.

B: But how do you know how fast the out-shaft is really going?
A: I read a watch and count.
C: How do you feel in there?

5Libby, Walter, “The Scientific Imagination,” Scientific Monthly, XV
(1922), pp. 263-270.

8 Keats, John, The Letters of John Keats, M. Buxton Forman ed. (London:
Oxford University Press, 1935), p. 223.
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A: Well, my hands are getting . . . too hot to hold I guess...
at least one hand, that is . . . the one that’s acting like a clutch...
slipping.

C: B, how about you hopping into the box.

B: I see myself in there but I can’t do anything because I don’t
have anything to measure rpm or time . . . I guess I’m in the same
spot as A.

C: How about you, D?

D: .. . I’m in the box and I am trying to be a governor . . . to
be a feedback system . . . built in. . . . Let’s see. If I grab the out-
shaft with my hands . . . andlet’s say there’s a plate on the in-shaft so
that my feet can press against it. I put my feet way out on the periphery
of the plate and . . . what I really would like is for my feet to get
smaller as the speed of the in-shaft increases because then the friction
would be reduced and I would hold on to the out-shaft for dear life
and its speed might remain constant. . . . The faster the in-shaft went
the smaller my feet would becomeso that the driving force would stay
the same.

C: How could you get your feet smaller?

A: That’s not the way to ask the question . . . better say, “How
keep friction constant?”

E: If for some reason, some anti-Newtonian reason, your feet came
closer together on the plate as the speed of the in-shaft increases then
your leverage would be reduced. . . . I mean that you might keep the
resultant force on the out-shaft constant.

C: I kind of go for that ‘“anti-Newtonian” thing . . . we're fight-
ing centrifugal force here.

E: How about a non-Newtonian liquid? . . . a liquid which draws
near to the center of rotation instead of being flung out?

B: You'd have an anti-gravity machine.

E: Fine.

A: Theonly thing that gets closer and closer to the axis of rotation
is a string with a weight on the end . . . a string tied to a stick. You
twirl the string and it wraps around thestick till it gets shorter and
shorter, . . . finally you don’t have any string left.
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E: How about a liquid made up of many strings . . . or even
better an elastic fluid. . . . Listen! Imagine a fluid that’s made up of a
billion rubber bands. The faster the axis of rotation goes the more the
rubber bands wind up ontheaxis.

C: You'd have to have those rubber bands sticking and unsticking
all the time . . . or breaking and unbreaking, wouldn’t you?

E: Maybe... maybe... but it’s not nuts... .

B: You know whatI like about this crazy way to think about this?
It’s got a built-in governor . . . that’s the trouble with present mech-
anisms. They’re hooligans with tachometers and rpm measurers .. .
a womb hung round with barking dogs . . . this damn anti-Newtonian
liquid would tell itself when to take it easy.

One of the members of the group built a model on this principle.
But it was inefficient. It would have been suitable for a sensing
device, but not as a power transmitting unit. So the same member
built a mechanical analogy of the liquid constant speed device. This
model definitely proved the principle and appeared to be efficient
and economical.

The mechanism of Personal Analogy is easily understood after
exposure to Synectics technique. However, its application demands
extensive loss of self. Some individuals habitually are so wed to
rigid inner control and rational behaviour that any alternative be-
haviour is anxiety inducing. To evoke this mechanism the “teacher”*
sets the example of Personal Analogy (e.g., in above example, he is
the first to enter the transfer box) so that the novice loses his fear
of loss of control. The novice needs to see what happens to someone
else first. Then hesitatingly and finally with relaxed confidence the
novice will begin to use the mechanism himself.

DIRECT ANALOGY

This mechanism describes the actual comparison-of-parallel facts,

Janome, or technology. Sir March Isumbard Brunel solved the
7 See chapter V for further exposition of the “teacher”role.

i
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problem of underwater construction by watching a shipworm tun-
nelling into a timber. The worm constructed a tube foritself as it
moved forward, and the classical notion of caissons came to Brunel
by Direct Analogy. Hadamard points out, “Especially, biology, as
Hamite used to observe, may be a most useful study even for mathe-
maticians, as hidden but eventually fruitful analogies may appear
between processes in both kinds of study.” Albert Einstein ob-
served that “combinatory play seems to be the essential feature in
productive thought.”® And Alexander Graham Bell recalled, “it
struck me that the bones of the human ear were very massive, in-
deed, as compared with the delicate thin membrane that operated
them, and the thought occurred that if a membrane so delicate
could move bonesrelatively so massive, why should not a thicker
and stouter piece of membrane move mypiece of steel. And the
telephone was conceived.”?°

Example of Direct Analogy: A Synectics group was faced with
the problem of inventing a dispenser which could be used with
various products from glue to nail polish. The dispenser was to be
in one piece without a top to be removed and replaced with each
use. These specifications meant that the mouth of the dispenser had
to be designed to open for dispensing and to close tightly after use.
Group membersdirected themselves to a new wayof thinking about
the problem. Among the mechanisms which were brought to bear
on the problem was Direct Analogy. The group asked itself what
actions in nature operated the way the dispenser_must inorder to
satisfy the conditions imposed by the problem. —

a en nes ny ae meremnee”

A: A clam sticks itsneck out of its shell . . . brings the neck
back in and closes the shell again.

B: Yeah, but the clam’s shell is an exoskeleton. The real part, the
real anatomyofthe clam is inside.

C: What difference does that make?
8 Hadamard, op.cit., p. 9.
® Reiser, A., Albert Einstein (London: Thornton Butterworth Ltd., 1931),

p. 116.
10 MacKenzie, Catherine, Alexander Graham Bell (New York: Houghton

Mifflin, 1928), pp. 72-73.
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A: Well, the neck of the clam doesn’t clean itself... it just
drags itself back into the protection of the shell.

D: What other analogies are there to our problem?

E: How about the human mouth?

B: What does it dispense?

E: Spit ... the mouth —_ spit out wheneverit wants ... oh,
oh. It isn’t really self cleaning ... you know, dribbling on the chin.

A: Couldn’t there be a mouth which was trained so that it wouldn’t
dribble?

E: Maybe, but it would be contrived as hell . . . and if the hu-
man mouth can’t keep itself clean with all the feedback in the human
system. . . .

D: When I was a kid I grew up on a farm. I used to drive a hay-
rack behind a pair of draft horses. When a horse would take a crap,
first his outer . . . I guess you'd call it a kind of mouth, would open.
Then the anal sphincter would dilate and a horse ball would come out.
Afterwards, everything would close up again. The whole picture would
be as clean as a whistle.

E: What if the horse had diarrhea?

D: That happened when they got too much grain... but the
horse would kind of wink a couple of times while the anal mouth was
drawn back . . . the winking would squeeze out the liquid . . . then
the outer mouth would cover the whole thing up again.

B: You're describing a plastic motion.

D: I guess so . .. could we simulate the horse’s ass in plastic?

Later the particular Synectics group working on the dispenser
problem built a product which operated almost exactly as described
by the above analogy. Diversity of backgrounds among group
members provides the richness essential for the successful applica-
tion of the mechanism of Direct Analogy.

Readings of classical scientific discovery as well as seventeen
years of practical invention indicate that a biological perception of
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physical phenomena produces generative viewpoints. Helmholtz, in
discussing the invention of the ophthalmoscope, is clear about the
influence of various different scientific fields coming together. “I
attribute my subsequent success to the fact that circumstances had
fortunately planted me with some knowledge of geometry andtrain-
ing in physics among the doctors, where physiology presented a
virgin soil of the utmostfertility, while on the other hand I was led
by my acquaintance with the phenomena of life to problems and
points of view that are beyond the scope of pure mathematics and
physics.” The strained comparison of a scientific observation in
one field with that of another field tends to force an expression of
a problem in a new way. Francis Galton emphasized the necessity
for adequate knowledge so that the potentially destructive intrusion
of alien ideas can be sifted and matched.’

Pasteur writes that his successful work on the dissymmetry of
natural organics was based “on varied notions borrowed from di-
verse branches of science.”!® And Cavendish’s habit of “carrying
on together, widely dissimilar inquiries”!* permitted him to be con-
tinually comparing the phenomena and theories of one branch of
science with those of another. In the arts too we can see the effect
of Direct Analogy. For instance, the literature of Goethe was founded
in music. He says, “It often seems to me as though an invisible
genius were whispering something rhythmical to me, so that on my
walks I always keep step to it, and at the same time fancy I hear
soft tones accompanying some song.”!5 And Schiller states, “With
me the conception has atfirst no definite or clear object: this comes
later. A certain musical state of mind precedesit, and this, in me,

11 Koenigsberger, Leo, Hermann Von Helmholtz (Oxford: Clarendon
Press, 1906), p. 77.

12 Galton, Sir Francis, Inquiries into the Human Faculty and its Develop-
ment (London: J. M. Dent & Sons Ltd., 1919).

18 Vallery-Radot, R., The Life of Pasteur, tr. R. L. Devonshire, 2 vols.
(Westminster: Archibald Constable & Co., 1902), Vol. I. p. 223.

14 Wilson, G., The Life of the Hon. Henry Cavendish (London: Cavendish
Society, 1951), p. 20.

15 Bielschowsky, Albert, Life of Goethe, tr. W. A. Cooper, 3 vols. (New
York: G. P. Putnam’s Sons, 1905), Vol. III, p. 78.
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is only then followed by the poetic idea.”!¢ In both art and science,
then, the mechanism of Direct Analogy functions as a constructive
agent of creative process.

From one of the toughest-minded successful industrial inventors
of the century comes an example of Direct Analogy which occurred
in the course of the invention of tetraethyl lead. “Speculating then
on why kerosene knocked worse than gasoline, as it was known to
do, the two men reasoned that it might be because kerosene did not
vaporize as readily as gasoline. They recalled that the wild flower,
the trailing arbutus, with its red-backed leaves, blooms early in
spring, even under the snow. If only kerosene were dyed red, they
speculated, it might—like the leaves of the trailing arbutus—absorb
heat faster, and so vaporize quickly enough to burn in the engine
like gasoline.”?7

The area of analogy and symbolism has been adopted by Synec-
tics almost out of whole cloth. Mechanisms of metaphor employing
Symbolic Analogy and Personal Analogy as well as Direct Analogy
are implemented in our day to day experimental work. Synectics
theory agrees with the conviction that a man does not know even
his own science if he knows only it.1®

SYMBOLIC ANALOGY

This mechanism differs from the identification aspect of Personal
Analogy in that Symbolic Analogy uses" gbjectiveand impersonal

__images to describe the problem. The individual effectively uses this
analogy in terms of poetic response. He summons up an image

.-which, though technologically inaccurate, is esthetically satisfying.
It is a compressed description of the function or elements of the

16 Schmitz, L. D., Correspondence between Schiller & Goethe, 2 vols., tr.
L. D. Schmitz (London: George Bell & Sons, 1879), Vol. I, p. 154.

17 Boyd, T. A., Biography of C. F. Kettering (New York: E. P. Dutton,
1957), p. 100.

18 Whitehead, A. N., The Aims of Education (New York: Macmillan,
1929).
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problem as he viewsit. In the course of making the problem familiar
to himself, the chemist employs extensive quantitative tools. When
using the mechanism of Symbolic Analogy he views the problem
qualitatively with the condensed suddenness of a poetic phrase.
The major difference between Symbolic Analogy and the other
mechanisms is quantitative. In Personal Analogy the process of
identification takes a long while for all the nuances to be expressed. -

A Direct Analogy may be quite straightforward but uncovering the
comparison of its conceptual ramifications requires substantial time.
A Symbolic Analogy is immediate. Once made,in a blurt of associa-
tion, it is there, complete!?®

The cultural bifurcation of art and science in our society, and the
prevalence of advanced trade schools where limited experts are
groundout of the curriculum, tend to makeit difficult for technical
graduates to understand or use the esthetic qualitative mechanisms.
However, as we have observed in the case of the other mechanisms,
their use can be learned, not abstractly, but through practice. They
are used apprehensively at first, but when the student sees them
work, producing rich viewpoints which lead to a basic solution,
even the apprehensive individual is willing to use such mechanisms
to an increasing degree.

Example of Symbolic Analogy: A Synectics group was presented
with this problem: How to invent a jacking mechanism to fit into
a box not bigger than four by four inches yet extend out and up
three feet and support four tons. The application was to be toward
moving objects like houses and loads of freight. At the time, com-
mon practice was to exert initial displacement with a mechanical .

or hydraulic jacking mechanism which was small enough to fit into
the available opening. This jack with movement limited by the ram
length would push the load to the extent of its capability, then the
workman replaced it with a larger and then a larger and then a

19 Kohler, Wolfgang, Gestalt Psychology (London: G. Bell and Sons Ltd.,
1930), pp. 207-231. Symbolic Analogy is a Gestalt response where the
physical, neural, and mental patterns of activity are suddenly integrated into

a@ compressed articulation.
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larger unit. It was apparent that there was a need for one unit to do
this job instead of a series.?° In this case the group employed Sym-
bolic Analogy to look at jacks in a new way:

A: .. . how about a biological jack where the power source would
be a kind of virus culture. You drop some “food” into the culture and
the animals breed and occupy more space thus offering a power source.

B: I think that such zoological entities would stop increasing after
their ecology got up to a pressure of a couple of pounds per square
inch.

A: Yeah. I guess you're right ... but at least it’s not another
ratchet.

C: I wonderif the secret to this problem is energy or instrument?

D: It can’t be energy because you could always drive it with a
flexible shaft from an electric motor. You would not have to put the
motorin there . . . just use the flexible shaft.

E: ‘You could use a slow burning powder that would develop energy
as you added oxygentoit.

B: But how would youfit in the actual mechanical moving element
which would transfer the power?

A: This goddamn conundrum is like the Indian rope trick! Let
the client go to some Indian fakir for the job.

C: It goes in soft and comes out hard . . . goes in soft and comes
out hard...

D: Whatthe hell are you talking about! . . . Comes out hard!

C: The Indian rope trick. The rope is soft when the guy starts with
it. He showsit to everybody. The whole magic is how he makesit hard
so he can climb up onit.

E: The penis does this hydraulically.

C: I like this Indian rope trick way of thinking. . . . How could
we build a powerful Indian rope trick . . . strong enough to hold up
many tons?

20 Another application was a space-saving replacement for traditional
bulky airplane landing gear, particularly a problem in jets.
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E: No joke . . . youcould doit hydraulically.

B: How?

E: It’s obvious. Just collapse a rubber tube into the four inches
they’re allowing us . . . then pumpwateroroil into it under high pres-

B: It would wobbleall overhell.
E: Putit inside a telescopic shaft . . . in fact the telescopic shaft

could be the collapsible thing . . . just pump it up. ... Oh! That
would mean beautifully machined parts . . . and seals. . . . Jesus me
beads, what a sealing hooligan. . . . But what’s wrong with the rubber
tube?

A: Somehow I’d feel safer if the damn thing were made of good
steel. . . . If I have to rely on it for my life I don’t want some God
damn condum....

B: You could reinforce the rubber . . . but this is getting crappy
now ... it hasn’t got the elegance of the Indian rope trick con-
cept. . . . We lost it somewhere.

C: How could steel go in soft and come out hard?
B: That’s what a steel tape measure does. It comes out and that

little bend in it stiffens it enough so that you can actually hold it out
in front of you a ways . . . then it all rolls up into the case.

E: But you can’t hold up anything with it . . . it would collapse.

B: Put two of them backto back so that they stiffen each other. ...Have them separate in the case and join as they come out so that they
become a monolith.

A: You knowbicycle chains can only bend in one direction. They
fold right up in the other direction. If you put two of them into a case
and designed the thing so that when they come out of the case they
were linked they would be as stiff as you needed, yet would roll up tight
as hell.

E: I like that . . . I really like that but I’m bothered about how to
link the two chains . . . that’s tough . . . just saying it doesn’t do it.

C: I bet if you just tied them together at the top that they would
stay together . . . that’s the way they’re built.
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A model was built based on the Symbolic Analogy of the Indian
rope trick. It functioned exactly as described in the session.

Maxwell, for instance, made mental images to represent the ele-
ments of every problem—symbols without words. They were a kind
of private painting.24 And Sir Francis Galton said, “. . . I fail to
arrive at the full conviction that a problem is fairly taken on by me,
unless I have continued somehow to disembarrass it of words.”2?
Both Maxwell and Galton used the mechanism of Symbolic Analogy
to get away from the familiar over-rationalized, word-intoxicated
view of a problem.

FANTASY ANALOGY

For Sigmund Freud,creati eneral, and art i

is the fulfilment of a wish, sisonth he does not say, as he has been

acc Of saying, that it is nothing but a wish. The artist must know
how to transform, to depersonalize, to hide the source of his wish.
Whenheis successful in so doing, and his work is accepted, then
he has accomplished through fantasy what he could have won in
no other way. The wish-fulfilment theory reveals the connection be-
tween the artist’s motives as a human being and his chosen method
of gratifying them. Success depends upon his ability to defer con-
summation of the wish in fantasy and to make real the wish by em-
bodying it in a work ofart.?8

Example of Fantasy Analogy: Synectics accepts Freud’s wish-
fulfilment theory of art, but turns it onto technical invention as well
and uses it operationally. For instance, when faced with the problem
of inventing a vapor proof closure for space suits, a part of the

21 Campbell, L., and Garrett, M., The Life of James Clark Maxwell (Lon-
don: Macmillan, 1882), pp. 259-260.

22 Galton, Sir James, “Thought Without Words,” Nature, May 1887,
p. 29.

23 Freud, Sigmund, New Introductory Lectures on Psychoanalysis (New
York: W. W. Norton, 1933), 22nd lecture; Freud, Sigmund, An Outline of
Psychoanalysis (New York: W. W. Norton, 1949), chap. 5.
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Synectics approach was to ask the question, “How do we in our
wildest fantasies desire the closure to operate?”

G: Okay. That’s over. Now what we need here is a crazy way to
look at this mess. A real insane viewpoint . . . a whole new room with
a viewpoint!

T: Let’s imagine you could will the suit closed . . . and it would
do just as you wanted by wishing . . . (Fantasy Analogy mechanism)

G: “Wishing will make it so .. .”

F: Shh, Okay. Wish fulfilment! Childhood dream . . . you wish it
closed, and invisible microbes, working for you, cross hands across the
opening and pull it tight... .

B: A zipper is kind of a mechanical bug (Direct Analogy mech-
anism). But not air tight . . . or strong enough. .. .

G: Howdo webuild a psychological model of RAEeg
R: Whatare you talking about?

B: He means if we could conceive of how “willing-it-to-be-closed”
might happen in an actual model—then we. . . .

R: There are two days left to produce a working model—and you
guys are talking about childhood dreams! Let’s make a list of all the.
ways there are of closing things.

F: I hate lists. It goes back to my childhood and buying gro-
Ceries. ...

R: F, I can understand your oblique approach when wehavetime,
but now, with this deadline . . . and youstill talking about wish ful-
filment.

G: Ill the crappy solutions in the world have been rationalized by
deadlines.

)t: Trained insects?

D: What?

B: You mean, train insects to close and open on orders? 1-2-3
Open! Hup! 1-2-3 Close!
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F: Have two lines of insects, one on each side of the closure—on
the order to close they all clasp hands . . . or fingers . . . or claws

. whatever they have . . . and then closure closes tight. . . .

G: I feel like a kind of Coast Guard Insect (Personal Analogy
mechanism).

D: Don’t mind me. Keeptalking. .. .

G: You know the story . . . worst storm of the winter—vessel on
the rocks . . . can’t use lifeboats . . . some impatient hero grabs the
line in his teeth and swims out...

B: I get you. You’ve got an insect running up and down the closure,
manipulating thelittle latches . . .

G: And I’m looking for a demon to do the closing for me. When
I will it to be closed (Fantasy Analogy mechanism), Presto! It’s closed!

B: Find the insect—he’d do the closing for you!
) R: If you used a spider . . . he could spin a thread . . . and sew

it up (Direct Analogy).
T: Spider makes thread . . . gives it to a flea. . . . Little holes

in the closure . . . flea runs in and out of the holes closing as he
goes. ...

G: Okay. But those insects reflect a low order of power... .
When the Armytests this thing, they'll grab each lip in a vise one inch
wide and they'll pull 150 pounds onit. . . . Those idiot insects of yours
will have to pull steel wires behind them in order. . . . They’d have to
stitch with steel. Steel (Symbolic Analogy mechanism).

B: I can see one way of doing that. Take the example of that in-
sect pulling a thread up through the holes. . . . You could do it me-
chanically. . . . Same insect . . . put holes in like so . . . and twist
a spring like this . . . through the holes all the way up to the damn
closure . . . twist, twist, twist, .. . Oh, crap! It would take hours!
And twist your damn arm off!

G: Don’t give up yet. Maybe there’s another wayofstitching with
steel. ...

B: Listen . . . I have a picture of another type of stitching... .
That spring of yours . . . take two of them... let’s say you had a
long demonthat forced its way up .. . like this. ...
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R: Isee what he’s driving at... .

B: If that skinny demon were a wire, I could poke it up to where,
if it got a start, it could pull the whole thing together . . . the springs
would be pulled together closing the mouth. . . . Just push it up...
push—andit will pull the rubber lips together. . . . Imbed the springs
in rubber . . . and then you’ve gotit stitched with steel! (See figure 5ae

Convolutions of
springs overlapped

Figure 5. Cross-sectional Diagram

In the above transcription I have taken the liberty of pointing
out symptomsof various mechanismsin action, but the real purpose
of the transcription is to give an example of the mechanism of
Fantasy Analogy. Conscious self-deceit appears in all the mecha-
nismsto a greater or lesser degree but in the mechanism of Fantasy
Analogy it is paramount. When a problem is presented to the mind
it is most useful to imagine thebestof all possible worlds, a helpful
universepermitting themost satisfying possible viewpoint leading
to the most elegantof all possible solutions.

A world where insects perform as required is this kind of uni-
verse. Common sense outlaws such fabrication which “foolishly”
flies in the face of established law: How would our problem change
if gravity didn’t hold? What would happen to our viewpoint if
entropy could be ignored? To tolerate these naive inconsistencies
is irrational. It is irrational and like the other mechanisms, Fantasy
Analogy has operated usually underground in the subconscious be-
cause the rational character of man denies himself and the world
the vision of that part of himself which is other than proudly co-
herent.*

24 This mechanism is akin to Freud’s concept of the role of wish-fulfilment
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Fantasy Analogy is particularly effective if used first in the
process of making the familiar strange. This mechanism is an
excellent bridge between problem-stating and problem-solving. For
instance, in the preceding example, “the-willing-to-be-closed” and
insect fantasy were forms of restatement of the problem in imagina-
tive terms. The group was saying, “This closure problem is de-
scribed by imagining some insects who do the closing job.” An-
other reason for using Fantasy Analogy first is that it tends to evoke
the other mechanisms. In the closure example the group goes from
Fantasy Analogy to Direct Analogy to Personal Analogy, etc.

It is easier to imagine the mechanism of Fantasy Analogy oper-
ating as a conscious self-deceit fantasy in the area of the arts than
in the sciences. A painter or writer can describe the world however
he wishes whereas the traditional notion of the scientist is that he is
limited by the phenomenological and theoretical “givens” of the
world order. So long as this traditional notion is in force, tech-
nological breakthroughs will be inhibited. The technological inven-
tor deserves and must give himself the same freedom as the artistic
inventor. He must exercise the right to imagine the best (fantasy)
solution to a problem while temporarily disregarding the laws de-
fined by the implications of his solution. Only in this way can he
construct an image of the ideal.

The expression “conscious self-deceit” is used to express the fact
that the problem solver must be aware of the laws which conflict
with his ideal solution—yet he must be willing to pretend the laws
don’t exist. Michael Faraday used self-deceit, as Synectics describes
it, in the course of his electromagnetic research. He found that he
was forced to put aside the electrical terms of his day because,
“they do great injury to science, by contracting and limiting the
habitual views of those engaged in pursuing it.”25 By disbelieving

in creative process. The difference lies in the Synectics use of self-deceit at a
conscious level.

25 Crowther, J. A., Michael Faraday (New York: Macmillan, 1920), p.
144.
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the traditional science of his day, Faraday was able to see a more
coherent hypothesis than had been realized.

