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THE FORTUNES OF INCOMMENSURABILITY
Thoughtstyles, Paradigms, and Patrick A. Heelan’s Hermeneutic of Science

PATRICK A. HEELAN, S.J. — PHYSICIST, PRIEST, PHILOSOPHER
Patrick Aidan Heelan was born, very romantically, in the 1066 and All That sense of
being romantically born, on St. Patrick’s Day in Dublin in 1926, as the second son of
a mathematically gifted Flemish mother, Pauline Beirens, who had been sent from her
native Antwerp to a convent school in Ireland, where she met eventually met Matthew
Henry Heelan, who, in addition to holding all the posts that are usually all we are told
of a father’s life, also had gifts that left a lasting impression on his family, including a
passion for music, for sailing, and for roses, and who, together with his wife, raised his
family, two sons, Louis and Patrick, and a daughter, Esther, where they all grew up in
a small stone house that stood on a parcel of land that ran directly to the sea, near
Sandycove, in full view of the Martello Tower, not too far in space or in time from the
Dublin we tend best to know from James Joyce.
Heelan, who was to become a Jesuit earlier than some boys begin to shave, began
his studies at Belvedere College and, at University College, Dublin, took courses with
Erwin Schrödinger and John Synge at the Institute for Advanced Studies in Dublin. A
traveling studentship would take him from Ireland to St. Louis for a first doctorate in
physics and then to a stint at the School of Cosmic Physics of the Institute for Advanced
Studies in Dublin along with studies for a Licentiate in Theology followed by a twoyear post doc in high energy physics at Princeton, for what was for him a very
influential meeting with Eugene W igner, where he also began his association with the
physics department of Fordham University at Rose Hill in the Bronx. He then taught
physics and cosmology at University College Dublin, did a second doctoral degree in
philosophy at Louvain in Belgium, now: Leuven, writing his first book on Husserl and
Heisenberg, Quantum Mechanics and Objectivity (1963). He took the opportunity to
return to New York’s Fordham University, with a year spent as a visiting Professor in
Physics at Boston University along the way, and then, in 1970, he was invited to chair
the department of philosophy at the State University of New York at Stony Brook,
directly overseeing its development into a leading center for continental philosophy, he
took on administrative responsibilities as Vice-President for Liberal Studies, taught a
certain ex-biology student one crucial course in the philosophy of science and began
writing a book on Space-Perception and the Philosophy of Science (published in 1983)
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– a book that was to have surprising influence in fields such as architectural design,
cognitive and experimental psychology and even exo-biological research but, and this
is regrettably typical, much less than its share of influence in its own focused reference
to the philosophy of science. In 1983, Heelan was a Senior Fellow at the University of
Pittsburgh’s Center for the Philosophy of Science. Ten years later he returned to
university administration as Dean of Humanities and Fine Arts at Stony Brook. And in
1992, moved on to still more academic administrative tasks as Executive Vice-President
for the Main Campus of Georgetown University. He is currently the W illiam A. Gaston
Professor of Philosophy at Georgetown University.
These are the academic milestones and accomplishments of Patrick Heelan’s life,
leading to a listing in the Encyclopédie Philosophique Universelle – (as Philosophe
irlandais), here translated from the French as part of the preface to this collection. But,
like the above, such a prestigious account is far too spare. It fails to convey his
intelligence, or his wit and Irish humor, as it has amused – and more than occasionally
also disconcerted – his American colleagues. Nor can such a complex personality and
the range of such a life be communicated here, to do that one needs to tell a real story,
with all the resources of Ireland’s fiction. If I lack the skills to tell such a story, I know
at least that it should be told. And in the “Afterword,” we shall indeed hear the tale from
Heelan himself.
SCIENCE, ERROR, AND HERM ENEUTICS
Ludwik Fleck, a Pole from the quintessentially rabbinical town of Lemberg (Lvov)
could hardly be further from Patrick Heelan – or his Irish, Catholic Dublin roots. But
they share more than one thing in common and both would endure a less than effective
influence due to resistance to the associative resonances of the language they used and
the very conceptual and, at the same time, very political, fortunes of
incommensurability.
