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STELLINGEN 

I 
Gezien het feit dat er in Nederland jaarlijks meer geld wordt uitgegeven aan reclame
uitingen in de meest brede zin dan aan HBO-onderwijs, universitair onderwijs en 
onderzoek en wetenschapsbeleid bij elkaar, is de dikwijls gebezigde aanduiding 'kennis
maatschappij' nogal geflatteerd en lijkt de benaming 'reclamemaatschappij' eerder op zijn 
plaats. 

II 
De wijze waarop vele natuurbeschermers aankijken tegen exoten vertoont frappante 
gelijkenis met de manier waarop de partij van Janmaat allochtonen beschouwt. 

III 
Wie te horen krijgt dat hij ergens op afgerekend zal worden, moet vrezen dat er op zeker 
moment met hem zal worden afgerekend. 

IV 
Gezien de gretigheid waarmee de verantwoordelijke politici ons in het riskante avontuur 
van een Economische en Monetaire Unie willen storten, wordt de mogelijkheid om een 
verzekering af te sluiten tegen de gevolgen van 'political failures' node gemist. 

V 
De uitdrukking 'ja, mits' is logisch gelijkwaardig aan de uitdrukking 'nee, tenzij'. 

VI 
Om als werknemer je employability over langere termijn zeker te kunnen stellen, moet je 
tegelijk je eigen werkgever zijn. 

VII 
Om het intellectueel eigendom van de resultaten van wetenschappelijk teamwork wordt 
vaker gestreden dan men gewoonlijk aanneemt. 



VIII 

X 
In een constructivistische benadering kunnen de constructie van feiten en de (deconstruc
tie van artefacten op een symmetrische wijze worden behandeld, maar dat betekent niet 
dat feiten tot artefacten worden gereduceerd. 

XI 
Het onderscheid tussen kennis en werkelijkheid dient ook door constructivisten te worden 
gerespecteerd. 

XII 
Het wetenschappelijk realisme van Michael Devitt houdt zich niet aan de eigen regel dat 
ontologische kwesties voorafgaand aan epistemische vragen moeten worden beslist. 
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Het adagium 'Volg de actoren' is een ontoereikende methodische leidraad voor het doen 
van wetenschaps- en technologie-onderzoek. 

IX 
Het is niet de ontdekkingscontext maar de rechtvaardigingscontext welke een ontdekking 
tot een ontdekking stempelt. 
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i 

The preface offers the author of a book the possibility to acknowledge his intellectual and 
other debts to all those who in one way or another have been instrumental in helping it to 
come into existence. It is the perfect occasion for professing humility, because it makes one 
realize how many others have actually contributed to the completion of a product which 
nevertheless is usually claimed as one's own intellectual property. Perhaps the idea of being 
an 'author' and being considered as such is indeed no more than a conventional illusion. As 
long as even the French postmodernists who have allegedly deconstructed the entire notion 
of authorship continue to publish books and articles under their own names, however, I have 
no scruples to do the same. 

After having solemnly declared myself herewith to be the 'true and only' author of this 
book (to prevent possible postmodernist misunderstandings from arising), let me now accom
plish the more grateful task of acknowledging my debts to all the persons whom I owe 
special thanks. 

The origin of this book can be traced back to the early 1980s, when Ton van Helvoort, 
Bart Gremmen and I, all three of us then at the University of Nijmegen, met in an informal 
reading club to discuss the recently rediscovered work of Ludwik Fleck. Thanks to Ton's 
perseverance in gathering and checking Fleck's sources, we soon found out that the latter's 
historical reconstructions were not beyond dispute. Unless my memory plays a trick on me, 
Bart was the first to discern the contours of an alternative story in the material pertaining to 
the struggle over the intellectual ownership of the Wassermann reaction. Subsequently, each 
of us inevitably went their own separate ways. Ton completed a thesis on the history of virus 
concepts, whereas Bart wrote a philosophical dissertation about the mystery of the practical 
use of scientific knowledge. Being intellectually more inert and slow, I eventually decided 
to work up the heterogeneous materials relating to Fleck to a full-fledged thesis in its own 
right. Ton and Bart had offered me the important initial stimuli to embark on this project. 
As godfathers they stood at the cradle of this book. In addition I have to thank Bart for 
permission to use our co-authored article on Fleck's serological thought style ('Specificity 
in the Era of Koch and Ehrlich', Studies in History and Philosophy of Science 21 [1990]: 
463-79) as a basis for Chapter VIII of this book. 

