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(Michael Polanyi Newsletter)

This will be the last edition of Convivium in its present
form, although it is hoped that it can continue in a lower
key as a news sheet which will keep members in touch with each
other, and'perhapé circulate and inform people about resesich
papers, books, lectures, etec.

Convivium has acted not only as a means of communication
between members but our small committee has over the years
organised a number of conferenées, weekends, and meetings on
the works of Polanyi and related areas of interest on our own
‘and sometimes in conjunction with other organisations. The
committee has gradually changed over the years but Drusills
Scott as Chairman has provided a unity of interest and
tactfully kept us all to our task, and Patricia Smart has done
stalwart work as Secretary and occasional last minute organiser
of conferences. Many thanks to Lady Scott and Miss Smart in
particular but to all past and present members of the committee
for the help given to me as editor of the newsletter and
treasurer of our group.

Miss Joan Crewdson has kindly offered to continue to produce
the newsletter, and keep us in touch with each other if there
remains an adequate response (See letter).

<

Robert Brownhill
Editor



Dear Members,

As a result of our request for subscriptions and
comments about the future of Convivium, we have had the following
responses:~

Twenty eight people have sent a subscription, including
fouteen of more than the minimum £1.
Thirteen people commented on the future of Convivium of
who eleven thought it would be good to form a Michael
Polanyi Society and two thought Convivium should continue
as it was.
This means that at least fifty four people will cease to be
on our mailing list and that we will probably have a total
membership of around thirty..five including present committee
members.

It seems doubtful to me whether we are Justified
in continuing on this basis. I predict (my personal view only)
that only an immediate response from the silent majority will
prevent the committee, from deciding regretfully to wind up
Convivium.

Yours sincerely,
Joan Crewdson
Membership Secretary

Note

Ve have again included a subscription form with this edition

of Convivium but remember that at best it will be for a lower
key newsletter with the object of nroviding a focus of inform-
ation for interested people, there would be a list of subscribers
with their area of main interest in Polanyi; notices of relevant
meetings and conferences, short notices on books and articles.

There would be no formal committee but perhaps it would be
possible to hold a forum or meeting once a year.

Editor
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David Holbrook, English for Meaning , NFER, 1980.

Holbrook claims that the Bullock Report on literacy could
have the effect of directing the teaching of English into a
disasterous dead end. The Bullock Report, says Holbrook, suggests
that to teach English one must know linguistics, and be able to
know explicitly what goes on when a child uses words. But this is
& massive irrelevance and a major diversion from the nropei
imaginative basis of language skill. 4 child employs intuitive
facilities which are natural to him but which cannot fully be
made explicit or controlled..

In this book Holbrook is concerned to defend the creative,
imeginative basis of English teaching which flourished in the
fifties and sixties bat has now been eroded by the fashion
of linguistics. .

He goes on to show that there is a neglected philosophical
basis for English teaching in the'philosophical anthropology' of
D.W.Winnicott, Martin Buber and Michael Polanyi, who stress
the natural need of the child to make an imaginative exploration
of the meaning of his existence. What this involves Holbrook
shows by reporting on his own teaching of creative writing, poetry,
and fiction. English teaching must deal with the questions,
'What is it to be human?' and 'What is the point of life?'

To reduce it to mere attention to 'language use' is a betrayal
of the obligation of the humanities.

Douglas R.Hofstadter, G8#del, Escher, Bach: an eternal golden
braid, Basic Books, New York, 1979.
This review was sent in bv Robin Hodgkin.

Review Article
s\t

Jumping to a Richer Field

A Reading of_Godel, kscher, Bach.

Douglas Hofstadter's tour de force has been greeted with cries

i



of both ecstacy and suspicion. But his profound interest in

Godel, his inspired insigbts into the common ground which exists
between number theory and the ordered creations of two grest

artists and the confidence with which he creates his own bold
synthesis -~ all these should attract students of Folanyi. for

Polanyi was one of the first philosophers to see the central
importance of Godel in any world view capable of comprehending
thebierarchical nature of being and knowing. Both men have attempted,
in different ways, to throw a bridge across that long and wavering
crevesse which has, for three centuries, split thought from action.