If Patrick Heelan invoked the phenomenological resources of Edmund Husserl in
order to explore Heisenberg’s quantum mechanics, such a reference together with its
associated language or conceptual terminology could not but clash with the thencontemporary scholarship (authoritative references and conceptual schemata) of the
philosophy of science, which had already (as mainstream analytic philosophy in general
had done) relegated Husserl to a lesser post in an hierarchic philosophical scale of
clarity or fruitful philosophic expression leading not to cognizing quantum mechanics
but merely to a place alongside Frege, as author of a Logical Investigations somewhere
to be ranged behind W ittgenstein’s canonic title. It was from within the climate of
analytic philosophy, the same climate that has not wavered in its dominance of
professional philosophy, that Heelan first articulated his conceptual vocabulary, with
talk of so many “W orlds” (of the Sportsman, of the Husband, of the physical scientist),1
in order to express what he then called an “horizonal analysis.” 2 For Heelan, to talk of
horizons and world, particularly the Husserlian “Life-W orld” enabled an approach to
the paradoxical question of nothing less than the objectivity of quantum mechanics,
permitting “an analysis of the intentionality structure of quantum physics” 3 and
including the bugbears indeterminacy and complementarity – in terms of Husserl’s
correlated conception of the noetic structure of knowing. Quantum mechanics could
thus be expressed as “the formal material theory whose function is to describe a W orld-
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for-things, and the experimental observational and operational part which makes the
W orld-for-things also a W orld-for-us.” 4 For Heelan, such a twofold phenomenological
and hermeneutic reading of the structures of objectivity internal to quantum mechanics
both in theoretical and in practical expression meant that the life-world did not come to
an abrupt halt at the laboratory door.5
Heelan’s focus on instrumentally (and thereby significatively) mediated perception
provides the key to his insight into Heisenberg’s epistemology at the level of the
Indeterminacy Principle, a principle which takes as its point of departure the
observation that the “act of measurement,” 6 as the critical micro-activity of physical
science, “perturbs the object” of scientific inquiry, “which yields the well-known result
that the object... can be known neither empirically nor formally.” 7 Heelan’s study of
complementarity, analysing the intentionality structure of quantum mechanics, argued
that measurement as such includes perturbation as a complementary component of
observation because “the measuring process” rather than being objectively extrinsic to
the object measured is intrinsic or “essential to the definition of a physical property.” 8
From a literally phenomenological point of view then, “the activities which take place
between object and instrument in the measuring process serve no other function than to
render some physical system or some property of it, accessible to a human observer by
magnifying it or otherwise ‘translating’ it into a form in which it can produce a
perceptible impression on a human observer.” 9
Thus Heelan was able to argue that “quantum mechanics shares to the full the public
objectivity of science.” 10 In consequence, he could also argue that an expressly
phenomenological or horizonal analysis of quantum mechanics was indispensable for
an adequate quantum mechanical theory of knowledge,11 as W erner Heisenberg’s own
definition emphasises: “quantum mechanics is a science of immanent acts and objects,”
describing not “nature but our knowledge of nature.” 12 Hence, for Heisenberg, “there
is no place for an objective (i.e., physically objective) science of microphysical objects,
except as a science of how we know and not of what we know.” 13
In Husserlian terms, the physicist appropriates or takes over the intentional
perspective of the instrument itself. For the scientist in this intentional relationship, a
“measuring instrument” would not then itself be an isolated thing but an extension of
the scientist’s intentional orientation in which the instrument “played the part of an
‘observing instrument’ which ‘felt’ and ‘observed’ reality and ‘spoke’ of its experiences
to the scientist through the ‘language’ of observable physical symbols; for the new
science consciously took the point of view of an instrument immersed in nature.” 14 The
whole of Heelan’s later concern with readable technologies is thus pre-articulated in this
context which is importantly as much hermeneutic as it is phenomenological: “The
measured property produces a macroscopic effect in the instrument; as for example, a
pointer reading on a scale, a ‘click’ of a counter, or a track in a bubble chamber. This
macroscopic effect is a material sign. A sign has a double reality: its mental reality as
a pointer, sound or bubble track, and an intentional reality proper to it as a sign.” 15
Heelan invoked N. R. Hanson’s “patternings” of discovery in terms of the
multifariously (depending on the research context in question) “dressed” world of the
research scientist for whom a laboratory or research center is differently experienced
than it can be for a journalist or a student, or the cleaning staff (just as the man who
operates a massive backhoe on an urban construction site experiences or “lives” the
heavy machinery he controls as well as the site itself as a discrete world – here
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understood in contrast with those passers by, who, caught up in their own “worlds,” as
we say, give neither machine operator nor construction site a second glance).
Heelan’s application of Husserl’s philosophy to an expression of Heisenberg’s
physics, qua physical philosophy illustrates the indispensable force of both a
phenomenological analysis and a hermeneutics of the same objective recourse,
expressed in exact opposition to the epistemological failure of the one-to-one
correspondence language schematism required by logical positivism. 16 For Heelan, a
phenomenological analysis in the theoretical context of quantum mechanics, necessarily
presupposes an hermeneutic account. And in this latter context, Heelan’s hermeneutics
of scientific practice requires less the resources of pragmatism than the critical
sophistication (pace Robert Neville below) of phenomenology. To give it a Kantian
stamp, a phenomenological analysis of science without hermeneutics is blind but a
hermeneutic philosophy of science without phenomenology is empty.
In his earlier and later books, the phenomenological component is key to Heelan’s
thinking.
