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ABSTRACT

This essay is a study of Polanyi’s career as scientist and philosopher from the point of view of the history
of science, starting with thefirst step in hisacademic career helped by an intervention of Albert Einstein. Polanyi’s
ideas are better understood if placed against the background of then-fashionable philosophical movements,
including logical positivism, and his disagreement with Bukharin in 1935. The essay studies the sources and
ambitionsof Polanyi’ snotion of thetacit dimension, hisattitudeto evolutionand “ emergence,” and hiscontribution
tothesearchfor theoriginsof Einstein’ sRelativity Theory. Hissuccessinthelast of theseis shown to bean exemplar
of Polanyi’s own philosophy.

Biographical Background

| have been asked to talk about Michael Polanyi’ scareer asascientist and philosopher fromthe point of view
of history of science, and aso his contribution to the history of science. But in order to arrive at my conclusions, |
shall haveto make someexcursionsalsointo other fiel ds, such asthe branches of politics and epistemol ogy that were
fashionableduring hiscareer. Foritisfairtosay that Polanyi, or ashewasnamed at hisbirthinMarch 189l in Budapest,
Mihaly Polanyi, wasauniquepersoninthehistory of science, not least inthe spectrumof hisinterests. TheDictionary
of Scientific Biography lists his professional fields as chemistry, philosophy, and sociology.

Theearly family upbringing must have counted greatly intheeventual choiceof hisideological direction. His
parents homewasaplacefor “regularly held literary gatheringsthat attracted the | eftist intelligentsia, some of them
Marxists.”*Moreover, thethreechildren of thefamily joined left-wing youth movementsat an early age. But asinthe
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case of so many central European intellectuas, the subsequent course of history radicalized Michael against
authoritarian political movements.

Hewent onto study medicineat the University of Budapest, graduating just ayear beforeWorldWar |. Even
before obtai ning hisdiploma, hewas publishing in chemistry, and although qualifying asaphysician, he also earned
aPh.D. in chemistry with athesis on thermodynamics. Inthe Albert Einstein Archivesisaconsiderable amount of
Einstein-Polanyi correspondence. It beginswithal etter of January 30, 1913from Zurich, by Einsteinto Professor Bredig
in Karlsruhe, who had been unableto judge Polanyi’ sthesison entropy at high pressures, and who had sought advice
onitfromEinstein. Thelatter responded, “ The publicationsof your Herr Polanyi please mevery much.” Einstein had
checked them and found them altogether useful and full of fortunate thoughts. (He only wished that it had been done
at lesslength.) Then follows a series of handwritten letters to Polanyi, in which Einstein does find some points of
disagreement on mattersof thermodynamics. Butthey clearly speak asequals. M. Polanyi’ sson, John C. Polanyi, later
noted that Polanyi’ sfirst scientific paper was published on Einstein’ srecommendation, adding, “it really marked the
first stepin my father’ sacademic career.”?

Polanyi’ sinterest inthe history of sciencewas perhapstriggered by the personal experience of many historic
episodes. When he presented histheory at ameeting in Berlin, at which Einstein was another participant, histheory
was rejected, and it took more than a decade until his views began to gain acceptance. Eventually, Polanyi became
aresearcher at theKaiser WilhelmInstitutefor Physical Chemistry in Berlin, wherehedevel oped hisbest-knownwork
ondislocationtheory. Leaving Germany whenthe Nazi party seized power in 1933, he became Professor of Physical
Chemistry at the University of Manchester, where he continued aperiod of high achievementsin physical chemistry.
But perhaps under the pressure of contemporary history, his interest turned to the social sciences, and he resigned
his professorshipin1948to movetoachair in social studies. After hisretirement in1958, he continued hisresearches
in the sociology and philosophy of science at Merton College, Oxford.

