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Foreword

JEHANE R. KUHN

Tom’s preface to an earlier selection of his published papers, The Essen-
tal Tension, published in 1977, was cast as the narrative of a journey
of inquiry—towardg, and then on from, The Structure of Scientific Revo-
lutions, published fifteen years earlier. Some autobiographical framing
was called for, he explained, since his published papers did not tell the
story of a journey that had found its way from physics to historiogra-
phy and philosophy. The preface to that volume closed by focusing on
the philosophical/ metahistorical issues that “currently . . . concern me
the most, and I hope before long to have more to say about them.”
In the introduction to this new volume, the editors place each paper in
relation to those continuing issues, again pointing forward: this time to
the work-in-progress which they are preparing for publication. It will
represent not the goal of Tom’s journey, but the stage at which he
left it.

The title of this book again invokes the metaphor of a journey, and
its closing section, which records an extended interview at the Univer-
sity of Athens, amounts to another, longer, more personal narrative. I
am delighted that the interviewers, and the editorial board of the journal
Neusis, in which it first appeared, have agreed to its republication here.
I was present during the interview and admired the knowledge, percep-
tiveness, and sympathetic candor of the three colleagues, who were also
our hosts in Athens. Tom was exceptionally at ease with these three
friends and talked freely on the assumption that he would review the
transcript; but time ran out, and that task fell to me, in consultation
with the other participants. I know that Tom would have intervened
in the transcript substantially—not so much from discretion, which was
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notgamong his virtues, as from courtesy. In his talk as it appears here,
there are expressions of feeling and of judgment, some of which I'm
fairly sure he would have moderated or perhaps omitted; I did not think
it my place—or anyone else’s—to moderate or omit them on his behalf.
Many of the grammatical inconsistencies and unfinished phrases of in-
formal talk have for that reason been left unsmoothed, as a reminder
of the interview’s unauthorized status. I am grateful to colleagues and
friends, in particular Karl Hufbauer, who have caught local errors of
chronology or helped to decipher names.

The circumstances in which Jim Conant and John Haugeland ac-
cepted the task of editing this volume are told in their introduction; [
have only to add that Tom’s wholehearted confidence is the best testi-
monial they could have. I am warmly grateful to them, and no less
warmly to Susan Abrams, for her friendship and, inseparably, her pro-
fessional judgment, during this project as in the past. Sarah, Elizabeth,
and Nathaniel Kuhn are sustaining participants in my role as their fa-
ther’s literary executor.
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Introduction

JAMES CONANT AND JOHN HAUGELAND

Shifts ﬁaPPen.\ /

)

In The Structure of Scientific Revolutions, as nearly everyone knows,
Thomas Kuhn argued that the history of science is not gradual and
cumulative, but rather punctuated by a series of more or less radical
“paradigm shifts.” What is less well known is that Kuhn’s own under-
standing of how best to characterize these episodes itself underwent a
number of significant shifts. The essays collected in this volume repre-
sent several of his later attempts to rethink and extend his own “revolu-
tionary” hypotheses.

We discussed the contents of this volume with Kuhn at some length
shortly before he died. Although he declined to specify them in full de-
tail, he had a quite definite idea of what he wanted the volume to be.
In making this clear to us, he made several explicit stipulations, re-
viewed with us the pros and cons in several other cases, and then pro-
vided four general guidelines for us to follow. For those readers in-
terested in how the final choices were made, we will begin by briefly
summarizing these guidelines. ‘

The first three guidelines that we were given flow from Kuhn’s vision
of this volume as a sequel to, and as modeled upon, his earlier collection,
The Essential Tension, which appeared in 1977. In that collection, Kuhn
restricted himself to substantial essays that he regarded as developing
philosophically significant themes (albeit generally in the context of

()
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historical or historiographical considerations), as opposed to those that
mainly explore particular historical case studies. Accordingly, our first
three guidelines were: include only essays that are expressly philosophi-
cal in their concerns; include only those philosophical essays written in
Kuhn’s last two decades)finclude only substantial essays, as opposed
to brief reviews or addresses.

The fourth guideline concerns material that Kuhn regarded as essen-
tially preparatory to—in effect, early drafts of—the book he had been
working on for some years. Since it is also part of our charge to edit
and publish that work, making use, where appropriate, of this material,
we were instructed not to include any of it here. Covered under this
restriction are three important lecture series: “The Natures of Concep-
tual Change” (Perspectives in the Philosophy of Science, University of
Notre Dame, 1980), “Scientific Development and Lexical Change” (The
Thalheimer lectures, Johns Hopkins University, 1984), and “The Pres-
ence of Past Science” (the Shearman lectures, University College, Lon-
don, 1987). Although typescripts of these lectures have circulated here
and there in samizdat form, and ha¢e occasionally been cited and dis-
cussed in publications by others}¥/Kuhn did not want any of them pub-
lished in their present form.

Speaking very broadly, the essays reprinted here can be seen to address

four main topics. First, Kuhn reiterates and defends his view, going all

the way back to The Structure of Scientific Revolutions (hereafter cited

as Seructure), that science is a cognitive empirical investigation of nature

that exhibits a unique sort of progress, despite the fact that this progfess 'm {V
cannot be further explicated as “approximating closer and closer to[real-

ity.” Rather, progress takes the form of ever-improving technical| puz-

zle-solving ability, operating under strict—though always tradition- |
bound—standards of success or failure. This pattern of progress, in its

1. Kuhn made it clear that those essays with expressly philosophical concems that he chose o
omit from The Essential Tension were omitted because he had become dissatisfied with them,
and that he did not want them collected in this volume, either. In particular, he was adamant
that his 1963 essay “The Function of Dogma in Scientific Research” should not be included
here, even though it has been widely read and cited.

2. Perhaps the most notable of these is Ian Hacking’s essay “Working in a New World: The
Taxonomic Selution™ (in World Changes: Thomas Kuhn and the Nature of Science, ed. Paul
Horwich [Cambridge, MA: Bradford/MIT Press, 1993]), in which he expounds and attempts
to refine the central argument of the Shearman lectures.
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fullest realization exclusive to science, is prerequisite to the extraordi-
narily esoteric (and often expensive) investigations that are characteris-
tic of scientific research, and thus to the astonishingly precise and de-
tailed knowledge that it makes possible.

Second, Kuhn develops further the theme, which again goes back to
Structure, that science is fundamentally a social undertaking. This shows
up especially in times of trouble, with the potential for more or less
radical change. It is only because individuals working in a common
research tradition are able to arrive at differing judgments concerning
the degree of seriousness of the various difficulties(thap they collectively
face that some of them will be moved individually to explore alternative
(often—as Kuhn likes to emphasize—seemingly nonsensical) possibili-
ties, while others will attempt doggedly to resolve the problems within
the current framework.

The fact that the latter are in the majority when such difficulties first
arise is essential to the fertility of scientific practices. For, usually, the
problems can be resolved, and eventually are. In the absence of the
requisite persistence to find those solutions, scientists would not be able
to home in, as they do, on those rarer but crucial cases in which efforts
to introduce radical conceptual revision are fully repaid. On the other
hand, of course, if no one were ever to develop possible alternatives,
major reconceptions could never emerge, even in those cases in which
they genuinely became necessary. Thus, a socia/ scientific tradition is
able to “distribute the conceptual risks” in a way that would be impossi-
ble for any single individual, and yet is prerequisite to the long-term
viability of science.