The trained expert tends to be super-rational and feels threatened
by any thinking which attacks his logical universe. This attitude
makes breakthrough impossible. “It used to be held that God could
create everything except what was contrary to the laws of logic. The
truth is that we could not say of an ‘unlogical’ world how it would
look.” Thus one may view a problem pretending that the laws of
physics are not valid. In this way it is possible to sneak in a new
way of thinking. The immutable laws usually do hold, but by push-
ing them gut of phase for a moment one can peek in between. By
the time the laws are permitted by the mind to snap backinto con-
trol, the mind has derived a new viewpoint and can discover useful
aberrations of the laws underlying the new viewpoint so essential
for basic solution.

CONCLUSIONS
'

Abstractions such as intuition, deferment, empathy, play, use of
irrelevance, involvement, detachment—+these abstractions are almost
impossible to teach because of their lack of concreteness;\i.e., they
are non-operational.{ However, the mechanisms (Direct Analogy,
Personal Analogy, bolic Analogy, Fantasy Analogy) are psy-
chological tools which at the conscious level almost eyerybody has
experienced to a greater or lesser degree. Therefore possible
to introduce them without making the individual feel tft he is being
manipulated. Because he correctly feels that his na potential is
being enhanced, his resistance is considerably rac It is absurd
whendealing with rigidly conventional people to say, “let us balance
a variety of irrelevancies now.” On the other hand, they do notfeel
threatened, for instance, by an analogy from another science to

‘ 26 Wittgenstein, Ludwig, Tractatus Logico-Philosophicus, (London: Rout-
ledge and Kegan Paul Ltd., 1922), p. 43.
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compare with the technology implied by the problem at hand. How-
ever, the mechanism of Fantasy Analogy tends to induce the other
mechanismsrather than being evoked by them.

Play with analogies covers a scale with an endless variety of
levels, ranging from that which is apparent to the popular mind to
that which is known only to an expert. On the simple end of the
scale are analogies which are associations. leading to fairly naive
comparisons, such as the connection of the horse’s anal sphincter
with a self-sealing, self-cleaning dispenser. Applying this mechanism
required no special knowledge of the physiology of the terminus of
the equine lower bowel. The image of the simple sphincter function
on the level of superficial perception was sufficient.

At the opposite extreme of the scale useful mechanisms derive
from academic knowledge in depth. For instance, a Synectics group
was attempting to solve the problem of how to invent a new kind
of roof which would be more actively serviceable than traditional
roofs. Analysis of the problem indicated that there might be an
economic advantage in having a roof white in summer and black in
winter. The white roof would reflect the sun’s rays in summer so
that the cost of air conditioning could be reduced. The black roof
would absorb heat in winter so that the cost of heating could be
minimized. The following is an excerpt from the session on this
problem:

A: What in nature changes color?

B: A weasel—white in winter, brown in summer; camouflage.

C: Yes, but a weasel has to lose his white hair in summer so that
the brown hair can grow in. . . . Can’t be ripping off roofs twice a
year.

E: Not only that. It’s not voluntary and the weasel only changes
color twice a year. . . . I think our roof should change color with the
heat of the sun. . . . There are hot days in the spring and fall .. .
and cold ones too.

B: Okay. How about a chameleon?
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D: That is a better example because he can change back and forth
without losing any skin or hair. He doesn’t lose anything.

E: How does the chameleon do it?

A: .... a flounder must do it the same way.

E: Do what?

A: Hell! A flounder turns white if he lies on white sand and then
he turns dark if he lands on black sand . . . mud.

D: By God, you're right: I’ve seen it happen! But how does he
do it?

B: Chromatophores. I’m not sure whether it’s voluntary or non-
voluntary. . . . Wait a minute; it’s a little of each.

D: Howdoes he doit? I still don’t plug in.

B: Do you want an essay?

E: Sure. Fire away, professor.

B: Well, I'll give you an essay, I think. In a flounder the color
changes from dark to light and light to dark. . I shouldn’t say
“color” because although a bit of brown and yellow comes out, the
flounder doesn’t have any blue orred in his register. . . . Anyway, this
changing is partly voluntary and partly nonvoluntary where a reflex
action automatically adapts to the surrounding conditions. This is how
the switching works: in the deepest layer of the cutis are black-pig-
mented chromatophores. When these are pushed toward the epidermal
surface the flounder is covered with black spots so that he looks black

. like an impressionistic painting where a whole bunch of little
dabs of paint give the appearance oftotal covering. Only when you get
up close to a Seurat can you see the little atomistic dabs. When the
black pigment withdraws to the bottom of the chromatophores then
the flounder appears light colored . . . Do you all want to hear about
the Malpighian cell layer and the guanine? Nothing would give me
greater pleasure than to... .

C: You know. I’ve got a hell of an idea. Let’s flip the flounder
analogy over on to the roof problem. . . . Let’s say we make up a
roofing material that’s black, except buried in the black stuff arelittle
white plastic balls. When the sun comes out and the roof gets hot the
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little white balls expand according to Boyle’s law. They pop through
the black roofing vehicle. Now the roof is white, impressionistically
white that is, 4 la Seurat. Just like the flounder, only with reverse
English. Is it the black pigmented part of the chromatophores that
come to the surface of the flounder’s skin? Okay. In our roof it will be
the white pigmented plastic balls that come to the surface when the
roof gets hot. There are many ways to think about this...

The knowledge of zoology imparted by B was not childlike or
naive. As contrasted to the anal sphincter analogy, the flounder
analogy was backed up by technological insight without which no
new viewpoint would have been possible.

Over a period of seventeen years Synectics research has observed
that the richest source of Direct Analogy is biology. This is because
the language of biology lacks a mystifying terminology, and the
organic aspect of biology brings out analogies which breathe life
into problems that are stiff and rigidly quantitative.

Although the mechanisms are simple in concept, their application
requires great energy output. In fact, Synectics does not in any
way make creative activity easier but rather is a technique by which
people can work harder. At the end of sessions we have observed
complete fatigue on the part of the participants. This fatigue comes
less from the concentration involved in working through the con-
structive mechanism, and more from the variable balance which is
so necessary{ The mere stringing together of metaphors is non-
productive. Synectics participants must keep in the back of their
minds the problem as understood so that they can identify those
mechanisms whichilluminate the problem. \This oscillation between,
on the one hand, apparently irrelevant analogy formation and, on
the other, comparing the analogy with the elements of the problem
is enormously tiring. Individuals who can learn (or who already
know how) to entertain a great variety of variables without be-
coming confused are much moreapt to be effective in a creative
situation. However, the price they pay is exhaustion which is
physical.



THREE + SYNECTICS IN THE INDUSTRIAL
MODEL

The most definitive experimental climate for testing Synectics
theory has been industry. All manufacturing companies have prob-
lems for which the solutions can be valued in dollars. When Synec-
tics groups, through the use of the Synectics mechanisms, repeatedly
solve problems more efficiently than could be expected from past
experience or probability alone, this implies that the mechanisms
constitute at least some elements of creative process. The produc-
tivity of these groups is the research basis for continual evaluation
of the general theory of Synectics. However, there are other tech-
niques beyond the mechanisms themselves which come into play
in the course of establishing experimental Synectics groups in vari-
ous industries. Although Synectics has been applied successfully to
such areas of problem-making, problem-solving as military defense,
the theatre, public administration, and education, I take the ex-
ample of the industrial model because it is the most universal, the
most pragmatic, and the clearest.

The initial effort of an industrial Synectics program is directed
toward product improvement or new product development. An in-
dustrial Synectics experiment should prove its value as soon as
possible. The question “Is this a real improvement?” or “Do people
need and want this new product?” can be answered with sufficient
dispatch and certainty to judge Synectics efficiency. On the other
hand the question “What should be our product policy?” or “What
changes should we make in our production divisions?” does not
give rise to an answer whose validity can be measured exactly or
soon. For evaluating Synectics, therefore, it is in the best experi-
mental: tradition to apply the technique to product-oriented prob-
lemsfirst.

The establishment of a Synectics Group entails three general
phases:

57
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(i) selecting personnel;

(ii) training the group;

(iii) re-integrating the group into the client environment.

Once a client has decided to establish a Synectics group in his
company heis given the following eight criteria on which to base
the selection of his people for interview by those persons (I will
call them Synectors) responsible for the training and establishing
of the group.

1. Representation: Men are to be selected so that their back-
grounds reflect the company’s operation in general: research, engi-
neering, production, marketing, sales, finance, etc. An efficient
Synectics group of five people, for instance, would consist of three
technical and two non-technical members. Thus, the most obvious
type of diversity is built in.?

Further, from talking to people—each for a period of six to ten
hours—who are working in the many parts of a client company
operation, interviewers get some insight into what kinds of new
products the client will tolerate. Since initially Synectics theory will
be applied to pragmatic product problems so that its effectiveness
can be judged by the quality of its solutions, it is crucial to know
enough about the company personality to make judgments later as
to the practical value to the client of any given solution. Therefore,
even if a candidate turns out to be unqualified for Synectics, much
can be learned from discussing in depth his view of his company.

2. Energy Level: Candidates should have a high energy level, but
management may confuse high energy level with manic behavior;
Synectors are responsible for weeding out interviewees whose frantic
activity gives the appearance of great output but is merely a symp-
tom of destructive inner compulsion. A particular type of man to

1 Whether candidates come from research and development or are drawn
from all over a company depends on what role is desired for the group.
Some Synectics groups limit their activity to technical problems. Other
groups, such as the one described in this chapter, serve as a problem-solv-
ing tool for the company as a whole.
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guard against in the final selection process is the individual who
complains that he’s never been given a “chance.” Usually this kind
of individual freezes as soon as freedom is offered him. When he no
longer can blamehis failure on lack of opportunity, he may exhibit
great ingenuity in destroying the effectiveness of the group.

A few years ago, when the selection technique was not as posi-
tive as today, a Mr. X was chosen for Synectics group activity be-
cause of his imagination as well as apparent energy resources. Al-
though his complaints about not having been given a chance (he’d
been with the client company more than ten years) gave pause to
the interviewers, the intelligent and sensitive company staff psychol-
ogist persuaded them to pick Mr. X. During the first few months of
training Mr. X appeared to function most constructively. He grasped
the theory as well as could be expected and contributed to the
group. However, from tapes of sessions held by the group in their
Own quarters it was apparent that the group was singularly non-
productive. For some weeks these aimless sessions continued before
it became obvious that Mr. X was ingeniously sand-bagging the
effort. Dissatisfied with whatever problem they attacked, he searched
for the Holy Grail, a solution that would be a panacea for all the
ills of the world. His comments were too virtuous to be maligned
by his co-workers, and when mildly questioned by them he evoked
religious ideals for sanction. He resisted any insight into the harm
he was doing or his motives. He refused to recognize the fact that
his search for the perfect problem was a way of avoiding failure in
solving a less perfect one. (Later the staff psychologist confessed
that he had been aware of Mr. X’s self-destructive tendencies but
had urged Mr. X’s selection because he felt that Synectics was his
only hope.) If the responsibility of the Synectors had been thera-
peutic rather than productive they would have worked along with
Mr. X. Under the circumstances he was removed, but not before
he had almost undermined the group.

3. Age Requirements: As for any operation demanding high en-
ergy output and unconventional action, candidates should be over
25 and under 40. In the industrial situation Synectors must be

4
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tough-minded in selecting Synectics group members. A man is not
formed sufficiently for his Synectics potential to be judged until he
has been on earth for 25 years. By the same token, after a man has
lived for forty years his personality usually takes a psychological
set, limiting his tolerance of new experiences. This is not to say that
there are mo men under 25 or over 40 who would make excellent
industrial Synectics participants. However, the probability of finding
them is low and the process would incur an unnecessary expense
from the client point of view.

Five years ago, in an attempt to achieve further diversity, an ex-
perimental group was formed using people from various age brack-
ets. However, not only was the kind of difficulty outlined above
encountered, but there was too much diversity of stature in the
company, salary, and point of view. At present, therefore, members
of a Synectics group are about the same age and in approximately
the samesalary levels.

4. Administrative Potential: The ability to generalize, basic to
Synectics, is also present in good administrators. Therefore, gen-
eralizers turn up from the client selection process which includes
the criterion of “administrative potential.” Furthermore, this cri-
terion increases the probability of Synectics technique ultimately
being introduced at levels of increased management responsibility.
Personnel with administrative ability inevitably rise in a company.
If they have been trained in Synectics they will bring with them the
capacity for concrete yet imaginative problem-stating and problem-
solving in group structure. Thus administrative and policy meetings
which had previously reflected the lowest common denominator of
the views of the participants can become Synectics sessions where
truly imaginative action results (see page 145).

5. Entrepreneurship: In an industrial setting the group must con-
tain the flavour of entrepreneurship. Therefore group members
should be selected on the basis of accepting the responsibility for
success or failure independent of management’s sanction. The
group should feel itself apart from its company, yet hinged to it.
If the group is too close to the company, too controlled, then its
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potential will be reduced. Obviously the client wants a Synectics
group to give him the economic advantages of new viewpoints. If
the company engorges the group, inhibiting its entrepreneurship,it
will force the group back into the mold which it was set up to tran-
scend. The spirit of entrepreneurship introduces into a big corpora-
tion the element of vitality which is symbolic of a small hungry
company. Thusthe large organization gets the best of both worlds—
the powerof great size and the lean swiftness associated with small
size.

6. Job Background: Ideally, people selected should have had a
wide numberof jobs in the company. Diversity of in-company ex-
perience will give them a broad knowledge of the company. Also,
such work diversity may mean that at least unconsciously manage-
ment has been grooming them for overall positions of responsibility.
Although job-jumping simply may reveal dissatisfaction everywhere
he was tried, a man with such a history is apt to be worth inter-
viewing. Sometimes it is just his impatience which is intolerable to
a slow-moving, conservative client; and yet this very factor may be
exactly whatthe client needs in his Synectic group.

7. Education: The only operationally useful educational criterion
for a given selectee is a record of having shifted fields of major
interest. If he started out in biology it would be useful if he took his
graduate degree in physics, thus having built into himself the
knowledge to draw on for creative metaphoric comparisons. This is
true of non-technical people as well. The metaphoric potential of a
salesman with an academic background in one of the physical
sciences exceeds that of a salesman whose studies were limited to
the social sciences or literature. (By the expression “metaphoric
potential” I mean the background of knowledge from which meta-
phors and analogies can be drawn if an individual can learn to
balance parallel but separate ideas. )

8. The “Almost” Individual: From time to time we have met a
man whohas every characteristic to make him tremendously pro-
ductive, but for some reason his work remains mediocre. This kind
of person—if he conforms to the final selection criteria—may be
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able to liberate his unplumbed potential in a Synectics environment.
Therefore we like to interview such people if they can be identified.
Obviously candidates of this type must be screened for personality
flaws, but in our experience these flaws show up in thefinal selec-
tion process.

Because of the morale problem which can result from the attitude
of personnel rejected after interviews by the Synectors, explaining
the reason for the interview is critical. Client companies are sensi-
tive to this potential danger and have their own ways of dealing
with it. However, some suggestions are offered:

(i) The client should explain that he is experimenting with
establishing a problem-solving group.

(ii) The client should imply that the prerequisites for member-
ship in this group are less intellectual capacity and more a
matter of the particular experience of the candidate. Thus
the candidate can rationalize his rejection.

(iii) The client should state that selection or rejection in this
group will not immediately affect the candidate’s status in
the company.

The selectees visit the Synectors singly and are interviewed, by
those responsible for the Synectics project, over a period of eight
or ten hours, starting not later than one or two p.m. and running
through dinner. The purpose of so long an interview is to observe
the candidate in the widest possible range of situations. The follow-
ing are the criteria for this final selection:

(i) Metaphoric Capacity: The candidate’s language is carefully
watched for signs of metaphor and analogy as described by
the operational mechanisms: Personal Analogy, Symbolic
Analogy, Direct Analogy, and Fantasy Analogy. The candi-
date is encouraged to speak metaphorically. ~~
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It usually becomes abundantly clear in the first hour of conversa-
tion with the candidate whether he has this characteristic or not.
Thefirst part of the discussion is devoted to who heis, what’s his
job, what does he think about his future, etc. Then the dialogue
begins to take a different form.?

Syn—Synectics interviewer

Can—Candidate

Syn: Do you use any part of your extra-curricular activity in your
lab work? (The candidate was a physicist)

Can: That’s hard to say. I don’t really have any hobbies—just
fixing up the house, I guess. I don’t even read much any more—just
technical journals. It’s a full time job to keep up with what’s going on
in my field—optics.

Syn: I’ve noticed with myself that sometimes the most common-
place occurrence at home can give an insight to work at the lab.

Can: I think I know what you mean. My kids teach me while
I’m trying to teach them. We do a lot of simple experiments together—
you know the type—little generators and thelike.

Syn: What do you mean “they teach you”?

Can: Well—kids look at things differertly. For instance, I’ve got a
boy nine years old, crazy about fishing. I’m not, he is, but I take him
once in a while. One day we were out in the boat and he asked me
whata fish saw from under the water. I tried to explain to him—you
know—refractive index. Then later I looked up fish and found their
eyes are different. But Budsaid hestill couldn’t get the feeling. So he
and I went swimming—each drawing a lure through the water for the
other to look at from the bottom. Sure I know about refractive index,
but seeing that lure from the bottom gave me a feeling. . . . I don’t
know how to explain it—as though I were a fish and really under-
stood. . . . It was kind of fun.

2 The dialogues in this section are compressed excerpts from interviews
which extended over a ten hour period. During this time the critically re-
vealing statements were widely scattered.
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From the above discussion this can be learned about the candi-
date:

(a) Because heis sensitive to children’s attitudes and treats them
with playful seriousness, in a Synectics session he will listen toler-
antly to and draw on the “childish” amateurishness of non-technical
members.

(b) He became interested enough in fish to check on ichthyologi-
cal optics, thus showing an ability to involve himself in apparent
irrelevancies.

(c) His underwater exploit symbolized his experimental bent—
the desire to stop mere speculation andact.

(d) In identifying himself with a fish he used Personal Analogy.

Another example of an interview follows, this time with a
chemical engineer:

Syn: How did you happen to switch from English literature to
chemical engineering?

Can: It’s hard to remember. I guess I thought it would be easier to
get a job with a chemical engineering background.

Syn: Was it?

Can: Well, I don’t know how tough it would have been to land a
position coming from English literature—but I’ve done all right with
chemical engineering.

Syn: What interested you most in English literature?

Can: Believe it or not—poetry.

Syn: That’s a big jump—from poetry to chemical engineering.

Can: Maybe, maybe not. ... For instance in Paradise Lost—
Milton says “Who overcomes by force, hath overcome but half his
foe.”

Syn: That’s connected with chemistry?

Can: Sure. Let’s say you put some water and someoil in a blender
and beat the mixture till you get an apparent emulsion—butit’s just
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a temporary emulsion. In a few minutes the oil droplets no longer are
caught in a continuous matrix of water—all the oil and water are com-
pletely separated on their own, i.e., force doesn’t work. . . . However,
if you put in a wetting agent like a household detergent and mix the
oil and water the emulsion will be much more permanent.

This candidate was not embarrassed to oscillate between literature
and technology and his symbolic analogy from Milton shows that
he should perform well Synectically, other qualifications considered.

The following excerpt is from an interview with a man who was
in production:

Syn: Howin the devil did you go from biology in college to pro-
duction in a company whose products are essentially electronic hard-
ware?

Can: I studied biology because I liked it—as a child I liked it, so
when I got to the university I decided to majorin it.

Syn: Do you use biology in your work?

Can: Hardly. There’s no biology in a line of amplifiers moving
along a two hundred foot belt.

Syn: I still don’t understand how you got into production.

Can: WhenI first came to work they didn’t know what to do with
me. I really don’t know why they hired me except it was right after
the war and people were hard to get. Anyway, they put me to work in
the accounting department.

Syn: For how long?

Can: About a year. I didn’t like it much and was looking for a way
to get out, but I needed the money.

Syn: How did you get out?

Can: Well, there was a foundry connected with the factory where
I was, and no one wanted to work there . . . too dirty I guess. The
company was looking for a young guy to work his way up in the
foundry so I tookit.

Syn: How was it?
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Can: After accounting it was great. But I had learned something in
accounting, although I hadn’t realized it—I found that I was aware of
certain inefficiencies. . . . It’s funny though . . . the first few months
I was in the foundry I was able to pick out more troubles than after
being there a year.

SYN: How long were you in the foundry?
Can: Twoyears.
SYN: .. . and what were you doing about “picking out troubles”?

Can: Thefirst week in the foundry a couple of ways we were doing
things seemed terribly slow to me so I talked to the foreman about
them and the two of us figured out simpler techniques . . . but when
I'd been there a while I became increasingly less critical—the process
was too familiar, and right or wrong I took it for granted.

Syn: It would have been great if you could have known all about
foundry work, yet somehow make it strange—wouldn’t it?

Can: I’ve even thought about how to do just that—but nodice. I
don’t know how.

Syn: I assume you liked production. Did you ever go back to
accounting?

Can: Actually I’d been more on the purchasing end of things.

Syn: Well did you ever go back to purchasing?

Can: No! Purchasing has a funny effect on you. There you are
spending large sums of money like a big shot . . . ordering huge
amounts of things. After a while you think the money’s yours. You get
corrupted. I saw this happen to some of the men. They actually lived
in a phantasy world at the office. They must have had a hell of a shock
every night when they got home.

Syn: But you did like production.

Can:Istill do. I like playing God. I push the button and the line
moves. Elements come onto the main belt and are assembled and at
the end is the finished product. The whole thing is a mechanical birth
process.

This candidate showed an innate grasp of the problem of making
the familiar strange and the mechanism of Direct Analogy. Also his



SYNECTICS IN THE INDUSTRIAL MODEL 67

insightful account of the purchasing staff’s self deception showed
that his mind was metaphorical in general.

The following interview was with a salesman:

Syn: What did you do in college when you weren’t studying an-
thropology?

Can: That’s why I was in anthropology—I didn’t have to study—
plenty of time for carousing.

Syn: I’m afraid that was my feeling in college too. It wasn’t till I
went back as a veteran after the war that I learned anything.

Can:Ireally enjoyed anthropology—in fact I thought seriously
about going to graduate school. But I got married my last year in
college and had to go to work. My wife was pregnant. I was too young
to know howto have avoidedit.

Syn: Do you use anthropology in your work?

Can: My God no! But if you could see some of my customers
you’d think I was collecting anthropological specimens.

Syn: Do youlike selling?

Can: I love it—it’s like a show to me,—drama thatis.
Syn: How come?

Can: Well, I make out in my mind a whole script before I visit a
customer. I spend quite a bit of time on it but when you’re selling con-
struction equipment each sale represents thousands of dollars so I
figure it’s worth the time.

Syn: How much time does it take?

Can: That’s hard to say—sometimes I make two or three alterna-
tive scripts—and I use whichever one fits either my mood or the mood
I find the customerin.

Syn: Can you remember anyscripts?
Can: Sure. My largest customer is a man with terrible ulcers. I

noticed that he was always worse in the morning so I never called on
him till the middle of the afternoon. I knew he needed about $200,000
of earth moving equipment and I washot to sell him.
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Syn: How did you know?

Can: He told me. Hesaid he hadn’t decided whether to place the
order with us or our competitor.

SYN: What kind of script did you write?

Can: Well, first I cast my play. I made my customer into a father
of a beautiful girl and I was one of two suitors. The daughter was the
$200,000 order.

Syn: My God—where did you go from there?

Can: Well, in the script the suitor tries to tell the girl’s father why
he’d make a good husband for his daughter. Hetells him how much he
earns, how good his family is, and so on. But the father keeps saying
he’s no different, better or worse, than the competitive suitor. Finally,
in desperation, the suitor says he loves the girl more and therefore he'll
treat her better.

SYN: How did you use this one act job?

Can: Thegirl was the order, you remember. The suitor was I. The
father was my customer and the other suitor was the competitor. Actu-
ally our competitor’s stuff is just as good as ours so I interpreted my
script in terms of telling the customer I wanted the order more than
the competitor and I would take better care of it—service, delivery, etc.

Syn: But did you getit?
Can: Darn right!

Syn: But wasn’t your ultimate sales pitch rather traditional? About
“wanting the order more,” I mean?