I am not a logician nor do I know enough nathematics to do
Justice to parts of this book. But Hofstatder is so interesting,
so dashing, and touches on so manv Polanyian themes that it is
hard not to be drawn into the discussion. So I here put foiward
a few notes and observations which may encourage others to look
at the common ground of two bold thinkers. First of all it must
‘be noted that Polanyi gets a brief and doubly incorrect mertion
by Hofstadter. He calls Pblényi 'a holist par excellence' which
may be accepted, but he also calls him'a biologist', which
inevitably shakes one's confidence in some of his numerous other
glosses. He also lumps Polanyi with Eccles, as though they were
both to be regsrded as dualists. Yet Polanyi and hofstadte: share
that heroic monism which, while being rooted firmly in a rational
and incomplete world of science, is nonetheless able to accept
the possibility of vast and almost infinite mysteries, nrovided
that in principle and in the long run these are open to Mind.

In an enthusdastic and excellently iliustrated review in the
Scientific American (July 1979) Martin Gardner suns up ttre

Kernel of Godel, sscher, Rach when he asks what central reality
is it that these three giants share.

One aspect of that reality is the formal structure of
mathematics: a structure that,uas Godel's famous undecidability
proofshows, has infinitely many levels, none of which are
capable of capturing all truth in one consistent svstem.
liofstadter puts it crisply. 'Provabilitv is a weaker notion
than truth! In any formal system rich enough to contain
arithmatic true statements can be made that cannot be proved
within the system. To prove them one nust Jump to a rictrer



system, in which again true stements can be made that
cannot be proved, and so on. The process goes on for ever.

. Some readers may be put off by the light-heartedness of C.E.B.
and by the author's relenfiess exploitation of paradox and verbal
coincidences. Much of it isg inspired by Lewis Carroll and the
influence of Zen Buddhism isg strong. The dialogues which are
fitted between each chapter are brilliant and undoubtedly serve
to make the hard bits easier. In the following notes I shall
indicate a number of theges which seem to me to be of excertional
interest to students of Polanyi and on some I will make a
tentative comment. I then atteupt to sketch out what seems to be.
the theme of the latter part of the book and - comparing it

with Personal Knowledge - Suggest what may be a central

shortcoming.

1. Number Theory. I learnt_a lot from trying to follow
~Hofstadter's elementary exercises but always gave'up when they
became demanding. Chapter V1il, for example, is about Typographical
Number Theory - the kind of meta-logic in which Godel works -
but one can get the gist of it.

2. Levels .F286 and 287 are reminiscent of Polanyi's 'Logic
of Tacit Knowing' - the four stages, etc. ' A gifted mathermatician
doesn't usually think up and try out all sorts of false vathways
to the desired theorem, as less gifted people and computers do;
rather he just 'smells' the promiding paths and takes them
immediately.' Smells ? Yes, he gropes from a lower to a higher
level.

Ususlly we are not required to hold more fhan one level

of understanding in our mind at once. Moreover, the different
descriptions of a svstem are usually so conceptually different
from each other that .... there is no problem in maintaining
them both ...... in separate mental compartments. What is
confusing,though » 1s when a single system admits of two or
more descriptions on different levels which nevertheless
resemble each other in some way ....