Third, Kuhn spells out and emphasizes the analogy, barely hinted
at in the closing pages of Structure, between scientific progress and evo-
lutionary biological development. In elaborating this theme, he plays
down his original picture, which had periods of normal science within
a single area of research punctuated by occasional cataclysmic revolu-
tions, and introduces in its place a new picture, which has periods of
development within a coherent tradition divided occasionally by periods
of “speciation” into two distinct traditions with somewhat different
areas of research. To be sure, the possibility remains that one of the
resulting traditions may eventually stagnate and die out, in which case
we have, in effect, the older structure of revolution and replacement.
But at least as often in the history of science, both successors, neither
quite like their common ancestor, flourish as new scientific “specialties.”
In science, speciation is specialization.

‘-
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Finally, and most important, Kuhn spent his last decades defending,
clarifying, and substantially developing the idea of incommensurability.
This theme too was already conspicuous in Structure, but not very well
articulated. It is the feature of the book that was most widely criticized
in the philosophical literatur¢fj and Kuhn came to be dissatisfied with
his original presentation. Commensurability and incommensurability, as
presented in Kuhn’s later work, are terms that denote a relation obtaining
between linguistic structures. There are basically two new points underly-
ing this linguistic reformulation of the notion of incommensurability.

First, Kuhn carefully explicates the difference between distinct but
commensurable languages (or portions of languages) and incommen-
surable ones. Between pairs of the former, translation is perfectly possi-
ble: whatever can be said in the one can be said in the other (though it
may be considerable work to figure out how). Between incommensurable
languages, however, strict translation is not possible (even though, on
a case-by-case basis, various paraphrases may suffice for adequate com-
munication).

The idea of incommensurability, as it was elaborated in Structure,
was widely criticized on the grounds that it made it unintelligible how
scientists working under different paradigms were able to communicate
with one another (let alone adjudicate and resolve their disagreements)
across a revolutionary divide. A related criticism concerned the puta-
tive explanations of past scientific paradigms furnished within the pages
of Structure itself: didn’t the work undermine its own doctrine of incom-
mensurability by offering illuminating explanations (in contemporary
English) of how alien scientific terms were used?

Kuhn here responds to these objections by pointing out the difference
berween language translation and language learning. Just because a for-
eign language is not translatable into whatever language one already
speaks does not mean that one cannot learn it. That is, there is no reason
that a single person cannot speak and understand two languages that
he or she cannot translate between. Kuhn calls the process of figuring
out such an alien language (say, from historical texts) interpretation, and
also—to empbhasize its distinctness from so-called “radical” interpreta-
tion (a la Davidson)——hermeneutics. His own explanations of the termi-
nology from, say, Aristotelian “physics” or phlogiston “chemistry” are
exercises in hermeneutic interpretation and, at the same time, aids to
the reader in learning a language incommensurable with his or her own.

Kuhn’s second main point about incommensurability is a new and
fairly detailed account of how and why it occurs in two sorts of scientific
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context. Technical scientific terminology, he explains, always occurs in D
families of essentially interrelated terms; and he discusses two varieties C/’//
of such families. In the first variety, the terms are kind terms—roughly,
sortals—which Kuhn calls “taxonomic categories.” These are always !
arrayed in a s&ﬂemch}r, which is to say that they are subject to / >
what he calls “the ¥io-overlap principle”: no two such categories or ’/'V '
kinds can have any instances in common unless one of them entirely
and necessarily subsumes the other.

Any taxonomy adequate to the purposes of scientific description and
explanation is constructed on the basis of an implicit no-overlap princi-
ple. The meanings of the relevant kind terms specifying such taxonomic
categories, Kuhn argues, are partially constituted by this implicit pre-
supposition: the meanings of the terms depend on their respective sub-
sumption and mutual exclusion relations (plus, of course, the learnable
skills of recognizing members). Such a structure—which Kuhn calls a
“lexicon” —has, in itself, considerable empirical content, because there
are always multiple ways of recognizing (multiple “criteria” for) mem-
bership in any given category. Distinct taxonomic structures (ones with
different subsumption and exclusion relations) are inevitably incommen-
surable, because those very differences result in terms with fundamen-
tally disparate meanings.

The other variety of terminological family (also called a lexicon) in-
volves those terms whose meanings are determined in part—but cru-
cially—by scientific laws relating them. The clearest examples are the
quantitative variables that occur in laws expressed as equations—for
instance, weight, force, and mass in Newtonian dynamics. Though this
sort of case is not as well worked out in the extant Kuhnian texts, Kuhn
believed that here, as well, the meanings of the relevant fundamental
terms are partially constituted through their occugence in claims—in
this case, scientific laws—that categorically excludé certain possibilities;
hence any changes in the understandings or formulations of the relevant
laws must result, according to Kuhn, in fundamental differences in the
understandings (hence, meanings) of the corresponding terms, and thus
incommensurability.

This volume is divided into three parts: two groups of essays, each
arranged chronologically, and an interview. Part 1 includes five free-
standing essays presenting various of Kuhn’s views as they developed
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from the early 1980s through the early 1990s. Two of these essays in-
clude brief replies to comments that were made when the essays were
first presented. Although, of course, such replies can be fully appreciated
only in the context of those comments themselves, Kuhn is careful in
each case to summarize the specific points he is replying to, and the
resulting remarks add useful clarity to the main paper. Part 2 includes
six essays, varying widely in length, each of which consists mainly of
Kuhn’s response to the work of one or more other philosophers—often,
though not always, itself developments or criticisms of Kuhn’s own
prior work. Finally, in part 3, we have included a lengthy and candid
interview with Kuhn, conducted in Athens in 1995 by Aristides Baltas,
Kostas Gavroglu, and Vassiliki Kindi.

Part 1: Reconceiving Scientific Revolutions

Essay 1, “What are Scientific Revolutions?” (~1981), consists primarily
of a philosophical analysis of three historical scientific sea-changes (con-
cerning the theories of motion, the voltaic cell, and black-body radia-
tion) as illustrations of Kuhn’s then nascent account of taxonomic struc-
tures.

Essay 2, “Commensurability, Comparability, Communicability”
(1982), is an elaboration and defense of the importance of incommen-
surability with regard to the two principal charges that (1) it is impossi-
ble, because intelligibility at all entails translatability, hence commensu-
rability; and (2), if it were possible, it would imply that major scientific
changes cannot be responsive to evidence, and therefore must be funda-
mentally irrational. Versions of these charges made by Donald David-
son, Philip Kitcher, and Hilary Putnam receive particular attention.

Essay 3, “Possible Worlds in History of Science” (1989), develops
the idea—dramatically propounded but not well explained in Seruc-
ture—that incommensurable scientific languages (now called lexicons)
give access to different sets of possible worlds. In his discussion, Kuhn
clearly distances himself from possible-worlds semantics and from the
causal theory of reference (along with the associated forms of “real-
ism”).

Essay 4, “The Road since Structure” (1990), is announced as a brief
sketch of the book Kuhn had (in 1990) been working on for just over
a decade (the book he never finished). Though at the highest level the
topic of the book is realism and truth, what it mostly will discuss is
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incommensurability—with particular emphasis on why it is not a threat
to scientific rationality and its basis in evidence. Thus, in part, the book u;/y .
is conceived as a repudiation of what Kuhn regarded as certain excesses I
in the so-called “strong program” in the philosophy (or sociology) of V}/ 4/“]./
science. At the conclusion of the essay (and, in more detail, in the %
Shearman lectures), he describes his position as “post-Darwinian K:{F-
ianism,” because it presupposes something like an ineffable but perma-
nent and fixed “Ding an sich.” Kuhn had earlier rejected the notion of
a Ding an sich (see essay 8), and he again later repudiated (in conver-
sations with us) both that notion and the reasons he had put forward
for it.
Essay 5, “The Trouble with the Historical Philosophy of Science”
(1992), considers both traditional philosophy of science and the now
fashionable “strong program” in the sociology of science, and what is
wrong with each. Kuhn suggests that “the trouble” with the latter may
be that it recains a traditional conception of knowledge, while noticing
that science does not live up to that conception. The reconceptualization
that is required—and which gets rationality and evidence back into the
picture—is to focus not on rational evaluation of beliefs, but rather on
rational evaluation of changes in beliefs.