Can: It’s difficult for me to explain the difference. I’ve been selling
heavy construction equipment for 8 years and of course I’ve used the
gimmick before . . . the gimmick of “wanting” a customer’s order. But
when I was playing out the script, my attitude, how I felt, was different.
. « . The $200,000 order and the beautiful daughter became mixed in
my mind. My attitude wasn’t commercial. I wasn’t just after the dough.
I was in leve with the order, I wasn’t too articulate. . . . I was ter-
ribly honest and earnest . . . not smooth andslick.

This man developed a wonderful Fantasy Analogy. Then he made
a Direct Analogy from it. He was freely able to identify with the
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intef-imaginary suitor through Personal Analogy. Unfortunately, in

views the operational mechanisms are not always so apparent;
but when they are specially listened for, and are present, they can
be identified by trained Synectors.

(ii) Attitude of Assistance: Because some characteristics of a
candidate can’t be identified from conversation alone, the
interview includes taking a walk in the woods, inviting the
candidate to participate in a project on the property (pipe
is being laid or a little bridge is being built over a stream,
or a new timberis being fitted to the barn); in the evening
the candidate meets with the Synectors for a cook-out. If his
attitude of assistance has not revealed itselfbefore, the
cook-out preparation is used as the ultimate test. In general
there are three kinds of response to this activity:

(a) The candidate sits and watches the fire being laid.
(b) The candidate asks if he can help.
(c) The candidate observes what is needed and sup-

plies it.

Building a fire is such a universal function, known to every-
one, that it serves as an excellent test of assistance attitude.
Obviously, for the purpose of Synectics, a man who sees
how he canhelp and doesitis the most acceptable. Part
of thefire making technique is to make sure that there is
not enough kindling on the spot so as to guarantee ample
opportunity for the candidate to reveal himself.

(iii) Kinesthetic Coordination: Although clumsiness is not in-
consistent with creative potential, Synectors guard against
selecting a man whose extreme lack of coordination implies
a lack ofself-confidence.As described in (ii), the interview
involves many opportunities for varieties of physical exer-
tion. Allowing for the candidate’s self-consciousness due to
the interview situation, it is still remarkably revealing to
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observe his handling, for instance, of the end of a twenty
foot timber. Does he use his body efficiently, or does he
depend on brute strength? Does he grasp the timber in a
comfortable spot or just clutch it anywhere? Has he planned
where he will put his feet when he movesto put the timber
in position? If a candidate exhibits good coordination
then he has passed this criterion. If he is clumsy, there may
be extenuating circumstances. Is he afraid someone will let
his end fall, thus endangering him? Is fear of this accident
making him appear more inept than usual? Should there be
no explanation and should the candidate perform poorly in
three or four situations, it is assumed that some internal
conflict attends him and unless he scores very highly in
each of the othercriteria he is turned down. However, no
candidate has ever passed all the rest of the criteria, then
failed the kinesthetic one.

(iv) Risk: In the course of talking to the candidate, Synectors
must determine whether he enjoys taking risks and, if so,
what kind of risks. Is the candidate a self-destructive
gambler whois unconsciously trying to injure himself? Is
he willing to risk because he knowsit’s the only way to
accomplish certain tasks? Does he enjoy risking or doesit
frighten him? The candidate’s attitude toward risk appears
in many ways, for instance:

SYN: We're sorry your wife could not come along with you.

Can: Me too—but she’s seven months pregnant and the doctor
didn’t want to have her travel. . . . Anyway she claims she’s had
enough traveling this year to last her a while.

Syn: Have you moved recently—changed jobs?

Can: No,not that. Last summer, instead of building an addition to
the house we blew the moneyonatrip to Europe—kids and all. Neither
my wife nor I had ever been abroad and . . . we could make the
addition later, but someone mightset fire to Paris.
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Syn: Howdid the children like it? ie ya

Can: They were a bit too young, I guess—5 and 8—but they got a
kick out of it . . . when I got off the plane at LaGuardia I had 15¢ in
my pocket. But it was worth it.

The above dialogue shows a candidate whose sense of value called
for spending all his money on a trip—this meant more to him than
adding to his house. He even said later that he considered the house
addition to be a status symbol rather than something his family
really needed. This candidate’s impetuous voyage actually was an
investment in an important experience—a most constructive risk
from the Synectics point of view.

(v) Emotional Maturity: Creative> people tend to havea chil
likequality about them,buttbut this childishnessis not_neces-

_-Satilyasignof emotionalimmimmaturity.The>emotionally im-
mature childlike person doesnot use his childlike surprise,
wonder, and infinite curiosity about the world as a psycho-
logical basis for creative acts (see Chapter II, page 129).
It is the|thecapacity to integrate childishness into)constructive
actswhich the Synectors look for in their interviews with
candidates ._Candidates’ conversation is watched carefully
for this quality, but as with many of the criteria, this one is
best observed in vivo. For example, while walking through
the woods does the candidate show interest in the habits
of animals, in the plant life, in the rock formation of the
stream bed? By interest I do not mean mere intellectual
speculation. Does he experiment? Does he trace an animal
track? Does he take a leaf in his fingers and feel its quality?
Does he find a place in the stream where he can observe
the stratum? In the course of participating in a project such
as building a small dam, can the candidate throw himself
into the job with childlike abandon? Is the preparation of
the supper fire a chore or fun for him? Conversation alone
may reveal the candidate’s interest in many things . . . he
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may read broadly. This trait is significant but perhaps he
never puts to use the knowledge gained. When heis en-
couragedto participate as described, a judgment of him can
be relied on.

‘ (vi) The Capacity to Generalize: What are thecandidate’s think-i inghabits?Can he take three or four facts and construct
from themastraightforward, conversational, coherent gen-
eralization? Can heoscillate from particular facts to theories
which embrace and integrate the facts? A generalization is
a hypothesis describing and including diverse and some-
times conflicting data. Can the candidate defer from gen-/ eralizing on the basis of facts too few and too soon? Can he/ tolerate the ambiguity with which he must live until a
soothing, all-ordering generalization explains the data? And
then can he act on the basis of his generalization? Thefirst
form of action is to compare his generalization with more
facts of the same family as the facts made coherent by his
generalization. The second activity phase is to build a
model, physical or conceptual, to test his generalization. Is
he afraid of testing his generalization for fear it will not
survive the hard test of reality? The candidate’s generalizing
level can be judged positively from talking to him. His
normal habits of action relative to generalization can be
deduced intuitively. However, if he is a good generalizer
there is a high probability that the other members will
complement him evenif his action response is meager.

Jf

1
|

(vii) Commitment, If the candidate believes in something—prod-
4 uct or a concept—can he commit himself to bringing it to

life? Oris he self-protectively analytical and falsely sophisti-
| cated? The personality characteristic of enthusiasm is not
\ by itself a guarantee. The candidate must identify with a

project so that its success is crucial to him. Since not all
projects “win” he must be able to fight off the bitterness
which might result from losing. The Synectors weigh the
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(viii)

(ix)

data of the interview and make a guess on this criterion—a
judgment based on past experience. Doubtful candidates
can be carefully observed during the early stages of their
training.

Non-status Oriented: There are traditional symbols of status
in American industrial society: carpet on the floor, large
clean desks, prints on the wall, name on the door, in charge
of a large number of men, conservatively natty clothes, new
car—these symbolize the position of a man. Minorvaria-
tions are permitted within the conventions of this frame-
work to describe the residual differences in personalities.
People chosen for Synectics activity must be beyond status
as defined by the traditional symbolism because their group
will develop another kind of status based on contribution
and independence. Their quarters will not be orderly and
antiseptic but should reflect the energy and enthusiasm of
the group. They come to work dressed as they please, pre-
pared for the laboratory or the machine shop. They will be
judged by what they produce, not howthey appear.

This criterion is easily determined. In talking to a man
for six to ten hours his status-consciousness reveals itself
because a status-oriented individual is proud of the symbols
which have so muchprestige for him.

Complementary Aspect: No candidate can get a perfect
score in all the criteria but the group as a whole should
make up 100% of the characteristics implied by the list of
criteria. Also, there are certain special personality traits
within the candidates which must be balanced. Assume two

_men whoscore high, one from research, one from sales.
The researcher, introverted and studious, rates the salesman
as flamboyant and loud. The salesman calls the researcher
mousey and secretive. Each man distrusts the other, yet
both are necessary to the success of a Synectics operation.
Someone must be found who can bring together the re-
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searcher and salesman. The Synectors, on the lookout, de-
cide on a man who had been in research but now, for in-
stance, is in sales engineering. This “integrator” is inter-
viewed, not only on the basis of the criteria, but also to
learn whether his personality can resolve the conflict be-
tween the researcher and the salesman.® These three men
then constitute an organic entity whose personality must
be considered before a fourth is added. The four persons
constitute another type of organic entity, and the final candi-
date is chosen with the purpose of ending up with a “per-
fectly” inter-complementary group. Later these people will
be taught to understand and communicate with each other,
but the Synectors must have selected a group for whom
this is possible.

Thetraining time consists of one week a month for twelve months.
Before the first session, client management submits a list of five to
ten problems—technical and non-technical—considered old chest-
nuts, which have been plaguing the client for a long while. Valuable
solutions to the problems onthe list constitute the best experimental
evidence that the Synectics operation is in fact more effective, more
productive, than any problem-solving effort in the past experience
of the client. If we made up our own problems and then went
ahead to solve them,it could be said that we had collected problems
for which we already had the answers. There would be nocertain
wayfor the client or ourselves to judge the efficiency of the Synectics
method. (Another way of judging the success of Synectics is for
the client’s patent department to estimate the value and degree of
novelty of the concepts produced by the Synectics group as com-
pared with the company’s traditional creative efforts. This kind of
checking permits the client to make judgments about the value of
Synectics from time to time in the course of the program.)

8 The “integrator” selection is the most critical of all since on him rests
the responsibility of balancing the major conflicting constructive potentials
in the operating group.
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Starting with the first week-long session the five selectees are
boarded in a separate house, which is set aside for their use. The
purpose is to throw these people together so as to build esprit not
unlike the feeling of a high-morale rifle company; and Synectics
uses techniques developed for integrating small groups in World
War II. Living together through Synectics training is a shared experi-
ence out of which come the private jokes and shorthand com-
munication so indicative of a closely knit group. Complete grasp of
the operational mechanisms will not by itself guarantee success
in a Synectics project; therefore training of a group must go beyond
imparting intellectual insight and must embrace the emotional com-
ponent.

Some individuals take the immediate attitude that suggested read-
ing is an implied attack on their whole intellectual history. Because
selectees are wary of anything that smacks of “molding” them, they
must understand and believe that their reading program is designed
to assist them in behaving in an individualistic way. At the very be-
ginning of training, group members are given certain books. Their
reading serves three purposes:

(i) Reading increases metaphoric potential and in the reading
habits of 90% of the people interviewed Synectors have
observed a shocking paucity. The literature which is their
cultural well is limited to technical journals, newspapers,
and national weekly magazines. The group’s reading pro-
gram starts with literaturethat_cccontains_examples. of the
Synectics operational mechanismsin action, i.e., auto-
biographical accounts of innovation in art and science. The
next reading phase is devoted to thelife sciences—zoology,
biology, physiology—because from these areas come the
most effective metaphors. Reading in Synectics theory
comes late in the training program becauseit is more effec-
tive to have selectees experience the operational mech-
anisms before speculating about them.

125
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(it) enever possible group members read the same booK”/ This is a way of beginning to give diverse individuals a lan-
guage in common though initially strange to all of them.
In fact, a language of this sort will become common to
the group to the degree that at first it is mutually strange.

(iii) The group is given books of trauma, i.e., descriptions of
agony and death during ‘polar expeditions in particular,

| and exploration in general as well as disasters at sea. These
serve two functions:

(a) group members vicariously share. the. same-tray-
matic experiences. This tends to increase thebond

among them; \Z (b)/ many basic inventions satisfy basic needs and
{

nowhere are basic needs so primitively revealed
‘as when man is faced with elemental privation.

Thefirst weekly session indoctrinates the selectees into the actual
use of the mechanisms of Synectics and into group commitment to
solve the problems presented to them by their management. The
group is encouraged to see the life of their company as depending
on their efforts, and during this period members are persuaded to
examine the morality of their employer. They ask themselves ques-
tions. In the condition of the world today does it make any sense
to worry about the survival of any element of industry? If not, why
-be excited about the future of their company? If so, what is so
worthy about their company? Is their employer more than just a
source of income for them? If not, how can the company be im-
proved?

Energy to implement a Synectics project in our culture must be
grounded in conviction about morality and social value. Research
during the war was enormously productive because, among other
things, it was motivated by the excitement of “fighting on the right
side” for survival. Synectics theory attempts to establish within a
group a tone of attenuated crisis. The group recognizes where its
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industry fits into the American economy and how this economy may
survive only if it is fed basically new products. The United States
is competing with the rest of the world and the nation’s success may
depend on a small way on the creative capacity of this group.

Another morale-building feature is the thrill of arriving—of par-
ticipation in constructing a solution. In the early days of a group,
members listen over and over to a tape where they made a con-
ceptual breakthrough. Part of the training technique entails audit-
ing tapes, since in this way selectees can best understand the use of
the mechanisms. The fact that all sessions are being tape recorded
is never hidden from the group in training. Although someself-
consciousness exists at first, this is overcome bythe early realization
that the tape recording is a confidential teaching tool, an evocative
memory device, and a source of excitement for reliving a break-
through. The grouplistens to a “breakthrough” tape to re-experi-
ence the thrill, the feeling of sudden glory, which is highly sexual in
its climatic aspect. Thus, as soon as possible the group becomes
motivated by a. variety of factors:

(a) the in-group feeling derived from shared experience;

(b) the morality of their action;

(c) crisis;

(d) creative responsibility;

(e) excitement in “winning.”

Observations of housekeeping reveal the particular selectee who
has the greatest amount of leadership prestige for the rest of the
group (housekeeping tools and food are supplied but not servants).
As homely jobs arise, such as cooking breakfast and making beds,
Oe personsoon persuades the others to make decisions about re-
sponsjbility for various chores, not authoritatively but off-handedly.
When the groupis finally integrated back into the client companyit
will have to have an administrative head, and it is important to
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identify this person as early as possible. The ideal leader combines
initiative in routine chores with leadership in sessions.

Session leadership depends on four main characteristics:
Soseee
(i) Extreme Optimism: The leader should believe that anything

i is possible—not idiotically, but from enthusiasm about the
eternal presence of possibility;

(ii) Total Grasp: The leader should have had the widest ex-
perience in life and in industry so that he can best integrate
and interpret all possible concepts and associations;

(iii) Synectics Grasp: The leader must have understanding in
depth of Synectics in general;

|
i

(iv) Psychical Distance: More than other members of the group
the leader must keep himself sufficiently distanced from
the session process to steer it constructively. He must never
become so involved as to lose distance. He is responsible
for balancing the one and the many.

In all training sessions at least two Synectors are present. When
the use of mechanisms must be explained, two Synectors can act it
out—one Synector would have to describe it abstractly. Also, two
Synectors can transcend the authoritarianism associated with teach-
ing by naturally, and without pressure, giving examples of how
Synectics functions.

.

Since the selectees have, at the outset, only a general under-
standing of Synectics, the first session is critical. The group is in-
vited to initiate a direct attack on one of the given problems. The
Synectors suggest a mechanism here andthere, not forcibly. After
working for an hour the tape is replayed and at this time the Syn-
ectors point out where the mechanisms were used properly or where
they should have been used. Then the session continues for another
hour, etc. This process continues until a concept or viewpoint is
developed, at which time sessions are temporarily stopped. The
viewpointis tested in a preliminary, experimental fashion. The group
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oscillates between conceptual sessions and practical implementation.
While the technical feasibility of an idea is being examined or parts
are en route, the group gathers for sessions on other problems. When
the parts arrive sessions cease and all group members participate in
the laboratory exercise of reducing the concept to practice, check-
ing its market prospects, or evaluating it financially.

Throughoutthe twelve month training periodSynectors take every ~

opportunity to have each member develop an understanding of the
specialties of the other members. For instance, the salesman will
help in the lab work, the chemist will make a market survey, the
financial man will examine production possibilities, the physicist will
makea financial analysis, the production man will outline a sales
program. Thus, not only is the group brought together moreclosely,
but standard industrial practices are looked at in a new way by some-
one to whom theyare strange.

At the earliest opportunity the group is made to realize that it
can and must move more quickly than is traditional in a large
corporation. Synectors encounter inertia about testing a viewpoint
at a high rate of speed. Group members coming from the sophis-
ticated climate of a large corporation are too “philosophical,” too
patient with bottlenecks such as procurement lag. However, when
mechanical and psychological techniques for jumping these hurdles
are grasped by the group, the members become quick to take ac-
tion. For instance, one group needed some special products which
could be produced only in a woodfinish mill. The estimated time of
delivery was six weeks. The group members were disappointed but
passively willing to accept the six week delay as a necessary part of ©

life. To give them the actual experience of speeding implementation
they were bundled into the car and driven down to see the foreman
at the finish mill. The foreman was stirred to excitement about the
project and broughtinto the invention as a participant; he and his
men worked enthusiastically until late that night to have the parts
ready early the next morning.

From the first day, Synectors are on guard for symptoms of
guilt on the part of group members. Even though the group mem-
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bers are working sixteen hours a day, the experience is so new and
they enjoy themselves so muchthat it is impossible for them to dis-
regard the ethic which holds that work must be onerous. When such
a feeling of guilt appears, the only certain way to transcend it is
for the group to have a conceptual and practical success. The suc-
cess sanctions the attendant pleasure, and guilt is replaced with con-
structive excitement. Once a group has worked through the experi-
ence of guilt transcended, it is made to understand what has
happened to it. Ultimately the group must understand the proc-
ess of its own education so the members can act as the didactic
heart of Synectics activity when they are reintegrated into their
parent company.

Whenselectees arrive for the first weekly sessions they inevitably
have preconceived notions of what will happen to them. A recurrent
anxiety is that they will be pressed into a mold to conform with the
precepts of Synectics. They imagine that Synectics implies certain
personality characteristics to which they must adhere. Told this is
not true, they interpret this denial as an attempt to throw them off
guard for the purpose of more effective Synectics brainwashing. The
Synectors in charge of the teaching program must provesincerity in
other ways. For example, in early sessions selectees actually try to
conform to a mold the shape of which they do not know andthe ex-
istence of which has been protested. Each selectee must be en-
couraged to contribute according to the operational mechanisms,
of course, but in terms of his special personality traits. When a se-
lectee continually articulates his thoughts along over-rational lines
the session is halted immediately. He is told the reasons for ex-
pressing himself personally, unedited, rather than making statements
which are cold and analytical. He must be made to believe that he
is accepted as a person, not just for sentimental reasons of human
justice but because the quality of his Synectics contributions are
founded in his particular sensitivities and responses.

Another recurrent attitude manifest during the early days of a
Synectics program is cynicism. Why dothe selectees accept the job
if they query the validity of Synectics theory? Because they do not
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want to reveal lack of ambitious interest to their management. Be-
cause they are not certain that Synectics theory is ineffectual. Be-
cause they are flattered at being chosen. Because they do want to
take advantage of Synectics if it does work. This cynicism, not
necessarily unhealthy, continuestill a definite success is realized. If
a success comes too soon two results follow:

(i) The group may change from an attitude of doubt to a posi-
tion of fanatical religious acceptance, blind and childlike.
Group members are aware that the problem they are at-
tacking has been unsuccessfully assailed for years at great
expense; and “winning” reduces their critical faculties;

(ii) The group members, having “won” once andso easily, think
they are ready to take off on their own. Whenthis over-
confidence arises there is no point in arguing against it.
Instead, arrangements are made for the group members to
have sessions by themselves. Encountering defeat over a
period of days, they are forced to re-examine their confi-
dence and take up their student roles again.

Actually whenever the group feels ready to try Synectics on its
own it is wise to encourage this independence. Otherwise it may
become so dependent on the Synectics professionals that it never
can break away on its own. Therefore, from time to time in the
course of the program the group is encouraged to experiment with
autonomous sessions. Tapes are made of these and reviewed by the
Synectors. Then the taped sessions are criticized by Synectors and
group members so that errors in technique are revealed. There is
no question about when a particular group is prepared to become
integrated back into the parent client company. Group members are
ready, after they have held repeated successful sessions by them-
selves, to go into the final phase of the program.

The job of establishing a Synectics group for a client takes about
a year. Initial selection by the client management and Synectors’
final decision is completed by the end of the first month. The second,
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third and fourth months are occupied with training; the selectees
spend one week a month training with the Synectors and the other
three weeks at their regular jobs. At the end of the fourth month
the prospective Synectics group presents to its management solu-
tions to the problems chosen for it to work on. At the time of this
presentation, management can makeits first measure of the effective-
ness of Synectics theory in terms of days and dollars spent. The re-
sults of this first third of the program are only concepts, viewpoints
and the most preliminary of feasibility studies; but even at this
early date management maysense the excitement and enthusiasm of
the group. More important, however, the viewpoints will be new and
promising. The fourth, fifth and sixth months are devoted to teach-
ing and problem-solving on the same time schedule. At the end of
the sixth month some implementation of new concepts is completed
and the group again reports to management. (Synectors do not at-
tend any of these presentations.) At this time, not only concepts are
described but also preliminary research relative to market potential
and technical feasibility. Again, management has an opportunity to
judge the efficiency of the Synectics operation, not only intuitively
as from the first report, but by the actual models shown. Atthis
time management also should inquire of its patent experts as to the
rate and inventive quality of this group’s production relative to other
efforts of which the patent department may be aware.

During the last six months of the Synectics teaching program the
group in training continues to devote one week a month to this
activity. The last half of the program consistsof:

(i) Continued teaching of Synectics theory of solution tech-
niques with special emphasis on how to train others;

(ii) Determining what the organizational posture of the Syn-
ectics group should be in the parent company.

Starting with the seventh month the Synectics group will con-
tinue actual problem-solving sessions primarily on its own. Syn-
ectors gradually absent themselves from actual sessions, but keep in
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touch by auditing tapes. If the Synectors notice trouble they re-
join the group until the emergency is over, then they return to their
auditing role.

Experts in various technical fields, from inside the company and
outside, participate when needed. The use of experts as described
before becomes a more important part of the training in this last
phase of the project. Tapes are made of the group in sessions with
experts. These tapes also are reviewed and criticized.

Operating within its own company, the Synectics group begins to
cast aboutto find other people who might augmenttheir effort. At
first the group experiments tentatively with selection. Members are
on the look out for people using the mechanisms naturally. In fact
the client Synectics group works through all the processes by which
they themselves were chosen and trained. They practice, but in
practicing they identify other personnel who appear to be Synecti-
cally inclined. Ultimately the group will act as a core, a center of a
continually enlarging Synectics effort, and group members must
prepare themselves to act as Synectors for their company. Other-
wise Synectics activity will require continuous assistance from out-
side andit will never become a natural part of the client’s operation.

(i) The more people in a company who can function along
Synectics lines, the easier it will be for the core group to
draw on them for their special talents.

(ii) Certain members of the core group will advance within the
administration of a company on their way to management
responsibility. Other members will prefer to remain with the
group but the voids in the group must be filled as they oc-
cur. By having a ring of irregulars, people who have worked
with the core group on a part-time basis, it is a simple task
to choose the right individuals to take the place of the
departed ones.

.

(iii) Sometimes the best way for a Synectics operation to grow
is by nucleation. One or two members of the core group
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spin off from it and start a satellite group, filling out their
number from the irregulars.

(iv) Synectics technique is based heavily on metaphoric rich-
ness. Sooner orlater any given Synectics group will notice
that its effectiveness as a problem-solving tool is dropping.
Their metaphors are growing stale. At this time it is es-
sential to draw on new people to enrich the metaphor in-
ventory. If group members have been testing possible candi-

(Saves att slong, thes wil know wha ein conde a ae
“ey stimulus.