Two Sources of Polanyi’s Approach

Tounderstand theanimus of hisphilosophical-sociol ogical views, onemust remember that throughout most
of hiscareer asascientist, amain model for philosophy of sciencefor the scientific community camefromthewritings
of logical positivistsor logical empiricists, whointheir most extremewritings seemed to say that scienceisbased only
on sense data and that all questionsthat cannot be subjected to testsin the laboratory are meaningless. But Polanyi’s
ownwork had convinced him that while objective knowledge isthe basis of science astransmitted within and by the
scientific community as awhole, during the nascent period of the individual scientist, he or she draws on resources
quitedifferent fromthosethat follow thelogic of justification of proven achievements. Some prominent philosophers
thought otherwise. Thus in a passage quoted by Polanyi, Hans Reichenbach, in the essay “The Philosophical
Significance of the Theory of Relativity,” had written that “the philosopher of science is not much interested in the
thought processeswhichlead to scientific discovery; helooksfor alogical analysisof thecompleted theory, including
the relationships establishing itsvalidity. That is, heis not interested in the context of discovery, but in the context
of justification.”® To be sure, Reichenbach at once modified this severe judgment by adding “ but the critical attitude
may make a man incapable of discovery; and aslong as heis successful the creative physicist may very well prefer
hiscreed to thelogic of theanalytic philosopher.” 'Y et, one should also notethat no sooner had he madethisgenerous
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gesture he followed it up by writing: “The philosopher has no objectionsto aphysicist’ s beliefs so long asthey are
not advanced in the form of a philosophy.”#

To all this, Polanyi opposed the value of what he called “tacit knowledge,” the “personal notions and
concepts’ that are essential for progress and motivating, but that may be neither sanctioned by the scientific theories
of themoment nor evenawaysfully knowntothecreating scientist. | shall havemuchto say about thislater, including
thesurprising test of theconcept. But Polanyi went further by al so opposing reductionism, thewidely-held conviction
that ultimately all biological and social phenomenawill yield to the primacy of explanation interms of mathematics,
physics and chemistry--and one should add that since the triumph of quantum mechanics most physicistswould say
that chemistry itself isjust that part of physics which really works.

Another, if | may say, radicalizing event in Polanyi’ slife appearsto have been hisvisit to the Soviet Union
inthemid-1930s, where, helater wrote, hefirst encountered questionsof philosophy. DuringadiscussionwithBukharin
inMoscow in1935, Polanyi was especially appalled by the concept of “ planning and guidance of scientificresearch,”®
and returned from thetrip eager to devote himself to work on behalf of thefreedom of scientiststo choosethe content,
subject and means of their work. Thereby he ran head-on into the opposition from the then strong movement in the
United Kingdom, led in the opposite direction by such well-known scientistsas J. D. Bernal, J. S. Haldane, and P. M.
Blackett. The Society for the Freedom of Science, which Polanyi founded and which attracted many adherentsinthis
country also (for example, P. W. Bridgman at Harvard), was no match.

Infact, with the expl osion of research opportunitiesin the post-World War |1 era, the support systemin most
countriesin the West showed itself capable of providing scientists with the necessary elbow room for the pursuit of
their ownideas. But during the pre-World War |1 periodin Britain, the preval ence and distinction of ideas expressed
by scientistswith Marxist leaningswas reinforced by afamous conference on the history of science heldinthe early
1930s, inwhichanumber of Soviet scholarsmade presentations. Themostimpressiveand memorableamongthemwas
BorisMikhailovich Hessen, who published awork entitled“ The Socia and Economic Rootsof Newton’ sPrincipia.”
Init, hefollowed the demand of Friedrich Engels, whose views on the history of science were the most commanding
element in hiswhole approach. | should inject here that when | visited Chinaafew years ago to give some lectures
onthehistory of scienceunder theauspi cesof the Chinese Academy of Sciences, | found that for most Chinesescholars
the one basic work in the history and philosophy of science was till the set of notes Engels had prepared for himsel f
inthe period between 1873101882, published in 1927 under thetitle Dial ecticsof Nature. To Engels, in hiswords, “A
single achievement of science like James Watts' steam engine has brought in morefor theworld inthefirst 50 years
of itsexistencethan theworl d hasspent onthe promotion of sciencesincethebeginning of time.”® Scienceitself should
thusbeexaminedinthelight of Marx’ stheory of historical materialism. AsEngelshad putit, “ Itisnot theconsciousness
of men that determinestheir existence, but their social existence that determinestheir consciousness.”” And Engels
added, “ From the very beginning the origin and development of the sciences has been determined by production.”®

Inthisspirit, Hessen, on British soil, attacked thevery icon of abstract scienceintheformof Sirlsaac Newton,

and proclaimed, ashe put it, “ the compl ete coincidence of the physical thematics of the period, which arose out of the
needs of economics and technique, with the main content of the Principia.”®
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Toward the Tacit Dimension

Opposition to such currents of thought, accepted in the 1930s more widely in the West than we now may
believe, surely determined Polanyi’ smativation inlarge part. Hisvisit to the Soviet Union, of which | spoke earlier,
provided aforceinthe samedirection. Todocument this, | can do no better than quote apart of Polanyi’ sintroduction
to hisbook, The Tacit Dimension, which he completed whileavisitor at the Center for Advanced Studiesat Wesleyan
University in April 1966. There he bared to us his soul in these words:

| was struck [during the discussion with Bukharin] by the fact that thisdenial of the very existence
of independent scientific thought came from a socialist theory which derived its tremendous
persuasive power from its claim to scientific certainty. The scientific outlook appeared to have
produced amechani cal conception of manand history inwhichtherewasno placefor scienceitself.
Thisconception denied altogether any intrinsic power to thought and thus denied al so any grounds
for claiming freedom of thought . . ..

