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KUHN, THE HISTORY OF CHEMISTRY,
AND THE PHILOSOPHY OF SCIENCE

K. Brad Wray

I draw attention to one of the most important sources of Thomas Kuhn’s ideas in The
Structure of Scientific Revolutions. Contrary to the popular trend of focusing on exter-
nal factors in explaining Kuhn’s views, factors related to his social milieu or personal
experiences, I focus on the influence of the books and articles he was reading and think-
ing about in the history of science, specifically, sources in the history of chemistry. I
argue that there is good reason to think that the history of chemistry had a profound
influence on Kuhn’s thinking, and what is remarkable is that this has eluded our atten-
tion for so long. I also argue that his interest in the history of chemistry was due to the
influence of James B. Conant and Leonard Nash.
Many contemporary scholars are examining the variety of influences, some of
them rather unexpected, on Thomas Kuhn’s thinking about science.1 This has
been a topic of fertile speculation as scholars reflect on the impact of The Struc-
Contact K. Brad Wray at the Centre for Science Studies, Aarhus University, Ny Munkegade 118,
DK8000, Aarhus C, Denmark (kbwray@css.au.dk).
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1. Kaiser (2016) has recently argued that psychology had a profound influence on Kuhn’s thinking.
In fact, he suggests that much of the historical scholarship that Kuhn discusses in Structure is merely
referred to in order to illustrate claims that Kuhn learned from the then-current research in psychology,
the new-look psychology, and Piaget’s work on cognitive development. Kindi (2017, 595–97) has sug-
gested that Ludwig Wittgenstein had a greater influence on Kuhn than is generally recognized. I men-
tion other influential studies later when I consider why the influence of the history of chemistry on
Kuhn’s thought has been largely overlooked.
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ture of Scientific Revolutions now 57 years after it was first published. Indeed,
the fiftieth anniversary of Structure was responsible for a number of insightful
collections of articles, including collections edited by Kindi and Arabatzis (2012),
Devlin and Bokulich (2015), and Richards and Daston (2016). If there is a
common theme in the many wide-ranging studies of Kuhn’s influences, it is a
focus on external factors, on either the broader cultural milieu of or idiosyncratic
personal experiences in Kuhn’s upbringing. I grant that many of these studies
are insightful, but many of them have diverted attention away from the influ-
ence that the ideas from the history of science that Kuhn was studying may have
had on him as he wrote Structure. What Kuhn was reading in the 1940s and
1950s is clearly part of his upbringing, but the content of his studies seems to
be neglected in many of the recent studies of his influences.

This article examines the influence that the history of chemistry had on the
development of Kuhn’s philosophy of science and its subsequent impact on the
philosophy of science. It begins with an analysis of Kuhn’s use of the history of
chemistry in Structure. Then it turns to an analysis of the sources of Kuhn’s re-
liance on examples from the history of chemistry. Finally, it examines why phi-
losophers of science have failed to appreciate the extent of the influence that the
history of chemistry had on Kuhn’s thinking when he wrote Structure. Once we
recognize the influence that these sources in the history of science had on Kuhn’s
thinking about science, we will be less inclined to accept the all-too-common
readings of Kuhn as a relativist or an enemy of rationality. Instead, we will see
his view as emerging from a careful study of the dynamics of scientific change,
especially as they played out in key episodes in the history of chemistry.
Chemistry in The Structure of Scientific Revolutions

The influence of the history of chemistry on Kuhn’s thinking when he was
writing Structure is quite apparent. Every single chapter of Structure includes
a discussion or remark about a chemist or a development in chemistry. Of the
127 sources cited in the first edition of Structure, approximately 18% (23/127)
are either sources in the history of chemistry or scientific reports about findings
in chemistry. A perusal of the index in the fourth edition of Structure reveals that
Lavoisier is the third most discussed scientist in the book. Only Newton and
Copernicus are discussed more frequently. And two other chemists, Boyle and
Priestley, are among the eight most discussed scientists in the book.2 Clearly,
the history of chemistry figured significantly in Kuhn’s thinking about science
2. Boyle’s research is discussed not only for his contributions to chemistry but also for his contri-
butions to pneumatics. I have not counted these latter sources in the figure of 18%.
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and scientific change when he wrote Structure. Indeed, Hoyningen-Huene (2008,
114) has already suggested that “Kuhn’s theory is built upon a few historical cases
of revolutions, one of which happens to be the chemical revolution,” that is, the
revolution ushered in by Lavoisier.3

It is worth examining in detail the content of the extended discussions of
chemical topics in Structure. Three lengthy discussions that draw on the history
of chemistry are worth highlighting.