On several occasions I have given oral presentations on the development of the Wasser
mann reaction and benefited from the critical remarks of various audiences to elaborate and 
sharpen my ideas. Such presentations have been given at the First World Congress on Medi
cine & Philosophy in Paris in 1994 and before Karin Knorr-Cetina's 'Laborstudiengruppe' 
at the University of Bielefeld also in 1994, at the Science Studies Unit of the University of 
Edinburgh in May 1996 and during an international workshop on diagnostic practices in 
medicine held in February 1997 at the Hamburger Institut fur Sozialforschung. I have to 
thank in particular Jens Lachmund for inviting me to the latter workshop and for exchanging 
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ideas with me on our respective themes of historical research. During my earlier stay at the 
University of Edinburgh David and Celia Bloor were very obliging by generously offering 
me hospitality at their home for almost one week. I experienced this stay as an enormous 
privilege, not least because it enabled me to find out the truth about the apocryphal story 
disseminated by Ian Hacking, that David is such a total fan of Wittgenstein that his office at 
home is an exact copy of the latter's office at Cambridge. Since my stay and despite the 
burden of his official duties as director of the Science Studies Unit, David has maintained 
a regular correspondence with me and given critical and constructive comments on drafts of 
nearly all the chapters comprising this book. Even if I have not always been able or willing 
to follow up his useful suggestions, I must certainly express my special gratitude to his 
constructive criticism and intellectual encouragement. 

Other sociologists of science have also commented on draft chapters of this thesis. 
Andrew Pickering, working at the University of Illinois at Urbana-Champaign and represen
ting a brand of constructivism different from David's, subjected drafts of Chapters V and VTI 
to critical examination. Although he could not condone my defence of 'interest explanations' 
and my use of the notion of 'constraints' (as was to be expected from his point of view), his 
judgements were nevertheless quite jubilant and encouraging. Finally, Robert K. Merton, 
Professor Emeritus at Columbia University in the City of New York and the reputed 'father 
of the sociology of science', has rendered me the honour of giving a 13-page commentary 
on an earlier, and much different, version of Chapter VI. I have taken his criticisms to heart 
and followed up many of his specific suggestions for change, although I suspect that the final 
version will not be entirely to his liking because I concede still too much, from his point of 
view, to constructivist positions. I must also thank Professor Merton for the many 'exhibits' 
which he sent me along with, and in support of, his written comments - books and copies of 
several, sometimes not easily accessible papers and materials. In this special sense too, his 
commentary was solidly documented. 

Anthony S. Travis at the Hebrew University in Jerusalem and Deputy Director of the 
Sidney Edelstein Center in that city read and commented on an earlier version of Chapter 
VII. His suggestions for linguistic and stylistic improvement have been gratefully accepted. 
I am glad that we now share an interest in Paul Ehrlich's life and work, in addition to our 
long-standing common interest in the history of the synthetic dye industry. For what little I 
possess of the historian's craft skills, I must thank my two former colleagues involved in the 
research project on the development of the synthetic dye industry (1979-1983) at the Catholic 
University of Nijmegen, Wim Hornix and Ernst Homburg, who showed me in their different 
ways that the work of a historian of science can be both thorough and relevant. 

I thank Bea Prijn for turning my text into a decent manuscript. It took her a lot of trouble 
to restore the scars I had inflicted upon it out of sheer computer illiteracy. 

In registering my acknowledgements to various persons, I should not forget, of course, 
to express my gratitude to the two men who were officially in charge with leading me to a 
successful completion of my thesis project: Professor Michiel Korthals at Wageningen Agri-
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cultural University and Professor Henk ten Have at the Catholic University of Nijmegen. 
Both allowed me much free scope to follow my own inclinations, but on occasion did not 
hesitate forcing me to make the main line of my argument more clear to myself and to them, 
particularly when the forest threatened to become invisible because of the trees. It would be 
pointless to claim that a study which pretends to span the different fields of the philosophy, 
history and sociology of science is without tensions and imbalances. 