My search hasled metoanovel ideaof human knowledgefromwhichaharmoniousview of thought
and existence, rooted in the universe, seemsto emerge.

| shall reconsider human knowledge by starting from the fact that we can know more than we can
tell..20

Y ou see herein theitalicized phrase the head-on attack against the instrumentalism of the positivistswho, since the
timewhen Galileo madethedivision between primary and secondary qualities, declaring that we can know for certain
only what can be rendered in quantifiable, shareable terms. And it is also a confrontation with the Wittgensteinian
positivism which, in the last sentence of the Tractatus declares that whereof we cannot speak, thereof we must be
silent--the implication being, of course, that such things are not worth talking about.

Perhaps | should be permitted here abrief digression of apersonal nature. | cameto know and like Michael
Polanyi during thelast two decades of hislife, when he often visited the United States. Hewas of course alwaysvery
graciousto younger colleagues; but we al so shared areaction against the more extreme form of positivism--although
inthose post-World-War-I1 decades, the Vienna Circle type of positivism had become ameliorated by taking interest
insociological, psychological, and historical components, and had moved away fromthestrict formthat characterized
itsearly phase. Although | wasadoctoral thesi sstudent of Bridgmanwhowasoften calledthefather of operationalism,
and also was then a younger colleague and teaching assistant to Philipp Frank--the biographer of Einstein and one
of the main movers of logical empiricism--I discovered through the study of the history of science that the model of
scienceinterms of observable phenomenaand thelogic of analysisand mathematics al one by no means accountsfor
creation, discussion, acceptance, rejection, and ultimatefate of any scientific advance. Thereisadistinction between
two meanings of science: science, let uscall it S, which isthe personal stage of science; and science S,, that part of
science which becomes the corpus that gets into textbooks as current, public science.

This distinction became particularly clear to me while assembling and studying the archives of Einstein at
Princeton, fromthemid-1960son. Thereforeinmy experience | found myself also needing to go to away of thinking
about the growth of science which would add adimension to thelogical -analytic and the phenomenomic dimensions.
Inmy casel opted for including athird dimension inthe snigy of the origins of scientific thought, the thematic one.



That is not the subject of my talk; but it indicates why | had sympathy for Polanyi’s wish to escape from a
two-dimensional view of science.

Buttoreturnto Polanyi’ spresentation of The Tacit Dimension. Immediately after thepassageswhich | quoted,
ending with the point that “we can know more than we can tell,” he adds, “ Thisfact seems obvious enough; but it is
not easy to say exactly what it means.” And hegivestheexample of pattern recognition--for example, therecognition
of somebody’ sface-- which, he might add nowadays, clearly issoidiosyncratic an activity that we can’ t teachiit (yet)
to acompuiter.

Polanyi triesto make it plausible that one can know and act on what one cannot tell by referring to Gestalt
psychology. Herefusesto think that Gestalt psychol ogy can bereduced to thedisposition of impressionsontheretina
or the brain. Rather, to him Gestalt is “the outcome of an active shaping of experience performed in the pursuit of
knowledge. The shaping or integrating | hold to be the great and indispensable tacit power by which all knowledge
is discovered, and once discovered is held to be true.”* And it is not only perception which is an instance of tacit
knowing. More generally, “our bodily processes participate in our perceptions’ ;2 and once we understand that this
is the case one can “throw light on the bodily roots of al thought, including man’s highest creative powers.” 3

Thisisanal ogousto Dilthey’ sand Lipp’ steachingthat thereisanempathy orin-dwelling requiredfor aproper
knowledgeof manandthehumanities, an aesthetic appreciationthat may not bepossibletorender directly inlanguage.
Polanyi believes the same to be the case for the natural sciences also.

Torely onatheory for understanding natureistointeriorizeit. For weareattending fromthetheory
tothings seeninitslight and are aware of the theory, while thus using it, in terms of the spectacle
that it servesto explain. Thisiswhy mathematical theory can be learned only by practicing its
application: itstrue knowledgeliesin our ability to useit.