As Heelan expresses it, a “scientific observation” is necessarily
technologically and theoretically mediated, which is to say that it is “accomplished with
the aid of instruments.” 17 Scientific observation is thus a matter of mapping out or
“outfitting” an entire world, presupposing a trained conversancy with the report of the
instrument, or the “readability” of the instrument-measurement-laboratory environment
as such. 18
It is tragic but all-too routine in the fortunes of the academy, i.e., the disciplinary
project of the philosophy of science as a profession and as such, that for Patrick Heelan,
as for Ludwik Fleck, the cognitive dissonance inevitably to be correlated with
conceptual incommensurability had to make communication within the disciplinary
confines and influence of the philosophy of science effectively impossible. Thus when
Lawrence Sklar was invited to comment on Space-Perception and the Philosophy of
Science at a book session on Heelan’s work at a meeting of the American Philosophical
Association,19 presided over by Heelan’s fellow Irish countryman, Ernan McM ullin, the
commentary was never able to overcome the shock of this same conceptual dissonance
to address the substance of the book charged for critical reception. 20 The different
styles of thought between Heelan and ordinary emphases in the philosophy of science
left Sklar no access to the thought at work in H eelan’s study. But the deficiencies of
Sklar’s conceptual reference were derived from Sklar’s rather than Heelan’s
hermeticism. Heelan had of course sought to address the reigning tradition or received
modality of the philosophy of science in his book, which not only begins with a
discussion of “Phenomenology, Hermeneutics, and the Philosophy of Science” 21 but
includes a very perfectly optimistic or “bridge-building” chapter on “Hermeneutics and
the History of Science.” 22 H eelan’s book recommended a course avoiding the twin
dangers of traditional or analytic, received views in the philosophy of science as well
as traditional or routinely continental accounts of hermeneutics, which continental side
has for its part been burdened since Dilthey with an exactly impoverished view of the
nature of the distinction between the human and the natural sciences. 23 This was the
same distinction Heelan had earlier sought to bridge via the reconstitution of the fullyfledged, carefully noetic-noematic horizon called forth in the “W orld of the physical
scientist” (a world excluding Dilthey’s famous opposition as much as the unilateral
correspondence rule and scheme of ordinary philosophy of science not only of
Bridgman and Campbell but also in the historical climate or episteme of the mid-sixties:
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Niels Bohr, John von Neumann, Eugene W igner, and so on). For Heelan, both
continentally-minded scholars of hermeneutics 24 and traditional philosophy of science
exemplify the still today persistent conviction that “hermeneutics has nothing
whatsoever to do with natural science.” 25 The entrenched tradition in the philosophy
of science which Heelan opposes to the more socially and contextually lived views
advanced by Fleck and Thomas Kuhn remains to be addressed to a specifically
normative and practical research program of problem solving as instigated by Karl
Popper and continued in Larry Laudan and onwards in received or establishment
philosophy of science today.26
INCOM MENSURABILITY AND STYLIZED RESISTANCE
The positive achievement of the present volume redresses the conceptual
incommensurability between Patrick Heelan’s contributions to the philosophy of science
and traditionally analytic philosophy of science. Repatriating the term “hermeneutics”
within the conceptual armature of the philosophy of science is accordingly to take a step
beyond both analytic and continental perspectives in philosophy. And in what I believe
to be a parallel illustration of incommensurability, in the case of Ludwik Fleck, rather
than hermeneutics per se, as the explicit adoption of a method initially conceived with
reference to (religious and thence to legal) texts, to be applied to the philosophic
analysis of science (as ineliminably theoretical practice), the problem is the literal
question of style: both his express invocation of styles of a thought interior to science
and the great obstacle to its reception in traditional philosophy of science which was
entailed by the tacit style of biological science and medical research illustrations.
Fleck’s conceptual terminology centers around thoughtstyle [Denkstil] and the
related if even more elusive conception of a thought-collective [Denk-Kollektiv],
particularly with regard to the latter’s emergent properties. The alien implications of
Fleck’s notion of thought-communities (throughout history as well as in modern
scientific reasearch practice) challenge W estern liberal ideas of individualism and
freedom – nor is it an accident that these ideas are more and not less crucial to
contemporary images of science in the W est. In opposition to the contemporary
W estern cultural emphasis on the individual and its correlative emphasis on individual
scientific genius, Fleck’s philosophic reflection on the collective working or dynamic
function of science foregrounds the ineluctable dependence of the individual upon or
within any given, historical, thought-collective. In his landmark 1947 essay, “To Look,
To See, To Know,” Fleck mused that “scientists, most frequently individualists, do not
want to see the collective nature of thinking. W hat would remain of their renowned
genius?” 27 But for Fleck, the individual cannot escape/surpass the collective: the
thought-collective of any era is the presumed, taken for granted, but above all, the
precisely unreflected culture of that same era. Not a consciously received or dominant
perspective of thought, the collective is the world assumed in advance of a particular
research tradition. A given scientific thought-collective is the perspective within which
what is scientifically conceived can be conceived as such. 28 As Fleck’s later editors
Cohen and Schnelle explain, “the individual member of a collective is not free to be
scientifically active otherwise than on the basis of his stylized socialization. His thought
must start with the propositions created by the collective.” 29 In Fleck’s own words,
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the ordinary scientist of the day finds that “scientific truth” is a complex mental construction,
inseparably connected with investigative techniques, statistical interpretations and manifold
conventions. He knows that it may often be expressed only in a special jargon and be intelligible only
after a prolonged professional training. In his opinion, “scientific truth” depends conjuncture, i.e., on
the scientific opportunity, on the environment and on the personal influence of the author.3 0

Maintaining that scientific truth is ineluctably social, Fleck takes the disciplinary
relevance of the sociology of knowledge to be no less central to an understanding of
science than history itself.
Yet to advert to the sociology of science (in particular) and to the history of
science 31 (more broadly) is only to compound the troubles of incommensurability.