Finally, I want to thank my companion in life, Liz Pigmans, for the emotional support 
and encouragement she has given me during the fairly long period that I needed to complete 
this dissertation. It is a cliché, but no less true for being so, that such work often strains 
personal relationships and demands much tolerance and patience from the partner. Liz surely 
has had to bear her part of the burden. Paraphrasing Holland's foremost constructivist, Wiebe 
Bijker, let me therefore conclude by exclaiming: Liz, do not despair, there is life again after 
the writing of a thesis! 
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CHAPTER I 
FOLLOWING MEDICAL SCIENTISTS THROUGH 

LABORATORY AND SOCIETY, OR HOW TO REPLICATE AND 
EXTEND LUDWIK FLECK'S EXAMPLE 

This book offers a constructivist analysis of several episodes pertaining to the genesis of 
modern medical knowledge about syphilis. Part of it goes over old ground that had already 
been covered in Ludwik Fleck's now classic study from the 1930s, Entstehung und 
Entwicklung einer wissenschaftlichen Tatsache.1 Fleck's monograph deals with the 
emergence of the modern concept of syphilis and in particular with the construction of a 
serological test for detecting this disease, the so-called Wassermann reaction. What is 
remarkable about Fleck's book, at least for a study written during the 1930s, is that it 
approaches its subject matter from the perspective of a sociological theory of knowledge. 
This was without precedent. Fleck, a practising physician and bacteriologist but an amateur 
in philosophy and sociology, drew his inspiration from the Durkheimian tradition in the 
sociology of knowledge to develop what he called his 'theory of thought styles and thought 
collectives'. At the beginning of the 20th century, Emile Durkheim and his followers, Marcel 
Mauss and Lucien Lévy-Bruhl, had started to study the relationship between the social 
structures of primitive tribes and their world-views or classification systems. 2 Despite the 
intellectual stimulus he derived from them, Fleck criticized the Durkheimians for their 
apparent reluctance to extend their sociological approach from the study of primitive belief 
systems to the analysis of modern scientific knowledge. It was left to Fleck tamself to 
overcome such scruples. Upon its first appearance in 1935, Fleck's monograph largely went 
unnoticed, but it has since been rescued from oblivion by Thomas Kuhn, who in 1962 noted 
that Fleck's essay 'anticipated' many of his own ideas. 3 It was however only in 1979, when 
an English translation appeared, that Fleck's pioneering work was made accessible to a wider 

L. Fleck, Entstehung und Entwicklung einer wissenschaftlichen Tatsache, Basel (Benno Schwabe), 
1935. 

E. Durkheim and M. Mauss, Primitive Classification (translated and introduced by Rodney 
Needham), Chicago (The University of Chigaco Press), 1963 [original French essay: 1901-02]; L. 
Lévy-Bruhl, How Natives Think, New York (Washington Square Press), 1966 [French original: Les 
fonctions mentales dans les sociétés inférieures, Paris (Alcan), 1910]; E. Durkheim, The Elementary 
Forms of Religious Life, translated by Karen E. Fields, New York (Free Press), 1995 [French 
original 1912]. 

T.S. Kuhn, The Structure of Scientific Revolutions, Chicago and London (The University of 
Chicago Press), 1970 [1962], pp. VI - VII. 
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audience. 4 Soon it then became apparent that Fleck not merely 'anticipated' Kuhn's ideas 

but went beyond them in important respects. Indeed, it could be argued just as well that 

Fleck 'anticipates' several of the central ideas of the various strands of constructivism that 

have emerged in 'post-Kuhnian' science studies from the 1970s onwards. 5 Many proponents 

of contemporary constructivism view him as a worthy precursor and praise his work as an 

early contribution to the sociology of scientific knowledge and the constructivist analysis of 

scientific practice. Fleck is thus widely recognized nowadays as "a pioneer of the 

sociologically-oriented constructivist approach to history and philosophy of science". 6 Of 

course, despite the close affinity between Fleck's approach and the work of contemporary 

constructivists, there are not only similarities but also differences. In Chapter n I will give 

a detailed comparison to spell out both similarities and differences. 

So this book aims at a constructivist description and analysis of the genesis of modern 

medical knowledge about syphilis. But why go over old ground again? Isn't it a waste of time 

and effort to do a restudy of some episodes in the history of medical science that have 

L. Fleck, Genesis and Development of a Scientific Fact (edited by Thaddeus Trenn and Robert K. 
Merton), Chicago and London (The University of Chicago Press), 1979. In 1980 the German 
original was republished as L. Fleck, Entstehung und Entwicklung einer wissenschaftlichen Tatsache 
(edited by Lothar Schäfer and Thomas Schnelle), Frankfurt am Main (Suhrkamp), 1980. References 
to Fleck's monograph will be given in the main body of the text as a pair of numbers, e.g. (42/58), 
where the number(s) before the / sign indicate(s) the page number(s) of the English translation and 
the number(s) after the / sign indicate(s) the page number(s) of the German Suhrkamp edition. 