Undoubtedly this happens when we think sbout our own psychol-
ogy - for instance when we try to understand people's motiv—
ations for various actions ... for instance, we talk of"drives"-
for sex, for fame , for power, for love, etc., etc., - without



knowing where tktese drives conme from in the human mental
structure .... Cur confusion sbout who we are is certainly
related to the fact that we consist of & large set of levels,
and we use overlapping language to describe ourselves on all

-

these levels. (p.287)

Hofstadter is also extremely interesting on artificial intelligence,
He takes issue very vigourously with John lucas or this and kindred
matters. And he makes clear san important point about tke sophist-
ication of different computationsl levels. What makes for kigh-
level performance in a machine - i.e., one which approaches
intelligence~ is not so much the machine as the language used

in the mackine. Hofstadter is, in principle, both & reductionist
and a holist.

lower level languages, but it would require a supreme eifort

for a human [comparable to specifying the state of every

néuron associated with a thought) . It is not that each higher
level extends the potential of the computer; the full notential
of the computer already exists in its machine language instruct-
ion set [i.e. its mechanicalmess] .It is that tkre new concepts
in a high . 1level language suggest directions and perspectives
by their very nature. (p.299)

3. The Ant Colony. This comes in the dialogue with the anteater
and it presents a fascinating model of how the meanings ané
messages of a macro-system transcend, and may even appear to be
callous about, the svarming activities of its components. Here
Hofstadter begins to take syubols very seriously. In this, I think,
he has something important to ada to Polanyi's way of thinking.
(Ant Fugue P.311-33%6.) © <

4. Symbols . Hofstadter uses the word ‘synbol' ir a wide, but
crucially important, sense - as a meaning-generating pattern -
of colours, shapes, sounds or neurons. So it becomes, in his hands,
a8 two-sided concept which can refer both to the hypothesised
patterns of neurons acting collectively and to the dimly perceived,
'subjeclive patterns of meaning which may be triggered,for a




reflective person, by art, ritual music or dream. It is a

bold move not only to accept the teutonic connotation of symbol
(following Cassirer, Jung, Langer), as opposed to the safer,
Gallic usage (Piaget and many linguists) which more or lese
conflates 'symbol' end 'sign', but Hofstatdegf§urther and
grounds dynamic symbols in neuro~physiological activity. He is,
however, quite emphatic, in discussing this, that he is not
talking of the firing of individual neurons or of isolated
brain circuits but ke :is. referring, rather, to an assumed
macro-level (or levels) in which we must imagine thousands or
millions of cells acting in harmonious concert - or in
pathological discord. From a Polanyian standpoint, therefore,
we see him using his knowledge of computers, logic, A.I., music
and the graphic arts to suggest how the processes of tacit
knowing might be conceptualised.

Hofstadter has been discussing the great difficulty of
simulating human situetions in computer programmes for there is
always so much more to any situation than we can articulately
tell. He can then proceed to bring togefher tacit knowing and
symbols in a passage reminiscent of Polanyi;

It seems that a large amount of knowledge has tc be taken

into account in a highly integrated way for 'understanding' to
take place. We can liken real-world thought processes to a
tree whose visible part stands sturdily above ground but
depends vitally on its invisible roots which extend way

below ground, giving it stability and nourishment. In tris
case the roots symbolize complex processes which take place
below the conscious level of the mind--processes whose

effects permeate the way we think but of which we are unaware.
These are the 'triggering patters of symbols' which [we havq]
discussed. (p.569)

<
He has stressed, elsewhere, that for this kind of ‘process
ﬁhinking' new concents will have to be developed and also s
new mobility of perspective; while at the same time, critical
vigour will have to be sustained if we are to make headway.

He certainly shows agility when he comes to compare, in close
detail, the operations of genetic language - DHA,RNA and tlLeir
activity or meaning) in the building of cells - with human



language - word strings, mathematical notation and the gerneration
of closed and open logical theorems. This leads to what he calls
his 'Central Dogmap' (p.53%%)

Looking back on Godel, Escher, Bach I felt rather as I did
after a first reading of Personal snowledge- that I had been
on & strenuous journey and had only just made it. But there
was a difference. Both books take You backstage. Ycu see strange
loops &nd pulleys hanging from - you're not sure what, and you
see scenes within scenes, mirrors and inversions, trap doors
and shadowy technicians padding about their business. Hofstatder
tells you even more than Pplanyi does about how it all works -
or might work. But with G.E.B. you scarcely ever feel that the
theatre might be the context for a drama which transcends it,
that there might be a central symbolic core, a2 play in which,
when the analysing is over, you might have a small part. With
‘Personal knowledge it is otherwise. Though Folanyi rarely
indicates a costume or a script, you know, by the time you
have finished, what kind of e mystery play the theatre was built
for, and what kind of a person.