Formalizingall knowledge, “totheexclusion of any tacit knowing,” whichistheaim of thosewhoholdtothe
model of “ strictly detached objectiveknowledge...”, is" self-defeating, for in order that we may formalizetherel ations
that constitute acomprehensive entity, for example therelationsthat constitute afrog, thisentity, i.e., the frog, must
befirst identified informally by tacit knowing.”*> And Polanyi adds that the most “ striking concrete example of an
experience that cannot possibly be represented by any exact theory” is simply “the experience of seeing a problem,
asascientist seesit in his pursuit of discovery.”'® What you need most at that stageis “the intimation of something
hidden, whichwemay yet discover.” Itisthis“tacit foreknowledge of yet undiscovered things’*” which providesthe
someti mes passi onate motivation to uphold adirection of work or atheory against heavy pressuresfrom the outside.

Elaboration and Responses

Thisapproach hastworesults. Oneisthat heisinhead-on conflict with Karl Popper, by severely disagreeing
with Popper’ s doctrine that “ The scientist is not only indifferent to the outcome of his surmises, but actually seeks
their refutation.” 8 Polanyi responds, “ Thisisnot only contrary to experiencebut logically inconceivable. Thesurmises
of aworking scientist are born of the imagination-seeking discovery. Such effort risks defeat, but never seeksit. It
isinfact hiscraving for successthat makesthe scientist take therisk of failure. Thereisno other way.”*® Obviously,
aworking scientist is speaking here.

20



The second result is that Polanyi touches here, without saying so, on the very old problem of how major
discoveryispossibleinthefirst place, giventheobvious, severelimitationsof thehumanmind, faced withtheinfinitude
of natural phenomenaand their connections. Einstein himself tried to answer itin1918 with the daring suggestion that
our mindsareguided by “what L eibniz termed happily "the preestablished harmony’.” 2 Y ouwill recall that Gottfried
Wilhelm Leibniz had postulated that our ability to discover the laws concerning material bodiesis one aspect of the
unity fromwhich God created thetwo apparently separate entities of the universe, the spiritual and thematerial. Each
of these obeysits own laws, but they can interact in sympathetic unison, somewhat in the way one string instrument
goesinto resonanceand picksup the sounds made by asecond onewhichistunedtoit. OrtouseL eibniz’' sownwords
toexplainthispossibility of harmoniousinteraction, in which heusesanimagethat must havedelighted Einstein, “the
soulsfollow their laws and the bodiesfollow theirs, but neverthel essthese two beings of entirely different kind meet
together and correspond to each other liketwo clocksperfectly regul ated at thesametime. Itisthisthat | call thetheory
of preestablished harmony.”

In the early 19th century, the Danish physicist Hans Christian Oersted also struggled with this problem; in
hisway of reading Immanuel Kant, which wastypical for the Natur philosophen, Kant’ sinsistence that phenomenal
factsarenot thingsin themsel vesbut mere appearances, culminated inthewarning that the study of these appearances
and the connections between them are an interaction not with nature but with one’sown mind. AsKant had putitin
the Critique of Pure Reason,

That nature should direct itself according to our subjective ground of apperception, and should
indeed depend uponitin respect of itsconformity tolaw, soundsvery strangeand absurd. But when
weconsider that thisnatureisnot athinginitself butismerely an aggregate of appearances, so many
representationsof themind, weshall not besurprisedthat wecandiscover itonly intheradical faculty
of al our knowledge, namely intranscendental apperception, inthat unity onaccount of whichalone
it can be entitled the object of all possible experience--that is, nature.2

Oersted, and | think Polanyi al so, found thisidealism uncongenial to aworking scientist’ smind, and Oersted
thereforeinvented amodification, in his splendid conception of an “ anticipating consonance” 2 existing between the
mind of the scientist and the workings of nature. Polanyi comesvery closeto thisnotion. For example, he writes,

When adiscovery solvesaproblemitisitself fraught with further intimations of an indeterminate
range, and ...when we accept the discovery astrue, we commit ourselvesto abelief in al these as
yet undisclosed, perhaps as yet unthinkable, consequences. This is of course not explicit
knowledge, and [he acknowl edges] thereisno explicit justification for the perception of adawning
truth.2