Part 2: Comments and Replies

Essay 6, “Reflections on My Critics” (1970), is the oldest essay in the
collection, and the only one that antedates the compilation of The Essen-
tial Tension. We discussed its inclusion explicitly with Kuhn, who was
pulled both ways. And, in trying to decide whether to include it, so
were we. On the one hand, it violates the third “guideline” mentioned
above, and, moreover, it consists primarily of corrections of various
misreadings of Structure—corrections that, in a perfect world, ought
not to be necessary. On the other hand, many of those misunder-
standings persist, and so their correction i still needed—something this
essay achieves with unique clarity, thoroughness, and vigor. In the end,
Kuhn left the decision up to us. We have decided to reprint it because
of its still relevant special merits, and because the volume in which it
originally appeared— Criticism and the Growth of Knowledge—has for
some time been out of print.

Essay 7, “Theory Change as Structure Change: Comments on the
Sneed Formalism” (1976), is a tentative but mostly very favorable dis-

0//
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cussion of Joseph Sneed’s model-theoretic formalism for the semantics
of scientific theories, along with Wolfgang Stegmiiller’s uses and elabo-
rations of it. Although the essay will be of particular interest to readers
already familiar with the Sneed-Stagmiiller approach, Kuhn’s remarks
are nontechnical and of more general interest as well. He is especially
gratified by the way in which, according to this approach, the central
terms of a theory acquire a significant part of their determinate content
from multiple exemplary applications. It is important that there be severa/
such applications, because they mutually constrain one another (via the
theory), thereby avoiding a kind of circularity. It is important that the
applications be exemplary because this emphasizes the role of learnable
skills, which can then be extended to new cases. Kuhn’s only expressed
reservation about the approach—albeit a serious one—is that it leaves
no obvious place for the essential phenomenon of theoretical incommen-
surability.

Essay 8, “Metaphor in Science” (1979), is a response to a presentation
by Richard Boyd about the analogies he sees between scientific termi-
nology and ordinary-language metaphors. Though they agree on sev-
eral important points, Kuhn demurs from the specific way in which Boyd
extends the view to include the causal theory of reference, especially
with regard to natural-kind terms. In his conclusion, Kuhn describes
himself as, like Boyd, an “unregenerate realist,” but he thinks this
doesn’t mean the same thing in their two cases. In particular, he rejects
Boyd’s own metaphor of scientific theories (coming closer and closer
to) “carving nature at the joints.” He likens this idea of nature’s “joints”
to Kant’s Ding an sich, an aspect of Kantianism he here rejects.

Essay 9, “Rationality and Theory Choice” (1983), is Kuhn’s contri-
bution to a symposium on the philosophy of Carl G. Hempel. In it, he
responds to a question that Hempel had put to him on several occasions:
does he (Kuhn) recognize the difference between explaining theory-
choice behavior and justifying it? Granted that choices of theories are
in fact based on their puzzle-solving ability (including accuracy, scope,
and so on), this does not get any philosophical bite as a justification
unless and until those criteria themselves are justified as somehow non-
arbitrary. Kuhn replies that they are nonarbitrary (“necessary™) in the
relevant way because they belong together in an empirically contentful
taxonomy of disciplines; reliance on just suck criteria (plural) is what
distinguishes scienzific investigation from other professional pursuits
(fine arts, law, engineering, and so on)—hence is, in effect, definitive
of ‘science’ as a genuine kind term.
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Essay 10, “The Natural and the Human Sciences” (1989), mainly
discusses Charles Taylor’s influential essay “Interpretation and the Sci-
ences of Man,” which Kuhn much admires. While he is inclined to
agree with Taylor that the natural and human sciences are different, he
probably doesn’t agree about what that difference is. After arguing that
the natural sciences, too, have a “hermeneutic base,” he acknowledges
that, unlike the present human sciences, they are not, in themselves,
hermeneutic. But he questions whether this reflects an essential differ-
ence or, rather, simply indicates that most of the human sciences have
not yet reached the developmental stage that he used to associate with
acquisition of a paradigm.

Essay 11, “Afterwords” (1993), like essay 6, is the final chapter in a
volume of essays largely devoted to discussions of Kuhn’s own work
(World Changes: Thomas Kuhn and the Nature of Science, edited by Paul
Horwich). Unlike its somewhat feisty predecessor, however, this essay
is primarily an appreciative and constructive engagement with essays
that are themselves primarily constructive. The main themes are taxo-
nomic structures, incommensurability, the social character of scientific
research, and truth cum rationality cum realism. The discussion of these
themes is presented here in the form of a brief sketch of some of the

central ideas of Kuhn’s long promised but never finished new book—
on which he continued to work until he no longer could.

Part 3: A Discussion with Thomas S. Kukn

“A Discussion with Thomas S. Kuhn” (1997) is a candid intellectual
autobiography in the form of an interview, conducted by Aristides Bal-
tas, Kostas Gavroglu, and Vassiliki Kindi in Athens in the fall of 1995.
It is reprinted, lightly edited, in its entirety.

The volume ends with a complete bibliography of Kahn’s published
work.
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A Discussion with Thomas S. Kuhn

A Physicist who Became a Historian for

Philosophical Purposes

A DISCUSSION BETWEEN THOMAS S. KUHN, AND ARISTIDES BALTAS,
KOSTAS GAVROGLU, AND VASSILIKI KINDI

“A Discussion with Thomas S. Kuhn” is an edited transcript of a tape-recorded
three-day discussion—essentially an extended interview—between Kuhn and
Aristides Baltas, Kostas Gavroglu, and Vassiliki Kindi. The discussion took
place. in Athens on October 19—21, 1995. The occasion was the awarding of an
honorary doctorate to Kuhn by the Department of Philosophy and History of
Science of the University of Athens, and a symposium in his honor at the Univer-
sity. The symposiasts included, in addition to the above discussants, Costas B.
Krimbas and Pantelis Nicolacopoulos. The proceedings of the symposium, as
well as this discussion, were published in a special issue of Neusis: Journal for
the History and Philosophy of Science and Technology (2997). The inzer-
view has been lightly edited again for this volume.

K. GAVROGLU: Well, let’s start from your school days, especially the
kinds of courses that intrigued you, the kinds of courses you hated,
the kinds of teachers you met . . .