Robin Hodgkin

Article bvyé

Polanyi and Leavis

In the Summer number of the British Journal of Aesthetics,
Peter Byfne discussed a critic of F.R.Leavisz who hLad taken the
line that Leavis should set out his theory of how literature is to
be criticised, before doing the criticism. This critic's view implied
thet we need to see the rules clearly stated, the criteria spelled
out and defended, so that we can understand the world view on which
they rest. Farticulax Judgments, in his view, should be Justified
by reference to some set of general principles, explicitly detailed.
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Feter Byrne defended Leavis, but suprisingly, without mentioning
Polanyi, the philosopher whom Leavis qQuoted and explicitly admired.
(See , The Living Frinciple, p.b4,"Polanyi's originality is very
impressive, and (that) its influence, if it has the influence it
deserves, would make it of the greatest importance.") Yet it is
by Polanyi's philosophy that the Leavis method can be the most
clearly understood and be seen to be Justified.

lLeavis, says Byrne, is not arguing that general principles
are not involved in criticism, but that the general principles cannot
be grasped except through a grasp of the particular judgment.
Principles applied as rules are blunt and cumbersome instruments
for making individual judgments TRAX WERANEX A WA v d dxm oo wignents
The ILeavis method is to take actual exanples and place ther in
8 range of other examples, so that the grounds of the judgements
become apparent. Byrne quotes the example of law, preserved'and
mogified through precedent and interpretation; an exaaple lolanyi
often used. Byrne defended Leavis against the charge that Le was
trying to escape from scientific rigour 3+ rigour is not the same -
as explicit principles, and principles need Judgmert to apply
then.

This is very much Polanyi territory. And the more one reads of
Leavis, I find, the more beautifully his methods of criticism
are found to illustrate Polanyi's thought. This is the more
impressive bLecause he did not derive his methods from Polanyi ,
but found in Polanyi confirmation of what he had independently
discovered.

Folanyi wrote of the universal standards ‘of* srtistic creation,
self set standards yet ultimate - "Actually these standards themselves
would have been established, as all principles are, by the_valid
work done under their control. Thev would not have been cliosen by
a deliberate act ( even a responsible one)_before meaningful work
had been done under their control .. new principles come irto
existence as part of the subsidiary clues establishting a new
coherence. Only after this new coherence had been establisl ed is

it possible to see what the new principles are which ground it ...
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Whenever we are faced with the necessitv for deciding on s
Jjudgment, we cannot avoid relving on ultimate criteria .. The
point is ,however, that we are often unaware of what these
criteria are until after we have relied on them as subsidisry
clues to a focal integration." (Meaning, p.<103)

The support which this gives to Leavis is the stronger
because it was in the field of science that Polanyi first
established this primacy of skilled practice over explicit
rules. It is stated for instance in the appendix on the
Premisses of Science in Science ,Faith and Society , "The
premisses of science cannot be explicitly formulated, and can
be found authentically manifested only in the practice of
science, &s maintained by the tradition of science." As Polanyi
says elsewhere, the principles of an art are more truly embodied
.. in its practice than in its wmaxims.

I want to be brief so can only indicate some of the ways
which Leavis and Polanyi bear out each other's insights. I would
choose as the first example the idea of a living tradition, both
authoritative and developing, within which individual creative
discovery is possible. This ideas is found passim in Polanyi;
I would quote for example from Science, Faith and Society the
piece about general authority such as prevails in science,
"A General Authority relies for the initiative in the gradusal
trensformation of tradition on the intuitive impulses of tle indm
ividual adherents of the community, and it relies on their consci-
ences to control their intuitions ... such a regime assumes that
individual members are capable of making fgepuine contact with
the reality underlying the existing tradition and of adding
new and authentic interpretations to it."