A note on terminology: 
The term 'constructivism' is used here to denote a variety of schools in the 'new' social studies of 
science and technology. They are 'new' in the sense that they date from the 1970s or later, in 
contrast to the older Mertonian school which dominated the sociology of science in the 1950s and 
1960s. Rather than giving a precise characterization of the defining tenets of modern 
'constructivism' (if that would indeed be possible!), let me indicate its extension by simply 
enumerating some of the schools and approaches that can be subsumed under this term: 
- The Strong Programme (David Bloor, Barry Barnes, Steven Shapin); 
- The Empirical Programme of Relativism (Harry Collins, Trevor Pinch); 
- Discourse Analysis (Michael Mulkay, Jonathan Potter); 
- Actor-Network Theory (Bruno Latour, Michel Callon, John Law); 
- Ethnographic Laboratory Studies (Karin Knorr-Cetina); 
- The Reflexive Programme (Steve Woolgar, Malcolm Ashmore); 
- Ethnomethodology (Michael Lynch); 
- Symbolic Interactionism (Susan Leigh Star, Joan Fujimoro). 
This enumeration reflects only the division of schools existing at a certain moment in time. Indeed, 
younger constructivist researchers are trying to move beyond such divisions (e.g. Andrew Pickering 
with his 'turn to practice'). The expression 'sociology of scientific knowledge' (acronym: SSK) is 
sometimes used to denote the first two approaches. Some investigators (e.g. Karin Knorr-Cetina) 
prefer to speak of 'constructionism' rather than 'constructivism'. Outsiders often employ the 
expression 'social constructivism' indiscriminately to refer to all of the above-mentioned schools, 
but this is inadvisable as representatives of some approaches would certainly object to this label 
(e.g. Latour, Lynch, Knorr-Cetina). 

I. Löwy, The Polish School of the Philosophy of Medicine: From Tytus Chalubinski (1820-1889) to 
Ludwik Fleck (1896-1961), Dordrecht (Kluwer), 1990, p. 125. 
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already been studied before, presumably in a thorough way? Ideally, the importance of 
repeating empirical inquiries for testing and validating knowledge-claims should need no 
special defence, of course, but in the social sciences replication studies are nonetheless often 
held in low esteem. This common judgement may reflect a serious bias. A study by the 
American sociologist of science, Susan Cozzens, contrasting the citation records of two 
classical papers in neuropharmacology and sociology of science (her own field) respectively, 
gives one food for thought. 7 Whereas the references to the paper in neuropharmacology -
the classic 1973 publication by Candace Pert and Solomon Snyder on the opiate receptor 8 -
paid extensive attention to the experimental procedures and empirical details associated with 
the main knowledge-claim (before the latter got stabilized and codified), the pattern of 
references to the paper in the sociology of science - the 1966 article by Joseph Ben-David 
and Randall Collins on the influence of role-hybridization in the emergence of psychology 
as a new discipline 9 - was completely different. A large part of the citations to the Ben-
David and Collins paper were of an 'interpretive' or 'conceptual' sort, that is, they linked 
the paper to more general ideas. Virtually no attention was paid to the empirical details of 
the work. As Cozzens observes: "The authors might as well have written a short note, or 
even a letter to the editor, rather than a full article, for all the attention their data received 
in the citation record. In short, their empirical material was delivered to an empty 
house" . 1 0 Although I did not do a systematic citation context analysis as Cozzens did, my 
personal impression is that much the same holds true for the reception of Fleck's work. 
Almost all commentators have fastened on the conceptual and theoretical issues raised by his 
pioneering monograph, but have neglected to discuss the empirical adequacy of the case 
studies used to support his sociological and philosophical v iews. 1 1 And while there is 
nothing wrong with conceptual analysis per se - I myself will engage in it, especially in 

S.E. Cozzens, 'Comparing the Sciences: Citation Context Analysis of Papers from 
Neuropharmacology and the Sociology of Science', Social Studies of Science 15 (1985): 127-53. 