T. KUHN: [ started my education—or started going to school, which
is another matter—in New York, in Manhattan. And I was there for




“+ ilubin, JOB: 359PS, UNIT: 112, PAGE: 256, 05-02-00 07:43:31

256 A DISCUSSION WITH THOMAS S. KUHN

some years in progressive school, from kindergarten and then on
through the fifth grade. Progressive school encouraged a sort of inde-
pendent thinking. On the other hand, it didn’t do much to teach subject
matter. [ remember at a time when I was probably already in second
grade, my parents were getting very discouraged because I didn’t seem
to be able to read; my father held letters up for me and then I got
on to it pretty fast. Then, as [ went on to sixth grade the family moved
out to the country, about forty-fifty miles out of New York to Croton-
on-Hudson, and I went to a small progressive school there called the
Hessian Hills School. It no longer exists. But it was particularly good
in terms of teaching me to think for myself. It was a very left-oriented
school; the woman who was its principal founder was called Elizabeth
Moos. She was the mother-in-law of a man called William Reming-
ton—you may remember him, he was somebody who was ultimately
© pur away for having been a Communist couriepythis was something
that came out during the McCarthy period. So, there were various
radical left teachers all over, except that we were all encouraged to
be pacifists. There was no Marxist training or anything of the sort;
we were told by our parents that this was a radical school but we
didn’c quite see it that way ourselves. There I had one teacher who
influenced me. I had several teachers who influenced me, but I had a
wath teacher called Leon Sciakyl\ Everybody loved him dearly, he
was very good at teaching mathematics. What I had with him was
mostly elementary algebra but I had always been . . . not very bad
bur only mediocre in arithmetic, I made too many mistakes, I'd add
things up and they wouldn’t come out the same way two days in a
row. [ could do my multiplication tables but I've never really gotten
past nine times nine. But suddenly turning to more abstract, with vari-
ables, I came alive for mathematics and that was in his hands. And I
[oved it, I was quite good at it, and that was a rather special experience.
I was also rather good I guess in others. . . . There were no grades
ac the school; when it turned out that I was doing particularly well I
was quite surprised—1I didn’t know that. I was there through sixth,
seventh, eighth, and ninth grades—four years. I had a good social
studies teacher. Here the radicalness of the school came out a little
bit —we read as a group substantial parts of Beard’s Economic Inter-
pretation of the Constitution of the United States, and talked about it.

1. Leon Sciaky was bom in Salonica; he wrote a memoir, Farewell to Salonica: Portrait of an
Ec. (New York: Current Books 1946). .
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In my class there were six or seven people; it was that sort of very
much hands-on education; hands-on in order to have hands-off educa-
tion. And I thought that made a major contribution to my indepen-
dence of mind.

A. BALTAS: Could you tell us some more things about the notion of
progressive school: is it a particular kind of school?

T. KUHN: No. Progressive education was a movement which—to the
best of my knowledge—really sprung from some proposals of John
Dewey’s. It emphasized subject matter less than it emphasized indepen-
dence of mind, confidence in ability to use one’s mind. So it was stan-
dard to say it doesn’t teach spelling—there was very little drill. We
started having French lessons; after three years I still couldn’t remem-
ber any French—that sort of thing. But I was getting to be bright.
I'm not sure that the Hessian Hills School—which I really think was

* an important formative influence—a small-scale education with very
little in the way of set subject matter, a good deal of work by oneself,
or what one thought one was doing by oneself. One thing I would
say is that when I got to MIT, I found that by the time they were
ready to graduate, students, many of them, had never written a ten-
or twelve-page paper, the sort of paper I would try to assign. I wrote
at least one twenty-five-page paper while I was in sixth grade, or sev-
enth grade. So, there was more of that. And that flavor of work, that
flavor of encouragement was I think very important to things that
happened later. Now, that school went only through ninth grade. In
fact, it often went only through eighth grade; but for our group it
went on through ninth grade and after that I went away to boarding
school. My parents were worried that I would find the transition diffi-
cult, so they sent me to a small school.

K. GAVROGLU: The fact that there were quite a few left people in the
school, or the overall climate was left, was that something at that
period which was looked down upon, or was it, among a certain group
of people, something good?

T. KUHN: I'm sure there were circles in which it was looked down upon;
I was more radical than my parents but they did not look down on
it. On the other hand, it’s worth getting me to say just a little bit about
that. This was an age and an age group when people were beginning
to join something that was called the American Student Union. A
prerequisite for being a member of the American Student Union was
willingness to sign the Oxford Oath. It’s an oath that you would not
fight, even for your country. And I remember talking to my father
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about this, because I didn’t really feel that I was happy about sayine
that T would not fight for my country. I wanted to be a member of
the Student Union but I wasn’t sure I could do that. And I remember
his saying to me, “I have signed a lot of oaths and then later violated!
them. But I don’t think I've ever signed an oath thinking I was going
to violate it.” And I took that very seriously and I did not join the

Student Union.
from numerousﬁ-ogressive schools at my school, and I don’t remem-
ber what we were talking about, what the official subject was, but [
wound up being reported in the Peekskill, New York paper. I don’t
know that it was by name, but it was I who had stood up and said,
“Who profits from our national possessions? Not you, not I, just the
capitalists. Let the Philippines go.” So, that gives you some flavor.
A. BALTAS: Approximately when did these incidents occur?

"T. KUHN: Well, I left Hessian Hills in ninth grade in 1937 and this
would have been one of the two years preceding that, and that gives
you the general time scale. Then, I went to spend one year at a schocl
in Pennsylvania called Solebury. That was all right. I didn’t have spe-
cial difficulties there, but the idea was that I should try that for a year
and I could stay if I really liked it, but otherwise I would be moved
to a still more advanced sort of preparatory school. I liked it all righ:,
but I wasn’t enthusiastic, I was missing the sort of interactions I'd had
in Hessian Hills. So the next year I was moved to a school which I
liked rather less, which really was a preparatory school—mostly a
Yale preparatory school. It was a school called Taft, in Watertown,
Connecticut. There I think there’s nothing special to be said, about
either of those. I mean I had good teachers and less good teachers,
but nothing special except a very good English teacher in eleventh
grade at Taft School. I remember we read Robert Browning a lot.
That was important to me. Otherwise, the science teaching there was
lousy. I remember a physics course which was taught by somebody
who knew some chemistry but not much, and didn’t know any physics,
or not much. And I suddenly found myself suggesting—1I can’t have
suggested that heat was the mean kinetic energy of the molecules but
I sort of made up some kinetic theory and I brought it to the teacher,
twice I think, and the second time he said, “Look, just wait till you’re
ready!” It was clear that was a sort of encouragement that I was not
going to get because I don’t think he knew the answer. And it was
relatively elementary physics.

So, those schools gave me more formal training, more language—
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although I was never any good, I've never been any good really
at foreign languages. I can read French, I can read German, if I'm
dropped into one of those countries I can stammer along for a while,
but my command of foreign languages is not good, and never has
been, which makes it somewhat ironic that much of my thought these
days goes to language.

After those two schools in which I did well, I mean, let that be a
matter of record, my grades were good, I went on to Harvard.

K. GAVROGLU: What was your father’s profession?

T. KUHN: My father had been trained, and this is of some importance
for me, as a hydraulic engineer. He’d gone to Harvard. Briefly, there
was a joint program in which he took a five-year bachelor’s and mas-
ter’s from Harvard and MIT, and he did that program. It was set up
under a will and then the will was thrown out by the courts or some-

 thing of the sort, so the program was divided again. He finished this
five-year program, I think in 1916, and then the Lusitania went down
and he was off to the wars. And he wound up in the Army Corps of
Engineers and I think had the happiest, most productive period of his
life. After the war—his father had died while he was away—he came
back, sort of hung around Cincinnati to help his mother, and did some
civil engineering which was not very interesting. Then, he got mar-
ried. What he used to say, and I don’t trust everything he said, was
that he felt he couldn’t compete with the younger people right out in
hydraulic engineering, so he used his talents, which were very consid-
erable, elsewhere. [ was born in Cincinnati. That was his home—he
brought my mother there, she was a New York girl. When I was six
months old I was moved to New York with my parents. He went into
what later became industrial engineering. He worked for a while for
a bank, as somebody who investigated investment possibilities and
gave advice both to the bank and for their clients. He was very active
during the days of the national reconstruction administration, did stuff
on the tobacco industry, he gave testimony before Congress and other
things of this sort. But he was never, I think, the sort of success he
had expected to be and under other circumstances might have been.
And [ think those around him thought of him—I think, but I've had
only one person say this to me—as somebody who had not fulfilled
his promise, who was very bright, who could have done much more,
and that there was a real waste of talent involved. I think that’s right.
He would never have said that, but I think he felt it. I admired him
greatly. I thought for many years that except for James Conant, he

p
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was the brightest person I had ever known. He wasn’t much of an
intellectual, but he had a very very sharp mind. He used to catch me
out all the time and that didn’t do me a lot of good either.