During the later phase of the Synectics program when the mem-
bers of the in-training group are practicing selection, they make
many mistakes in choice. Recognizing that error in selection is in-
evitable, the group employs a revokable system for final testing.
Using the ten criteria discussed in this section the in-training client
group identifies what it believes to be employees with Synectics po-
tential. One by one these are invited to spend a day or two with the
core group, but they are not “on trial.” They are invited to help on
a specific problem, and there is no overtone of being interviewed or
observed. In the course of their visit with the core group the candi-
dates participate in sessions as well as implementation so that the
core group has every opportunity to judge their Synectic capacity.
If a candidate is unsatisfactory, since he “wasn’t being considered
for Synectics” anyway, there is no psychological problem in return-
ing him to his regular job after his visit. Synectors assist in this
selection activity by auditing tapes of sessions where a candidate was
present. Then, with membersof the in-training group, the candidate’s
contributions are criticized and his Synectics capacity is evaluated.
Nothing in the whole training program is so vigorously effective as
this phase. ‘Any deficiencies in the grasp of Synectics technique re-
veal themselves when the core group begins to operate autono-
mously, but deficiencies never become so apparent as during selec-
tion practice.
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It is dangerous to judge abstractly how the group should function
back in the parent company whenit starts out on its own. Ques-
tions of mechanics such as the location of their quarters, how to
select and train others in Synectics and to whom they should re-
port are examined during the last six-month phase. The three weeks
per month spent at the home companyoffer the Synectics group the
Opportunity to experiment with various approaches to the form
their activity will take, so the final decision will be based on actual
experience.

During the final six-month phase considerable Synector effort is
devoted to outlining, on the basis of its experiments relative to
mechanics, what the group’s future position should be.

Whenthe training program is completed (after 12 months) their
quarters at the homeoffice should be separate because their modes
of action are different from standard methods and the parent com-
pany will not wantto risk exposing its whole organization until the
value of Synectics as a total company-wide tool can be estimated.
The habits of the Synectics group may conflict with traditional prac-
tices. Often group members will be doing jobs usually reserved for a
laboring man and they must be free to dress accordingly. It might be
an embarrassmentto them or to others to have them appear in some-
thing less than the style expected of rising young executives. Their
hours will tend to be bizarre. In their enthusiasm to get something
finished they may work all night. Next day they may come in at
noon. If their quarters are located too near a parent company facility
the nine-to-five employees will be disturbed by these irregularities.

No matter how carefully the integration of the group is planned
it may be regarded with jealousy, as an elite, as extra privileged.
People will murmur, “If they gave me the same opportunity as those
men I could really produce too.” The most effective antidote to
envy is for the Synectics quarters to be completely naked of com-
pany status symbols. The Synectics group should have its own shop
and lab facilities. Let their tools and laboratory apparatus be
secondhand, but serviceable. Let the desks be discarded wooden-
ones. Let the conference room be comfortable butalittle “out-at-
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the-elbows.” Let the group build a few of the bookcases or whatever
else is needed. Building their own things serves the further purpose
of making the group feel that their lab is a “home” where they like
to be, their own. Typewriter and recording equipment should be of
first quality, but files, chairs, benches and the like should not give
the appearance of a Hollywood set of a research laboratory. The
informal aspect of their quarters has more than one advantage:

(i) It reduces out-group envy andresistance.
(ii) It keeps the cost of the Synectics experiment to a minimum.

(iii) It reinforces the tenet that this group will be judged byits
production notits pretension.

(iv) It sets the stage for unconventional thinking and action.
In expensive surroundings the conversation tends to be ex-
pensive and superrational; shiny new tools are inconsistent
with the imperfect, tentative process of invention.

A kitchen should be fitted into the Synectics quarters because the
group will be working at times whenit is impossible to find eating
places open. Also the act of cooking simple dishes draws the group
together and creates an atmosphere of unity and lack of conformity,
a feeling of “Here, in this place, I can think and act the wayI feel.”
Aswith the rest of the quarters, this kitchen should be serviceable,
but not elaborate. There are other important reasons for providing
the Synectics group with private quarters and laboratory facilities:

(i) The group must be free to be wrong without fear of sneers.
In a research and development model shop people work
from drawings—drawings which have to be worked over
from an engineering point of view. The early stage of test-
ing a concept for technical feasibility is too soon for draw-
ings. Often models can be built without even sketches. Such
efficiency can be implemented only if the group has its own
facilities.
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(ii)

(ili)

(iv)

The research and development model shop, being part of a
large organization, must be watched and guarded. This means
that it is not always accessible. Evenif it is accessible, many
times the very tool needed is in use.

Oneof the research techniques which results from Synectics
training is the art of making a modelto test a principle in
the quickest possible way. This early model will not give
all the answers, but it will tell the group whether or notit
is on the right track. To reinforce a previously made point,
these early models look queer and unprofessional and the
group would be embarrassed to show them. But they must
be free to build them.

Invention is akin to painting for in practice, the element
being constructed has the capacity to tell the builder what
the next step should be. In invention this is much more
critical than in engineering because the inventor is always
attempting to do something new (See Autonomy of Object,
page 138).

Separate quarters do not necessarily mean that the in-company
Synectics group sets up shop miles away from any parent company
installation. With secluded entry and exit means, the group may be
situated in a corner of research and development. However,if there
are substantial academic institutions in the environs it may be best
for the group to establish residence nearby. Being near a university
the group can becomea little social-intellectual center. From their
kitchen they can serve simple lunches or suppers. Synectics activity
has appeal for academic people and they, in turn, may make valuable
contributions to the group. For example:

(i) The Synectics group is educated in diverse branches of
science, culture, and business. The academicians have a
place to gather where they can learn about Synectics theory.
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(ii) The group has the conceptual and mechanical capacity to
make an idea practical. Teachers are often doing research
which has commercial implications and enjoy seeing some-
thing practical come out of their inventions.

(iii) The academicians offer a wealth of metaphor, particularly
the teachers of the life sciences. Professors of biology and
zoology rarely capture the consulting fees of their faculty
brothers in the physical sciences; therefore they welcome
the opportunity to work with the Synectics group.

Thus a new leverage can be added to the overall client company re-
search and development effort.

Much as management may wantto clasp the Synectics group close
to its breast, it must be persuaded to permit autonomyorelse risk
driving out of the group the very spirit it wants to keep alive. One
of the advantages of a Synectics operation is to give a large corpora-
tion the flexibility and speed of action of a small company without
losing the wealth and power of a great one. The Synectics group
may be given the freedom to produce and test-market a product
it has invented. Often it costs so much for a complex industrial
giant to test a new product that the risk is too great. However, a
small unit like a Synectics group can, with a minimum of expense,
launch a new product on a limited basis—limited but sufficient to
test its market acceptance. It is difficult to persuade a large com-
pany to commit itself to a program of producing and marketing a
new item. I have heard a President of a large corporation say, only
partly in jest, that he abhorred a promising new product idea because
that meant he would haveto tie up a lot of capital, time and effort to
produce it. However, a large corporation must protect itself against
its own built-in resistance by giving the Synectics group all possible
freedom.

At the earliest possible time the new Synectics group begins to
have other people from the parent company flowing through its
operation. For instance, somebody who has a problem can come and
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live with the group for a matter of weeks. He mayget his problem
solved; more important, he will begin to understand Synectics theory
and howit can be applied. Thus the groupenlarges its potential by~~

training others, and the company reaps the benefit. Each member“
of the group should spend one day a month back in the department
he came from. There he will find problems lying around which are
considered insoluble. He can bring these back to his group and
work on them. Also, this enables the Synectics group to keep in
touch with the company, while remaining independent and con-
structively objective. Synectics relationships with the parent com-
pany can take many physical and social forms, the exact details of
which are different for each situation. However, the general pattern
is constant: independent proximity.

A further training responsibility during this six months’ period is
presentation:

Management Presentation: Management is commonly presented
with a fait accompli and the process by which a new product or
new concept was born is never demonstrated. Managementis not
encouraged to participate or build on the concept that is presented.
Synectics training teaches the group to present its ideas in terms of
the process by which these ideas were born. In this way management
can begin to feel a part of this process, can feel that it is contribut-
ing, not just coldly analyzing; and the high contributory potential
among management personnel can be utilized.

Transfer Presentation: Periodically, in the course of its activity,
a Synectics group must transfer a concept, or an early reduction to
practice, to people who are in the best position in the company to
take this concept or model further. As in management presenta-
tion, the product is described not only in terms of its present state
but also in terms of the history of how it was conceived. In transfer
presentationit is important for the originator to take increasingly less
credit for the concept and to make the person to whom it is being
transferred feel that it was his. It is difficult for a single individual
to push himself out of the picture when he has invented something.
He wants to be certain that he will get the credit. He wants to be
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congratulated. However, in the case of a group, the members can
congratulate themselves while permitting somebody else to take
pride in a new product or a new concept.

Howare patents handled? Who gets the credit? How many names
appear on an application? Patents resulting from the efforts of a
Synectic group are processed traditionally. Invention records, made
out following the conception of an idea in a session, are signed byall
members of the group present at the session. Invention records sub-
sequent to conception and following some preliminary reduction to
practice are signed by those responsible for this investigation im-
plementation. The final formal application is signed by those who
proved the validity of the concept through experimentation and
model building.

The budget for a Synectics operation is worked out on the basis
of each man’s salary multiplied by the company’s overhead figure
according to usual practice. If a company’s auditing system multi-
plies a $10,000-a-year man’s salary by three to estimate how much
it costs to have him around, the budget for this man in a Synectics
operation would be $30,000.00. A group of five would have an an-
nual budget of $150,000 which is turned over to the Synectics opera-
tion to use as they see fit. Let the members fail or succeed on the
basis of this budget. They buy their own tools. If they use inside
consulting help let them pay for the use of these people. Obviously
if they use outside experts they will have to pay. Thus the group de-
velops the sense of autonomy and responsibility. With a budget
based on standard company practices the company comptroller can
more readily accept this rather radical operation as something he
can accountfor.

The Synectics group divides its work into:

(i) Problems internally discovered;

(ii) Problems coming from other parts of the company.

The group must not trust in the parent company’s patience, no
matter how intense its enthusiasm at the beginning of a Synectics
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operation. If management sees nothing tangible within a year or so,
disenchantment appears. Therefore, it is important for a Synectics
groupto put out a few fires each year, thus sanctioning its existence
and guaranteeing its freedom to attack more fundamental problems.

Remuneration is straightforward for those group members who
grow up and out of full time Synectics activity into management
positions, because with management responsibility comes increased
financial reward. How to reward productive group members without
administrative ability is a sticky personnel problem because they
must not feel discriminated against if their greatest contributions are
made from within Synectics activity. One method of treating this
situation is through bonuses based on specific performance rather
than an over-all company performance. Every company will haveits
own policy on this matter, but we have observed the most satis-
factory arrangement to be a Synectics operation considered as an
independent entity.



FOUR + THE COMMONPLACE
AND EXPERTISE

THE COMMONPLACE

The commonplace is the world of naive perception, free from
sophisticated semantic rationalization. The specialized semantics of
established knowledge constitutes conventions which makereality ab-
stract and second-hand. “The second-handedness of the learned
world is the secret of its mediocrity.”! Learned conventions can be
windowless fortresses which exclude viewing the world in ne :

condemns the commonplace as obvious and banal and worships theJ purity of the superrational conventions of knowing. The pseudo-
artist regards the commonplace as the abode of the Philistine; the
proponent of technical expertise regards the commonplace as the
abode of the naive. Each identifies himself with the conventions of
his science or his art. Elaborate conventions tend to become works
of art in themselves, but they are another’s work of art which have
so much prestige for the “sophisticate” that he is unwilling to
fracture them in the interest of extending or transforming them.
This unwillingness is as much a matter of emotional insecurity as it
is of intellectual conviction. To be rooted emotionally in “another’s
workof art” is to hide from the commonplace; it is to sit before
the fire, not go out into the storm.

The commonplace is difficult to isolate in recall of the creative
process because it is undramatically with us all the time, obvious
and without glory. We tend to forget the commonplace point of
departure andto recall ourselves as having startedfrom the higher,
more knowledgeable, more detached plane. When this forgetfulness
is formalized into a methodology, it reinforces the rejection of the
commonplace.

1 Whitehead, A. N., The Aims of Education (New York: Macmillan,
1929), p. 79.
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Until the early part of this century the commonplace for most
human beings included the barnyard and a continuous contact with
plants and animals, with everyday reminders of the biological sub-
stratum of our existence. Urban life has obviously displaced this
with a man-made and mechanical commonplace. The commonplace
of the past was organic and concrete; the commonplace of the
present is synthetic and abstract. A horse, or cow, or a spider en-
dures as a species. Organic functions are unfinished, cyclical,
and self-reproductive. But an automobile, a washing machine, or a
T.V. set is replaced with a new model. Synthetic functions are
complete and more obviously subject to decay. Yet the concrete
organic data of the world constitute the basis for metaphor, and the
best we can do with the abstract mechanical data is to impart to
them the qualities of the organic data. “The damn car won’t go! It’s
as stubborn as a mule.” The automobile came before the airplane,
as the mule came before the automobile, but a pilot would never
say “The damn airplane won’t go! It’s as stubborn as an auto.”

Concrete evocative commonplace must be distinguished from ab-
stract impotent commonplace. Fundamental originality depends on
a review of the data of organic life which produced the synthetic
objects and theories to which our culture is heir. To understand con-
temporary data and build on them without perceiving their an-
cestors is at best to improve—not to invent. The platform of ab-
stract commonplace floats safely above the earth’s concreteness, but
we must risk abandoning it in order to grasp a more coherent
creative product.

THE PROBLEM OF THE EXPERT

One way to look at group problem-solving is to consider the
group as a communication network. Each individual taking part in
the discussion receives messages and can also originate them. The
group responds as a whole so that responses are composed by
several sources. This is similar to a kind of spontaneous amplifica-
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tion where messages in reply to the original question are trans-
mitted as though they emanated from a single source, when actually
five or six separate individuals are pooling their communicative
power. The resistance of the individual circuits must be minimized.
Low resistance corresponds to high permissiveness, and this again is
a characteristic of a favorable atmosphere for the synthesis of ideas.

‘By lowering the threshold of discrimination, a great deal of com-
monplace and ppssibly irrelevant and useless information will be
communicated. /The amount of “commonplace” information com-
municated is a measure of the lack of resistance. It is impossible to
tell before hand which information is useful and which is not. An
attempt to discriminate imposes on the group a censorship which
atomizes it into its component parts where each individual tests his
own messages before transmission, instead of all communications
being parts of the same message en an individual speaks only
in a clear logical relation to the previous speech, the result is
greater difficulty in synthesizing a new idea from old ones because
of his inability to communicate the old ideas on a low-resistance
level.f

It is not only detrimental to disregard “commonplace” ideas until
the leap of creative intuition has been made, but such an attitude
ignores old experience which is the source of new knowledge. Al-
though itmayseemparadoxical,

resistancetonovelly
carries with it

in practice the inability to state what is partial, obvious, tentative, or
wrong—in fact anything which is not final and rational. This is
what commonly occurs when a group of experts gives an answer to
a problem. Unless one of them is already equipped with a clever
solution, the answer will take the form of a consensus of analytical
opinion.

The quality of “expertness” consists of access to special knowl-
edge of a subject which supposedly lifts the expert’s thoughts out of
the slough of commonness. In an analytical sense, this is true. How-
ever, when it comes to the advancement of knowledge, even within
his special field, the expert is often the man least able to create a
new idea, unless he is capable of suspending his expert’s abstract
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attitude toward the subject. This attitude consists of the inability to
state the commonplace (the partial, obvious, tentative, wrong)
Such an attitude reveals a rigid psychological distance from the sub-
ject, rather than the variable and “schizophrenic” use of distance by
the fanciful imagination. The expert tends to discuss the problem in
the language of his own technology. This language can surround the
problem with an impenetrable jacket so that nothing can be added
or modified. The_result

is

thatitbecomes
impossible to view the

problem in a new way . yet the knowledge offthe expertts—

ssary for technic reekthrenet,F
From nothing nothing comes.

Theartist will range freely through the multiplicity of experience,
selecting at will and by whim. Thescientist is popularly assumed to
be strictly limited by the methodology and laws of his discipline. In
practice, mediocrity, not only in science butalso in thearts, is char- |
acterized by narrowness of vision and concomitant rigidity of limits
popularly attributed only to the scientist. Work of a fundamental and |

creative order in art as in science derives from the ability to range
freely, continually oscillating in search of unity from multiplicity./

Highly trained people tend to have a view of the universe that is
intellectualized like abstract art, but it is another’s work of art
which they have idealized and prefer not to fracture. They have
worked hard to master their area of specialization, perhaps even
suffered privation during their years of education, and they refuse
to abandon these hard-won conventions. Sometimes to attack their
convention is to attack the people themselves. The result is that
they do not operate as individuals but as images of themselves, and
this imageitself is a convention. This fear of communicating as per-
sons and insistence upon communicating as professionals rules them
out from the kind of breakthroughs which derive from a deeply sub-
jective response to a problem. An over-specialized chemist faced
with a technical problem responds not as a whole man, but as a
“chemical” man. He rigorously denies any part of himself except
the rational and analytical.

Manytimes in the history of science something which has been
held to be impossible was later proved to be feasible. The skeptics

we
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/

erelockedintoawayofthinking,caught
in their web of familiarity.he break-through toward a creative act, it

is
necessaryto

twist
out

of phase whatever conventional laws appear to hold. This does not
mean that it is necessary to defy all the basic hypotheses of our

- phenomenology, but that it is necessary to defy them apparently.
Then, through the cracks which appear whenthe laws are twisted out
of phase (all this attained through conscious self-deceit), things can
be seen in a new way/So long as the rules are accepted as im-
mutable “laws of vision” the world always will appear to be the
same and no novelties can be discovered or fabricated. Many
highly trained people naturally tend to think in terms of the dogma
of their own technology and it frightens them to twist their conven-
tions out of phase. Their conventions sometimes constitute a back-
ground of knowledge upon which they rely for their emotional
stability. Such experts do not want cracks to appear. They identify
their psychic order with the cosmic order and any cracks are signs
of their orderly cosmos breaking up.

The following transcription is edited from a session devoted to the
problem of inventing a product or family of products which could
grow to an annual sales potential of $300,000,000. The participants
were a physical chemist, a zoologist, a physicist, a psychologist, a
musician, and a man whose academic background was in English
literature. The reader should be on the lookout for (a) how the
scientists make strange for themselves the technical aspects as they
attempt to describe these aspects in non-technical terms, (b) how
the scientists resist “irresponsible” juggling of the eternal truths;
(c) how theliberties taken by the non-scientists result in construc-
tive viewpoints.

A: I’m afraid we've bitten off a big one this time . . . for us to
attempt to dream up something which will yield a half a billion dollars
a year gross income is some kind of cosmic impiety.

B: Maybe. Whatever we do it will have to be big. How can we
make sure it will be big?

_
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D: A do-it-yourself portable antigravity machine would have uni-
versality.

F: ‘You mean an antigravity appliance.

D: That’s right. No home would be without one.

E: That’s no joke, you know. . . . Would universality of appeal
derive from any product which defied a basic law?

C: Come now. You're not going to defy a basic law.

E: We could pretend to. . . . My point is that if we need univer-
sality, something big, one way of getting it is to twist a law around
and develop a product based on a new wayof viewingit.

C: Well, if you want to get in trouble, let’s pick entropy.

D: What?

C: Entropy, the Second Law of Thermodynamics.

D: What does it mean?

C: It means that the universe is going irreversibly from order to
disorder.

A: ... and everything will finally stop.

E: I don’t getit.
A: It means that if change occurs in a system the available energy

in that system will decrease.

C: (goes to the board) Here’s the symbolic Clausian equation. . . .
(Draws) dQ/ mp + dQ*/qa + ....., OF 3 99/, for short

B: I thought I understood but now I’m worse off than I was before
you started to clarify matters with your equations. What do they mean?
Can’t you explain it more simply?

A: Here, let me try. Let’s say you build a road in the woods. You
put down asphalt on top of gravel and so on. In other words you build
orderinto it. As soon as your roadis finished nature goes to work onit.
Frost heaves buckle the asphalt and pretty soon the road is ruined. This
is oversimplification, of course. But it will serve as a homey example of
entropy.
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F: “Something there is that doesn't love a wall,”. . . is that what
you're saying?

A: Inaway... yes.

E: Things wear out . . . is that it?

C: Okay ... your oversimplification makes me a little nervous
. - butlet it pass for now.

Let’s repeal the law of entropy.

Hold on a minute. I won’t be a party to that kind of nonsense.

All right then . . . let’s apparently repeal the law of entropy.
Go ahead.

D: I want to build a road that doesn’t wear out. Is there anything
that doesn’t go to pot after a while?

C: Nothing I can think of.

E: Is there something that loves a wall . . . something that wants
it to last forever?

OF

9

C: Just the man whobuiltit.
A: That’s right. The man who built the wall put energy into it.

Took the disorderly stones and fixed them into an orderly pattern. But
unless he keeps adding energy to the system it will go towards disorder.

You’re describing an untidy Deity.

That’s the state of affairs. I didn’t makeit.
Doesn’t anything apparently endure?yo»

oF

Sure. A species. In fact it grows.
C: Now don’t kid yourself. Don’t start thinking you have repealed

the law of entropy, because you haven't.
D: Will it make you any happier if I use the word “apparently”?
C: Go ahead.
D: Species of plants and animals survive . . . even increase.

E: I see a road made up of something like coral . . . live coral.
. As fast as the road corrodes—that’s what entropy means to me,

a kind of eternal corrosion—it builds itself up again.
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B: What you haveto dois build into the coral the wish to become
a road. ;

E: We need synthetic coral . . . I like that “build in” business.
Glue has a built-in desire to hold something together. This desire is
put in at the factory and released for use when the glue is applied.

A: Can you protect the technical possibility of a material which
will want to add to itself?

B: How about a foam plastic?

A: But foam plastic doesn’t add to itself when necessary ...it
only can grow once.

D: So our problem is how to store the built-in suspended anima-
tion.

B: ... the built-in training ...
D: Samething to me. . . . Okay.

F: Is there anything that gets frozen in ice . . . then lives when
the ice thaws? Couldn’t we do somethinglike that?

C: Are you talking about something living or not?

F: Either.

C: Well, it makes a hell of a difference. If you're talking about liv-
ing matter then we have the problem of synthesizingit.

E: Not only that but you’re implying a production system and
tradition whichflies in the face of everything that has happened in the
chemical industry for the past half century.

F: How come?

E: Take DuPont. . . . What does synthetic mean? It means other
than organic, other than alive. Can you see their faces when you suggest
that they put themselves back fifty years and start manufacturing a
product whichis alive? There goes their quality control.

D: Maybe. But I bet the industry of the future is an integration of
the living with the nonliving.

C:Istill want to decide what weare talking about right here and
now. It makesa big difference.
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F: I want to can plants ... put ’em in an actual tin-can, then
paint ’em on when you need them. And they will grow right where you
put them. How’s that?

A: I would like to hear you protect the technical feasibiilty of that
one.

F: You're so busy protecting your all mighty law of entropy that
you won't let me go anywhere.

A: Come on now. How will you proceed?

F: Well. I'd look for an animal or plant that was tough as hell and
I'd put a bunch of them in a can and putthe lid on.

B: The toughest things I know of are lichens. You see them right
on top of the snow in the Arctic . . . Greenland thatis.

F: You’ve got something there. Let’s can lichens. Paint them on a
wall and we’re in business.

D: Does anyone here really know about lichens? What they really
are I mean? . . . Then let’s look them up in the Britannica... .
I'll be darned. Lichens are part algae and part fungi . . . with a sym-
biotic relationship between the two.

C: How do they reproduce?

D: It says here lichens get their nutrition from the atmosphere and
that they can live where neither a fungus or the algae could live alone.

C: How dothey reproduce?

D: Wait a minute. It says you can sow lichen spores, must be the
seeds, and the right algae onasterile glass plate and that they will
grow . . . growth is speeded up bythe use of a nutritive solution. My
God there are all sorts of colors and sizes . . . take your pick.

A: None of us is qualified in this area.

E: Right, but let’s check into the matter a little further.

B: What would they be used for anyway?

F: Instead of paint. Paint wears out but lichen paint would go on
forever.

B: Where would you paint them then?
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F: Houses.

A: The wood would rot.

F: In that case don’t use wooden houses.

D: You know where they’d be great? Cement block houses. .. .
As it is, cement block is second class construction. A lovely organic
growth would make a cement block house have all the old world ap-
peal of an English cottage. Hey! . . . Here’s the poop on reproduction.
The spore form of lichens is called soredia. As spores they’re even
tougher than the lichens themselves.

F: If they are tougher then let’s can them!

B: Where else would you want lichens?

E: Road dividers. Today they’re using grass as road dividers on the
big super highways. With grass you need loam,if it’s dry you have to
water artificially and after all that you have to cut the grass. The grass
gets you coming and going.