C.B. Pert and S.H. Snyder, 'Opiate Receptor: Demonstration in Nervous Tissue', Science 179 
(1973): 1011-14. 

J. Ben-David and R. Collins, 'Social Factors in the Origin of a New Science: the Case of 
Psychology', American Sociological Review 31 (1966): 451-65. 

Cozzens, op. cit. (note 5), p. 147. 

There is one exception of which I know, and this exception is only partial. liana Lowy, who has 
published a book and several articles illuminating the philosophical and professional backgrounds of 
Ludwik Fleck (e.g. the work cited in note 6), has also written an article on the history of the 
Wassermann reaction. See I. L6wy, 'Testing for a Sexually Transmissible Disease, 1907-1970: the 
History of the Wassermann Reaction', in V. Berridge and P. Strong (eds.), AIDS and 
Contemporary History, Cambridge (Cambridge University Press), 1993, pp. 74-92. This article, 
however, covers a longer historical time-span than Fleck's monograph and is also primarily based 
on French and American sources, whereas Fleck analyzed the genesis of the Wassermann reaction 
in its original German context. 
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Chapters II and IX -, such a massive overall imbalance in favour of conceptual analysis and 
to the detriment of empirical discussion is surely not a sign of intellectual health. A 
reconsideration of Fleck's empirical case studies might contribute to redressing the 
imbalance. I also believe that a 'replication' study may be illuminating and fruitful in that 
it offers the possibility to discuss theoretical and conceptual issues raised by Fleck's work 
in relation to empirical questions. This may be a preferable way to make those issues more 
tractable. After all, the proof of the pudding is in the eating. 

This thesis, however, attempts to be more than a replication of Fleck's original study. 
By examining several episodes in the genesis of medical knowledge about syphilis I intend 
to explore and evaluate the usefulness of concepts and theories derived not only from Fleck's 
work but from modern varieties of constructivism as well. I think this extension of theoretical 
concerns follows quite naturally once one seriously tries to establish Fleck's important 
insights and contributions. In determining what Fleck has to say to us, we are unavoidably 
guided by our own lights and prejudices. 1 2 In other words, to give an account of Fleck's 
ideas is to interpret them. 1 3 It is therefore not remarkable that different strands of 
constructivism have produced different readings of Fleck's work, emphasizing one aspect or 
another of the overall theoretical structure as the crucial feature of his approach. Without 
pretending to offer the definitive reading or ultimate synthesis, I think that the risk of an 
unduly restricted interpretation can be minimized by taking the views of modern varieties of 
constructivism into account as fully as possible. 

A useful way to simplify the contemporary picture of a bewildering diversity of different 
constructivisms is to follow Rob Hagendijk and distinguish two broad varieties of 
constructivism: moderate constructivism and radical constructivism}* The distinction is 
made according to the extent to which the various approaches challenge deeply entrenched 
conceptions about nature, society and scientific knowledge. The adherents of the Strong 
Programme (Barnes, Bloor) and of the Empirical Programme of Relativism (Collins, Pinch) 
are moderate constructivists. They take a relativist stance with regard to scientific knowledge: 
variations and alterations in knowledge are explained by relating them to differences and 
changes in social structures and processes. The independent existence of the latter is 

This is an instance of the 'dialogue' between the present and the past as highlighted in Gadamer's 
philosophy. See H.-G. Gadamer, Wahrheit und Methode: Grundzüge einer philosophischen 
Hermeneutik, Tubingen (J.C.B. Mohr), 1965 (2nd edition). 

This is also recognized by the hermeneutical phenomenologist Patrick Heelan, when he writes about 
his own account of Fleck's work: "The summary given above of Fleck's epistemology was guided 
by my own set of philosophical interests [..]. Any translation of a work like Fleck's will reflect the 
dominant interests [..] of the translator, and any philosophical critical paraphrase will likewise do 
the same". See P. Heelan, 'Fleck's Contribution to Epistemology', in R.S. Cohen and T. Schnelle 
(eds.), Cognition and Fact: Materials on Ludwik Fleck, Reidel (Dordrecht), 1986, pp. 287-307, on 
p. 294. 