We can compare with this a Leavis piece from The Great
Iredition about Jane Austen: "In fact Jane Austen, in her
indebtedness to others, provides an exceptionally illuminating
study of the nature of originality, she exemplifies beautifully
the relations of 'the individul talent' to tradition. If tre
influence bearing on her hadn't comprised souething fairly to
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be called tradition she couldn't have found herself and her
true direction; but her relation to tradition was a creative
one. She not only makes tradition for those coming after, tut
her achievement has for us a retroactive effect. Her work,
like the work of all creative writers, gives a meaning to the
past." And in The Living Principle Leavis writes  of, "The full
necessity of a living creative litersture, of the cultural
continuity without which there can be no valid criteria of the
humanly most important kind." Again in Nor Shall My Sword he
wrote of "that continuous collaborative renewal which keeps the
beritage of perception, judgment, responsibility and spiritual
awareness alive, responsive to change and authoritative for
guidance." ' |

Secondly I would mention the complex of ideas which lipks
creativity with a personal responsibility to realityz thus

‘showing personal judgment can be objective. These ideas are

found throughout Polanyi's work. From Leavis I would quote this
example from Nor Shall My Sword: "The Blakean sense of human
responsibility goes with ... realisation that without creativity
there is no apprehension of the real, but that if experience is
creative, the creativity .... is not arbitrary; it is self
dedication to a reality that we have to discover" .... "The
artist's creativity is slways concerned for the real." ... "Dhe
artist in his creativity is conscious of being a servant."

" I will comment on one more aspect of the relationshio of Leavis
and Polanyi; the different degree of indwelling and personel
participation needed in knowing different levels of reality.

A Polanyi example; this passage from The Study of Man:

"Now take into account also that the participation of the

knower in the thing be knows increases steadily ss the objects

of knowledge ascend to ever higher levels of existence, and

that, correspondingly, the observer also applies ever higher
standards of appreciation to the things known by him ... when

we arrive at the contemplation of a kuman being as a responsible
person, and we apply to him the same standards as we accept for
ourselves, our knowledge of him has definitely lost the character
of an observation and has become an encounter instead."
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Leavis in The Living Principle can be quoted in comparison,

"Major creative writers are concerned with a necessary kind of
thought ... the thought in question is antithetically removed from
mathematics; it requires a full consciousness of one's full
human responsibility." Such thought needs a community. Speaking
of objectivity, Leavis remarks, "Hume and Russell are not
authorities on it.", and he shows how objectivity about versons
needs the great writer's "intense and delicate interest in human
nature". He does not use the tera 'indwelling', but that is the
way of knowing persons which all his work implies - not the
uniformity which sociologists might seek, but the sympathetic
imagination by which we can share the mind of an individusl,
while seeing in it the quality which relates it to the universal.

Reading Leavis does not induce the view that the study of
literature calls for less rigour than the study of science.
‘And Leavis has the same feeling for the risk and darlng of
commitment as Polanyi. "The only way", he says at the begining
of The Great Tradition , " to escape misinterpretation is never

to commit oneself to any critical judgment that makes an impact -
that is, never to say anything. I still, hdever, think that

the best way to promote profitable discussion is to be clesr as
possible with oneself about what one sees and Jjudges, to try and
establish the essential discrimination in the given field of
interest, and to state them as clearly as one can ( for disagreement
if necessary)." While Polanyi begins his chapter on Coumitment

in Personal Knowledge, "I believe thst in spite of the hazards

involved, I am called upon to search for the truth and state my
findings."