Sociology of science or, more radically, sociology of knowledge, particularly natural
science, is far from an entrenched, much less a secure, discipline vis-à-vis science
(witness the recent fury of the science wars, fading because the more radical proponents
of sociological, anthropological, rhetorical or cultural studies of science have been
chastened and are in due retreat: rendering unto science what is science’s, on the precise
terms dictated by fealty to the hierarchical ideal of science as such) or the philosophy
of science. Nor was this conflict between world views (think of Dilthey or Mannheim)
less inchoate in Fleck’s era. 32 The contributions of both John Ziman and Rom Harré
below testify to a renewed sensibility to the relevance to the sociological context of and
for the lived and cultural practice of science. W ith specific reference to the philosophy
of science itself, Ragnar Fjelland’s insightful reference to the Sokal hoax and its
coordinate parallels with the elusive words of both Bohr and Heisenberg, and my own
more directed essay on the same hoax emphasizes critical reflection in thinking about
science as such. 33
Here, in the context of social theories of scientific culture, it is important to advert
to the camp quality or fairy-tale oddness of the Sokal hoax as it is one that has yet to be
regarded not as the kind of joke Sokal pretends it was – but as the still unexposed ruse
that took, and continues to take, science far too seriously and far too uncritically.
Throughout the past century, both critics and proponents of science alike have been
invited to swallow only what certified scientists endorse. This is the joke in the
overawed response to the authority of science, at work in the original locus or butt of
the joke played upon the editors of Social Text, just as it was a joke played on and
among friends: and therefore a double hoax effected by means of an exact “in” on the
game. It is a crucial piece of evidence (or gossip) 34 that Alan Sokal was a friend of
Social Text editor and meteorological enthusiast, Andrew Ross, that Sokal met his
current wife at a party at Ross’s home – and that exactly not nothing follows from that.
Academics who know editors should know better than to think that any kind of vetting
or review – blind or expert, humanist or scientist, or what have you – would or could
be at work in such friendly cases. The hoax was an academic set-up.
An overawed confidence in the ultimacy of current (no less! pace Laudan) physical
science is at work in Sokal’s own presumption (like that of his plainly more
accomplished colleague Steven Weinberg) 35 regarding the finished adequacy of science
as critically perfect and quite literally beyond critique. This totalising confidence in
science has sometimes been saddled by critics with a suffix – calling it scientism 36 – to
hold it at a critical distance from more nuanced views on science. But in the context of
the philosophy or sociology of science, etc., a charge of scientism is about as much a
reproof as deism in a religious community. The same overawed joke continues to work
in the wake of tiresome commentary on the story and (surprise, surprise) no one who
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writes on it can be found to say anything but “how wonderful” 37 it was just to think how
Sokal rode into town to show up the postmoderns, the Derrideans, the feminists, the
anthropologists and sociologists of science, the social constructivists – at which point,
in a spontaneous reflex of reflexivity, certain scholars are then to be seen busily shoring
up their own legacy by severing their own work from any even putatively or remotely
science-critical perspective. I name here only Bruno Latour and Ian Hacking, where
other names, are, despite themselves, lesser names.38 The philosopher of science, one
can only be led to believe, must eschew critique if he or she is to be taken as “knowing
anything” about science. Thus, in the past, one has ruled out the philosophical
perspective of a Nietzsche or a Heidegger or even the later Husserl. One cannot be, and
one must affirm that one has never been, a member of any such critical party.
BETW EEN THOUGHTSTYLES AND PARADIGM S
W e have noted the relevance of terminological incommensurabilities in the thinking of
both Heelan and Fleck to indicate the conceptual difficulties presented for the tradition
of the philosophy of science.
Just how egregious these difficulties were – and in large measure remain – is best
seen by noting a striking conceptual limitation of the important collection edited by
Cohen and Schnelle, Cognition and Fact: Materials on Ludwik Fleck.39 This wonderful
collection includes English translations of Fleck’s own essays dating from 1934-1960
as well as profiling leading scholarly responses to Fleck both in his own time and in
recent times. However, not a single essay in this nonetheless pathbreaking collection
shows any comprehension of the function of the biological dimension of science or
medical metaphor for Fleck, as the very key to Fleck’s philosophical thought on science
and scientific knowledge. W hy is this and, more importantly, what follows as a result?
This limitation both ironically and naturally proves Fleck’s thesis, because, without
a fundamental background in biology, the task of getting Fleck’s points proves
impossible, even in a sympathetic collection dedicated to advancing his reception. The
exception that might be thought to be found in the contributions by those scholars not
only biologists or physicians but Poles themselves, repeats a generally critical
perspective on Fleck and his medical limitations, attributing more sensitivity to the
workings of the immune system and much more wholism to medical research practice
than happens in fact to be the case, a deficiency evident given the AIDS cisis and
betrayed by the medical profession’s oddly uncritical support of the healing promise of
genetic re-engineering chances inspired by the mere idea of decoding the human
genome – which same crisis confirms Fleck’s critical charge contra the conceptual
deficiencies characteristic of modern medicine itself and its search for singular causal
agency (i.e., HIV). That is: the reigning thoughtstyle (and collective rule) of biological
as medical science is increasingly physical science, and even, in the case of genetics,
information science. Fleck’s biology, by contrast, was the classic microbiology of the
early twentieth century.