R. Hagendijk, Wetenschap, Constructivisme en Cultuur, Amsterdam (Thesis), 1996. 
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presumed and not called into question. The proponents of the Strong Programme even 
profess to be ontological realists with regard to natural reality, although they do not allow 
verbal accounts of that reality to figure directly in their explanatory schemes. Radical 
constructivists, on the other hand, try to define their position in such a way as to circumvent 
or bypass the epistemological debates between relativism and realism. In contrast to moderate 
constructivists, they do not think it legitimate to assume the existence of pre-given social 
structures which can be used to account for the content of knowledge. Rather, both 'nature' 
and 'society' are seen as being 'co-produced' by science, which is conceived of as a set of 
constructive practices that create order out of disorder. Radical constructivists reject a priori 
distinctions between 'social' and 'cognitive', 'subject' and 'object', 'nature' and 'society' or 
'nature' and 'culture'. Instead of considering such distinctions as explanatory resources 
available to the analyst, they hold that those very distinctions should themselves be treated 
as the outcomes of construction processes. Hagendijk mentions as approaches falling under 
the label of radical constructivism: Knorr-Cetina's ethnographic laboratory studies, Callon 
and Latour's so-called actor-network theory, and the reflexive programme elaborated by 
Woolgar and Ashmore. To these can be added Andrew Pickering's 'science-as-practice' 
approach and the Heideggerian-inspired 'practical hermeneutics' developed by Joseph Rouse. 
Fleck's work cannot be unambiguously assigned to either the moderate or radical variety of 
constructivism; certain features of it are in agreement with the former, whereas other aspects 
exhibit more affinity with the latter variety. Modern forms of constructivism can therefore 
be used as a basis of comparison to sort out the different tenets and strands in Fleck's work. 
A detailed discussion of the problems raised by his work may also clarify the issues that 
divide contemporary constructivists. 

In comparison to Fleck's original monograph, the present study has also widened its 
empirical scope by including two additional episodes from the history of syphilology. Fleck's 
book, it will be recalled, deals with the genesis of the modern concept of syphilis and in 
particular with the formation of the Wassermann reaction. These subjects (with suitable 
extensions) are reconsidered in Chapters III, V and VI of this dissertation. However, I have 
also included chapters on the discovery in 1905 of the causative agent of syphilis by 
Schaudinn and Hoffmann (Chapter IV) and on the development of an effective medicine 
against the disease in 1909-1910 by Paul Ehrlich and co-workers (Chapter VII). These two 
discoveries (or inventions) fall within the same time period as the development of a 
serological test by August Wassermann and his collaborators, which constitutes the main 
subject of Fleck's essay and is discussed in Chapters V and VI. It so happened that the first 
10 years or so of the 20th century were an exceptionally productive decade in the whole 
history of syphilology. 1 5 The discoveries responsible for this rapid progress were intimately 

According to Crissey and Parish, this decade was "far and away the most fruitful in the 500-year 
history of the disease". See J.T. Crissey and L.C. Parish, The Dermatology and Syphilology of the 
Nineteenth Century, New York (Praeger), 1981, p. 394. 
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related to each other. It would be wrong to consider them as just so many isolated 'point 
events'; they should rather be seen as nodes of an interconnected and expanding conceptual 
network of medical knowledge. 1 6 This consideration constitutes the main reason for 
including the above-mentioned two additional episodes in the history of syphilology, which 
are not extensively dealt with in Fleck's book (apart from occasional asides), into the 
compass of this investigation. Adding these two case studies has the further advantage of 
creating extra opportunities for an empirical discussion of the several issues that are raised 
by Fleck's work and modern varieties of constructivism. 

Central issues 

An issue that must certainly be addressed is generated by the central constructivist claim that 
facts are not simply 'found' but are actively 'constructed' (or 'socially constructed'). How 
exactly is this thesis to be interpreted, what are its implications, and can it be succesfully 
defended against criticism? Although Fleck does not employ the by now rather overused 
terminology of 'social construction', his view on the formation of scientific facts essentially 
agrees with modern constructivist versions. As he put it, facts are not states of affairs which 
can be directly ascertained by properly passive observation of natural reality; they are not 
so much discovered as invented in a prolonged social process of gaining collective 
experience. He supported this view by a sustained and impressive criticism of the possibility 
of 'pure observation' or observation without presupposition, using vivid illustrations from 
his own field of bacteriology to great effect (87-95/115-24). To most of his contemporaries, 
however, the very title of Fleck's monograph expressed an unfathomable paradox. This is 
nicely brought out by an anecdote recounted by Thomas Kuhn, who had shown a copy of 
Fleck's monograph to his Harvard mentor James Bryant Conant. When a few years later 
Conant became US High Commissioner for Germany, he mentioned the title of the book to 
one of his German associates. The latter's reaction was one of perplexity and disbelief: "How 
can such a book be? A fact is a fact. It has neither genesis nor development". 1 7 Today the 
constructivist claim that scientific facts are (socially) constructed has become rather 
commonplace, but it is still sufficiently offensive to arouse outcries of indignation among 
philosophers of a rationalist and realist persuasion. The Canadian philosopher Mario Bunge, 
for instance, holds that "in matters of knowledge the only genuine social constructions are 