<

Drusilla Scott
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Niels Bohr and Michael Polanyi: Some Interesting Parallels

The writings of Niels Bohr have stimulated considerable
interest among physicists and philosophers of science.q Bohr's
early work in atomic physics had a profound influerce on tre
development of quantum theory, and his principle of "complement-
arity" became one of the key ideas in the later "Copenhagen
School" of interpretation of tke quantum- mechanical formalism.
Yet recent studies have revesled profound differences between
Bohr's own ideas and those of his colleagues (Heisenberg, von
Neumann, Jordan and others) As a consequence, Bolr remains a
rather isolated and enigmatic figure on the fringe of contemporary
philosophy of science and has had very little influence on
philosophy as a whole. His ideas arouse suspicion, often_ open
hostility, as being anything from positivist to mvstlcal, at any

-rate 1ncomprehen51ble.5 My concern in this paper will be to suggest

a new approach to his thought based on a comparisén. with the
writings of Michael Polanyi.

Like Bohr , Polényi“&@ a physicist interested in the broader
problems of philosophy. His ideas have received a wide hearing,
especially among those with anti-reductionist or existentislist
sympathies.4 However, many philosophers and scientists have
difficulties with what appears to be an uncontrolled tendency
towards mysticism and subjectivity in his thought. In my ovn
work, I have found that a comparisbn.with Bohr's ideas provides
a useful frame of reference for understanding and appreciating same
of Folanyi's more elusive concepts. In other words, the two
thinkers help to illuminate each other and together provide an
interesting paradigm which could be of some use to contemporary
philosophy.

The Use of a Stick as a Probe

The difficulty of comparing two thinkers like Rohr and }Jolenyi
is that meny of their conceots are rather intuitive,not precisely
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defined, and the terms used to convey these ideas are completely
different. Fortunately showever, a Rosetta stone is available in
that both men treat the use of a stick as a probe as a concrete
illustration of their ideas. By starting with this illustretion

it is possible to establish a correspondence between their repect-
ive terminologies. Furthermore, the concreteness and familiarity
of the illustration allows us to frasp the empirical contert of
their thought and to spot significant differences in their
approaches.,

As Bohr explains its, a8 stick must be held firmly if it is
to be used as a probe. When it is held properly, the stick
functions as an extension of the arm, and the subject is aware
of the impressions being made at the far end where the stick
comes into contact with the environment. Conversely, when the
8tick is held loosely in the hand, the subject is only aware
-0f the stick itself; it no longer serves as a probe. So the
subject has a choice between investigating the stick (holding
it loosely) and usiﬁg the stick to investigate the environment
(holding it firmly). of course, he may do each in turn, but he
cannot do both at the same time as the conditions rquired are
mutually exclusive.

In Polanyi's versionﬁ, thefe is no difference in the handling
of the stick, yet the net result is the same. It is when we
first attempt to use a stick in this way (presumably as children)
that we are aware only of the feeling of the stick in our hands.
With practivce, however, we learn to integrate the sense-impressions
and transfer our attention to the far end of the stick and the
environment beyond. At this stage the stick begins to function
as an extension of thke human body, as a probe, in other words.
4ith a little effort we can still fix the focus of our attention
back to the near end of the stick and the impressions it makes
on our hands, but the two forms of awareness are mutually exslusive
as with Bohr. The difference 1s that Bohr stresses the objective
handling of the stick, reflecting his concern with experimental
arrangements in physics, whereas Polanyi stresses the mental
attitude of the subject, reflecting his interest in Gestalt



psychology and learning theory.

Having established & point of contact between Rohr and Folanyi
in this homely illustration, we may proceed to compare the
respective ideas which it is used to illustrate. I shall be brief
and schematic as the intent is to focus on the parallels between
Bohr and Polanyi rather than give an exhaustive trestment of
either one.

Bohr's Epistemolégx

(a) Analysis and application.

Through out his writings Bohr stresses the contrast between
"analysis" and "application".7 As in the case of the probe,
any tool or artifact may be analysed ss an object in its own
right, or else it may be applied in the manipulation or invest-
igation of something else.8 "Analysis"™ and "apolication" are
mutually exclusive alternatives with regard to any given artifact.