Fleck challenges the standard story of the triumphalist emergence of modern science
as a break with the fearful, uncritical but above all unobserving medieval point of view
as an eruption intol modernity effected by the plain and simple means of observation,
whereby the main empirical advance in modern science corresponds to simply taking
a look (through the microscope or the telescope). This standard perspective was, for
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Fleck absurd. One could not, “assert that a medieval scientist did not have any positive
relationship to observation.” 40 Key for Fleck was the conceptual schema within which
whatever was observed or noted would be able to be observed or seen:
Looking and seeing at that time differed from the present day, but it would be a sign of naiveté to think
that a man of those days was asleep, and roused himself from his sleep only during the Renaissance. ...
the 16th century could find bones in the neighbourhood of cemeteries and study them, but the Middle
Ages simply lacked any intellectual need of such observations; when looking at a bone one could see
only what one could find in books....4 1

For Fleck, those very books tell the story as much of scientific discoveries as of the
ruling interests and the shifts in interests that accompany discoveries:
In 17th century anatomy books we find long chapters describing and enumerating the so-called ossa
sesamoidea which are disposed of with a few sentences in today’s textbooks: they are currently, so to
speak, outside the osseous system and little of interest from the ontogenetic, morphological, or
physiological viewpoint. But at that time they were important because of certain old myths according
to which from one of such bones there will develop “sicut planta ex semine” the complete body to appear
at the Last Judgment.”4 2

For a further example, the 14th or 15th century anatomist or physician simply “knew”
that the male of the human species lacked a rib. They did not need to, more decisively,
they could not check for themselves to “see” that this was not so (nor, as beyond Fleck,
Allan Debus and Peter Dear can explain, could simply pointing out such a “fact” have
been able to alter such convictions).43
Fleck’s point is that contemporary anatomical preoccupations are just as
“incorrigible” as such putatively erroneous medieval views because our own
contemporary views are as invisible as and as unquestionable to us as their own
medieval preoccupations were to the anatomists of past times. W e only see such
preoccupations as preoccupations because they are not our own. Contrasting the
modern with the medieval scholar, Fleck concludes that “what is of importance to us,
is for him inessential, inexplicable, alien, just as, on the contrary, his own thinking is
alien to us.” 44
Fleck was not a pioneer of social studies of knowledge or scientific culture per se.
Such disciplinary approaches to science studies, including anthropology as well as
sociology, tend to be epistemically uncritical, for they themselves are articulated within
specific disciplinary or “scientific frames.” And Fleck’s concern, which is what renders
his thinking proper to the philosophy of science, was addressed to what he called
epistemology, which is why he ended up by elevating the promise (not the reality) of
sociology to the height of a veritable mathematics for the sake of science. 45 But Fleck’s
concern with epistemology was the question of what could be said to be known,
specifically as articulated in the terms of science, corresponding to what is said to be
true. This epistemological concern reflects the logical limits of scientific discovery
(research) and scientific justification (theory and philosophy). By reflecting on the
historical question of thoughtstyles and the relevance of precisely collective
communities of thought and the emergent properties that characterize such styles of
thought interior to such communities in specific cultural and historical context, Fleck
sought to show that that same history and range of cultures adumbrated nothing less
ambitious than the material dialectic of science in real and ineluctably communal
research practice.46
Famously, and this is why we are able, in the insular context of English language
philosophy of science, to talk about Fleck at all, it was no one less important than
Thomas Kuhn himself who read Fleck’s The Genesis and Development of a Scientific
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Fact, 47 as part of his own scholarship and as part of the preparation for his own work
on The Structure of Scientific Revolutions. Because, as Kuhn reports in retrospect, he
only read German “badly,” he was also compelled, as he emphasizes, to read and reread Fleck.48 But more significant than such a painstaking reading is that Kuhn
happened upon Fleck’s book in an intensifying constellation of ideological
circumstances then rife in an era that today seems as distant as Fleck’s vanished world,
as distant as Heelan’s own then-still-Joycean Dublin has come to be from today’s
prosperous, cyberneticized, cosmopolitan Dublin, regarded from the new, more than
postmodern, vantage of the twenty-first century.
Kuhn’s time spanned prewar and wartime history and his crucial and formative
intellectual work found expression during the era of the postwar world known as the
cold war. In America proper, the climate of the cold war reflected the still virulent
McCarthyism dominating everything from art to criminal justice and including the
academy – or Ivory Tower as it was then unquaintly regarded. If the McCarthy era in
the land of the free and the brave was not Stalinism, it nevertheless had exactly
repressive parallels. Much of the social and intellectual repression characterizing the
1950s and 1960s expressed this climate of fear. The change that began to take place in
the late 1960s (really into the 1970s and, alas, coming there to an unsung and unmarked
dead-end) saw a world change in fashion and life-styles, if not in politics. But if today,
we no longer hear about the socialist or communist threat – to use the language of the
cold war – that is not because we have become more nuanced about the psychoanalytic
projection implicit in the language of a “communist threat” or about the multifarious
and complex dimensionality of political forms like socialism or communism but rather
and because like so many of the varied biological species that have become extinct in
the long course of the last century, the threat of socialism/communism has been
vanquished. The end of the cold war corresponds to the extirpation of the political
regimes of socialism and communism itself, almost like the phantasm of democracy in
the US.49 But this does not quite mean that we’ve evolved beyond the inanity of
McCarthyism.