The first occurs in chapter 6, “Anomaly and the Emergence of Scientific
Discoveries.” In four pages Kuhn discusses the structure of scientific discoveries,
focusing on the example of the discovery of oxygen. There is significant overlap
here with Kuhn’s 1962 article, “Historical Structure of Scientific Discovery,” pub-
lished in Science (Kuhn 1962). It appears that his understanding of the com-
plex structure of scientific discovery, which, he notes, involves both “observation
and conceptualization,” was significantly shaped by his study of this episode in
the history of science (Kuhn 1962/2012, 55–56). As Kuhn explains, his pur-
pose in the analysis of the discovery of oxygen is to show “how closely factual
and theoretical novelty are intertwined in scientific discovery” (53).

Kuhn (1962/2012, 55) encourages us to give up the misleading locution
“oxygen was discovered.” Such an expression “misleads by suggesting that dis-
covering something is a simple act assimilable to our usual . . . concept of see-
ing” (55). Kuhn associated this passive view of discovery with the traditional
philosophy of science he sought to displace. Instead, Kuhn emphasizes the com-
plex structure of discovery and the fact that scientists must make sense of what
they are observing in the process of making a discovery. In his words, “Discover-
ing a new sort of phenomenon is necessarily a complex event, one which in-
volves recognizing both that something is and what it is” (55). Kuhn invokes
the anomalous playing-card experiments of Jerome Bruner and Leo Postman
in an effort to make his point vivid to his readers. Just as the subjects of Bruner’s
and Postman’s experiment initially had difficulties seeing the anomalous play-
ing cards as anomalous because of their preconceptions, a number of the chem-
ists who contributed to the discovery of oxygen did not initially see it as oxygen.4
3. Hoyningen-Huene’s (2008, 101) point is that this episode in the history of science “should not
be taken as an empirical confirmation of Kuhn’s theory,” because Kuhn’s theory was, in part, derived
from this case.

4. Kuhn ties the discovery of oxygen more explicitly to the chemical revolution in the Science
article than he does in Structure. In the article, he claims that “in the case of oxygen, the readjustments
demanded by assimilation were so profound that they played an integral and essential role . . . in the
gigantic upheaval of chemical theory and practice which has since been known as the ‘chemical revo-
lution’ ” (Kuhn 1962, 763–64). Clearly, the Science article was prepared before the final version of Struc-
ture, for, in a footnote in the former, Kuhn notes that the Science article is abstracted from the third
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The second sustained discussion of the history of chemistry occurs in chap-
ter 7, “Crisis and the Emergence of Scientific Theories.” This discussion runs
for three pages. The example from the history of chemistry, “the crisis that pre-
ceded the emergence of Lavoisier’s oxygen theory of combustion” (Kuhn 1962/
2012, 70), is presented as one of three illustrations of how crisis precedes a change
of theory (68). Kuhn identifies two factors “of first-rate significance” that gener-
ated “a crisis in chemistry” in the 1770s. The first was due to the “rise of pneu-
matic chemistry” (70). Until the mid-1700s, it was still widely believed that “air
was the only sort of gas” (70). But after “Joseph Black showed that fixed air
(CO2) was consistently distinguishable from normal air,” others, including Henry
Cavendish, Joseph Priestley, and Carl Wilhelm Scheele, “developed . . . tech-
niques capable of distinguishing one sample of gas from another” (70). As Kuhn
notes, the phlogiston theory was unable to account for the new experimental
findings. According to Kuhn, “By the time Lavoisier began his experiments on
air . . . there were almost as many versions of the phlogiston theory as there were
pneumatic chemists” (71). The second source of crisis, Kuhn argues, was due
to the discovery that many bodies when burned or roasted increased in weight,
contrary to what the phlogiston theory seemed to entail (71). Again, Kuhn
notes that in their efforts to explain the phenomena, chemists were compelled
to develop “different versions of the phlogiston theory” (72). As a consequence,
“a paradigm of eighteenth-century chemistry was gradually losing its unique sta-
tus” (72). The field of chemistry was in crisis and thus vulnerable to a revolu-
tionary change of theory. The history of chemistry thus provided Kuhn with in-
sight into the role of crisis in the development of scientific knowledge, both
signaling and causing a radical change of theory. A crisis is necessary for loos-
ening the grip that the reigning paradigm has on scientists, making them open
to explore alternative interpretations of the accepted theory or even a different
theory.

The third and final extended discussion of chemistry occurs in chapter 10,
“Revolutions as Changes of World Vision.” It runs for five pages. In it, Kuhn
(1962/2012, 129) discusses how a revolutionary change of theory can signifi-
cantly alter the way scientists understand various laboratory operations. In this
case, it was Dalton’s law of fixed proportions that affected the change (131). Kuhn
claims that “examining the work of Dalton and his contemporaries, we shall dis-
cover that one and the same operation when it attaches to nature through a dif-
ferent paradigm, can become an index to a quite different aspect of nature’s reg-
chapter of his forthcoming book, Structure of Scientific Revolutions, which he says is titled “Anomaly
and the emergence of scientific discoveries” (764 n. 1). This is in fact the title of chap. 6 in Structure,
not chap. 3.
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ularities” (129). Kuhn also claims that “occasionally [an] old [laboratory] manip-
ulation in its new role will yield different concrete results” (129; emphasis added).
This analysis of the changes initiated by Dalton is meant to give some concrete
sense to the notion that when scientists work with a new paradigm, they work
in a new world.