The term 'network' used here alludes to the notion of a Hesse net or Hesse network (after the 
British philosopher of science, Mary Hesse). See M. Hesse, The Structure of Scientific Inference, 
Berkeley and Los Angeles (University of California Press), 1974. See also Chapter n for further 
explanation. Fleck himself conjured up the image of a "network in continuous fluctuation" (79/105) 
to explain the development of the Wassermann reaction as a result of a junction of various lines of 
thought. 

T. Kuhn, 'Foreword' to L. Fleck, op. cit. (note 4), p. VIII. 
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the scientific forgeries committed by two or more people" 1 8 , his prime example being the 
notorious Piltdown fossil skull. To assert that scientific facts are socially constructed is often 
held to detract from the authority and credibility of science. 1 9 Modern constructivists are 
thus accused of making it effectively impossible to draw a distinction between facts and 
artefacts. 2 0 It is significant that a similar charge had already been brought against Fleck 
in an early review of his work . 2 1 I think this particular criticism deserves careful 
consideration. The objection can be answered in two ways. A philosophical reply will be 
given in the final chapter of this book. A more empirically oriented response, however, is 
also possible. In fact, in their daily practice natural scientists are frequently confronted with 
the problem of whether or not they are dealing with an artefact in their observations and 
measurements. It would seem that the way in which they deal with such a recurrent problem 
is itself amenable to empirical inquiry. This problem figures prominently in the historical 
case-study on the discovery of the aetiological agent of syphilis that will be discussed in 
Chapter IV. There I attempt to show that the social construction of 'facts' and the social (de-
)construction of 'artefacts' can be handled simultaneously using a single analytical 
framework. 

The debate turns not only on the noun 'construction' but also on the precise meaning 
of the adjective ' social ' . 2 2 "Cognition", Fleck proclaims, "is the most socially-conditioned 
activity of man, and knowledge is the paramount social creation" (42/58). Knowledge is 
social in the fundamental sense that it is always an outcome of intense 'intellectual 
interaction' between many individuals. There can be no strictly private knowledge, just as 
there can be no private language. Fleck rejects traditional epistemology which considers 
cognition as a two-way affair between subject and object. He adds a third component, the 
thought collective, defined as a community of persons maintaining intellectual interaction, 
which he sees as the social bearer of a certain thought style, (loosely) defined as a disposition 

ML Bunge, 'A Critical Examination of the New Sociology of Science Part 2', Philosophy of the 
Social Sciences 22 (1992): 46-76, on pp. 66-67. 

P.R. Gross and N. Levitt, Higher Superstition: The Academic Left and Its Quarrels with Science, 
Baltimore MD (Johns Hopkins University Press), 1994. 

R. Nola, 'There are More Things in Heaven and Earth, Horatio, Than are Dreamt of in Your 
Philosophy: A Dialogue on Realism and Constructivism', Studies in History and Philosophy of 
Science 25 (1994): 689-727. To avoid misunderstanding: 'artefact' is taken here in the sense of a 
spurious fact or spurious phenomenon produced by the investigation itself, not in the sense of a 
human-made useful object like a tool or some other device. 

H. Petersen, 'Ludwig Fleck's Lehre vom Denkstil und dem Denkkollektiv', Klinische 
Wochenschrift 15 (1936): 239-42. 

For a critical review of several forms of (social) constructivism which focuses on the different 
meanings of 'construction', see S. Sismondo, 'Some Social Constructions', Social Studies of 
Science 23 (1993): 515-53; for a philosophical analysis of the social nature of science, see S.H. 
Downes, 'Socializing Naturalized Philosophy of Science', Philosophy of Science 60 (1993): 452-68. 