D: That’s not such a dumb idea. Listen to this. “In states of great
cold or great heat or great deprivation in general, lichens endure by
suspending growth”. . . but they do notdie.

B: And you wouldn’t have to cut them the way you do grass.
They would take care of themselves and always look tidy. . . .

A: What wehave to do is get hold of someone who knows lichens
and get him to help us design an experiment to prove that we can get
decent growth from some kind of culture.

C: This use of lower plants gives me an idea... . You know,
there are hundreds of desolate areas in the world—desert areas that is—
dust bowls. Nothing will grow. They try to plant hardy little trees and
the trees die. Here’s my idea. Take your canned lower plant “seeds”
with the nutrient in them—plants that will flourish from deriving their
nutrition from the atmosphere—plants like lichens. Spray these all over
and you know what? You will be remaking the botanical world the
natural way, the way it was made in thefirst place. You'll be starting
with primitive plants—then more sophisticated plants—later there will
be a little natural humus andso on. Only with your special nutrient you
can speed up the process so that it will be effective... .

F: You can play God!
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A: I like that notion. But let me state again we have not defied
entropy—notatall.

This research is under way. The expert believed that it was pos-
sible to can the soredial forms of lichens and suggested a variety of
experiments to initiate the project. Since then new markets have
presented themselves which include the canning of such lowerplants
as mosses to serve as substitutes for grass, the notion being to spray
this living paint on patios, etc. The concept of “living paint” has
matured so that it is now contemplated that the product will con-
sist of the soredia, nutrient, dye (to give the appearance of cover
immediately) and an adhesive. But more important than the product
is the interplay of the diverse people who contributed to the con-
cept. The “experts” in entropy first made the strange familiar to the
others. Then the efforts of the others to understand resulted in
metaphors and comparisons which led to a constructive viewpoint.

“I told him that we had better goalittle further in the analysis
of the problem ourselves before wetried to get in any specialists, be-
cause they would make the problem conform to known facts.”?
Practical men, even inventors, view the contribution of experts as
limited /Synectics, however, takes into account the great potential
contribution of experts as well as the difficulty of making use ofit.
In Synectics sessions even the most specialized expert can be the
person bestfitted for comparing the problem as understood with the
analogies and metaphors produced by the use of mechanisms. His
function can be seen from the following: /

A: Dr. E, we are lucky to have you join us for a little while this
morning. We do not feel that we are qualified in the area implied by
the problem weare trying to get a handle on.

E: PerhapsI'll be a disappointment.

A: I don’t think so. B, why don’t you give Dr. E the poop?

2 Boyd, T. A., Charles Franklin Kettering (New York: E. P. Dutton,
1957), p. 57.
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B: Okay. We have been given the assignment to develop a paint
which will cling to the chalky surface of a house. Apparently the chalky
residue of the previous paint jobs makes repainting a tough job. The
new paint peels off too soon.

A: Dr E, we simply don’t know enough about the chemistry of
paints to judge the possibility of success about any concept we get.

E: I’ve heard a lot about how you gentlemen operate . . . Synec-
tics I think you call it . . . but you'd better fill me in.

A: Aboutfifteen years ago we began to develop a theory about how
the creative process operates. Over the years 4ve have broken down the
process into mechanisms by which we evoke creative viewpoints which
can result in solutions to problems. These mechanisms are made up of
various kinds of analogies to the problem at hand . . . they constitute
potential new ways of looking at the problems/

C: But when weare dealing with a technological area which is un-
familiar to us we have to bring in someone who can evaluate the perti-
nence of our conceptual associations to the problem.

A: That’s right. We would like to throw a whole bunch of associa-
tions at you and have you flip them onto the problem and judge
whether there is anything useful in the new ways of looking at the
problem as we go along.

E: You mean you want metotell you if your solutions will work?

A: Not exactly . . . Look. Why don’t we just get started and you
plug in as we go along . . . all right? D, can you summon upa Direct
Analogy to this paint thing?

‘D: I think of the chalky surface as being a duck’s back . . . the
water or paint falls off.

E: Why?

D: Why what?

E: Why does waterfall right off a duck’s back?

D: Because the duck has oil or something on his feathers that
makes his back impervious to water.

B: Dr. E, would you say that paint refuses to stick to the chalky
surface in the same way water falls off a duck’s back?
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E: Not exactly. A duck’s back is hydrophobic and the water par-
ticles remain in droplets and thus do not penetrate. As you say, “they
fall off.” The chalky residue of paint on the side of a house is easily
“wetted” by new paint. The trouble is that the new paint doesn’t get
through to the subsurface. As the polymer wears away it leaves behind
it the poorly bonded filler . . . clay or any numberof things.

C: What would be ideal here is to open up a can of paint, throw it
against a wall and have the paint “want” to spread itself around evenly.

E: Yes. That would be ideal. How would you doit?
C: Who knows? You'd haveto build into the paint, at the factory,

an affinity for wood.

D: And you'd have to build in another “wish” . . . a wish to be
evenly spread.

B: Can you do anything with that, Dr. E?

E: Not really . . . it’s too far out for me.

D: All right. Let’s come at Dr. E with another one.

B: Ima drop of paint and I’ve just been put on a chalky surface. I
don’t like the chalky surface because I know I can only make a tempo-
rary home for myself there. I’m in a panic. I’m falling, falling. I try to
reach through the subsurface, but I can’t. I’m slipping, slipping. I’m
going to fall . . . to be killed. I’m scratching with my clawsto find a
decent hold on the subsurface. But I’m slipping by. Faster and faster!
I can’t get through to the good holding stuff. . . .

A: What can you dowith that, Dr. E?

E: I’m intrigued with it . . . the ‘claws’ particularly. You see, if
the chalky surface were brushed, just so there would not be little pieces
of chalkiness sticking up . . . if this could be done, and I think it
would be economical, you might put a solvent in with the paint. The
ideal would be for the solvent to pierce through the chalky surface, like
B’s claws, and for the paint to follow the solvent through to the under-
surface.

A: Can you expand on that?

E: I am just speculating, but it may be an interesting way to look
at the problem. . . . The solvent, let’s call the vehicle that pierces
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through to the undersurface a solvent for now .. . the solvent might
get through, but it would not be adhesive. The question is how to get
the polymer through and how to polymerize the old paint . . . the un-
bonded chalky residue . . . hmmm. Maybe .. . your “claws” would
be the solvent. ...

From the above one can see that the expert was able to use the °
analogies which were offered him, particularly the ‘“‘claws” analogy.
The other members of the group did not have the special knowl-
edge to consider what the analogy meant in technical terms. Also
the expert assisted in illuminating the problem as understood. No
attempt was made to force the expert to abandonhis specialist’s role,
so he didn’t feel at all threatened; in fact he was amused by andin-
terested in the group’s performance. Afterward the chemist who
participated in the session outlined above confessed that he had been
moved by B’s predicament in two ways. In the first place he found
himself identified along with B with the droplet of paint which was
falling to its “death.” In the second place he became sympathetic
toward B who seemedto feel that he, B, were sharing the same fate
as the droplet—but as a person, not a droplet.

If an expert spends much time with a Synectics group he begins to
pick up the technique of the mechanisms and contribute to sessions.
Butit is dangerousto try to influence him in this direction unless he
asks. In setting up Synectics groups for clients, those technical peo-
ple are chosen who appear, from our interview with them, to have a
tendency toward the use of mechanisms. In fact a major part of
our interviewing technique is the use of the mechanismsasatest of
the people whom we choose for the client group.

THE COMMONPLACE AS METAPHOR

Highly trained technical people often think in terms of the im-
mutable validity of their own special technology. Theyresist twisting
their conventions out of phase. Yet acceptance of old rules as a
“law of vision” denies the possibility of basic novelty. Conventions
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as abstractions from reality constitute a virtually complete
unassailable pattern, whereas the commonplace is infinitely repattern-
able. Since conventions are orderly ways of considering and making
palatable the infinite data of the commonplace, it can be emotionally
traumatic to abandon the security of this order in favor of the dis-
orderly commonplace. Thus there is built into the human mind a
resistance to the study of the commonplace. This resistance can be
overcome best by skilful use of metaphor.

Metaphor is usually considered ‘from its verbal manifestations;
and in fact verbal metaphor does offer a rich accessible field for
initial investigation. However, most metaphors underlying traditional
individualistic invention occur as vague images or emerge into verbal
form only after-the-fact of the original synthesis. An exclusively
literary approach would be far too limited for Synectics. It is es-
sential to distinguish between metaphor which is decorative and
after-the-fact (in that it does not discover but describes the already-
discovered) and metaphor which is generative, inductive, before-
the-fact—the initial leap in the process of discovery.

Metaphoris an expressed or implied comparison which produces
‘simultaneously meaningful intellectual illumination and emotional
excitement. The most familiar cases of metaphor are analogy apd

dimile. Both give us insightthroughexplicit comparison, usually with
“as” or “like” in their syntax. Analogy seems logical or scientific
since it focuses on a similarity of relations or of function. An atom
is like a solar system because the relations of electrons in orbit
around a nucleus are analogous to the relations of the planets in
orbit around the sun. On the other hand, in terms of like function,
analogy could hold that a piston pump was like a centrifugal pump
in that both are pumps.

General analogy illuminates demonstrable points of similarity and

is widely used in the description and explanation of scientific and
logical ideas. Simile, on the other hand, is a more poetic order of
comparison. It also uses the overt reminder “like” or “as”: “My
love is like a red, red rose.” But here, opposed to analogy, the em-
phasis is not on similarity but on the excitement which is generated
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when tworelatively unlike things (“my love” and a “red, red rose”)
have qualities attributed to each other.

Simile shares with metaphor a two-directional motion. It does not
simply attribute the qualities of the rose to my love but also refines
the rose in the light of its connection with my love. Simile, like
metaphoris not complete. Not all possible points of connection are
intended to hold. It is left to our minds to complete the connection.

This encouragesus to see and feel muchorlittle, depending upon
our richness of association, thus opening the possibility of putting
our preconscious minds to work. Simile also requires a discriminat-
ing response; notall possible points of bearing are intended to hold.
The rose-love connection is not supposed to mean that her face is
red. But in spite of this ambivalence, simile, like analogy, tends to
strike us as logical because it is explicitly comparative. It is “safer”

oe metaphor which flatly equates unlike objects or states. To™
“Life is like a river,” is less daring than the direct statement:Lifes a river.” Simile emphasizes areas of “differentness” rather

|

thanareasofsameness-ofthe| things being compared. The intention
;

of the statement: “Life is like a river” is restrained. Life is, of |t
course, not a river, but there are some points of similarity (the mo- |

tion of flow, passage through time, etc.) which bear comparison.
“The ship plows over the sea.” Here, by implication, the ship’s.

prow is like a plow; the wave pattern of the sea is like the furrowed
pattern of plowed ground, and the whole motion of the ship is as-
sociated with the purposiveness implied by plowing. Two opposing
things happen in these metaphors of direct and indirect equation:
we are asked to link points of similarity between dissimilar things
—shape and motion of prow and plow, visual pattern of sea and
plowed ground, and the more abstract idea of productivity—and
we are asked to leave out or look past all the points of dissimilarity
which, incidentally, contribute excitement and tension by holding
ship-sea and plow-land apart even as they are being spoken of as
similar. This type of metaphorforces us to float many variables and
gives the mind many opportunities to select associations which can
lead to new insights.
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Within the potentialities of metaphor are two extremes (with all
the gradations in between). At one extreme is the metaphor com-
paring entities that enjoy a high degree of likeness, with only minor
differentiations to distinguish between them. We say that an atom is
like a little solar system to accentuate the degree of likeness. At

. this extreme, minor unlikenesses prevent the comparison from being
‘ an actual identity.

At the opposite end of the spectrum, metaphor can open the
mind to comparison between entities which enjoy practically no like-
ness to each other, where the actual point of contact is almost
fantastic. To say that a thrush’s egg looks like “a little low heaven”
compares visual similarities (color and arched shape) which con-
stitute a tenuous point of contact between radically unlike things.
At this extreme the comprehension of the metaphor forces the point
of relationship; if the metaphor works, this apparently tenuous point
becomes a pivot upon which the two realms of the unlike swing
toward a momentary coalescence: for a momentthe thrush’s egg can
give us the feeling of a heavenin its entirety.

A different sort of metaphor can be described as_empathic. It
involves us personally and gives us a new feeling about or under-
standing of an object of state. Anthropomorphization and personifi-
cation are examples of this kind of metaphor. Anthropomorphization
is the attribution of human characteristics to non-human things or
states. Personification is less inclusive; it represents an object or an
abstract idea as endowed with human attribute. Thus, if we say
about a valve that it “wants” to close, we attribute to the valve the
ability to want. Empathic metaphor is, however, more inclusive than
these two examples would indicate. The basic questions which sug-
gest this inclusiveness are: “How would I feel if I were. . . .” or
“What would it say to me if it could think, respond, and talk the
way I can?” Essentially this sort of metaphor involves an achieve-
ment of identification-with where the person retains his own self-
consciousness as the basis of comparison. To lose this self-con-
sciousness in total identification would, of course, eliminate the evoc-
ative power of the metaphorbylosing the point of comparison.
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To understand the function of metaphor in the creative process
we must see how metaphoris used after as well as before the fact.
Metaphor functions prior to the moment of breakthrough and dur-
ing the achievement of original synthesis/Metaphor is generative
or inductive as well as decorative or descriptive. The before-the-fact
order of metaphoris far more difficult to get at because, being prior
to “discovery,” it gets lost or buried beneath layers of self-conscious
autobiography in both artist and scientist./

A generative approach, though not precisely aimed at true or
specifically demonstrable states, is Thoreau’s attempt to perceive the
essential unity of the natural world. In “Natural History of Massa-
chusetts” he begins a metaphoric sequence with the initial percep-
tion that ice crystals on a stalk in winter are like leaves in summer:

“Every tree, shrub and spire of grass, that could raise its head above the
snow, was covered with a dense ice-foliage, answering, as it were, leaf
for leaf to its summerdress.”

Thoreau then proceeds to expand speculatively this original and
metaphoric perception of the similarity between dissimilar objects
and states: "

*, . » It struck me that these ghost leaves, and the green ones whose
forms they assume, were the creatures of but one law; that in obedience
to the same law the vegetable juices swell gradually into the perfect leaf,
on the one hand, and the crystalline particles troop to their standards in
the same order on the other. As if the material were indifferent, but the
law one and invariable. . . . This foliate structure is common to the
coral and the plumage of birds, and to how large a part of animate and
inanimate nature. . . .”’4

Thoreau goes on to see comparable “crystalline structure” in
“fields waving with grain,” in “high towering palms,” and “arctic
pines”—in fissured mud, asbestos, and quartz (which hecalls “the

3 Thoreau, Henry David, The Portable Thoreau, ed. Carl Bode, (New
York: Viking, 1947), p. 52.

4 Ibid., p. 53.
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frostwork of a longer night.”) The net result of this metaphoric ex-
tension is not so much a “scientific truth” as it is the “conceptual
truth” that nature functions in terms of order and pattern (crystals)
and that this function cuts across the traditional line separating
animate from inanimate realms. What generates this sequence is
the recognition of the visual analogue of ice crystals and leaves, two
commonplace phenomena which only relate by “accident,” apart
from the metaphoric insight which momentarily unites them.

Another sort of generative metaphor is described by Thoreau in
Walden:

“While I was surveying, the ice, which was sixteen inches thick, un-
dulated undera slight wind like water. It is well known that a level can-
not be used on ice. At one rod from the shore its greatest fluctuation,
when observed by means of a level on land directed toward a graduated
staff on the ice, was three quarters of an inch, though the ice appeared
firmly attached to the shore. It was probably greater in the middle.
Whoknowsbutif our instruments were delicate enough we might de-
tect an undulation in the crust of the earth?”5

Clearly this metaphor works by analogy, from a measurable known
(the undulation of pond ice) to an unknown (the undulation of the
earth’s crust). Underlying the analogy is the equation: The ice
‘crust is over liquid (water) as the earth’s crust is over liquid
(molten core). Thoreau cultivated a metaphoric habit of mind and
sought to dramatize that mode of seeing as the primary mode of
perception, the primary mode of what he called being “awake” as
against being “blind” or “asleep.” Consequently he made a consistent
autobiographical attempt to record and clarify his own processes of
perception, and in his writings the process is more important than
the end product. He taught himself to be metaphorical, and Syn-
ectics theory is based on the capacity of people to learn this meta-
phorical attitude of mind. The use of metaphoris a characteristic of
man. Though hidden and inhibited in some people, Synectics re-

5 Ibid., pp. 533-534.
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search reveals that there are certain practical psychological condi-i for its re-emergence as a useful tool for human invention.
ost “scientific” metaphors function primarily as a realization

of the unknown in terms of the known,or of the unimaginable in
termsof the imaginable,/

The physicist George Gamowreports that his discoveries of the
play of force within an atomic nucleus derived from his assumption
“that the material of the atomic nucleus is built along the same lines
as any ordinary liquid.”® The coherence of the nucleus, he thought,
might be understood in terms of surface tension, etc.—by direct
analogy to the coherence of a droplet of water /Thus, the generative
metaphor postulates an identity between the known, graspable,
everyday droplet of water and the unknown, elusive atomic nucleus.
This identity is essentially relational and has about it an aura of
excitement because it is potentially informative and “new.” The
next developmental phase through which the metaphor passes (and
in terms of which it is refined) is essentially logical, deriving the
implications of the metaphor by logic, mathematics, or by additional
developmental metaphor. In this phase the relational aptness of the
metaphoris tested, its implications expanded and checked/ If the
mathematical descriptions of surface tension in a droplet of water
fit the data about the properties of the nucleus (and they seem to),
then the metaphor expands toward an inclusiveness which wecall
“true.”

Ourcapacity to use language has been dulled and the consequence
is a limitation of ability to grasp new relationships.? Contemporary
theory about language holds that language is essentially metaphorical
in its nature and development. This theory is grounded in the school
of neurophysiology which maintains that symbolization is an in-
herent function of the nervous system, that the nervous system does

ee George, One, Two, Three—Infinity (New York: Viking, 1947),
p. 5

7 Bronowski, J., The Common Sense of Science (Cambridge. Mass.: Har-
vard University Press, 1953), p. 11.
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not return direct impressions of the external world but indirect.~
symbolical representations. This position further maintains that the
rudimentary symbolization process of the nervous system is elabo-
rated on higher and higher levels, culminating in the brain.

When this argument is extended, language is asserted to have its
roots in metaphor and through metaphorin the rich, symbol-making
earth of the nervous system itself. “Metaphor is a law of growth of
every semantic. It is not a development but a principle.”® Thus
language does notoriginate or develop in primarily utilitarian terms
but in terms of metaphor; and in this sense words develop by meta-
phoric extension. The word “bridge” for example, meant originally
“a plank”; subsequently the plank’s various uses expanded into the
present meaning of the word, and even that meaning has a whole
cluster of traditional metaphoric uses—so traditional that we are not
conscious of making a metaphor when we speak of “bridging the
gap” between the arts and the sciences or between east and west.

Another and more subtle example is buried in a wordlike electric.
It derives from the Greek word elektron which meant amber and
was linked with the Greek elektor which means gleaming or the
beaming sun. Electricity then, first made or associated with the fric-
tion of amber, picked up its name and someofits associations from
amber.® By the late eighteenth century it would be defined as “a
property in some bodies, whereby when rubbed so as to grow warm,
they drawlittle bits of paper, or such like substance, to them” (Dr.
Johnson). And it is not until well into the nineteenth century that
the familiar uses of the word evolve, including the common meta-
phoric meaning of exciting or thrilling.

Language is a vast repository of “faded metaphors” i.e., words
originally used in a metaphoric sense which have now acquired the
abstract or relational meaning they first metaphorically suggested. It

8 Langer, Suzanne, Philosophy in a New Key (Cambridge, Mass.: Harvard
University Press, 1951), p. 119.

®For a further discussion of the evolution of words via metaphoric ex-
tension, cf Owen Barfield, History in English Words (London: Methuen,
1926).
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is this concept of language as inherently metaphoric that leads
Suzanne Langer to remark:/ “(metaphor) is the force that makes
(language) essentially relational, intellectual, forever showing up
new, abstractable forms in reality.”?°4Thus metaphor as a mental
principle (inherent in language and grounded in the nervous system)
is essential to the endeavour to grasp new relationships and to the
ability to comprehend generality.

These speculations are borne out in studies of a child’s approach
to a grasp of language. “There are strong reasons for presuming
that primitive child language fulfills far more complicated functions
than would atfirst appear to be the case.”!! In fact the child begins
directly to exploit the non-utilitarian aspects of language. reninterests the child as an incredibly useful way of inventing new rela4
tionships, of putting the world together. It is fun in itself—an elabo-
tate and yet real game which enables the child to grasp on higher
levels those relationships which his nervous system continually pro-
duces. It enables the child to move from the known into the un-
known and to approach the comprehension of those higher levels of
generality analogous to the generalizations which the nervous system
synthesizes into sense impressions. A striking instance of the failure
of the utilitarian theory of language occurred in the teaching of
Helen Keller. Attempts to teach her to speak were uniformly un-
successful. She could not be taught to say “water” butfinally learned
the word, herfirst, when her hand was plunged in a cold, moving
stream of water. This initial awareness of words was kinesthetic and
relational, involving temperature and motion rather than use; and
thus, in a rudimentary sense, it was metaphoric rather than
utilitarian.

Once language is understood as fundamentally metaphoric, its
relational potential can be expandedinavariety of ways—not only
by making new metaphorsbutby revitalizing the old and faded. The

10 Langer, Suzanne, op. cit., p. 115.
11 Pjaget, Jean, The Language and Thought of the Child (New York:

Meridian Books, 1955), p. 28.
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utilitarian and logical functions of language then come to be re-
garded as secondary, i.e., not generative of new relations but de-
scriptive of traditional and established relations. Noris this fact true
simply of words; it can be expanded to include all other forms of
language. Mathematics is, in this sense, primarily a relational game
which secondarily can be converted to utilitarian functions. The
sameis true of languages that involve visual relationships as in paint-
ing, for example, or sound-relationships as in music. This discussion
of words (the most completely developed and most comprehensive
language humanity has evolved) should be taken as a case in point
and not as comprehending all the reaches of metaphor.

Discovery and invention in mathematics and physics are par-
ticularly rich in non-verbal generative metaphor, and yet the non-
verbal nature of the metaphor frequently gives rise to a certain ob-
scurity in the reports and interpretations of these experiences. The
French mathematician Hadamard says about words and algebraic
signs, “whenever the matter looks more difficult, they become too
heavy a baggage for me. I use concrete representations . . .”

Hadamardthen gives some examples of such concrete representa-
tions—“spots of undefined form,” points massed and strung out by
various schemes, etc.—which hecalls “strange and cloudy imagery.”

“One can easily realize how such a mechanism or an analogous
one may be necessary for me for the understanding of the .. .
proof [that the sequel of prime numbers is unlimited]. I need it in
order to have a simultaneous view of all elements of the argument,
to hold them together, to make a whole of them . . .”2?

The element ofplayful impracticality is repeatedly emphasized in
autobiographical accounts of scientific discovery and fits as corollary
to the double assertion that (a) Perretarman

grasp of ‘Tanguageiis initiallyyplayfuland«only latterly utilitarian. in
- general these autobiographical accounts suffer from an unanalytic

emphasis on “moments of inspiration” or “apparent sudden illumi-
12 Hadamard, Jacques, The Psychology of Invention in the Mathematical

Field (Princeton: Princeton University Press, 1945), pp. 75-76.
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nation.” Analytically, however, these “moments” emerge as (1) de-
void of practical behavior (i.e. play or reverie) and (2) char-
acterized by some sort of metaphoric conjunction.