Still, Polanyi never quite admitted that these elements of tacit knowledge and of intimations of undisclosed
conseguences are, more often than not, simply wrong, although as aworking scientist he must have observed thisto
bethecase. But hewould also haveknown that thereisacertain pattern to theseintimations, or anticipations. Almost
by definition, amajor scientist is one for whom this mechanism somehow works, at least often enough. At any rate,
whether these anticipationsare correct or turn out to be“adelusion”? (hiswords), Polanyi holdsit futileto search for
strictly impersonal criteria of itsvalidity, “as positivistic philosophies of science have been trying to do for the past
80 yearsor s0.”®
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Intheclimateof thedecay of logical positivismafter themid-fifties, Polanyi’ sconception of tacit knowledge,
or persona knowledge, did not remain a prominent target of attack. In any case it was never really a completely
thought-through theory of scientific creativity. On the other hand, a concept which Polanyi thought to be directly
related to thetacit dimension, namely “ emergence,” seemsto meto have beenthen, and remainsnow, afocusof debate
and opposition, particularly from among biologists. To rescue biology from reductionism, from being dissolved into
merephysicsand chemistry, Polanyi announced“ the princi pl ethat the operationsof ahigher level cannever bederived
from the laws governing itsisolated particulars,”? hence that “none of the biotic operations can be accounted for by
the laws of physics and chemistry.”#

Herewe encounter anewer version of the old debatewhich so agitated scientistsand philosophersinthel9th
century, of mechanismversusvitalism. Of coursePolanyi did not deny that thereis* agreat deal of truthinthemechanical
explanation of life”;% but he wanted to insist that living functions are “ determined at all stages by a combination of
amechanism with organismic regulation.”® At thevery least, he said, “aprinciple not present in the inanimate must
comeinto operation when it givesbirth to living things.”* Such views, coming from a prominent physical chemist,
found probably amuch morewilling audience outsidethelaboratory thaninit, and thismay account in part for thefact
that we are holding thismeeting in recognition of thework of Michagl Polanyi not in our Mallinckrodt Laboratory of
Chemistry, but inthe Sperry Room of the Harvard Divinity School.

Also, to Polanyi, the principal interest of evolution wasthe rise of man from“lower” beings. To him, the
problem of evolution seemsto boil down to understanding how we reached “ our position as the highest form of life
on earth, and our own advent by aprocessof evolution.”3 But weare now inthe age of anti-specieism, inwhich even
the Spotted Owl hasstill somepoalitical clout; so one cannot expect much resonance nowadayswith Polanyi’ scall for
areshaping of “the problem of evolution deformed by the current theory of evolution.”?

The origin of species was a preoccupation which he thought can only make us “lose sight” of that more
fundamental question. Properly understood, evolution is an expression of the concept of the “ stratified universe of
living things,” *inwhich progressfrom onelevel to the other cannot bedoneviareduction, or even by the continuation
of thelogic of onelevel with respect tothelogic of the second aboveit, but rather by emergence--"thefirst emergence
by which life comesinto existence being the prototype of all subsequent stages of evolution.”* Polanyi isquitefrank
that such ideas connect with earlier versions encountered in the history of science, for example, that of Teilhard de
Chardin.®

Withsuchtoals, Polanyi struggled withwhat hecalled theconcept of the* potentiality for obediencetohigher
demands,” % and “the capacity to feel reverencefor men greater than oneself,” 3" both of which heregarded as aspects
of the process of evolution. The Harvard Biology Labsbeing, asit were, only astone' sthrow away from thisroom,
one must acknowledge that within avery different system of concepts than Polanyi’s, sociobiologists such asE. O.
Wilsonareinfact struggling with very similar problems, summarized under the heading Altruism. | mentionthisonly
to indicate what to an historian of scienceis again and again so impressive: the continuity of preoccupations of the
same sort within very different frameworks and worldviews, from the pre-Socraticsto the end of the 20th century.

Consequences of Polanyi’s Doctrines

Asif by simple extrapolation, we can almost certainly guesswhere Polanyi’ sthought would land next. Itis
the modern base for moral belief. How, he asked, can
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intellectual powers, groundedintacit knowingand descended from evol utionary emergence...exercise
the kind of responsible judgment which we must claim if we areto attribute amoral senseto man.
Inaworldwhere, itiswiddy held, scientificrationalismhasimpaired moral beliefs...by shatteringtheir
religious connections, where the Enlightenment weakened ecclesiastical authority, and modern
positivism denied justification to all transcendent values;*®

where, he asked, can one find atheory for reestablishing the justification of moral standards? Control through
established ecclesiastical authority appealed to Michael Polanyi as little as the control of scienceitself. Thus he
wrote,