K. GavroGLu: Did he take an active interest in your education apart
from wying to send you to good schools and keeping an eye on how
you are doin% But did he actually get into the details of your educa-
tion?

T. kUHN: No. He was the person who said, “Well, what can you say
in French?” and I said “I’éléphant”! He was the one who was afraid
['wasn’tlearning to read and held up letters or words—I don’t remem-
ber—for a bit. But he was not actively involved except for points of
that sort.

k. cavroGLu: What about your mother in that matter?

T. xunN: My mother wasn’t actively involved either. But in a funny

- way, although she was not nearly as bright as my father, she was more
intellectual. And sometimes in a somewhat flighty way—but she read
more books. She did some professional editing. I was brought up to
believe—everybody said—TI took after my father; and this was fine,
[ admired him greatly, I was afraid of him and all the rest of it. I was
also told that my younger brother was just like my mother. Later I
realized this was exactly backwards. My brother was much more like
my father, and I was much more like my mother. Now, part of realiz-
ing this had to do with the following. I, as you know, and I'll say
wore how I got there, I was a physics major. I was insistent upon
Lelng a theorewical physicist. But I loved working with my hands and
I lazer buile ham radios, I was never a ham-radio operator but I used
to be in the old tube and battery days; I also did shopwork. And I
could never finally figure out why it was that I had decided I had to
be a theoretical physicist rather than an experimental physicist. And
[ finally realized that it was because theoretical physics was more
neacly an intellectual activity and I was following my mother at this
poing, not my father. It came to me as a considerable shock to realize
t.s and in the long run of course I have no regrets about how this
worked out. But it was a puzzle to me, and it was quite explicitly a
¢ uvzle, as to why is it that T had this determination to do this.

4. zarTas: Do you have only one younger brother?

1. xunn: Pve only the one younger brother. Well, after I finished at
e Taft School, T went on from there to Harvard, which had been
wy father’s university. At this point my life changed quite markedly,
Lecause what I have not said up to this point but should say now is

>
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that throughout school I had really had almost no friends. I was iso-
lated. I've been isolated since; but I was quite unhappy about it. I
somehow wasn’t a member of the group and I wanted terribly to be
a member of the group. Harvard was big enough, and sufficiently
intellectually oriented, and had a large variety of groups. You didn’t
have to be a member in order to be a part of one, and you could be
a part of several. And I began to feel as though I was much more
nearly part of something than I had been before, and I began to have
happier social relations. It didn’t go as far as it might have gone, but
it went far enough to give me a very different sense of myself. Now,
at Harvard—I had a lovely conversation with my father that you will
be interested in, in the summer before I went to Harvard. I had really
been good at high school mathematics. And I was a year ahead of
myself, I'd done a year of calculus, with one other person at my prepa-

 ratory school in my last year, I had had a year of physics that had been
badly taught. I didn’t hold this against physics but it had prevented my
getting . . . so I talked with my father. There was no question but
that I was going to major in science or math, or physics or math.
Should I be a physicist or should I be a mathematician? And this will
also tell you something that you know perfectly well, about how the
situation has changed in the years since. This would have been in the
summer of 1940. He said to me, “Look, if you prefer one of these,
significantly, by all means do that. But if you are really torn between
the two, I think you should probably do physics. Because, if you do
mathematics, unless you wind up in one of the very good mathematics
departments, all that’s left is teaching high school or being an actuary
for an insurance company. Whereas if you do physics, it’s not very
different but there are a few places like the General Electric Lab and
the Naval Research Laboratory where you can still do research even
though you are not in one of the research-oriented universities.” So
I did physics.

K. GAVROGLU: And at that time you actually applied for a particular
department. It was not that you were applying to the Science Faculty.

T. KUHN: No, at the end of your freshman year you announced your
major. And that was a major in a department. So, [then] I enrolled
in physics. Look, I had a strange experience in this respect in my first
year and it’s one that [ think probably also had a formative influence.
I think part of my emphasis on solving problems, puzzles, may come
from, or have been affected or prepared by this. I'd always been very
good. I'd been a straight-A student in school, that sort of thing. Some-

V
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how, I was having trouble in my physics course. It was a rapid phys
course, it was a two-year physics course for the future majors. /-
I think this was in my freshman year, I didn’t do very well on -
tests; in the middle of my first semester I had a C average. An ' |
went to talk to the professor and said “Can anybody ever be a physicict
with this?” and he encouraged me to give it a try, he didn’t say “r
or anything like that, he didn’t say “of course” either. But he told -
what I should do is prepare myself better for the exams, and T si2r |
really learning how to do problems. We called them problems, I ¢l
them puzzles. And I got an A-minus in midyear and As from -
on. But boy, it was perplexing not to be getting my A. [ mean «
had also a considerable influence somewhere along the line. So, 1
I was, in my first year I declared myself as a physics major. Of cou:=»
the next year . . .

‘K. GAVROGLU: Before going to the next year, did you contempl-=
applying to another place, or was Harvard more or less given beca =
of your father being already there?

T. KUHN: [ think the answer is that Harvard was the place T war:
to go, various uncles and so forth had been there, what [ knew ¢
I liked, I'd visited and liked it. I'm sure I applied to at least on- -
two other places to be sure that I would get in somewhere, o
remember I was away visiting when acceptance came in from Harva ]
and I was terribly pleased.

Years later, a study was published in which my class was a baseli~ .
I had been something like one of 1,016 people admitted out of a to:-!
number of eligible applicants of 1,024. I mean, it got to be terril:
competitive later. I thought it was terribly competitive then bu: it
really wasn’t. That was a myth. Now, my freshman year was *;- -
’41. In the fall of my sophomore year was Pearl Harbor)and we -]
sort of prepared ourselves to go to war or whatever. And in my o
since I was a physics major, the Physics Department turned itsc!f
largely into training people in electronics, and I had much more con-
centration in physics, but somewhat oddly distributed physics. The:=
were some courses that every normal physicist would have taken tht
I didn’t get till graduate school and not very fully then. And I turncd
myself to doing that as rapidly as possible. I got out in three years
instead of four by going to summer school two summers. The result

. was that on the whole I got less of other subjects beyond science than
I might have and that showed up in two ways in particular. In my
freshman year I took another course that deeply influenced me, which

-
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I should say something about. I decided I wanted to take a philo-
course. [ didn’t know what philosophy was, but I had a stear=:
who was a Spinozist. He was a private Spinozist. He collocie
wrote about Spinoza. The family did not for the most part 11
but I sort of liked him. And I wanted to find out about philo:-
There were some philosophy courses regularly open to freslim - -
there was another course called History of Philosophy, which of cor:
wasn’t history, but it was detailed studies of, in the fall, Aristori-
Plato and in the spring, I think, Descartes, Spinoza, Hume, and ¥ -,
And they gave me a hard time about getting into it, but 1 5o+
insisted and I again had a hard time with this course, at the beginini:
and I think that was partly not my fault. I had a very odd, 2/
very well known section man, not the person who lectured. Th= -
who lectured was a Greek, Raphael Demos, who's written ah- -