I do not think it an exaggeration to suppose that, n the then political climate and
despite the manifest relevance of Fleck’s study, Kuhn could not cite Fleck, even had he
wished to do so in fact. And if, more radically, one supposes, as claimed above, that
Kuhn’s “paradigm” is a periphrastic construction derived from Fleck’s Denstil/DenkKollektiv, this is exactly because, and on more than one level, only such a paraphrase
was, per impossibile, possible.50
The problem of citing Fleck for Kuhn had nothing to do with Fleck’s “Polish”
German (this is a nonsensical claim as Steve Fuller advances it in his otherwise useful
book on Kuhn 51 – there is no ‘false friend,’ as language teachers say, to trip one up in
the translation of Denkstil [thoughtstyle] or Denk-kollektiv [thought-collective]). Not
a problem of translation but the political restrictions of his era (from the forties through
the fifties and early sixties) entailed that Kuhn could not adequately cite Fleck. That is,
Kuhn could not have used such dangerously loaded terms as “thought-collectives” – or
“thoughtstyles” – in his 1962 book for the perfectly banal reasons we still attribute to
and name “politics.” The language of collectives or thoughtstyles would have evoked
precisely reactive reactions in a time of the paranoia and anxieties expressed in words
like brainwashing, propaganda, the Iron Curtain and the Iron State, and the inscrutable
evil of Eastern Europe, of Russia and (this is all that is left today:) China. And in 1976,
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the later Kuhn, writing an introduction to the belated translation of Fleck’s book,
remained careful to underscore his personal, exactly gut distance from these very same
terms. Even after so much time, one may hear the echo of Western anxiety vis-à-vis the
image of the “collective” as the anti-individualist, veritably mindless, socialist “horde.”
Nothing but the then-times themselves gave birth to the unhappy coinage of the term
paradigm – among whatever other reasons there may also have been for Kuhn’s labile
word. 52 This same historical echo reverberates through Kuhn’s own revealingly over
frank, at times uncomprehending, sometimes brittle autobiographical reflections. And
in The Road Since Structure, in Kuhn’s interview with Aristides Baltas, Kostas
Gavroglu, Vassili Kindi, even the most hermeneutically impoverished reader must note
the relevance of Kuhn’s most repeated word “anger” 53 – articulating his actions in terms
of a fundamental, choleric impatience. This reflexive reaction to his own academic
legacy does not contradict as much as it complements the contextual circumstances (or
very Fleckian “genesis”) of Kuhn’s book, as Fuller has outlined it in his own study of
Kuhn and the development of Kuhn’s own influence in the broader culture of the
academy itself.54
In this context it is worth recalling the anecdote Kuhn found significant enough to
dedicate a great proportion of his own brief introduction to Fleck to retelling it. Kuhn
reports that his own mentor, Harvard President James Bryant Conant, who became US
High Commissioner for Germany, unhappily made conversational use of the German
reference to the title of Fleck’s book, as Kuhn had related his discovery of Fleck on
enthusiastic occasion. For Conant, the borrowed reference backfired, as such borrowed
references can do in trans-cultural contexts. Conant’s German associate responded to
the mention of the title of Fleck’s work with a spontaneous denunciation of the concept
as such: recoiling from its titular proposition in a bravely, determinedly naïve positivism
that is the unchanged ideal of the philosophy of science, latterly called realism, then
betrayed by the stolid conviction that the-facts-are-the-facts. By definition, as Conant’s
Teutonic interlocutor painstakingly instructed him, and hence contra the concept of
Entstehung and Entwicklung – the one thing Tatsachen or “Facts,” did not as such have
was anything like a “genesis” and the last thing they are able to do is “develop.” Facts
are just “discovered” as what they plainly are. Sidestepping such debacles, Kuhn
eschewed Fleck’s terminology and spoke instead of paradigms and paradigm shifts,
normal and revolutionary science.55
But this genesis explains why Kuhn himself was never able adequately to specify the
meaning of or to defend or even to understand or to accept a conceptual constellation
he had only first discovered in Fleck. 56 It also explains the parallel resistance to these
same ideas in the philosophy of science as such. As Lothar Schäfer reflects: “keeping
Kuhn’s thorough-going dependency on Fleck in mind, one must draw the obvious
conclusion that the key presupposition for [the concept per se of] revolution in the
philosophy of science has to be found in the ahistorical consciousness” of the
philosophy of science. 57 Only a lack of historical background sophistication (what the
Germans call Wissenschaft with respect to history itsef) internal to the discipline of the
history and philosophy of science could have permitted the enduring influence of the
idea of revolution as a “fact” so very contrary to the complex dynamic of the empirical
history of science.58
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ERROR AND SCIENTIFIC TRUTH
In the wake of Kuhn’s The Structure of Scientific Revolutions – that is, internal to the
hermeneutic history of its reception and effects – Steve Shapin can begin his small
volume on The Scientific Revolution with the grand declaration that there was no
scientific revolution. Shapin says this non-revolutionary thing for the same historical
reasons that Fleck himself could have given where the history of science outlines neither
unbroken scientific advances nor patent revolutions. Thus Fleck emphasized the
precisely non-cumulative (non-linear) character of scientific progress in contrast to the
cumulative character of past error.
For Fleck, as, more abstrusely, for Ernst Mach, error was not to be condemned to
the dustbin of history because from the same historical perspective it is impossible to
know exactly where true error lies or in what it consists or inheres. Nor can we be sure,
indeed, that the greater error would not be found in our own incorrigibly presentist
account of what we rudely and incorrigibly (currently) regard as past errors. For Fleck,
as for Mach and for Nietzsche, it is as difficult to say what error is as it is to say what
truth is – however much this important and radically post-Kantian corollary may be
expected to dismay latter-day Popperians. 59 Our perception of error is precisely as
context-dependent as our perception of scientific truth.