The Dutch physicist Kekule described the birth of the structural
theory of the atom in these terms;

“One beautiful summer evening I was riding on the last omnibus
through the deserted streets usually so filled with life. I rode as usual
on the outside of the omnibus. I fell into a reverie. Atoms flitted before
my eyes. I had never before succeeded in perceiving their manner of
moving. That evening, however, I saw that frequently two smaller
atoms were coupled together, that larger ones seized the two smaller
ones, that still larger ones held fast three and even four of the smaller
ones and that all were whirled around in a bewildering dance. I saw
how the larger atoms formed a row and one dragged alongstill smaller
ones at the ends of the chain. . . . The cry of the guard, ‘Clapham
Road,’ waked me from my reverie; but I spent a part of the night
writing down sketches of these dream pictures. Thus arose the struc-
tural theory.”18

Here the two conditions, non-practical behavior and metaphoric play
are clearly stated as they are in another of Kekule’s reminiscences,
this time about the discovery of the benzenering:
“, . . I turned my chair toward the fireplace and sank into a doze.
Again the atoms wereflitting before my eyes. Smaller groups now kept
modestly in the background. My mind’s eye sharpened by repeated
visions of a similar sort, now distinguished larger structures of varying
forms. Long rows frequently rose together, all in movement, winding
and turning like serpents; and see! What was that? One of the serpents
seized its own tail and the form whirled mockingly before my eyes. I
came awake like a flash of lightning. This time also I spent the re-
mainderof the night working out the consequences of the hypothesis.”!4

Edison’s invention of the phonograph has strangely similar con-
ditions: it derived from a “toy” and from the analogue of the mo-
tions of a paper man and sound vibrations:

18 Libby, Walter, “The Scientific Imagination,” Scientific Monthly, XV
(1922), pp. 263-270.

14 Ibid.
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“, . . Edison created the phonograph in a single day in 1877. Years
before . . . a phenomenon occurred while he was experimenting upon
the idea of sending a telegraph signal from a whirling disc upon which
a stylus pricked electromagnetic embossed telegraphic dots and dashes,
creating a musical hum when the disc whirled at high speed. In 1877
he developed a funnel-like toy. When he talked through the funnel, the
vibrations caused by his voice worked a pawl which turned a ratchet
wheel connected by a pulley with a paper figure of a man operating a
paper saw on a paper log. Edison noted that at times the man moved
rhythmically, at times jerkily, depending upon the words shouted at the
horn and the pitch of his voice. Out of the setting of the musical hum,
noted years previously, and the industrious paper man sawing his
paper log came the flash of insight which produced a phonograph in
thirty hours.”15

The simple substitution of the words “the metaphoric conjunc-
tion” for “the flash of insight” makes clear the process of synthesis
by which contemplation of the commonplace underlies inventive
viewpoint.

SUMMARY

Generative metaphors seem to take their inception in essentially sub-
liminal process—a process of which we are not thoroughly conscious
at the moment of its occurrence. Thus, we tend to slide past the
moment of inception, to regard it as mysterious and sacrosanct, to
call it inspiration, and to overlook the possible effects of training
and discipline upon the metaphor-making potential. However, even
a good descriptive metaphor has a quality of “mystery” about it as
it postulates similarities between apparently unlike things, and as it
illuminates and excites in the “confusion” of our impressions by
simultaneously suggesting an identity (a similarity) and a separate-
ness (a dissimilarity). This quality of mystery then is present in
both descriptive and generative metaphors, though to different de-

15 Porterfield, Austin L., Creative Factors in Scientific Research (Durham:
Duke University, 1941), p. 95.
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grees. The impression of mystery may derive from the fact that a of
metaphoric sort of activity operates not only on conscious but also
on preconscious and subconscious levels. This activity may describe i 4
the coordinating function of the nervous system as a whole. Perhaps | wie ‘

the body is metaphoric. If eAaie the individual to understand; ,*
and celebrate metaphor (in poetry and in literature as well as in|”
science) and training the individual to make metaphors (even /
though they are generally descriptive) is training him in habits of
mind consonant with the functional principles of the underlevels of
brain and nervous system./

According to Synectics theory the conscious attempt to make
metaphors hasa stimulating effect upon subliminal abilities to meta-
phorize in contrast to the apparently depressive effect that “utili-
tarian” and “logical” preoccupations have upon those abilities. Thus
through the use of the operational mechanisms the “expert” can
learn metaphorically to draw on the richness of the commonplace
world of his own concrete perception. “Experts” who are brilliantly
productive in their chosen fields have learned to use the common-
place subconsciously. “Experts” who are inhibited by the image of
themselves as professionals, viewing themselves as being above the
naive consideration of the commonplace, must enter a conscio
didactic phase in order to take advantage of their productive
tential.

The mere “innocence” of the amateur is not sufficient basis for
technical problem solving and in Synectics the expert plays an in-
dispensable role. In his analytical capacity he acts as the major
source of making the strange familiar. The expert knows the familiar
facts and can expound them to clarify the details and implication of
a problem. In his synthetic capacity, through the use of metaphor, he
can operate in two ways: 1) the expert can join the amateurs in
“play,” in the use of the mechanisms. This activity is particularly
valuable when, for instance, an expert in biology develops biological
analogies to a problem in physics; 2) the expert in the scientific
field implied by the problem as understoodis in the best intellectual
position to compare the metaphors and analogies (produced by the
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use of the mechanisms with the problem as understood). This role,
in Synectics, is like that of a policeman whodirects the traffic of
associations to the problem as understood. The results of the use of
the mechanism are examined and judged ontheir value in illuminat-
ing the problem as understood. If a new viewpoint is attained, then
this viewpoint is analyzed. If no viewpoint is forthcoming then the
policeman permits the flow of associations to continue. In this
way, through metaphor, the expert can makeefficient and creative
use of the commonplace.

é



FIVE + PLAY AND IRRELEVANCE

L Synectics theory, play with apparent irrelevancies is used ex-
tensively to generate energy for problem-solving and to evoke new
viewpoints with respect to problems. Play generates energy be-
cause it is a pleasurein itself, an intrinsic end. Kant’s notions about
the intrinsic valueoyartviewed
asplaywithoutpurpose*

evokedinSchillerthehypothesisthat
art derives from “pure play” and excess

energy.” The lion roars in play. His cup runneth over.He hears his
ownroar and enjoys the sound. The roar is an endin itself. Accord-
ing to Schiller, the feeling of extra power and freedom of man is
expressed through art with no pragmatic overtones.®

Von Lange accepted the surplus energy theory of Schiller adding
the notion of illusion through which, for instance, the imagination
of a child at play enables him to transcend the limitations of every-
day reality. The child’s dreams of the Wild West transform the living
room fireplace into a stable, a chair into a cow pony, and a toy
pistol into a deadly forty-four. For Von Lange, playistheartof~

childhood,andartisthematureformofplay. Both are formsof
conscious self-deception with the play-acting make-believe of child-
hood evolving into the more controlled illusions of the adult creator.

Inplay and art, pleasure is not dependent upon the purpose of
the’ activity.Expanding this axiom to includeall creative activity
implies that in play and in all creative activitytheprocess

itselfissatisfying. This hypothesis, tested in practice within the various
Synectics groups and checked by interviews with artists and scien-_
tists, has been verified. While it may be true that final sanction for
artist, scientist, inventor 15 public acceptance of the end-product,

1 Kant, Immanuel, Critique of Judgment, tr. J. C. Meredith (New York:
Oxford University Press, 1928). Part I, Section 3, essay 45.

2 Schiller, Friedrich, Letters and Essays (Boston: Little Brown, 1845),
pp. 65, 72, 113.

8 Ibid., pp. 139-140. fidi?
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/| overemphasis on the success goal masks the gratification in the
creative process itself. Synectics

theoryimplies

thatnotallplay
is

creative

but
that

all
creativity contains play.*

“Play” in the creative process means the activity of floating
and considering associations apparently irrelevant to the problem at
hand. Play in this sense involves the constructive use of illusion, con-
scious self-deceit, daydreams, and of associations in general which
seem to imply no immediate benefit. For many years estheticians
and psychologists have recognized the importance of the role of
playin art. The painter plays with diverse€waysofexpressing on
canvaswhathesees-with-his-eyes orhisiii ninate

own understandingofvof what he wants to create. However, the kin-
shipbetweenartandplay has been overemphasized whereas the
kinship between play and all forms of creative adult behavior has
been overlooked. Play-theorists tend to ‘neglect. suchhumanactivi-
ties as scientific research and invention. This is a strange omission

. since it is obvious that children’s play is technical as well as purely
' imaginative. A child builds up his blocks tomakeabridgeand a

moment later heiis pretending aoeis a cowboy. A child’s every €X-

abundance of prior art. The child reinvents post and lintel con-
struction with his blocks. This kind of play is not considered tech-
nical and inventive because post and lintel construction is an old
and obvious structure from the adult point of view. The adult mind
has grown beyondthe inventive, form-making nature of the child’s
play.

A child digs a tunnel in the sand and supports the tunnel wall
with leaves and sticks. He makes a waterfall by detouring a rivulet.
He improvises toy boats out of pine cones and sails them down
the stream. It is “child’s play,” but it indicates a primitive sensi-
tivity to volume displacement, gravity, and hydraulic_flow. It is also
form-making, involving inventive solutions to small technical prob-

4 Gordon, William J. J., “The Role of Irrelevance in Art and Invention,”
paper delivered at the Third Arden House Conference on Creative Process,
Nov. 1-4, 1957.
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lems.It is also illusionary. A world-which-is-not is created in which
pine cones are boats andarivulet is the Congo.

Karl Groos found in animals the same kind of conscious self-
deceit play that children enjoy. He uncovered three phases of in-
stinctive animal activity: (1) hereditary propensity—the young
puppy automatically snaps at the fimgertapped on its nose; (2)
serious practice—one young dog seizes another dog’s throat in
practical play; and (3) conscious play—a mature dog mouths his
master’s hand in a make-believe attack and growls menacingly.
Human art, according to Groos, is the result of this kind of play
augmented by the desire to exercise power over matter by subduing
it to artistic purposes.5 Groos does not go so far, but Synectics
maintains that the process of technical invention is the sameas art.
Conscious play, integrated with a desire for power over matter and ‘

pleasure at overcoming resistance, leads to technical inventions.
Groos adopts Souriau’s concept of the hedonic satisfaction in

movements that overcome resistance.® “The rapid horizontal move-
ment, the leap, the forward motion of a swing are a mock (con-
scious self-deceit) victory over the force of gravitation.”? The men
prominent in the development of the airplane had to have the
imagination to “mock gravitation.” In fact, the airplane is a make-
believe anti-gravitation machine. Groos and other psychologists
identify play with art to the exclusion of technical invention. Yet, it
is obvious that the example of a “mock victory over the force of
gravitation” describes an ideal area for technical invention. Before
reduction to practice, all inventions are mere illusions. The practical
implementation of these illusions is motivated among other things by
a desire for power over “the way things are” through imagining
“the way things are not.”

The fabrication (through play) of a world that “is not” can derive
directly from a “repeal of law.” Imagine a world where the inverse

5 Groos, Karl, The Play of Animals, tr. Elizabeth Baldwin (New York:
Appleton-Century, 1898), chap. Art and Play.

8 Ibid.
7 Groos, Karl, op.cit., loc. cit.
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square law does not hold, where energy can be transmitted entire
over any distance from point to point. Tipping the world upside-
down affects the creative process in several different ways. An ini-
tial playful speculation about a world that “is-not” extends the
imagination via the necessity of completing this world. This “new”
world offers a new angle of vision on the old world order. The
deathless absolute of the old world order becomesrelative and re-
formable. Most of the concepts with which humans work have been
handed down pre-packaged; and we are expected to obey their
authority. Creating a world in which these concepts do not hold
forces us to act with a maker’s responsibility rather than an inheritor’s
passive acceptance. This attitude of active responsibility in turn
modifies our view of the “real world” whose pre-packaged ruling
concepts lose their stultifying authority.

Attimes, this attempt to fabricate an upside-down world (a king-
dom of misrule) can have more serious overtones, as when wetry,
for example, to understand and to define “weightlessness.” In the
condition of space travel, weightlessness is difficult to imagine be-
cause the human sense of orientation from birth (if not within the
womb itself) is closely bound up with a sense of weight.? A world
in which weight does not exist threatens our basic psychophysical
sense of order. Nevertheless, the imaginative game of conceiving
this weightlessness world is in part “play”—creating and trying to
complete a world in some way opposite to our own—as a child can
create in the middle of the living-room floor a ship’s bridge, a
frontier ranch, or a battle. We shall see how difficult it is for the
average human adult to view the world as “it-is-not,” how important
this view is for all invention, and the operational mechanisms by
whichthis view can be attained.

Play, as an attitude of mind and an ability on an adult level, is a
direct analogue of the child’s attitudes and abilities. It operates in
terms of the adult individual’s willingness to recall and to re-enter
the child state. While adult play is commonly regarded as un-

8 Gesell, Arnold, The First Five Years of Life (New York: Harper,
1940).
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conscious (or regressive), for the purposes of analyzing and evoking
the creative process, Synectics believes play can be disciplined and
directed at will. Playir

in this sense involves the willingness to manip-
ulate words, concepts,epts,everyday and technical assumptions, together |

with playing with apparently irrelevant objects and things. Playin
adults as in children is not merely a vacation. It isnot merely alight-
hearted waste of time, but another order of constructive effort con-
stituting in itself a serious, form-making endeavour.

By “dpparently irrelevant” we mean those observations, facts,
generalizations, and feelings which, in accordance with accepted
practice and theories, do not seem “relevant” to the problem at hand.
The negative response, “that is irrelevant,” is, of course, a handy
wayto narrow andfocus a problem. Unfortunately it also means the
rejection, as foreign and extraneous, of the rich potential of meta-
phoric and analogic associations. The ability and willingness to use
the apparently irrelevant imply a redefinition of what constitutes
relevancy. The tendency in both art and science, as well as in every-
day experience, is to define the relevant in the narrowest, almost
legalistic sense, because superficially at least, the narrow limits offer
a more comprehensible working position. Some finite part of the
universe must be bitten off in order for it to be considered and ex-
amined. However, Synectics research into the creative process itself
reveals that those individuals (and groups) who are willing to de-
fer this narrowing action are more imaginative and productive than
individuals or groups who rapidly narrow thefield.

PLAY WITH WORDS AND SYSTEMS

Play with words and phrases and their meanings and play with
logical systems and patterns—as ways of making the familiar strangeene Aee—are tributaryto the use of the operational mechanisms ofSyn-—
ectics. Language (words and their extensions through grammar and
syntax) is, of course, fundamental to the human ability to transpose
image into symbol. It is the primary systematic means of ordering,
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communicating, and dealing with our experience of the world.
Words, however exciting theymaybeat firstdiscovery,go flat with
use, becoming mechanical tags for the all-too-familiar. Language is
a vastrepository ofpetrified metaphors. To be evocative it requires
periodic renewal and reinvigoration.

Play with words invigorates language and by implication re-
invigorates perception as well as the way conceptions are formed.
It re-establishes the wide range of metaphoric suggestiveness in-
herent not only in language as a whole butalso in single words and
phrases. We have all experienced the ways in which words, flatly
employed as the name for things, are made to dispel the strange.
The child who asks: “What’s that funny noise?” is told the noise is
thunder in such a way that speculation is supposed to stop. That
weird phenomenaof sourceless sound is supposed to becomeas safe
and acceptable as the everyday tap of a hammer. But naming the
noise does not describe it. It does not answer the question, it kills it.
Play with language not only livens metaphor, it also involves an
oscillation between particulars and universals. Such play andoscilla-
tion can be seen in the following transcription:

A: The client wants a new can opener, a better one...
B: What does better mean?

A: What would an ideal can opener have?

C: Ideally cans shouldn’t have to be opened. . . . They should
open themselves.

D: Okay, okay. But we’re working for a can opener client, not a
can company. If you don’t like this assignment go sell a new product
job to American Can.

E: I hate the way a can openergets so filthy. . . . Ever looked at
the knife part after opening a can of sardines? It smells for days.

A: All right . . . our job must be perfectly clean. What else?

C: Well, if we must stick with the mundane limitations . . . I don’t
like to think that I have to eat a little steel every time I open up a can.
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B: What the hell are you talking about?

C: Listen. When the cutter goes around it removes material. Just be
happy that you don’t get a big sharp sliver of metal in your tomato
soup.

A: Whether present can openers do what you say or not our job
better be free of it. What else?

D: It would be great if you could put the top of the can back on
. - - you know,for cat food and stuff like that.

A: Il buy that, but I don’t think it’s a matter of life and death.

D: How about having the unit automatic? Just put in the can and
the top is off.

A: That wouldn't be a basic invention. It would just be putting the
thing on wheels.

B: We aren’t going to get anywhere if we limit our thinking to
improvements. My understanding is that the client wants a radically new
can opener . . . not a slightly better one.

A: I think you're right. Let’s back way off from the problem..What does “open” mean?

B: To me, “open” means that something was closed . . . nowit’s
open.

C: What aboutacrater? It’s always open,isn’t it?

D: Sure .. . but that’s not what “open” means to me.

E: Both of you are using “open” to describe a state. I think ofit
as describing an action . . . I “open” the book. The book was closed,
now I openit.

A: I wonder if we can universalize it. If we use the word as a verb,
does it always imply a previously closed state? . . . I guess it does at
that.

E: In nature...
A: What?

E: In nature there are things that are completely closed, then open
up . . . a clam for instance.
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B: But with a clam the process is reversible. We don’t need that for
our problem. We don’t need to close the can up again.

D: I thought it would be great if we could.

B: All right. But the clam isn’t actually sealed. The shell fits nicely
together butit’s not soldered like a can. The only analogy from nature
would have to be a case where something is wounded and heals im-
mediately.

E: If a starfish loses one of his legs he grows another onein its
place.

B: True. But that’s not an opening, is it?

E: I guess not . . . How about a pea pod? That really opens up
along a line . . . it’s got a built-in weakness and splits along the weak
line.

A: Has a can got a built-in weakness? A weakness we can take ad-
vantage of?

C: Maybe it’s weak where the top is put on. Around the seams.

D: Hell no!It’s stronger there than anywhere else. It’s double thick-
ness there on the seam.

B: Maybe it’s only apparently stronger there. If you cut along the
outside edge at least you wouldn’t get the cutter all dirty. . . . And no
filings could drop into the food either.

E: (at the blackboard) Let’s see. The seam in a can looks like
this . . . double where the two layers of metal are rolled over. If we
just cut into the first layer and peeled it back... .

B: You knowthat’s not bad. If you did that then you’d have a top
that could be put back on. It would be larger than the diameter of the
can itself.

|

A: Not only that, but the top couldn’t fall back into the can.
Wouldn’t need magnets the way they have them on the models I’ve
seen. Just pick the top off the can.

By playing with the word “open” the group was able to detach
itself from a view too close to present can opener art (note that
this play led to the use of Direct Analogy). It was nottill the group
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began to universalize the word “open,” however, that they began to
become productive. On the other hand, the session would have been
a failure if the participants had simply filled a bushel basket with
their associations to “open.” By constantly comparing their as-
sociations with the can opener problem as understood they scanned
for the analogy which showed them a valuable viewpoint.

Comparable to play with words and meanings is speculative play
with logical systems. Logical systems are by definition self-con-
sistent. Consequently, this sort of play involves upsetting or distort-
ing inner consistency. One classic example of this kind of play is
Lobachevsky’s invention of non-Euclidean geometry. The inner
consistency of the Euclidean system of geometry depends upon cer-
tain axioms which can be neither proved nor disproved in terms of
the system itself. Since a self-consistent system develops the mean-
ings and relationships already inherent in the given axioms, it does
not criticize those axioms. Lobachevsky chose one axiom (that in a
given plane only one line could be drawn through a given point
parallel to another line) and upset this axiom’s familiar definition.
Lobachevsky played with the possibility of a number of lines drawn
through a given point parallel to a given line in a given plane.®
On this speculative assumption, this new axiom, he built a new
system every bit as consistent within itself as the more traditional

‘ Euclidean system. Lobachevsky’s invention depended on speculative
play with the formal definitions of the word “parallel.” From this
play, the logical and systematic consequences were developed into
the first non-Euclidean geometry.

The new geometry formed in this way seemed at first mere wil-
ful play, irresponsible in fact. The closed system of Euclidean
geometry was judged to be true, not only logical in itself, but also
descriptive of the nature of the space as experienced. This repre-
sentative accuracy of Euclidean geometry is “true” of everyday
spatial relationships in that it enables us to handle those relationships
with “reasonable” accuracy. However, this “representative ac-

® The Encyclopedia Britannica, 13th edition, Vol. 15, p. 835 and Vol. I,
p. 727.
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curacy” is a function of traditional ways of perceiving and catego-
rizing our experience of everyday space, traditional ways which are
accepted but are neither true nor untrue. Lobachevsky’s invention
has therefore two important consequences: 1) It questions the de-
gree of “representative accuracy” which was traditionally attributed
to the Euclidean system. Thus Lobachevsky’s system tended to make

e familiar strange. When welive with the familiar system without
questioning it, we lose our awareness of the unfounded (even ques-
ionable) assumptions which underlie the system and our acceptance
f it. We attribute a false concreteness to what in reality is only a

 evnibeti representation, a conceptual tool. When the established
system was questioned in a “strange” way by Lobachevsky the
system, its assumptions, and its implications became moreclear for
what it was. 2) Lobachevsky’s invention also makes it possible at
least to conceive (if not to see) other ways of interpreting the hu-
man experience of space. Contemporary concepts of the nature of
the nuclear astro-physical world would be impossible if we were still
locked into the assumption that Euclidean geometry provides the
final symbolic language for the expression of spatial relationships.?¢

Language itselfi—mathematical symbols or words and phrases—
when combined into a logical self-consistent pattern threatens con-
stantly to deceive us as being “concrete,” as not only expressing
ways of thinking, but also being the way things in themselves are.
This threat to constructive imagination assumed two interrelated
forms: 1) over-development of expertly elaborated systems of in-
ternal consistency; 2) over-development of “apparent” and every-
day concreteness. Thus Euclidean geometry, over-developed as a
self-consistent system, tends to atrophy in a meaningless closed
circle of expertise. Over-developed as concrete and self-evidently
valid, it atrophies by becoming confused with a representative de-
scription of actual space.

Making the familiar strange and sustaining that strangeness re-
quires a constant vigilance to reawaken the evocative quality of

10 Bell, E. T., Men of Mathematics (New York: Simon and Schuster,
1937), pp. 294-306.



rd
PLAY AND IRRELEVANCE a?
comparison relationships. It involves achieving new ways to ask old
questions: Everybody knows what the word “open” means. Only by
devising a new way to ask the question: “What does open mean?”
can were-project the metaphoric and speculative potential inherent
in the universal (open) and in the particulars (examples of open
and openness) which interplay with that universal.

Basically, Synectics’ concern with these new ways of asking old
questions is not so much with their end results as it is with how the
asking can provide the mechanisms necessary to initiate and sustain
the process of creation. The immediate goal of play with language
and with logical pattern is less “ultimate order” and more the
achievement of a coincidence of meaning and excitement which
can be accepted as valid and which can simultaneously excite an
energetic and work-oriented response.

The sciences and the arts make relevant the apparent irrelevan-
cies which aboundin the fantastic multiplicity of human=aIsaac Newton invented a scientific pattern in which apparent ir-
relevancies are harmoniously arranged so that the mind coherently
can take in the whole without neglecting the details. Picasso’s
“Guernica” pulls into an esthetic order what would otherwise be a
wide range of unrelated and conflicting visual experience. The crea-
tive mind in process—realizés-ahigher order of relevance which
lends meaning to what we would normally or logically regard as a
collectionofirrelevantdetails. Formal processes of logical thought
can’t achievethis

end.“Ifthequest for a pure objectivity in state-
ment could succeed, it would achieve a pure meaninglessness. A
purely objective statement would have to be made by nobody to
nobody.”!!

A syllogism is the classic form of this closed circle of relevancy;
to be caught in a syllogism is like being trapped in a doorless
closet. The syllogism is closed and cold, but it is internally relevant.
X is Y; Y is Z; therefore X is Z. Socrates is a man; all men are
mortal; Socrates is mortal. True, obvious, banal; but if we try to

11 MacMurray, John, “Some Reflections on the Analysis of Language,”
Philosophical Quarterly, vol. I (1951), p. 319-337.
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inject another kind of assumption, e.g., Rodin’s “Thinker” is a man;
all men are mortal; Rodin’s “Thinker” is mortal, then something
goes wrong. Theinitial assumption is, on one level, reasonable, but
it is external to the syllogism which only guarantees inner relevancy
and truth. The syllogism doesn’t care whether Rodin’s “Thinker”is
a man ora statue. Caring (or in this case the ability to see the man
in the marble) is outside the province of the syllogism. Logical sys-
tems like the syllogism are capable only of egocentric relevance.
They cannot admit irrelevancies like “caring” or confusing men
with marble; they cannot admit the sense of humoror the imagina-
tive leap which establishes a relationship not already implied by a
general proposition.