~ scientists of the Greek Enlightenment. In any case, I had 2 <
man, Isenberg; and he kept knocking me down, I mean, [ did-"
very well on the quizzes, but I kept asking questions. One of 1
in particular that got to me terribly—he was teaching Plato and [l-+-
idea of the good. And now I'm not even sure that I will remer’
exactly which Platonic doctrine I am quarreling about, but it was =
notion which got illustrated by the person who was a candidate [
medical school and wanted to be a doctor. But the night befsre
exam he went out and stayed up too late and didn’t do well on
exams and if he had thought about that and evaluated, he =oul -
have done that and would have gotten into medical school. /'
said, “Look, suppose he would have improved his chances of getti-~
into medical school surely, but suppose they still weren’t goin= 5
be very good statistically and suppose he really wanted to go out 5
that movie that night, why would it be irrational (although that =+
not the relevant word) for him to do that?” And the instructor trea
this as a terribly strange question. He didn’t understand ir. [ a5 |
the same thing next week and he sort of led the class in laughine =
me. It was an absurd episode. I mean, I know you are physicists, vo:
see what the question was, but it was not a stupid question. And I
guess in the middle of the year I got only a B— in that course. Then
he left to go somewhere else and the course was taken over for '«
spring by another man. I said [just now that] I hadn’t been doing very .~
well: that was the course in which I really leamﬂsomething more about £
how to study. I went back and made detailed notes and really pinned
myself to it and I started doing better in the quizzes. And [then] I
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asked to be in the honors section [of that course] and I was allowed
to. I was quite fascinated by this stuff although I didn’t understand it
terribly well. But that was Descartes, Spinoza, Hume, and Kant. Spi-
noza didn’t hit me very hard, Descartes and Hume were both in the
current; I could understand them easily; Kant was a revelation. And
I remember everybody gave a presentation in the section meeting, and
I gave a presentation on Kant and the notion of preconditions for
knowledge. Things that had to be the case because you wouldn’t be
able to know things otherwise. It [my presentation] was thought very
well of, but it just knocked me over, that notion, and you can see
why that’s an important story. ‘
K. GAVROGLU: Could you elaborate on it a little?
T. KUHN: Oh, it's an important story because I go Jound explaining
my own position saying I am a Kantian with moveable categories. It’s
- got what is no longer quite a Kantian a priori, but that experience
surely prepared me for the Kantian synthetic a priori. And I do talk
about the synthetic a priori. Well, I had thought I would take more
philosophy while I was an undergraduate. I thought also that I'd take
more literature as an undergraduate. I had not much liked this English
literature survey that I took in my freshman year. I thought the profes-
sor was not treating us with very much respect—he was making jokes,
not at us but at the things we were supposed to be studying. But I
had a very good American literature course in my second year, and
I'would have gone on with that; I mean, I liked the study of literature
and I wanted to do more philosophy. But here I was; we were at war,
I was already well into my sophomore year, I was going to be there
only for one year after that, so I didn’t go on with either of those
things. Then I graduated a year ahead of time and that was not uncom-
mon at the time. One other thing that I did then that I should mention.
I went out for the paper, the Harvard Crimson. In the beginning of
my sophomore year I had a roommate who had already gone out in
his freshman year and made the news staff; I went out for the editorial
board, and I got to be the head of the editorial board in my last year.
And that was the year we went into the war, so there I was writing
editorials about our presence in the war and what Harvard should
do and so forth. I even then had the problem that I have had ever
since, of finding it very hard to write. So that it would always take
me forever to write an editorial, and I never got that journalist’s ability
to sit down and turn something out. It was more than a little of a
disadvantage.

2&




(D) UCP: Kuhn, JOB: 359PS, UNIT: 112, PAGE: 265, 05-02-00 07:43:31

A DISCUSSION WITH THOMAS S. KUHN

K. GAVROGLU: Was it an elected position?

T. KUHN: Yes, it was an elected position and there was a competition
for people who were interested. The senior board picked me as the
candidate. I was part of the slate. But there was then a good deal of
opposition to the slate from some of the members; and I remember
sitting downstairs with the other person who had been nominated by
some of the members, while the discussion went on upstairs, wonder-
ing who was going to get it—this was not unheard of, but it was not
the usual thing either. And it tells you something about the extent to
which I had only been partially socialized by my transition to Harvard
and yes, I did get the job. But it was a strange experience.

A. BALTAS: You mentioned writing and you are considered one of the
very few people in the business who have a sense of writing. And
because you mentioned a difficulty in writing, this fits well with the

- picture I have of you because writing is something difficult. It's a good
thing you did not succumb to the journalistic style. The question is
your relation to writing.

T. KUHN: This is one my mother had a lot to do with. She did do some
editing and she did read. As a kid, and still, I don’t write letters to
people, I write the business letters I have to write. I am a terrible
correspondent, and I used to get in some difficulty about it. My mother
once said to me, “You can say anything you like, but be very careful
what you write down.” My mother said a lot of things to me, not all
of them wise, but all of them stuck. My mother was an extraordinarily
tactless woman. She couldn’t 7ot say what was on her mind, and what
was on her mind was not always very well thought out. I remember
when I first started going with a woman; I had not had the normal
number of dates by the time I was out of graduate school, and there
was a woman | saw more than occasionally. My mother, who had not
met the woman, saw the two of us on a New York street and just
said to me a few days later, “I saw you and G . . . , and she’s not
the right person for you.” Agh!

K. GAVROGLU: Before we get to the graduation. You are going through
the undergraduate years when there was a war in Europe. And Ameri-
can society, at certain levels, is a torn society, there are very high
emotions as to how America will deal with the situation. How do you
relate to this situation, and how is the situation among the people at
the university? Is this an issue among the people at the university?
Obviously as time nears, it’s an issue, Pearl Harbor is an issue, but
what about before, what about your own position?
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T. KUHN: Look, I'm surprised to find out how little I remember. I will
tell you something about it. I indicated that I was quite radical through
ninth grade at the school. We used to march in May Day parades,
solidarity with labor. After I went away to school, that rather dropped
away. | maintained my liberal convictions, but I was no longer an
activist at all and I've never been an activist since. It embarrasses me
sometimes [that | haven’t]. So far as my own attitudes and my family’s
were concerned, we were very glad when Roosevelt made the arrange-
ments to help the British; we rather thought that America should join
the war; but that wasn’t a happy feeling. Remember this is a Jewish
family—not very Jewish, but I mean we were all certified Jews. Non-
practicing Jews. My mother’s parents had been practitioners, nojf)r—
thodox practitioners. My father’s parents had not, the Cincinnati
branch of the family. So, it was not a big issue but it undoubtedly

~ put us more ready to go after Hitler than we might otherwise have
been. And the fact of the matter is, I'm sure I was around people who
felt very differently, but I don’t remember that at all. I feel as though
all the people I was around felt more or less the same way. Then of
course it became irrelevant after Pearl Harbor.

K. GAVROGLU: Were there no voices even among the students not to
get into the war after Pearl Harbor?

T. KUHN: If there were I sure don’t remember them, and I don’t think
there really were.

K. 6AVROGLU: Could you tell us some things about courses at Harvard?
Which courses did you like more, and some of the teachers at Harvard
that had at the time one of the best physics departments, not the best
I guess. Columbia maybe was better.

T. KUHN: Or Chicago. Harvard was not known for a particularly good
physics department.

K. GAVROGLU: Not even at that time?

T. KUHN: No. I think Harvard physics began to get good only after
the war. John van Vleck was there then, but I didn’t study with van
Vleck, I didn’t know van Vleck until later. Wendell Furry was the
person who I had for that freshman course I spoke to you about. I
liked him, he was a good teacher. Street took the second year of that
course. I never got to know him well, but he was a known physicist
for spectroscopy.