For both Fleck and M ach, as scientists, exactly as practitioners and for good reasons,
designing research possibilities and perspectives, the so-called “errors” of the past
represented veritable resources of future scientific truth. Past errors were regarded as
scientific reserves, representing realms not to be forgotten.60 By contrast with the ideal
of timelessly routine presentism, 61 which is the ideal of scientific progress, Fleck’s
historical reading of the history of scientific truth and the facts of the same offers a
sustained reading of nothing less than the erring truth of, for example, astrology as such.
For Fleck, astrological preoccupations and assumptions articulated nothing less
indispensable than that very errant context without which the scientific concept of what
we today regard as the disease entity, 62 i.e., syphilis, as such, could not have come to
stand: where a precise genesis and development was requisite for the very exactly
scientific discovery of what we name the modern disease-entity as such.
In this same historical context, it is relevant that the contextual question is the one
question that Barbara Saunders never thinks to consider in her fine contribution below,
reviewing the historical and contemporary reception of Aristotle’s account of the
mirror-reddening gaze of the menstruating woman. The contextual primacy of error
turns upon the cultural difference that ought perhaps to be made of the historically
differential matter of fact that ancient mirrors are not made of glass but polished metal:
bronze, copper, silver, etc. And all such metals and their alloys (even without attending
to the sobering limits of contemporary understanding of ancient metallurgy) have the
special characteristic that from the moment they are fashioned (and it is for this reason
very relevant, albeit not to Saunders, that Aristotle duly specifies a brand new mirror)
such metal mirrors oxidize. Newly fashioned (like newly polished) metal mirrors tarnish
upon exposure to the ambient atmosphere, an atmosphere including not only factors of
climate but also relevantly in the case of personal mirrors, the humidity of respiration
and perspiration, and notably the acidity in human breath – that same acidity that
undergoes circadian alterations in the course of the day as well as in response to
hormonal changes, the same acidity that is so little a merely theoretical construct that

12

BABETTE BABICH

its effects have closed the caves at Lascaux to visitors in recent years, and so on. That
is, Saunders does not, just as a good scientist would not, raise the question of the
possible locus of truth in what we are (already) persuaded to have been error or, indeed,
ancient Greek, male prejudice.
But Fleck argues differently. Key for the development of the modern scientific conceptual understanding of syphilis were, for Fleck, conceptions of that disease now
regarded as mistaken. These constructs, different historical schemas, work in a nonlinear development of the changing scientific accounts we have of syphilis, as a
precisely pleonastic disease, including a history of but not limited to therapeutic
measures, an understanding of the progressive character of the disease, and advancing
an ongoing inquiry into the causes of the disease. Even after Fleck, even after the
decisive challenges to the agent theory of disease, we continue to identify (mistakenly
on Fleck’s account) syphilis with the spirochaete and to search for a singular or decisive
aetiology of all diseases in our search for cures for the same. This one-size fits all
scheme of illness and health persists and may well stand behind the current enthusiasms
for the genome project (one gene – one disease) as the latest instauration of this causal
conviction.
As a scourge from heaven, under the sign of venereal influence, syphilitic disease
could be transmitted through the blood, as the sins of the fathers are visited on the sons.
For this insight, the religious, astrological, mythological lore of the disease was not
merely a mistaken track in the history of scientific progress towards modernity and the
disease entity that we think to limit to and so to identify with the spirochaete itself (qua
disease vector/agent) but the veritably erring path of the scientific discovery of and the
emergence of scientific fact itself. Exactly this transition was required, Fleck argues –
as in a similar vein the historian Lawrence Principe has retraced the similar importance
of alchemy exactly for the sake of (and not as blocking) the development of chemistry63
– in order to identify or “discover” a connection between a disease of the skin (the
integument as the symptomatic locus where primary, specifically observable symptoms
of syphilis are manifest) and the blood. It was the developmentally pleonastic character
of the disease of syphilis made its scientific study and resolution particularly difficult
– and not only, as an argument that still recurs in the context of HIV research, the taboo
of sexual anxiety and prejudice. 64 More critically in terms of the development of the
modern disease concept, what, asks the serologist, has a disease of the skin, the province
of dermatology, to do with the blood? And what, we may and we ought still to ask, has
a disease characterized by serological changes to do with the nervous system, the spinal
fluid, the organism as a whole? How/why does syphilis, if untreated, progress in
approximately 25% of the those affected, to the later stages of this disease? Why 25%?
Or for a contemporary perspective, is there a relationship between syphilis and HIV?
Such questions address the problem of infection – and immunology and public health
– in nuce. 65 For Fleck, who was one of the first to correlate not only the elevated count
of leukocytes but also (so Fleck argued, though this, significantly has not yieded a
research tradition in the [accordingly inactive] science Fleck established – leukergy) 66
other characteristic changes of those same leukocytes as specific indices of immune
response (notably, so Fleck argued, as adequate to differentiate between bacterial and
viral infection and more), these questions remain to be posed in a precisely complex (to
emphasize the scientific and research point Fleck insisted upon) context.