It was only when the philosophy of Enlightenment had weakened the intellectual authority of the
Christian churches that Christian aspirations spilled over into man’s secular thoughts and vastly
intensified our moral demands on society. The shattering of ecclesiastical control may have been
morally damaginginthelongrun, butitsearly effect wasto rai sethe standardsof social morality.39

What hefeared most of all wasthefusi on of scientific skepticismand moral perfectionism. Hesaw that hybrid
represented by modern existentialism and by what hecalled* anangry absol uteindividualism.”* Andthesamehybrid
also, by demanding atotal transformation of society as a utopian project, expressed itself in Marxism as a political
doctrine. Infact, it would bedifficult to associate Polanyi’ sideaswith allegiancetoany “ism;” for by putting centrally
the concept of tacit thought as an indispensable element of all knowing, “ The transmission of knowledge from one
generationtotheother must be predominantly tacit,” * and theref ore cannot becomeconcretizedinauniquely shareable
ideology at agiven time or through history.

Andyet, apparently paradoxically, Polanyi seesaway of attemptingtotal individual understandingwithone's
own mental faculties. That aternativeis*entrusting oneself...to ateacher or leader.”* St. Augustine observed this
when hetaught, “Unlessyou believe, you shall not understand.” However, Polanyi doesnot hold out great hope that
religion as now understood could fill this place for the need for tradition. “Modern man’scritical incisiveness must
be reconciled with his unlimited moral demandsfirst of all on secular grounds. The enfeebled authority of reveal ed
religion [as he called it] cannot achieve thisreconciliation; it may rather hopeto berevived by its achievement.”*

Polanyi’ sfinal paragraph indicateshispuzzled frame of mind onthispoint: “ Perhapsthisproblem cannot be
resolved on secular grounds alone. But its religious solution should become more feasible once religious faith is
released from pressureby an absurd vision of theuniverse, and sotherewill open upinstead ameaningful worldwhich
couldresoundtoreligion.”* Thisviewisconnected, | believe, with Einstein’ smuch better devel opedideason Cosmic
Religion.

| don’t see it as my task to provide arebuttal to, or even a general assessment of Polanyi’ sthoughts. This
hasbeen donemany times, for example, inthevolumeIntellect and Hope, edited by L angford and Poteat. But perhaps
afewwordsareappropriateabout theway commentson The Tacit Dimensiongenerally run. Let merefer hereto Robert
S. Cohen’sessay inthe volume edited by Marjorie Grene, | nter pretations of Life and Mind, an essay entitled “ Tacit,
Social and Hopeful.” Cohen, both a physicist and a philosopher of science, acknowledges right away that the tacit
dimension of knowing appearsto him“ acceptable and well-established.” Polanyi did not discover tacit knowledge,
but he discovered at least how important it wasin his own epistemol ogy, and made more of it than many others. For
Polanyi, “knowledgeissituated withinabackground of clues, or atacit background.” That“ meansthat thereisareality
hidden behind the discovered objects. And so obj ectsaswglénow them become cluesto an asyet undiscovered and



deeper level of reality.” ¢ For philosophy, thisposesanimmense challenge owing to thewhol e seriesof progressively
morehiddenrealitiesitimplies.

But, Cohen asserts, thereisinall thisahint that Polanyi hasanovel and interesting though undevel oped view
of how the history of science progresses. “Polanyi assertsthat different epochs of science offer different cue-maps,
different forms of in-dwelling.”#” Any working scientist who has passed through the development of hisor her own
fields over a couple of decades (and nowadays that is an immense distance), with the possibility of vast changes of
mind and attitudes-—-is likely to assent to this picture.

The “Big Book” and “the Story of Relativity”

Thework that most closely connects Polanyi withthefield of thehistory of scienceasscholarshipisof course
chiefly what he called his“big book,” Personal Knowledge: Toward a Post-Critical Philosophy, published in 1958.
As he says at the beginning of his Preface,

This is primarily an inquiry into the nature and justification of scientific knowledge. But my
reconsideration of scientificknowledgeleadsontoawiderangeof questionsoutsidescience. | start
by rejecting the ideal of scientific detachment. In the exact sciences this false ideal is perhaps
harmless, foritisinfact disregardedthereby scientists. Butweshall seethat it exercisesadestructive
influence in biology, psychology and sociology, and falsifies our whole outlook far beyond the
domain of science. | want to establish an alternativeideal of knowledge, quite generally.