K. GAVROGLU: You had nothing to do with Slater, he was down at MIT.

T. KUHN: Yes, I had nothing to do with him. He became a name to
me and I met him during the Quantum Physics Project, but no, I had
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nothing to do with him. I had more to do, before long, with the people
who were teaching electronics. [Leon] Chaffee, and a man called King
[Ronald W. P. King] who was very good on antenna theory. None
of these made a deep dent. Chaffee was an incredibly bad teacher,
King was a very good teacher. In mathematics I was a year ahead,
but I didn’t quite dare go into the second-year calculus course, so I
took the first-year calculus course and found it so easy that I didn’t
go to class, [ used to do my problems and send them in with somebody
else in the course. I don’t mean that I never went to class, but I very
rarely went to class after the first few weeks, and I did fine. The second
year [ moved a little bit ahead of my level in the second-year course.
I mean, T sort of skipped directly into the second half of the second-
year course. It was when I went into the third-year course that sud-
denly things were terribly hard for me. It was taught by George Birk-

* hoff, a famous mathematician and one of the worst teachers you can
imagine. And we were doing multiple integrals and partial differentia-
tion, and I couldn’t quite see what was going on. I did all right, but
never really felt T was in control of the material. I had a friend who
was very good, and when we were nearly in the usual level the next
year I said to him, “How are you doing?” and he said good. I told
him T'had a lot of trouble understanding the course, and he said, “How
could you have, it was just what we’ve all done before, only with
more variables.” And I said, “Oh,” and something clicked and it all
fell into place. And although I still don’t always get multiple integrals
right, yes, he was right. That’s what it was and Birkhoff kept me from
seeing it.

K. GAVROGLU: You didn’t say much about theoretical courses.

T. KUHN: You've got to remember, I was there only three years. The
first and second year my main physics courses were this two-year
sequence, which is a tough sequence, and a good sequence. I can’t
remember what else I may have taken, I don’t remember exactly what
I took in physics in my third year. What I did do was to take a lot
of electronics and get physics credit for it. I took some electromagnetic
theory, I'm sure; I took a course in electricity and magnetism, which
was all right, I wasn’t terribly excited by it. It was not yet really Max-
well: Page and Adams, is that a book, do you remember that?? It was
that level. I can’t remember—1I took a course in thermodynamics with

2. L. Page and N. L. AdamgJr., Principles of Electricity: An Intermediate Text in Electricity and
Magnetism (New York: Van Nostrand, 1931).
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[Percy W.] Bridgman when I was in graduate school; I may have
taken a previous undergraduate course in thermodynamics, in which
case that would have been with Philipp Frank, but I'm not sure
whether I did or not. I've always rather liked thermodynamics; that
sense of a subject which is largely mathematical but which gives you
important physical consequences is a strange, tasteful experience.

K. GAVROGLU: What about relativity courses?

T. KUHN: [ took a relativity course in graduate school. You have to
remember [ had very little physics as an undergraduate. I didn’t have
an optics course which I would ordinarily have had. 'm not sure I had
a thermodynamics course; I probably had an intermediate mechanics
course.

A. BaLTAs: What about history courses, except the one you mentioned
of philosophy, humanities in general?

"T. KUHN: [ took one history course. History was not a thing I thought
of myself as being very fond of, it was a course in summer school in
British nineteenth-century history. Why I took that I don’t know, the
teacher was well liked, and I liked him myself, but the subject matter
wasn't going to do anything for me. In summer school also I took a
course in political science with Max Lerner, who was also, in some
sense, an older friend of the family’s. But I took very little, as you
see, that wasn’t either electricity or electronics and I can’t now tell
you just what it was. On the other hand, I was very busy with the
paper [the Crimson] and my friends were people who were on the
whole in literature or one thing or another. Mostly they were not
physicists, mathematicians, engineers, although there were some of
those. So, to my considerable surprise I was in my sophomore year
elected a member of something called the Signet Society, which was
not really one of the Harvard clubs, but it was sort of an intellectual
discussion society, which had lunches and so forth. And then in my
senior year [ was president of it. And I was probably the only physicist
who was ever president of the Signet. Although I was terribly over-
concentrated, though I didn’t take very many literature courses (I
guess I had only two years, one of English literature which I didn’t
like much, and one of American literature with Matthiessen and Mur-
dock, two very famous Harvard professors whom I admired greatly)
I ' was known for this combination. And that is something to hold onto,
because it’s going to play a role later.

And then I graduated and I went to work for something called the
Radio Research Laboratory. Radio Research Laboratory was physi-
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cally at Harvard, in the north wing of the biology building including
two extra wooden-structured floors built on top of the north wing, I
was in the theoretical group and my boss was van Vleck. We were
doing radar countermeasures. King was now there designing special
antennas including one rotating antenna that flew on a plane and was
supposed to be able to triangulate radar sites. I was largely cooking
standard formulas (whose derivations I couldn’t have begun to under-
stand, or at least I didn’t think I could, and I wasn’t given time to
find out) on doing radar profiles as a function of distance—there is
a standard formula about the square root of the height of the two
antennas and so forth with various allowances for propagation condi-
tions and so on. I would produce graphs showing when you would
pick up such and such a plane, [and] do maps. I think I did one set,
or did some that had to do with radar coverage of Kamchatka. How

 close could the Japanese get or we get to the Japanese. I'm not even
sure now which it was.

A. BALTAS: Was this a job, I mean were you hired there?

T. KUHN: Yes, | was hired there because of my degree, my training
and because anybody with that sort of training was needed for the
war. And it got me a deferment: I was not drafted under these circum-
stances. That’s not why I was doing it, but I never had any regrets.
I mean, it isn’t that I wanted to be drafted and that they wouldn’t let
me be. I started that in the summer or fall of %43 and I was there about
a year. They had an advanced base laboratory at Great Malvern, in
England, and after about a year, I think, I asked to be sent over there;
I had never been abroad, and I went there, and I must say it was my
first plane flight. I got on a plane at LaGuardia, we landed once some-
where in Nova Scotia or Iceland, I think, and then came down in
Scotland, in Glasgow. I had never been in a plane, and there we were!
I kept reciting from Saing/Exupery’s “Night Flight”—it was thrilling!
And so then I was at Malvern for a while, and then sort of farmed
out to a technical intelligence unit at the United States Strategic Air
Force Headquarters which was in Bushy Park outside of London—
I lived in London. And that was hard. I was having trouble, sort of
fitting in and getting interested in what I was being asked to do. But
it was all right and there was some fun involved.

Then, T went from there into uniform as a civilian, and went to
France, or I went to the Continent—again for the first time I'd ever
been there. T was in uniform so that if I were captured I would not
be held as a spy. I went to look at radar sites and to bring back further
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information about them. That was one of the most fantastic experi-
ences of my life. Because I got on this plane and landed at the base
of the Cherbourg Peninsula. I was supposed to be going to the subma-
rine pens at Rennes, where there was supposed to be a major German
radar installation. Now, this was just during the breakthrough, with
[General] Patton rushing across France, and nobody knew quite where
the army was. But I was supposed to join a group that was already
there. And I was in a command car with a captain who'd been in this
group, he knew them, he was going to come there with me and then
he was going on to—I forget where. We got there, the group wasn’t
there any more. Nobody knew where they were, but the betting was
pretty good that they had headed out for Paris and that we could find
them there. Nobody was quite sure what was going on in Paris. But
we started out and it then turned out with the driver and this captain

- and I, I was the only one who had ever studied any French. And I
hadn’t done that for a long time and I kept trying to remember my
French. And I would say, “soldier-soldat,” no that can’t be right, that’s
German. So, we drove and we drove and I guess we stayed overnight
somewhere on the way and then the next morning early we were up
and driving again. And another one of those sights that I will abso-
lutely never forget, we were driving across a plain and suddenly com-
ing up over the horizon there was something like this—We were
watching it, it was getting higher . . . Chartres! It was those two odd
towers of Chartres Cathedral. We drove right in the town and never
got out [of the car], kept on around, but wow, was that exciting! And
as we came out of Chartres, we began to pass a convoy that was on
the road and we got around the convoy, got out ahead of it, started
into Paris, somehow we got to the Petit Palais which turned out to
be the place where this group I was supposed to join was set up. They
were found. And there we were. We'd been there for about an hour,
when this convoy started to come down the Champs Elysées. It was
de Gaulle entering Paris! And suddenly there was rifle fire from some-
body on the roof of the building across the street. Somebody fired,
some member of the milice who was shot down. And there was still
fighting out at Le Bourget, the other side of Paris. So, it was an exciting
time.