A special case of the closed circle of logical methodology is the
method of “possibility destruction.” This method is often assumed
to be the new science in which computers, human, mechanical, and
electronic, sift through masses of irrelevant data to single out the
relevant fact. This method is in practice an extension of logical sys-
tematics. It is simply a random and mechanized way of looking for
the one needle of truth already implicit in an established logical
judgment or hypothesis, and its relation to the haystack of appar-
ently irrelevant data is a purely mechanical one.

Neither logic as a system nor computer-oriented “science” is
capable of the reaches of metaphoric and analogic relevance which
the creative imagination can develop in its search for forms. The
achievement of these higher orders of relevancy, enriched and
widely diverse patterns of association, requires a redefinition of
that which is traditionally accepted as relevant. The contemporary
tendency in all walks of life (including, unfortunately, science and
the arts) is to limit areas of relevance in the vain hope that narrow
limits will offer a secure life and a simple, readily understandable
position in terms of which to work. Weare, in effect, taught to
order the world of experience by a process of exclusion. We handle
the fantastic multiplicity of experience by a combination of rejec-
tion and explanation, where the effort to explain is really an effort
to settle—to package an observation of—something irrelevant, so
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that we can be secure by hiding the rich ambiguous data of our sur-
roundings.

THE TOLERATION AND USE OF IRRELEVANCE

To learn the toleration and use of the apparently irrelevant is to
learn new techniques of perceiving and ordering experience. These
techniques enable the individual to retain his “peripheral vision” and
to achieve order by inclusion and throughaplasticity of awareness
and consciousness. In many ways,this plasticity is characteristic of
the child’s approach to the world’s multiplicity; thus, as in learning
howto play, so in learning how to accept and to use the irrelevant,
the individual is involved inrelearning,onan adult level, techniques
which were “natural”.in theintuitive vision of childhood. It is
axiomatic thatthechithe child’s vision isdulled as he is schooled-to: the
regimented responses which will be expected and required of him
in an adult world. The childlike and intuitive “plasticity of vision”
necessary to creativity on an adult level involves a paradox: it is
childlike, but it is also the childlike transposed, informed by an
adult sense of responsibility and purposiveness. Ironically, the
groundwork for this responsibility and purposiveness is laid by the
educative process, depressing the child in us and rendering us practi-
cal dullards. This paradox in turn implies the necessity for dynamic
balance which reawakens childlike plasticity within the context of
adult controls. Through the examination of tapes and through in-
dividual interviews, Synectics research has identified several different
kinds of irrelevance as well as ways for the apparently irrelevant to
become meaningful and useful. Irrelevance takes three general
forms:

1. irrelevant perceptions, ideas and generalities;

2. irrelevant emotional factors (Hedonic Response: Autonomy
of Object) ;

3. accidents.
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IRRELEVANT PERCEPTIONS, IDEAS,
AND GENERALITIES

In the normal course of the day an adult individual is bombarded
by a fantastic multiplicity of data which are irrelevant to whatever
he happens to be doing. To focus (even momentarily) on all of
these data is to flirt with insanity. The nervous system acts as a
primary filter but the human individual must extend this editing
process in order to prevent a level of distraction which would make
any purposive activity impossible. Carrying this editing process to
the normal adult extremes prevents distraction but inhibits the kind
of learning essential for creative activity.

How can one sustain the dynamic balance between distraction

_ and learning? How does oneselect the apparent irrelevancy which
“will trigger the kind of vision that leads to artistic or technical in-
> vention? A productive artist, scientist or inventor must chew upon

and digest more than a single bit of the universe. He plays withayy

ae
s bundles of apparent irrelevancies, hoping to make them coalesce in
&- inventive relevance. But how does he know when heis distracting
¥ himself, going too far afield? Insof»sr as the mind can permit the
= specific creative problem to oscillate in and out of consciousness,
4 there is practically no observation, perception, idea, or generality
= which is not potentially useful to a solution. As long as the mind

_3 remains tied to the problem at hand, as long as the problem so
~ occupies the foreground of the mind as to prevent any looking be-

yond it, the positioning of the problem will block the “peripheral
.“ Vision” which can comprehend and use the apparently irrelevant.

It is not a matter of logically tracking down the meaningful ir-
relevancy, but a matter of Preparing the mind for its occurrence.

Oneinventor whom we observed and questionedatsomelength

provided a clear-cut example of this process. He was faced with the
task of inventing a system for heavy army tanks to get over bot-
tomless crevasses up to 10 feet wide. In the early stages of his
work, he described his mind as going around and around as
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though faced with a keyless Chinese puzzle. This stage lasted for
nearly three weeks. He was so completely involved in the problem
that it had become hallucinatory

for
him. Quite formally, as if per- ~

forming a ritual, he got into his car, drove into the country, and Jtook a walk.

Heliterally
soughtdistraction;

through a conscious effort he
|

forced the problem to retreat sufficiently to permithimto take an,
x4

interest in the irrelevancies which surroundedhim.Itwas autumn
and he sat downundera ‘maple tree and detachedly watched theleaves fall in miniature tornadoes. Heidly recalled the meteorolog-
ical generalities that accounted for the pigmy cyclones. He specu-
lated about the process of color change in the maple leaves. The
tank-bridging problem slipped into the background of his mind, not
forgotten, but off stage, waiting for a cue.

At this point in the process, when the tank-bridge problem was
removed from the foreground of his mind, hehestopped to watch two
antsworkingtheir way up the bark ofan¢elm” tree. He saw them as
two mountain climbers on a rope. As heambled on, he daydreamed
about the ants and their ability to lift weights many times their —

own. The daydream expanded to include ants lifting each other
over obstacles on the tree bark, and then shifted to concentrate on
the fantasy of two ants halted by a tiny chasm through which a
rivulet was running. The inventor reported a strong sense of im-
mediacy in the succession of daydream images which followed.
The ants’ feelers flitted about frantically. Finally, one ant got a
grip on the edge of the precipice, and the other ant walked far
enough out on his brother insect to get a grip on the other side of
the chasm. He then pulled himself and his companion up and over.

Asthe inventor was watching the ants and subsequently enter-
taining fantasy constructs of his own, the tank-bridge problem was
not forgotten but displaced by the focus of his attention on an ap- ff”
parent irrelevancy,firstin the natural world andlater in his imagi- _

nation.Then the ants with their armored exoskeletons reminded
him of his tanks and the problem was re-evoked into his conscious-
ness. He turned the play experience into a reality response. Heeed

a
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compared the analogy implied by his fantasy with his problem. He
saw how, by welding special hitches to the front and the rear of
each tank, the tanks, like the ants, could be connected to form their
own bridge at will. As six tanks came to a crevasse, they would link
up; the rear tanks would support the first tank in space until it got
a grip on the opposite side. Thus, all the vehicles would be pulled
over.

Several different kinds of apparent irrelevancy as well as ways in
which an inventor hunts and scans for what is relevant in irrele-
vance are exemplified in this case. His observations of the small
cyclones and the leaves did not turn out to be relevant to the prob-
lem now residing in his preconscious. Even his visual observation of

. the ants was not relevant. In fact, not till he began to daydream
and conjure up the fantasy of the two ants crossing the chasm did
this combination of irrelevant observations and imaginings make it
possible for the inventor to see a new viewpoint for a possible solu-
tion. How? He was hunting for a new way of looking at his prob-
lem. On the one hand his mind was playing with the pair of ants.
On the other hand, his mind was scanning for-potential relevance in
the details of his insect reverie. Reverie alone would have been
mere subjective fantasy. Scanning alone would have been mere
possibility destruction. The integration of the two resulted in the
viewpoint leading to a solution.

HEDONIC RESPONSE: AN IRRELEVANCE FILTER

Hedonic response as evoked in creative process, takes two forms:
1) it is a pleasurable feeling, developed toward the successful con-
clusion of a period of problem-solving concentration, that signals
the conceptual presence of a major new viewpoint which promises
to lead to a useful solution; 2) it is a pleasurable feeling which
occurs in a minor way acting as a moment-to-moment evaluation
of the course of the creative process itself.
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Emotional response is distrusted in science and technical inven-
tion. This is because the way one feels about the solution to a prob-
lem is confused with emotional response to a problem during the
process of searching for a solution. Artists and writers are expected
to like or dislike their materials and subject matter. The products
of art and literature are judged on a “like” or “dislike” basis
whereas thecriterion of technological productsis “are they useful?”,
“do they work?” Esthetic products are criticized irrationally, sub-
jectively; scientific products are examined rationally, objectively. ~~
Synectics accepts this traditional value philosophy but emphasizes
that the process of producing either esthetic or technical objects is
accompanied by certain useful emotional responses, and that these
responses must not be rejected as irrelevant, but must be schooled
and liberated. Hedonic Response is one of the important responses.

Howcan oneselect from the multiplicity of everyday perceptions
and speculations those which will enable one to achieve a higher
order of coherence? Synectics research has found that selection is
always hedonic and essentially esthetic—rarely, if ever, logical. The
tank-bridge inventor felt that there was “something right,” he felt a
Hedonic Response about the viewpoint resulting from his fantasy
about two ants crossing the chasm. Synectics uses the technique of
“controlled pleasure seeking,” of scanning for the human experience
of Hedonic Response when selecting this viewpoint rather than the
other. While the degree of success in the use of Hedonic Response
varies in direct relation to the amount of “practice” an individual of
a group has had, the results have been consistently positive, imply-
ing that the skills involved in this technique can be learned not so
much byprecept as by practice and example.}?

In reviewing the literature remotely and closely connected with
creative process the expression “intuition” recurs. How is it that
certain creative thinkers continually select avenues of approach,
viewpoints which turn out to have elegant solutions? Intuition! How
out of the infinity of irrelevant data are those useful elements se-

12 See “Appendix I—Hedonic Response.”
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is intuition and how can it be used in terms of teaching people to
increase the chance of success when faced with problem-stating,
problem-solving situations?

Hedonic Response is that warm feeling of “being right” long be-
fore there is any pragmatic rationale, any examination of the valid-
ity of this pleasurable feeling. Those people who, beyond what
could be expected from probability alone, select avenues of thought
which turn out to be constructive have learned to listen to their
intuitive feeling of Hedonic Response. They subconsciously remem-
ber that in the past this feeling has in fact led to constructive re-
sults. They associate this feeling with success.

Hedonic Response has been tested in Synectics research in this
way: in order to have a record of what transpired all sessions were
taped. When a breakthrough or a new viewpoint had been made,
the tape was reviewed with the person who verbalized the new
viewpoint so that he could be questioned about how hefelt at the
time. Inevitably this person felt that he was “going to be right.”
Not that he was right but that he was going to be right. He would
describe the warm promise of success over the horizon—not here
and now,but glitteringly close. Synectics shows trainees how to be
on the lookout for Hedonic Response by having them listen to a
taped session. This is followed by discussion of the experience with
the man who articulated the breakthrough. Tentatively the student
tries to listen to himself. He has seen it “work” in the case of the
individual who described the feeling to him and this gives the
novice confidence to try to listen to himself. At first he is apprehen-
sive, self-conscious, because this is his irrational self speaking. He
must understand that Hedonic Response is making conscious a sub-
conscious element of creative process.

There is considerable evidence of Hedonic Response, this
“learned delirium,” in the writings of various proved creative
people. Dorothy Canfield said about beginning a story: “I get
simultaneously a strong thrill of intense feeling . . . I recognize it
for the ‘right’ one when it brings with it an irresistible impulse . . .
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whenit comes, the story is begun.”!* Poincaré speaks of the “feel-
ing of absolute certitude accompanying the inspiration” but he
warns that “often the feeling deceived us without being any less
distinct on that account.”!4 Synectics theory holds that creative
people continually use Hedonic Response and take this rather than
the alternative path because they subconsciously remember that in
the past the response indicated that they had been on the right
track. Synectics is a technique to make this feeling conscious for
people who have not learned to “listen” to it. As in the case of the
mechanismsit can be learned, and after being learned it drops back
into the level of automatic implementation.

Blake said: “You have the same intuition as I, only you do not
trust or cultivate it. You can ‘see’ what I do, if you choose.”!5
Edison possessed a remarkable ability to make hypotheses and
guesses which, when tested, turned out to be true.1® He had
“learned” to trust the feeling of certainty and pleasure that accom-
panies Hedonic Response. Sir Joshua Reynolds believed that con-
structive creative activity was “the result of the accumulated ex-
perience of our whole life” and he warned against ‘an unfounded
distrust of the imagination and feeling, in favor of narrow, partial,
confined, argumentative theories.”!7

Great artists, philosophers, and scientists at least subconsciously
employ the psychological state of Hedonic Response. Einstein’s
working procedure, for instance, is analogous to that of the artist.
“Once he has come upon a problem, his path toward solution is
not a matter of slow, painful stages. He has a definite vision of the
possible solution, and considers its value

andthemethodsofap-
18 Heydick, B. A., ed., Americans All (New York: Harcourt, Brace, 1920).

“How ‘Flint & Steal’ Started & Grew” by Dorothy Canfield Fisher.
14 Poincaré, Henri, Science and Method, tr. Francis Maitland (New York:

Dover, 1956), p. 56.
15 Gilchrist, Alexander, Life of William Blake, 2 vols. (London: Mac-

millan, 1880), Vol. 1, p. 364.
16 Dyer, F. L. and Martin, T. C., Edison, His Life and Inventions, 2 vols.

(New York: Harper, 1910), Vol. II, p. 620.
17 Reynolds, Sir Joshua, Literary Works, 2 vols. (London: T. Cadell &

Wm.Daves, 1797), Vol. 1, pp. 170-172.
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proachingit.” Einstein, when faced with a problem, had a “definite
vision of its solution.” In other words, he intuitively thought that
the solution would be “so and so” and acted accordingly.2® Scho-
penhauer said, “If I faintly perceive an idea which looks like a dim
picture before me, I am possessed with an ineffable longing to
grasp it. I leave everything and follow my idea through all its
tortuous windings, as the huntsman follows the stag.”!® Edison’s
ability to guess correctly “. . . frequently enabled him to take
short cuts to lines of investigation whose outcome verified in a
most remarkable degree statements made offhand and without
calculation.”?° —

The inventor scans or hunts for the feeling which signals elegance
and pleasure to him. In Pavlovian style he reacts when the “bell”
of elegance rings and he gets that positive hedonic feeling. This
feeling is indeed pleasurable. So pleasurable is it that there are
many would-be inventors who refuse to go beyondit lest an ex-
periment disprove the principle and withdraw the sanction of the
pleasurable feeling. On the other hand, the successful inventor who
dares to test the principle underlying his novel concept has the
best of both worlds: he has the satisfaction of “feeling” the solution
is near, plus the extra pleasure of seeing his feeling justified.

AUTONOMY OFOBJECTineemern

During the creative process Hedonic Response is experienced im-
mediately before, though intimately interconnected with, what
Synectics calls Autonomy of Object. The feeling that a certain
viewpoint will lead to a solution is prior to even the earliest stages
of the concrete solution itself. The first sign of the concrete solu-

18 Reiser, A., Albert Einstein (London: Thornton Butterworth Ltd., 1931),
pp. 116-117.

19 Zimmern, H., Schopenhauer: His Life and Philosophy (London: George
Allen & Unwin Ltd., 1932), p. 45.

20 Dyer, F. L. and Martin, T. C., Edison, His Life and Inventions (New
York: Harper, 1910), Vol. 2, p. 620.
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In the course of making the familiar strange and even during the
experience of Hedonic Response, the individual is in control. There
is no dualism of subject and object. However, once the vaguest im-
plication of the concrete solution has been articulated, even though
not completely understood, it cannot be denied. It survives. It be-
gins to have the capacity to act as an entity separate from the
minds who madeit. Sometimes it is necessary to review the tape
to see clearly the birth, evolution, and survival of a concept which
has begun to have autonomy of its own.

In the course of the creative process the individual responsible
for the creative activity must permit what has been constructed to
live its own life—to lead on. Thackeray once said, “I don’t control
my characters; I am in their hands and they take me where they
please.” When Balzac was criticized for producing a hero who
went from one tragic contretemps to another he answered, “Don’t ,_-/
bother me . . . these people have no backbone. What happens tos" jiaverithem is inevitable.”*? Much has been madeof the fact that the artist Sltfabricateswhereasthescientist discovers: However;thesequota: //1°°"
tions show that the data Ofthe artist in the course of creative)...
process are often as objective and external as those of the tech- ¢..A‘% +;

nician, Dreiser believedthat“wherethereisnoplot there is apt to’ «#1
be literary merit. The reason for the absence of plot in a great
novelis that it interferes with the logical working out of the desti-
nies of the characters. The presence of a plot obliges the novelist to
make concessions here and there so that the plot will work out to
its proper denouement.”2* How like a criticism of invalid science is
Dreiser’s critique of an overplotted novel! Invalid science exists
where the research has been worked out to satisfy_a_preconceived
notion of the scientist rather than to describe the observed facts. In
the-art of the novel as in science, then, the data must be respected

21 Melville, Lewis, William Makepeace Thackeray (London: Ernest Benn
Ltd., 1927), pp. 253-254.

22 Lawton F., Balzac (London: Grant Richards, 1910), p. 92.
28 Hogarth, Basil, The Techniques of Novel Writing (London: John Lane,

The Bodley Head Ltd., 1934), p. 51.
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as autonomous, as having the virtue of life. In both art and science
the phenomena of nature as perceived atomistically are incoherent.
The mind of man brings order to the perceived data of the universe.
Any invention is a particular example of general order. In an in-
vention experience the early signs of inventive order (problem-
solving) constitute the birth of Autonomy of Object.

PURPOSIVENESS

Review of the taped sessions reveals a strong thread of purposive-
ness leading to inventive solutions. There is a direct relation be-
tween the strength and vitality of purpose (the earlier it appears
in the session the better, for example) and the soundness and
novelty of the solution achieved in a given session. Repeatedly we
attempted to feed back this purposiveness into succeeding sessions,
but the state was too amorphous to be effective. There appears to
be a goal toward which the entire process tends; in fact, the whole
unconscious purposefulness of a session is embodied in the state of
Autonomyof Object. Although this state is operating all along, it is
not clearly manifest until a solution begins to form. Then in retro-
spect all the preceding effort appears purposeful and somehow di-
rected. At the start of a session there is much amorphous conversation
apparently leading nowhere. But when the early glimmerof a solution
begins to take command then this glimmer dictates the form of the
solution. Because this state is temporally posterior to the main body
of the process we have been unable to reduce it to a mechanism.

ACCIDENT AS IRRELEVANCE

Accident is in effect the irrelevant in motion. We call those things
which happen unexpectedly, as we move, accidents. Our tendency is
to regard them as interrupting our intentions. When an adult intends
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to carry a pail of water along an established path, if the waterspills,
his intention has been interrupted; automatically he closes his mind
to the effect of the spilled water on a patch of earth or the pattern
that has been spattered on the ground. A child’s notice lies at the op-
posite extreme; he is usually willing to accept the interruption, to
focus on the chance effects and designs which have resulted. In fact, _
it is the child’s eternal focusing on accidental irrelevancies wichpushes adult patience to the breaking point.

Oneof the mostfamousexamples ofthe willingness and ability to
accept, perceive, and use an accident is Goodyear’s discovery of the
vulcanizing process. What intended course of action was interrupted
when Goodyear dropped the crude rubber on the stove we cannot
know. Goodyear could have rejected the accident as irrelevant to
his intentions. But he accepted the accident, observed its results,
broadened the narrow, preconceived field of what he was doing, and
thus achieved the discovery—instead of sweeping the accidentally
vulcanized piece of rubberinto the trash bin. There were three other
people in the room when the“accident” occurred, and they failed to
recognize the small piece of vulcanized rubber as having any meaning
or importance.” It remained for Goodyear not only to perceive, but
also to convince others that the result had value. The attitude of
mind required for this kind of perception is a willingness to entertain
the possibility that any accident, distraction, or interruption may be
revealing.

Thespilled contents of a garbage pail on a kitchen floor are hardly
a “happyaccident.” Kitchen floors are supposed to be kept clean and
a natural response to the spilled garbage is rejection—-we mop up the
mess that has violated a primary intention (the clean floor). A
trained eye capable of temporarily suspending the clean floor preju-
dice might see in the colors, textures, and patterns of the garbage an
interesting momentof design. The attitude of mind whichrigidly car-
ries out established intentions precludes learning, except in the nar-

_24 Goodyear, Charles, Gum Elastic and the Discovery of Vulcanization
(New Haven: Published for the author 1885), Vol. I, pp. 118-119.
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rowest of ways, because according to this attitude accidents and all
orders of irrelevance must be rejected as foreign, distracting, and in-
terruptive to accepted codes of importance and relevance.

The tradition of accidental discovery is as strong in our culture
as it was in the past. Souriau, perhaps thefirst to publish a book deal-
ing solely with the subject, overemphasized the role of chance in
invention.» Although Ernst Mach at times seemed to agree with
Souriau, his experience as an inventive scientist made him aware of
certain nonaccidental functions of process which occur in the course
of discovery. “The historian, the philosopher, the jurist, the mathe-
matician, the artist, the aesthetician, all illuminate and unfold their
ideas by producing from the rich treasure of memory similar, but
different, cases; thus, they observe and experiment in their
thoughts.” Later Mach describes analogy: “That relationship be-
tween systemsof ideas in which the dissimilarity of every two homol-
ogous concepts as well as the agreementin logical relations of every
two homologous pairs of concepts, is clearly brought to light, is
called an analogy.”2*

Elsewhere Machsays, “Every motive that prompts and stimulates
us to identify and transform our thoughts proceeds from whatis new,
uncommon, and not understood.”*® Nowhere does Mach suggest the
possibility of successful discoverers having at least unconsciously
trained themselves to “make” accidents by operating along the lines
implied by his statements; and of course he does not concern himself
with this kind of “training” being implemented at a conscious level.
Yet, Synectics theory is based upon the fact that certain individuals
make creative contributions at a rate greater than could be expected
from probability alone. To attribute the success of these individuals
to accidents is to imply a cosmology that somehow favors them and
not others. mynecticsfavorsRasteur-s-cactam, “Dans les champs de

25 Souriau, Paul, Theorie de 'Invention (Paris: Librairie Hachette et Cie.,
1881), pp. 59-69.

26 Mach, Ernst, Scientific Lectures, tr. T. J. McCormack (Chicago: Open
Court Publishing Co., 1895), p. 230.

27 Ibid, p. 250.
28 Ibid, p. 224.
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Yobservation le hasard ne favorise que les esprits préparés,”*°but_ee eMaletegoes even further to say that characteristic of “les esprits réparés”
are mechanisms and states which can be understood and imple-
mented. =~~
CONCLUSION

The experience of Hedonic Response is the highest order of excite-
ment. The emotional satisfaction inherent in Hedonic Response is a
vital element in the motivation of creative people who, once having
known thethrill, are driven to realize it again and again. Since the
only way to gratify this impelling desire is to work through the ex-
perience of creating basic novelty, those who are so compelled must
invent continually; they become addicted to re-evoking Hedonic
Response.

Closely allied with the energy-release resulting from the feeling of
right direction is the energy released when individual or group
achieves a close empathic identification with concept and imple-
ment. This achievement of a state of involvement carries with it “a
feeling of knowing,” a special order of familiarity which is contingent
on a real entry into the realm of the strange, discussed before. When
the familiar is made strange and involvement with the strange is
achieved, the result is the-excitement ofa high-energy state. The
control of this creative energy is implicit in the oscillating motion
between involvement and detachment; further it is implicit in the
ways by which the search for pleasurable focus is based on testing
and probing the validity of the “strange world” about to be entered
by means of involvement.

The ability to accept and entertain a wide range of irrelevancy
has several interrelated functions in the creative process, It enables
the individual to preoccupy anddistraet his mind andits surfaces at
will, as in the case of the tank-bridge inventor, who sought distrac-—29 “In the field of (scientific) observation chance favors those who are
prepared.”