(b) Experimental arrangement and the subject- object boundsry.

As wé have seen in the probe illustration, the contrast between
analysis and application is correlated with a contrast of s:utually
exclusive experimental arrangements . Particularly in his debate
with Einstein concerning Heisenberg's "uncertainty principle",
Bohr stressed this empirical ground ing of the two alternatives
in order to avoid charges of subjectivism.q He argued that the
experimental apparatus could not be used to investigate san
atomic object and itself be the object of investigation at the
same time. The investigation of the experimental apparatus itself
would require a change in the experimental grrangement1o.

Another way of putting this cen be developed from the idea
of tools as an extension of the observing subject. When the tool
is being used or applied, the subject- object boundary is located
at the far end of the tool, between the tool and the object
beyond. Eut when the tool is analysed as an object of investigetion,
then it no longer functions as a tool, and the subject- object baund-
ary is shifted inward to the near end orf the tool, between the
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tool and the observing subjectﬂ1. The two vossible locations of

the "subject-object boundary" are empirically grounded (as in

the case of the probe), and they are mutually exclusive.
[,

\’

(c) Complementary Modes.

Corrgsponding to the two models of Knowing (analysis and
application) and the two possible locations of the subject-object
boundary are two "complementary" modes of being in the objectﬂe.

In the trivial case of the stick-probe , these are the modes of
"stick" (or stick-probe analysed as a stick) and "probe" (or stick-
probe applied as a probe), repectively. A more serious result
arises when Bohr applies these considerations to the problem

of the stability of atoms. Analysed in terms of space-time
locations, the atom is an assemblage of free subatomic "particles",
but when the conservation of momentum and energy is allowed to
function the atom behaves like a super-position of standing waves
-and the characteristic properties of a stable atom apbear."3

The two modes of subatomic "particles" and "wave" (or stable atom)
are "complementary" and correspond to mutually exclusive exper-
imental arrangements.

(d) Structure and function

The principle of complementarity can be expressed in terms
of the more familiar relation between structure and function.
The structure of a tool is manifest when it is analvsed or examined
as an object of investigation. Similiary, the space-time structure
of en atom is defined when the latter is analysed into its constituent
particles. Conversely, the functioning of a tool and the conserv-
ation of momentum and energy require the more holistic "application"
approach.qq In Bohr's terms, function and structure are "complem-
entary" and correspond to mutually exclusive modes of being and
modes of knowledge.

(e) Further applications

As he went along Bohr began to find complementerity almost
everywhere, but his principal applications beyond the field of
atomic phyéics were to the irreducibility of life processes to
physics and chemistry (organismic function complementarity to
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molecular structure),15 the defense of free will and the irred-
ucibility of mental processes to physiolog,v,1b and the paradox
of human freedom and divine pz'ovidence.'17 Needless to say, these
extensions of the principle have been cricised by many of Bohr's
colleagxxes:.18 but they are highly revealing in regard to the
overall purpose of Bohr's thought . As Gersld Holton has noted
he intended complementarity as a general principle of knowledge
with universal significance.1

Polanyi's_epistemology

(a) Specifiable’and tacit knowledge.

Polanyi's terminology is somewhat variable, and he makes Ssome
fine distinctions. Generally, he uses the ternms "specifiable"
and "tacit" (corresponding roughly to "focal' and "subsi&iery"
'awareness) to designate the two modes of knowledge illustrsted
=0 The probe and the impulses
it transmits to the hand are "specifiably" known when the subject
concentrates on.them specifically, but, when he focuses his
attention on the far end of the prabe in order to acquire specifiable

in the example of the probe.

knowledge of the environment, the probe itself and the impulses

are known only "tacitly".21 Tacit and specifiable knowledge

may readily be correlated with Bohr's concepts of application

and analysis with the one important qualification that the latter
refer to the treatment of the probe by the subject whereas Polanyi's
terms apply more to the impressions made by the probe on the
subject.