Oh, I'm telling you stories of my life, this is quite irrelevant to
anything that happened to me later, except that it may tell you some-
thing further about me which will not surprise you.

I was working with, teamed up with, an RAF radar man; he was
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called Chris Palmer. He and I were told to go up the Eiffel Tower
and see what sort of installations there were up there. So, we started
out, we got to the Eiffel Tower and we talked to somebody there who
told us, “L” ascenseur ne marche pas.” We said, “Gee, we’ll have to
climb it” and they had wire wrapped around the stairs at the bottom
level and we went up over the ladder—over the wire, and on to the
stairs, and we climbed up to the third level—and here came the eleva-
tor. It stopped and invited us aboard. And God damn it, we got in.
I've always kicked myself I've never climbed the Eiffel Tower!

K. GAVROGLU: Then you go back to England?

T. KUHN: [ was there [in Paris] for a few weeks, and they were exciting
weeks. [ went back to England for a while and then I came back again
[to France]. The transformation of the French, in the interim! I was
stumbling over my French that first time, and people kept telling me

- how well I spoke French; and there was dancing in the streets, and
so on and so forth . . . I got back there, not more than about six
weeks later, I think, they wouldn’t talk to you! Just a total change.
And at that point [ was assigned to the Ninth Bomb Division in Rheims
as an advisor on radar countermeasures. There was a . . . what did
you call it . . . industrial engineering group?—that’s not quite what
it was called. These people who applied mathematics and science to
strategic and other such problems in a rather unsystematic way. At
that point it was often called the main advantage of having such things
that they could talk back to the general, as nobody within the army
structure really could. So, I did that and then later still, as we went
on into Germany, I was sent on again looking at radar installations,
trying to talk to people in Germany and find out what had been going
on there. Of course I didn’t find out very much; but I saw the flattened
city of Hamburg, I'll never forget it. I also saw Saint L6 the day we
arrived in France and I'll never forget it. None of this has a lot to do
with what happened later, except that as all of this was going on I
increasingly realized that I was not all that interested in radar work.
This gave me a somewhat bad taste of what it was going to be like
to be a physicist. It was of course totally misleading. A number of
my classmates, in somewhat similar positions, instead of going on to
radar and radar countermeasures, wound up at Los Alamos. And I
don’t think it’s out of the question that if I had gone to Los Alamos
I might still be in physics. I doubt it, I mean I think there were too
many other factors involved, but certainly an increasing distaste—
which is already too strong a word—but an increasing number of
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doubts as to whether this was for me began to pile up. I will find it
very hard to weigh the various factors that went into this, that went
into my decisions, but that was certainly a part of it.
A. BALTAS: Let’s talk about your starting doubts about doing physics.
Were the doubts related to the war?
T. KUHN: [ had been a “physicist.” I put that now in quotation marks,
because in some sense I wasn’t trained to be a physicist in view of
what had happened, but it was leading into this, and I was finding it
fairly dull, the work was not interesting. I still believed in science and
I remember there was somebody with whom I used to talk about the
need for the redesign of science instruction, and one thing or another.
But T was by no means sure, I was beginning to get doubts as to
whether a career in physics was what I really wanted—particularly
in theoretical physics. And I guess it may well be at that time, though
it may be later, that this question, why did I insist on being a theoreti-
cian? began to arise. But those doubts weren’t all that big, or anything
of the sort, but they were there. I mean, I had been frustrated by not
having gotten back to do some philosophy. So, in 1945, shortly after )
VE Day, I returned to the States, and there I was back at Harvard e
again, because the war wasn’t over; there was some question at that /l
time, whether we were going to be shipped on out to Japan. But it -~ A
wasn’t so long before that was over too. Meanwhile, in that interven'y/ i
time (I mean, I guess I came back in late springZearly summer of /s, ] / {
I think) I went back into the lab, and when the fall came, the fighting
was still going on in Japan, though it looked as though it would not
be going on forever, and I got permission—because work was slowing
down at the lab—to sign up for a physics course, or for two physics
courses, while I was still employed by the laboratory. One of the
courses that I then took was group theory with van Vleck. And I
found that somewhat confusing. I had a first course in quantum theory
while I was an undergraduate—I have to have had. Group theory is
interesting stuff, and although I never felt that I was controlling it,
that sense of mathematics giving physical results was very appealing.
Van Vleck was not a terribly good teacher.
Then the war was over in Europe [and I signed up to do graduate
physics at Harvard]. I can’t remember quite when I made this deal.
Because I had taken so much physics as an undergraduate, because
I was back at Harvard where I hadn’t planned to go to graduate
school—but it would have been silly not to, given the continuity—
it would have cost me at least a year to pick myself up and go some-

7/
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where else. I petitioned the department to let me use half of my first
year outside of physics, to explore other possibilities. And it was phi-
losophy in particular that I had in mind, and I took a couple of philoso-
phy courses. Well, so here I was first year in graduate school, I had
permission to take half of my courses in philosophy. Well, I did that
for a semester, probably the fall semester of "45, and unfortunately it
was the case that most of the good people who would have interested
me, in philosophy, were somewhere else. They hadn’t gotten back
yet. I took two courses, and I realized that there was just a lot of
philosophy I hadn’t been taught, and didn’t understand, and was not
finding it very palatable to pick up this way. I didn’t know quite why
people were doing the things that they were doing. And I fairly rapidly
decided, yes, I was interested in philosophy, but my God, I was a
graduate, I had been through war in some sense or other, I couldn’t
- go back and sit still for that undergraduate chicken-shit and go on
from there. So, I decided I'm going to take my degree in physics. But
it also was clear, and became increasingly clear, that I was not being
very much fulfilled by my graduate physics teaching. And that was
not as distinct from the undergraduate. Partly, I think, although I
continued to do well enough, I was no whiz kid any longer, and it
wasn’t clear that I was good enough to do it . . . I mean, to really shine.
I surely could have been a professional physicist . . . In retrospect I
think I was wrong. In retrospect, in view of what I've learned putting
myself through stuff as a historian of science and learning more about
what the career was like, I think I would have been a damn good
physicist; I do not think I would have been Julian Schwinger or you
know that first level, but I think I could have done quite respectable
work. Whether I'd have liked it much I don’t know. But certainly
questions about my ability had something to do with a growing dis-
enchantment. A sense of not being focused—there was this whole
thing about having been president of the Signet, and liking literature
and philosophy—and now, if I was going to go through graduate
school successfully and on, I really had to focus my attention in one
spot and give my full energies to it; and I found that hard to do. So,
my grades remained entirely respectable but I think I began to get
some Bs, that sort of thing, and I was very much of two minds; partly
it was simply I didn’t know what I would do if I didn’t do physics.
I was looking and thinking about other things, none of which turned
me on all that much. I used to talk to my father about this—science
journalism or something else of the sort. And then, of course, I had
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this extraordinary experience which I've talked about, of being asked
by Conant to assist in his course. Who the hell wouldn’t have taken
the chance to work with Conant for a semester?

K. GAVROGLU: Before we get into Conant, did you have any people
from physics encouraging you for your searches, as it were, in philoso-
phy, or any other place outside physics?

T. KUHN: No. They g