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Thus it was the very erroneous idea of a scourge, of the “unscientific” (to use
Fleck’s specification of the nature of the) notion of “befouled” or “bad blood” that was
a requisite, indispensable element in the development of the scientific concept of the
strangely unstable disease entity that Fleck himself in perfectly scientific sobriety did
not finally identify with the spirochaete.67 For Fleck, bacteriological agency alone was
insufficient to explain the aetiology of the disease as such, specifically in its pleonastic
character, and which we, in the wake of AIDS and the ongoing global crisis of the same,
have learned to understand as an important precision, focused more upon the immune
system than the concept of the disease-entity as such. 68
Fleck thus maintained (for the sake of preserving the same complexity he thought
indispensable to medical research) that error was to be conserved (Nietzsche went
further in this, as in everything, and spoke of “cultivating error as the mother womb of
knowledge,” 69): preserving past error like an attic full of things out of style, or a
basement collection of discarded and forgotten artifacts, broken, or bent, which are
nonetheless kept out of the prudential recognition that they might turn out to be useful
– once dominant sclerotic perspectives (no matter if we call them Fleckian thoughtstyles
or Kuhnian paradigms) have been altered by as yet unanticipated influences.
Critically – logically, as Patrick Heelan tirelessly observes – it is only if our truths
are true, only if we can be certain of our scientific point of departure, that the process
of science can be a more or less ideally algorithmic and heuristically banal (Kuhn’s
“ordinary”) affair (this is the contention Laudan’s progressive program eliminates by
designating as “revolutionary” the everyday ideal of science, whereby revolution turns
out to be a matter of normal, scientific problem solving).
Ludwik Fleck’s conviction, which he shared with Ernst M ach, was that the complex
riches surrounding an abandoned path might hold a useful key for us when retracing our
steps after sufficient anomalies, or encounters with the limits of the ruling paradigm (as
the current scientific thoughtstyle) moves us to do so. For Heelan, a fuller, properly
hermeneutic understanding of science refers us to the broader scope of the human values
and the full resources of the life-world that must be incorporated, completing the
balance of the scientific notion of truth.
Fordham University/Georgetown University
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Patrick A. Heelan, Quantum Mechanics and Objectivity: The Physical Philosophy
of Werner Heisenberg (The Hague: Nijhoff, 1965), 4. By noting the range of
“lifeworlds” differentially constituting the “W orld of the physician, the W orld of the
sportsman, the W orld of the husband, the W orld of the wife,” The reference is as
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accordingly as dated as it is charming. Heelan lists an array (now noticably dated) of
“W orld” possibilities as a prelude to his focus upon “the W orld of the physical scientist
in the twentieth century.”
2
The terminology of a horizonal analysis is classically phenomenological. It refers
to “an analysis of ‘horizons’ of the kind of cognitive intentionality-structure implicit in
the conduct of a systematic investiga-tion.” Heelan, Quantum Mechanics and
Objectivity, x.
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linked by the wave packet ... The objective tendency or potentia then is the noumenal
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of Heelan’s account of readable technologies, a hermeneutic endeavor which he now
explains in Husserlian and even scholastic, Lonerganian agent-active terms (rather than
with reference to Heidegger, despite the language of questioning): “The intentional
reality of the sign is the noematic correlate to an act of inquiring intelligence which is
not content with what it sees but looks for explanation.” (Ibid.) “Of itself,” to take this
structure of inquiry to a Kantian level, “the instrument is ‘dumb’; it waits to be
questioned by the scientist, and the form of the question structures its response.” (Ibid.)
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24
This includes sociology of knowledge and of science, as dramatized by the recent
Sokal trauma as it has affected social studies of science and as it has had, by drastic but
heretofore unremarked contrast, almost no effect whatsoever in the philosophy of
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theories and research traditions by new ones of greater explanatory power.” Cited in
Heelan, Space-Perception and the Philosophy of Science, 229. Of course, it goes
without saying that this redefinition of “revolution” means that the latest findings of
Fermilab, much as the public relations perspective would be pleased to have it said:
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Normal science is revolutionary science. End of debate. For note that the stultification
of contemporary scientific research traditions is no obstacle from such a viewpoint but
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dictate) now “final” – as Fukuyama has claimed – “history is at an end” in a lovely
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1986), 151.
28
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(Princeton: Princeton University Press, 1985) but if such a study was one of the first to
enjoy widespread attention, it did so only in the wake of a shift that had begun even
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line in the dust, that like Toulmin’s fine recommendation at the end of his Cosmopolis:
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far more than conviction behind it but vital and critical action.
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37
How could it happen that scientists not be asked to vet an article on science – as if
the evening news did not constantly present scientists happily saying speculative things
about genetic engineering or evolution or even (please let’s do think of Carl Sagan)
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abrogated by the very idea, as it were, of “intellectual property” and the very observable
struggle in science for the ownership of an idea and the authority and power deriving
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possession of “Salvarsan” or the emergence of a single fact (like the W asserman test)
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same way, we note Kuhn also reports that he likewise read and spoke French very
haltingly, a facility which was likewise different from illiteracy, as his own
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of his French which he received from Parisians.
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aspect of the so-called authorial-fallacy. Like works of art, words like paradigm (or
thoughtstyle or hermeneutics), may be seen to have lives and fortunes of their own,
apart from and often alien to their originators. Expressing, just as Kuhn maintains, the
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deployable heuristic device for articulating the historical course of scientific change or
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structure. A scientist by training and not a historian, Kuhn could not have guessed that
nothing could be further from the truth in the social dynamic one author has famously
dramatized as the “two cultures” and the still enduring abyss between the same.
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