(b) Mental attitude and the subjecthood of. the observer.

As we have noticed, for Polanyi, the transitions between
tacit and specifiable knowledge are controlled by the mentsl
attitude of the observer. There is no necessity for =a change in
the experimental arrangement as there is with Bohr. Corresronding
to Bohr's notion of a movable subject object boundsery, however,
is Folanyi's view of the extensible subJecthood'of the observer.
As in the example of the probe, any tool becomes an extension
of the observing subject when it is "relied upon" for a puroose
and is known tacitly like a part of one's body. The subject
“pours himself out" into the tool and thus assimilates or
"interiorizes" it as part of his own existence; he literally
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"indwells" the tool, to use one of Polanyi's favourite

: 2
expressions. 2

(c) The parts and the whole -

In theprobe illustration, the subject "integrates" the
diverse impulses transmitted by the stick in order to pefceive
the environment beyond. In numerous similar exaaples, Polanyi
associates specifiable knowledge of an object with the "anslysis"
of its constituent parts and tacit knowledge with the "integration"
of the parts into a whole.a5 Hence, as with Bohr, there are two
alternative "modes of being" in the object corresponding to the

two modes of knowing.24 ’

(d) Features and meaning or purpose.

By this integrating the various sense-impressions into a

, Wwhole, the observing subject discovers their"meaning" in

terms of information about the external world.25 Another
example Polanyi frequently uses is the tacit ¥nowledge of e
language (vocabulary, grammar) involved in the actual interp-
retation of a text. Polanyi relates a curious incident in
which he had just finished reading s letter vet could not recall
in which language it was written.27

In a similiar manner Polanyi applies the principle of tacit
knowledg e to the perception of ends or purposes.28 There ics a
rough parallel here to Bohr's complementarity of structure and
function.

(e) Other applications e

Finally we may note that, like Bohr, Polanyi extends his
principle of tacit knowledge to the defense of the irreducubility
of "life's structure"eg, the perception of mind and personality,50
and the religious experience of worshipjfI The overall architect-
onic of his thought, then, resembles that of Niels Bohr.
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This resemblance is all the more remarkable when viewed
against the background of twentieth century thought. The
contrast of "analysis" and "application" or "specifiable" and
"tacit"knowledge has paraliels in the thought of Dilthey,
Collingwood , and others. What makes the Bohr-Polsnyi paradigm
distinctive is the fact that the contrast is found within
the individusl sciences rather than between two opposing camps
like the natural and historical sciences (Collingwood) or the
scieaces and the humanities (Dilthey).?2. As a result, the
Bohr - Folanyi. approach loosely unifies the sciences into
a “"system" or "hierarchy" extending from the natural sciences
to the humanities.3

Concluding Remarks

In stressing the parallels between Bohr's_ﬁrinciple of
"complementarity" and Folanyi's concept of "tacit knowledge"
I have inevitably overlooked many of the differences between
the two aut:hors54 and have not done full justice to either one.
Hoever, in view of the undisputed originality of ttre two
thinkers and the current interest in them individually, it seems
imperative to me that they be studued in relstion to each other.

One could,of course, look for trends of thought like phenom-
enology that may have influenced the two men in similiar ways.
Hoever, the ambiguities encountered in tracing Bohr's intellectual
heritagejgnd Polanyi's own criticisms of the phenomenological
schoolj6 make it difficult to account for the parallels simply
on the basis of a common background.

More to the point is the fact that both men had wide-ranging
interests and were concerned with similiar problems. Both were
concerned with the problem of reductionism in biology and
psychology as we have seen. Both were also oven to the possibiliyy
of religious experience. Most of all, both were concerned with
achieving s conception of reality that is comnrehensive, consistent
and true to life in allits complexity. The fact that their mature
conception bear even a"family resemblance" makes them all the
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more interesting, in my view, and suggests that they should
be taken seriously by those who share their concerns.

Christopher B. Kaiser
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