V
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tion in order to free preconscious fantasy levels of his mind. This
ability to accept irrelevancy implies a willingness to ae, at
timesto reject, established orders. —

A rather obvious danger is involved when the irrelevant is pur-
sued as simple distraction, as a means of escape from problems
which should be faced, or as a means of prematurely breaking or
interrupting concentration. This overdeveloped ability to accept the
irrelevant and the accidental leads to psychological dispersion, where
the mind drowns. Thus, the use of this ability to accept irrelevancy
requires control—the kind of control suggested by the tank-bridge
inventor’s oscillation between intense and singleminded concentra-
tion on the tank-bridge problem andthe drifting, open-vision state of
mind which characterized his walk in the woods.

The analogies and metaphors resulting from play with the mech-
anisms define one end of the oscillation spectrum. The other end is
defined by the problem as understood. New viewpoint results from
the productive integration of the two ends of the spectrum. This new

‘ viewpoint is born from “carrying on the very minimum of practical
| behaviour’®° on the one hand, and on the other hand, holding firm
' to the problem as understood.

80 Tolman, E. C., Purposive Behavior in Animals and Men (Berkeley: U. of
Cal. Press, 1951), p. 208.
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O..: culture has seen the rise of the technocrats; witness the
increasing activity of scientists in government. These men of special
knowledge, of course, contribute to decision making according to
their particular abilities in their chosen fields. But the prestige of
their knowledge carries over into government as a whole, because
the reputation of a man of knowledge is based on technological ac-
complishments of a non-subjective nature. Once he has proved him-
self as a technical innovatorhis distinction as an innovator in general
flows over into other areas. He becomesa social force, not just an
intellectual power.

This book has emphasized the problem-stating, problem-solving
contributions of a Synectics group with respect to the technical as-
pects of an organization. Only off-hand reference has been made to
its potential social contributions. Once a Synectics group has proved
itself in the technical area it provides a rationale by which manage-
ment can view and accept such radical activity in terms of social
contributions.

Every matureinstitution or organization—industrial, governmental
or educational—functions according to laws which make up its
policy. For example, every company has its own “laws” about per-
sonnel, procurement, borrowing money, sales, production, salaries,
quality control, customer relations, productline, budgets, advertising,
etc. If the laws represent a true response to reality, they will be use-
ful. But often, particularly in the case of an old established com-
pany, the laws are habitscarried forward fromaglittering past. »
Long-term employees from a middle management level up constitute
an intra-organizational community which derives comfort from these
familiar laws—obsolete or not. This communityis thekeeper of
the scrolls. The laws are the anthropological shibboleths by which the
industrial tribe conducts its ritual of business. A Synectics group is
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a fifth column acting from within the organization community to
e familijar“laws” ge.

The Synectics mechanisms for making the familiar strange are
basic operating elements of creative process in art and science. These

tion keeps itself vital through building into itself regeneratingfactors
for continued survival. Since a law is thebasis for efficient decision
making,pushing these “laws” out of phase is a threat to the com-
munity which abides by them.At least unconsciously this community
resists making the familiar strange. The operation of an in-company
Synectics group, as a way of organizing for innovation at all levels,
has both a social and technological role. A group as a social force
for making the familiar strange is more difficult to deny than an
individual. When this group is highly motivated, tightly integrated,
trained in productive creativeactivity and autonomous,thenthe
group will be heard. OoSimilarly, governments have “laws” covering personnel, defense
posture, contracts, foreign policy, public health, etc. These ritual laws
of operation are so fixed that they are taken for granted. They are so
familiar that their validity is taken as self-evident. Thus, for instance,
if the political party in control of congress and the presidency wishes
to act progressively, its intentions may be mired by unconscious ac-
ceptance of the old laws—the old rituals of action. Synectics tech-
niques may prove a useful tool for overcoming these rituals in the
areas of governme industrial policy.

The following transcript is edited from a tape recording of an ex-
perimental Synectics session devoted to the government problem of
science and public policy. Various mathematical models of the prob-
lem had been worked through, but the group decided that the syl-
logistic inorganic nature of the mathematical model was no place to
start—it was agreed that the initial conceptual solution (model)
should be dynamic and concrete. The statement of the problem was
“How can we know if our own culture, with respect to military de-
fense and economic posture, is valid? Are we ahead or not? Where
should we, as a country, put our government money?” This session
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was the first of a series in response to this problem andthe partici-
pants were drawn from industrial and university faculty sources;
a civil engineer, a chemist with considerable background in over-
seas consulting, a geologist turned advertising executive, a physicist,
and a zoologist.

A: .. . Choosing your diet ... that’s what it’s like. . . . The
whole situation reminds me of a castaway who hates citrus—he doesn’t
ever eat them. He’s getting beri-beri but he doesn’t knowittill it’s too
late.

B: You’re making an analogy to the government that doesn’t know
it’s “starving itself”till the roof falls in . . . then it’s too late. They bet
on the wrong horse after it was stolen and the barn door was closed—
to massacre three metaphors.

C: You don’t even know you're sick . . . that’s what scares me.

D: What do you put your dollars in—if you’re the government?

C: Unless you have a war you don’t know if that citrus fruit was
necessary or not.

E: Thebattle is the payoff.

B: You don’t knowtill it’s too late.

D: How can you know?

A: If I’m an animal—a nocturnal animal—how do I know I’m win-
ning? Should I be confident or scared? How do I measure this?

B: Howare you doing?

A: Fine! I steal from the farmer every night . . . and I seem to be
able to dodge the buckshot.

C: You ought to feel good—you’ve got the thing worked out.

E: But the buckshot’s getting closer and I’m getting jumpy. Maybe
tomorrow night I'll get it in my raccoon behind—tright in the ass.

A: Maybe I'd hole up in the woods andhide.
D: Butpretty soon there’s nothing left, and you get hungry. You

range as far as a raccoon can and you've eaten everything in your
territory.
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B: One thing you’ve got—every night you go out to the farmer’s

chicken pen—and if you manage to get your supper, then each night
you know you're ahead.

D: But you have no wayof judging how it'll be tomorrow. Maybe
the farmerwill have set a booby-trap.

A: Every night I have to risk my life to find out where I stand
—butthis is a damn good way of knowing whether for the nonce I’m
living or not.

E: Are you risking your life to eat for your own survival or to
save Mrs. Raccoon and the babies?

A: I don’t know. I’m a male. I’m looking out for me. I already
would have eaten my family if I were really starving.

C: If you're in the woods and you need chicken you’ve got to go
and find one—you’re chicken addicted—you're “hooked” by chickens.

B: But you know the farmer’s got that gun—sooner or later he'll
wear you down orshoot you full of buckshot.

D: I know what I'd do.

What?

I'd make friends with the kids—becomeapet, like a kitten.

Then you've given up your freedom.

You’d give up your wild animal freedom.

But I’d get my chicken and no buckshot.

C: ... Okay... you’d have to be willing to put up with a hell
of a lot. Pretty soon you’d be fed leavings from the plates—garbage not
chicken.

bDrruUeP

E: Passive—passive—absolute surrender!

B: What’s the farmer thinking?
D: Heloves his kid so he lets. me hang around. After a while he’ll

grow kind of fond of me.
E: I can’t stand where this analogy is taking us . . . to a concen-

tration camp—only run like an expensive summer hotel. It’s a kept
raccoon—a kept woman who’s sacrificed all her personality and auton-
omy for security.
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B: Okay... let’s try another one . . . I’m diving off the Florida
Keys. I look at a bunch of fish—big and small. They’re all living to-
gether for days, happy as kings. Then suddenly a big fish gulps down
the nearestlittle fish—why?

D: Doesthelittle fish give off an attractive odor? Or does the big
fish suddenly think, “My God—it’s Friday”?

C: You'd think if I’malittle fish and you'realittle fish and I see a
big fish turn on you and eat you up . . . you’d think I wouldn’t hang
around there, wouldn’t you?

A: Would you knowit if you saw it?

C: Can't I put two and two together?

A: Can you? I don’t knowif a fish can.

B: Little fish don’t run till a big fish starts after them . . . they
always hope for the best.

D: There must be a signal after a certain numberoflittle fish are
gone.

E: If Imalittle fish and a big one gobbles up mybrother, I’m not
alerted. I figure it’s an accident. Eat six of my brothers and I get the
picture. I pack my traps and slope for Texas.

B: What does this tell us about science and public policy?

D: How do we know whether we're ahead or not? If not, where
should we put our money?

E: We're looking for a diagnostic tool to tell us.

C: ... Let’s take a crack at an industrial model for a minute.

A: What kind?

C There’s no state of cold war more savage than the garment in-
dustry.

A: Okay.

C: .. .. There’s Max and Sam. Theyhardly talk to each other, and
when they do, they lie. . . . “How’s business?” . . . “Terrible.” “What
are your new models like?” “Awful. My best designer just died.”
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D: Except every year Sam puts on a great style show—wonderful
dresses! And he really sinks Max. Max has no design sense, so Max
says to himself, “I better send my nephew Louie to spy on Sam—then
I'll set up so perfect a production line that I can always catch up and
pass Sam.

B: How?

D: Well, Max knows Sam will always have the best styles so he says
to himself, “To hell with trying to develop better styles—let Sam spend
money on fashion designers—let Sam waste money developing 50
dresses hoping a couple will be successful . . . I'll have Louie tell me
which onesare going. Then, with my production facilities and since I’ve
not had Sam’s expense of the fancy style shows and the high salary
designers I can produce Sam’s successful models faster and cheaper
than Sam. I know Sam’s designers are brilliant. I can’t beat Sam any
other way.”

E: What is Max risking here?

A: Timelag.
E: What?

A: Time lag. Sam gets in fast—gets a reputation—the best outlets.
He keeps Max onthe defensive.

E: Are you sure? If you’re Macy’s whom will you buy from, Sam or
Max? After all, Max will have the same styles and his productive ca-
pacity and low overhead will let him manufacture more economically.

B: Sam is doing a buckshot market test—and Max is using Louie
to spy, to pinpoint.

C: There are no patents in this business—no protection.
D: Given the same production facility, then Sam wins.

C: Right. Then Sam will have everything . . . designs and pro-
duction know-how.

B: But what if only Max is the real production man? If Max is
the production man—then in which company would you invest?

E: Is Max’s nephew Louie the spy in the picture?

B: Sure!
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E: Then my dough goes on Max.

B: But what about the time lag?

E: Sam, in order to get a couple of winners, must disproportion-
ately tie up his capital. He’ll never reach Max’s production.

A: Max is a parasite—particularly with Louie the spy. He steals—
he doesn’t create.

D: Then if Sam dies—Max dies—right?

A: Not if Sam is his only competitor, because then Max sells last
year’s models.

C: Let’s drag Louie back in. If we superimpose and compare the
Louie analogy with the science and public policy problem we would be
apt to decide to decrease the national defense budget and put the extra
dough into our spy system.

B: Is there any chance of Sam making a design breakthrough .. .
a bias cut that only his cutter knows how to make?

E: Maybe.

C: Sam could be cuter than that. If he knows Max has just made
a big investment in a certain kind of production tool, then Sam should
come out with designs which can’t be adapted to Max’s brand new
costly machines. Then he’s really screwed Max.

B: Sure. Max finds a good buy in a button hole machine. Buys 100
of them. It’s no secret. Sam knows, so he makes certain that ail his
new models don’t have any buttons.

C: It seems to me that Louie is the critical guy here. . . . In other
words, better yet we put our moneyin the C.I.A. and to hell with the
Test.

D: How come? Sam knows what women will like—want to buy.

C: He’s employed some talented homosexuals who hate women and
therefore design hideous things for them to wear.

B: I’m interested in Sam’s designs making some kind of a break-
through that Max simply can’t follow.

A: Where, as an investor will you put your money—with Max or
Sam?
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E: If I need to live off the income now—I'll go with Max. Butif I
can afford to risk and wait I’ll bet on Sam in the hope that Sam will
really hit a style breakthrough and I'll clean up.

A: If you don’t need any income now because you're eating—but
you somehow know you'll need a bundle in five years or you'll go to
jail, then you have to go with Sam. No regular income will do you
any good. You need the big payoff.

E: Maybe we have to go with Louie but I'd like to hedge my
bet...

B: Hey! The question is what would you do if you could only go
with one—Max or Sam?

E: Hell! If Louie’s smart I’m with Max. Then I'll have everything—
all Sam’s ideas plus Max’s production capacity.

D: I’ve got a worry. What good is Louie in this business?

E: What?

A: Look—in the garment business a fellow like Max has got to
know which of Sam’s models are winners as soon as Sam knows.
There’s no lag time. If you wait to see which of Sam’s models are
ordered, by the time they’re on the racks in the stores and going like
hot cakes and Max knows they're the ones to copy—it’s too late. By
that time Sam’s working on next year’s models, having taken the cream
of the market.

E: Now wait a minute! Louie would know which models the buyers
liked. It’s the buyers who are critical here. They are the barometers.

C: If Louie is there, Max is in!

A: Yes—except the buyers select 20 models of which only 5 will
be real winners.

C: Then what good is Louie?

A: My feeling now is that I’d go with Sam—he’ll always be ahead
of Max—and I don’t see Max catching up.

E: You’ve just fired Allen Dulles. That’s against the law.

D: If you have a very short time lag I don’t see that Louie—or the
C.I.A. is any good.
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B: Particularly if Sam makes a real breakthrough.

E: Let’s say we don’t spend a penny on Louie-type C.I.A. Do we
put the money we save in the bank?

B: In the Max-Sam situation I'd invest in Sam. I'd put my money
on him on the condition that he would attempt to increase the proba-
bility of breakthrough.

E: If Sam knew how to dothat he’d be doing it, wouldn’t he?

B: Myfeeling is that Sam doesn’t reach way out. He’s excellent at
judging style acceptability year by year, but no good at pulling off the
wild play.

C: Let me see if I get you. Re science and public policy you're say-
ing, “Put the Louie money on nonconformist approaches.”

D: I rather like that.

C: Metoo. ... The typical Sam approach tends to be based on a
restricted imagination level. What I mean is that the very fact that
his dress designers are experts may dictate against bringing in a way-
out winner.

A: Right. And I don’t see Sam, unless pushed, being unconven-
tional in selecting design talent—he’s in business and hesitates to hire
someone without experience.

C: I’m reminded of the absurd basis for deciding on who should
get the government research contracts. The company with the largest
list of experts wins.

E: After all—the government has to have some basis for evaluating
competence.

D: Careful. You’re going against the law of competence.

C: Competence! My barber I want to be competent. My research
people I want to be brilliant.

The result of this session was the tentative decision that the
CounterIntelligence Agency cannot save the United States from hav-
ing to increase radically its imaginative productive output. I do not
say that this conclusion is distinctively novel—or perhaps even cor-
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rect; the session was experimental. However, the use of the mech-
anisms of direct, symbolic, fantasy and personal analogies do appear
to be efficient tools for breaking through quickly into a potentially
useful viewpoint—a viewpoint which, in turn, admits to an opera-
tional mathematical model.

My purpose in straying, in the above transcript, from the indus-
trial model is to offer a concrete example of Synectics functioning in
other than a product-oriented situation. Synectics research continues
to take the form of experimenting with the use of the operational
mechanisms as tools in government, education, and in the arts. Of
course, the work with industry still constitutes the most important
laboratory, but even here the major characteristic is “experimenta-
tion.”

To date Synectics research has shown thatit is possible to teach
at least certain people to adopt certain thinking habits which will
increase the probability of success in problem-stating, problem-solv-
ing situations. Also it appears reasonable to expect that people with
“Synectics potential” can be identified. Further, it seems that once
these thinking habits are learned they are never totally forgotten.
These habits may grow hazy in the course of automatic, as opposed
to conscious, employment, but they can be brought back clearly and
distinctly through the formal use of the operational mechanismsat a
consciouslevel.

As Synectics research goes on it is expected to reveal further in-
sights. In fact, some of the concepts described in this book may be-
comeobsolete. As I said in the first chapter, this book is a report of
research in progress.
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The meaning of the Synectics expression Hedonic Response has roots
in the works of many thinkers of the past. Pythagoras felt he had dis-
covered the secret of the universe in the notion of number.! For him
the processes of creating and of abstracting were one. His notions
matured into a form of mysticism built on abstraction, both in number
and in the meaning of words. The modern aesthetic motivation when
faced with two notions of equal instrumental value has its source in
the Pythagorean reverence for form, for simple whole numbers, in
Pythagoras’ intoxication with the music of the spheres. Deriving from
this notion of “economy” is the concept of pleasure in the elegance of
solutions to such problems. This notion of “elegance” is connected to
the Synectics view of a goal being preceded by pleasurable mental ex-
citement.

The sudden perception of economy and elegance of solution to an
artistic or technical problem is an intuition—an inspiration. According
to Plato, (in the Phaedrus) an inspiration is an actual breathing of an
insight into the mind of man from the mind of “God”—i.e., divine in-
spiration. Since this implies a kind of madness, Plato’s Socrates de-
plores activity dependent on this “unhealthy” source. Plato preferred
sweet reasonableness that can be reduced to formal abstraction. Like
Pythagoras, Plato revered the kind of coherence for the universe that
is implied by the intercomprehension of number. The ultimate inter-
comprehension for him was reason. Insights inspirationally derived
pushed ambiguity beyond his tolerance and threatened him with uni-
versal anarchy.It is not my purpose to criticize Plato’s position but only
to point out that even the kind of reason which he loved, when con-
tinually applied to the phenomenal world, must rely on inspiration be-
yond reason for its insemination. Through Aristotle and Plotinus,
Plato’s notions were carried into the middle ages where the concept of
inspiration metamorphosed into the concept of revelation. In turn, reve-
lation became intuition in the 19th century. For Benedetto Croce, ex- |

pression in art is simply intuition, which is a type of knowledge. Since
intuition is the only form of art, then the form is not rationally pre- :

determined, but determined by the nature of the process of creation.

1 Burnet, John, Early Greek Philosophy (London: Adams & Charles
Black, 1882, 1948), p. 107.
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Croce equates intuition with expression. “He who separates intuition
from expression never succeeds in reuniting them.”

For both Croce and Bergson® intuition is the sine qua non of crea-
tive process, though less so for Bergson.* But how can wedefine intui-
tion operationally? This is the task Synectics sets itself and for which it
attempts to construct mechanisms. Asthe artist depends on intuition for
his insights so does the scientist. Intuition is an inner judgment made
by the individual about a concept relative to a problem on which he is
working. He judges the concept critically and either implements it or
does not. The individual with good intuition is the one who, beyond
what could be expected from mere probability alone, repeatedly selects
the viewpoint which turns out to lead, for instance, to a great painting
or an important invention. Synectics theory holds that there is an ex-
citement and feeling of pleasure accompanying the selection of and
signalling a valid intuition, and that people can be taught to watch for
this feeling of excitement within them. Creative persons have learned
to do this subconsciously and Synectics has shown that it can be
consciously noted and learned.

In criticizing the idealist’s position that the creative process consists
of pure intuition, Bosanquet emphasized the role of the external
medium, the paints and canvas which the artist uses, the chemicals and
symbols which the chemist uses. Shapes suggested to an artist working
in wrought iron are different from the shapes suggested to an artist
working in clay. Bosanquet aims at showing the impossibility of sepa-
rating the creative from the contemplative process by stressing the
material nature of art, and the preservation of its various media.5
Wherethe creative process is pure technique for Croce, Bosanquet dis-
agrees with such thoroughgoing idealism and insists on returning a mate-
rial “body”to the idealist “soul” for the purpose of maintaining a bal-
anced view of artistic creation. Synectics agrees with Bosanquet’s
theory of the dualism in creative process, i.e., painter and canvas or
chemist an,? chemicals. The Synectics psychological state of Autonomy
of Object (See p. 138) is the early stage of making Bosanquet’s insight
operational, but for Bosanquet to name this process “intuition” leads

2 Croce, Benedetto, Aesthetic, tr. D. Ainslie (London: Macmillan, 1922)
p. 8.

3 Bergson, Henri, Creative Evolution, ed. A. Miller (New York: Henry
Holt, 1911).

4 Ibid, p. 177.
5 Bosanquet, Bernard, A History of Aesthetic (London: George Allen

and Unwin Ltd., 1892), pp. 444-63.
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away from the Synectics purpose of developing operational mechanisms.
Idealist estheticians of intuition and technique, because they assume a

continuity of spirit underlying the creative process, do not look for a
human desire for increasingly coherent novelty. They feel that a need
for beauty is sufficient to motivate creativity, and that the beauty is
inherent in the thing described or in the manner of its description.
Bosanquet speaks of inherent quality or spirit in the medium. But after
stating that creation and contemplation are inseparable, he abandons
the problem of how to get feeling into object. He emphasizes the
“creative discovery of the right word” rather than the creation of the
emotional context. Croce, Bergson, and Bosanquet point out factors
which cannot be omitted from even the most generalized description of
the creative process, although they are speaking in terms of psycho-
logical abstractions rather than concrete experimental psychological
states.
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The following outline of the Synectics process is the basis for putting
into practice the various phases of Synectics theory:

Phase 1: Problem as Given

Phase 2: Making the Strange Familiar

Phase 3: Problem as Understood

Phase 4: Operational Mechanisms

Phase 5: The Familiar Made Strange

Phase 6: Psychological States

Phase 7: States Integrated with Problem

Phase 8: Viewpoint

Phase 9: Solution or Research Target.

Problem as Given: For the sake of clarity and simplicity we will
assumethat the problem is given. The process in the instance where a
problem must first be developed is much the same, except that it is
longer and somewhat more complicated. ‘The probleny, ‘as given is the
statement of the problem to those responsible for its solution. The
statement may turn out to be an accurate description of the state of
affairs or it may hide and confuse the basic question. It always implies
a labyrinth of interconnected assumptions which may or may not be
correct. In the roof example the problem as given was to invent a new
roof.

Making the Strange Familiar: Any problem, no matter how old a
chestnut, is strange in the sense that concentrated analysis will uncover
elements not previously revealed. In this phase it is not important to
resolve contrary elements so muchas to bring them out into the open.
In the roof example making the strange familiar took the form of
analysis which revealed the functions as well as the drawbacks of tradi-
tional roofs.

Problem as Understood: Profound and determined analysis leads to
this phase where the various atomistic bits of information about a prob-
158
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lem are isolated for examination. This phase concludes the digestion of
the problem as given. In the roof example, the problem as understood
was to invent a roof that would change from white to black and vice
versa depending on ambient heat and sunlight.

Operational Mechanisms: Analogies (metaphors) are developed which
are relative to (and evoked by) the problem as understood. This phase
pushes and pulls the problem as understood out of its rigid form of
impregnable regularity into a form that offers some conceptual finger-
holds. These finger-holds open up the problem as understood. In the
roof example the actual mechanism was Direct Analogy—the flounder.
However, in a typical Synectics session the mechanisms are interrelated,
one leading to another.

The Familiar Made Strange: In this phase the mechanisms have done
their job and the problem as understood is seen as foreign. It takes on
an interesting cast as though never seen before. In the roof example
the analogy of the flounder forced the group to consider a roof in a
strange new way—as though it were a flounder’s back.

Psychological States: At last the mind’s attitude toward the prob-
lem as understood attains the states of involvement, detachment, defer-
ment, speculation, and commonplace-ness which Synectics theory be-
lieves describes the psychological climate most conducive to creative
activity. In the roof example the particular states brought into being by
the mechanisms were involvement (with the flounder) and deferment
from the immediate, from the familiar roof as known, and from solu-
tion too soon. (See Ch. II, Conclusions)

States Integrated with Problem: Once the states have been reached
through the mechanisms, the most pertinent analogy is conceptually
compared with the problem as understood. In this phase the problem as
understood is liberated from its old rigid form.

Viewpoint: Looking at a roof as though it were a flounder’s back and
being able to develop a technical insight into a roof which would solve
the problem as understood—this describes the viewpoint phase con-
cretely. Each time that analogies derived from the use of mechanisms
are compared with the problem as understood a new viewpoint is po-
tential, though not necessarily actual. When the comparison is effective
in leading to a technical insight into the problem as understood, then
the viewpoint is actual. In the roof example the viewpoint resulting
from seeing the roof as a flounder’s back did in fact lead to a technical
insight about how a roof could be made to change from white to black
at the proper intervals.
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Solution or Research Target: In this phase the viewpoint is reduced
to practice in terms of testing the underlying principle, or the viewpoint
may become the subject of further research. The activity in this phase
depends on whether the viewpoint implies the mere reintegration of
known materials in a new way or whether new materials have to be
developed.
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