Hence the wide scope of thisbook and hence al so the coining of the new term | have used for my
title: personal knowledge. Thetwo wordsmay seem to contradict each other: for trueknowledgeis
deemed impersonal, universally established, objective. But the seeming contradiction isresolved
by modifying the conception of knowing.*®

That new conception isbased on the view that the personal participation of the knower in acts of understanding does
not make such understanding subjective. Theact of comprehensionis“aresponsible act claiming universal validity.
Such knowing isindeed objective in the sense of establishing contact with a hidden reality.”“

The book was based on his Gifford Lectures, delivered in 1951-52 at the University of Aberdeen. But he
confesses that he spent “nine years almost exclusively on the preparation of thisbook.”*® Nevertheless, as even his
friends and followers admit, it is by no means an easy book to read or accept. Intheir introduction to the collection,
Intellect and Hope, Essaysinthe Thought of Michael Polanyi, theeditors, ThomasA. Langfordand William A. Poteat,
begin with the sentence: “Personal Knowledge is an exasperating book.” They add,

If onedoesnot find it exasperating, onehasnot really read it.... There can be no doubt that Personal
Knowledge comesto uswith itsrhetoric all out of focus. Itisamixed bag....Philosophers by and
large, at | east Engli sh-speaking phil osopherson both sidesof the Atlantic, find Per sonal Knowledge
annoying becauseit isdangerously loose, innocuous because it sayswhat has been said el sewhere
and better, or irrelevant because its preoccupations are no legitimate concern of philosophy or of
philosophers....One never ‘ gets going.’®
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Thereisnodoubt that thebook ismaddeninginspots. For example, Polanyi writes, “ Theprincipal purposeof thisbook
isto achieveaframe of mindinwhich | may hold firmly towhat | believeto betrue, eventhough | know that it might
conceivably befalse.”%? |t hasbeen suggested that it may bebest to consider it an example of the confession literature,
with such distinguished antecedents as Augustine and Rousseau.

Polanyi beginsby going over aversion of thedevel opment of theideasof thesolar systemduringthescientific
revolution of the I7th century as a consequence of the Copernican model, and he draws on various well-known
anecdotes to show how foolish it would be to hold that these early scientists forbade themselves to “go beyond
experience by affirming anything that cannot be tested by experience.”*® Ecstatic passagesfrom Kepler easily show
the oppositeto bethe case. But Polanyi devotesonly afew pagesto these matters, for hismain proof dependson what
hecalls“thestory of Relativity.” That theory wasindeed taken by the positiviststo show that through instrumentalist
thinking Einstein had freed |19th-century physics from its metaphysical underpinnings, and thereby made the
breakthrough to modern science. Polanyi correctly points out that every textbook of physicstried to present therise
of relativity as the necessary response to an experimental situation, namely the supposed null result of the
Michelson-Morley experiment searchingfor anether driftin|887--fully inaccord with thesensationist or positivist view
of how theories must proceed. (Aswell, we should add, the easiest pedagogic method of convincing students that
they must take seriously what otherwise would be so counter-intuitive.) But, Polanyi declares, “the historical facts
aredifferent.”>* Henoted that Einstein, in hispublication, had not mentioned theMichel son-Morley experiment at all,
and concludesfrom it that thistheory was proposed “ on the basis of pure speculation, rationally intuited by Einstein
before he had ever heard about it.”*

An Experimental Proof of Tacit Knowledge

L et usstop at thisimportant point in Polanyi’ sbook and consider what you, asan historian of science, would
now do on the basis of such a personal hunch or presupposition. It isan interesting enough case to give it serious
treatment. Y ouwould beginby searchingtheliteratureof theperi od aroundthepublication of thetheory, encompassing
perhapsadecadeto either sideof it, and not only of Einstein but of hiscontemporaries, to seewho sayswhat, if anything,
about the Michel son-Morley experiment but al so about the others of the same sort which wereavailableby 1905. Then
youwouldtry to consult avail able documentsin the archives of the main personsinvolved in the genesis and debates,
proand con, of thespecial theory of relativity, inthehopeof finding contemporaneousexchangesor unpublished drafts
and manuscriptsfromEinstein, butalsofromH. A. Lorentz, H. Poincaré, etc. Y ouwouldalsotry toconsult oral history
interviews, autobiographi cal writingsat alater stage, and soforth. If apromising Ph.D. candidate had cometo mewith
such aproject, | would have estimated it would take ayear or two of research and quite a bit of travel to archives. In
fact, assome of you may know, | publishedalongarticleonthiscaseinlsisin|969, entitled“ Einstein, Michelson, and
the Crucial Experiment,” and it did take methe better part of ayear.

But Michael Polanyi did none of that. Ashetellsusin hisbook Personal Knowledge, he availed himself of
aremarkable shortcut. After all, he had beenintouch with Einstein sincel913. Taking advantage of hisentré, andin
order “tomakesure” of hishunchthat Einstein’ stheory wasbased on*“ purespeculation, rationally intuited by Einstein
beforehehad ever heard” of theMichel son-Morley experiment, Polanyi got intouchwith thephysicist N. Balazswho
wasworking with Einsteinin Princeton in the summer of 1953, and asked hisfellow former-countrymento submit this
speculation to Einstein himself.
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Infact Balazshad aninterview with Einstein on that subject, describing it to Polanyi inaletter of July 8,1953.
He reported that Einstein concurred that (as Balazs wrote) “The Michelson-Morley experiment had no role in the
foundation of thetheory. He got acquainted withit whilereading L orentz’ s paper about thetheory of thisexperiment
(heof coursedoesnot remember exactly when, though prior to hispapers), butit had nofurther influenceon Einstein’s
considerations, and the theory of relativity was not founded to explain its outcomeat all.”% What did matter during
the genesis, Einstein had told Balazs, was his concern with a series of more fundamental problems, such as the
impression an observer, moving with the velocity of light, would have while viewing the light wave, and the lack of
symmetry of action between coils and magnets when they are moved with respect to each other in producing the
induction of currentsin the coil.

Needlessto say, this second-hand report of what Einstein may have said to Balazs, which Polanyi strangely
chose to quote only in a footnote in his book, was not found convincing either by philosophers of science or by
historiansof science, themore so asthebook asawholewasusing thisreport asatool inan otherwisequiteidiosyncratic
attempt at anew epistemology. Not until yearslater, when all the supporting work that | have mentioned above as
necessary was done, would there be the kind of impact on the scholarly community which Polanyi had hoped to make
by hisshortcut. (And eventhen, | should add, tothisday, long after all the supporting documentshave been produced,
therearedtill afew dedicated empiricistsor experimenticistswhowill havenoneof thisevidence, and they areholding
on gloriously to their suspension of disbelief, which Samuel Taylor Coleridge thought was proper only for poets.)

Andyet, andyet.... Polanyi wasright. Hishunch, of which hewas so convinced that hetested it only inthe
most perfunctory way, through athird party rather than even taking the troubleto put the question to Einstein himself,
wasborne out later by agreat deal of morelaboriouswork by somebody else. To besure, Polanyi overreached when
hedeclaredthat Einstein’ stheory wasframed“ onthebasi sof purespecul ation, rational ly intuited,” butitwasevidently
based chiefly both on the speculation about athought experiment (that of traveling with the speed of light dlong alight
beam) and some old, well-established |9th-century experimentslong before Michelson’s, those of Faraday, Fresnel,
and of stellar aberration.

How could that be? Wasit merely an accident that Polanyi’ s presupposition was borne out on the whole?
Perhaps. But | prefer to think of it in Polanyi’sown terms. After all, for decades he had been avery prominent and
successful scientist himself, engaged both in experiment and theory. He had internalized how scientists think, and
had observed how othersdotheir work, infinished publicationsaswell asin conversations, andindebates, for example
during histimein Berlin, when Einstein was al so there and Polanyi saw much of him. Inshort, if thereissuch athing
as apper ception, personal or tacit knowledge, and in-dwelling, we must allow Polanyi to have had those capabilities
asascientist himself. Or toputitinHans Christian Oersted’ sterms: Polanyi’ s prediction of how seriousresearchin
the entirely different profession of the history of science would illuminate the genesis of relativity was an act of
anticipating consonance with thereal state of affairs, one that would be made fully clear only later.

Inshort, | would liketo hold open the possibility that it is precisely Polanyi’ slack of having made aserious
study and yet having reached the right sort of conclusion that constitutes, asit were, an experimental verification of
hisconcept of personal and tacit knowledge. Weall know that this sort of mechanism hasworked in science, fromthe
daysof Kepler and Galileowho madeadvancestowhichtheir purely scientificknowledgeof thetimedidnot real ly entitle
them. Polanyi isthefirst examplel know wherethe same sort of thing happened in the pursuit of the history of science
itself.5
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