According to Kuhn (1962/2012, 130), for chemists who worked in the elec-
tive affinity paradigm, the paradigm that preceded Dalton’s paradigm, “the mixture-
compound distinction was part . . . of the way they viewed their whole field
of research.” Kuhn notes that, although “at the end of the eighteenth century
it was widely known that some compounds ordinarily contained fixed propor-
tions by weight of their constituents[,] . . . no chemist made use of these reg-
ularities except in recipes” (132). Things were very different once Dalton’s par-
adigm was accepted. As Kuhn explains, “For Dalton, any reaction in which the
ingredients did not enter in fixed proportions was ipso facto not a purely chem-
ical process” (132–33). That is, the law of fixed proportions was, in some sense,
constitutive of chemical processes.

Kuhn argues that as chemists adopted the Daltonian paradigm, chemistry
changed in significant, although subtle, ways. For example, “chemists stopped
writing that the two oxides of . . . carbon contained 56 per cent and 72 per cent
oxygen by weight; instead they wrote that one weight of carbon would com-
bine either with 1.3 or 2.6 weights of oxygen” (Kuhn 1962/2012, 133). And,
as Kuhn notes, “when the results of old manipulations were recorded in this
way, a 2:1 ratio leaped to the eye” (133). Fixed proportions in chemical processes
were now noted where they had not been noticed before.

Kuhn also notes another significant change. Once chemists approached their
research with the Daltonian paradigm, “even the percentage composition of well-
known compounds was different. The data themselves had changed ” (Kuhn 1962/
2012, 134; emphasis added). Importantly, Kuhn wants us to see that the shift
in paradigm does not just enable scientists to see things they had not noticed
before. Rather, it even causes scientists to reconsider things they had believed
before. And it can even lead to new results. This is an important sense in which
scientists working with different paradigms work in different worlds.

Again it seems clear that Kuhn’s main point in this chapter is an outgrowth
of his study of this specific case from the history of chemistry. In this respect, his
study of the history of chemistry seems integral to his understanding of science
as it emerged in Structure.

In addition to these three extended discussions, Kuhn appeals to the history
of chemistry throughout Structure as a means to illustrate his many controver-
sial claims about science and scientific change. What follows is just a partial list
of examples.
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In chapter 1, after Kuhn describes the “defining characteristics of scientific
revolutions,” he notes that “these characteristics emerge with particular clarity
from a study of . . . the Newtonian or the chemical revolution” (1962/2012, 6).
In chapter 2, Kuhn cites Lavoisier’s Chemistry as an example of a book that
played a role equivalent to a contemporary science textbook, “[expounding] the
body of accepted theory, [illustrating] many . . . of its successful applications,
and [comparing] these applications with exemplary observations and experi-
ments” (10).

In chapter 4, Kuhn (1962/2012, 41) argues that “quasi-metaphysical com-
mitments . . . told scientists what many of their research problems should be.”
Here he illustrates his point in a discussion of how the influence of “Descartes’
scientific writings” on Boyle and his contemporaries led them to “[give] partic-
ular attention to reactions that could be viewed as transmutations” (41). This
brief discussion in Structure draws on Kuhn’s 1952 article on Boyle’s chemistry,
in which the theme is discussed in greater detail (Kuhn 1952, 22–23).

In chapter 8, Kuhn (1962/2012, 86) appeals to the research of Lavoisier to
illustrate his point that “often a new paradigm emerges at least in embryo, be-
fore a crisis has developed far or been explicitly recognized.” In chapter 11, Kuhn
appeals to an example from chemistry to illustrate the “reconstruction of his-
tory that is regularly completed by postrevolutionary science texts” (139). Kuhn
claims that in many elementary chemistry textbooks Boyle’s definition of an
element is presented as part of a narrative of the growth of scientific knowledge
as a cumulative process, even though the modern notion of element is quite dif-
ferent from Boyle’s notion (140–42). Again, this is an issue that Kuhn had al-
ready analyzed in detail in 1952 in his extended study of Boyle’s chemistry and
its impact on later developments in the field (Kuhn 1952, 26–27).

In chapter 12, Kuhn appeals to the paradigm introduced by Lavoisier to il-
lustrate what has come to be called “Kuhn-loss.” Roughly, Kuhn-loss is a con-
sequence of the fact that “new paradigms seldom or never possess all the capa-
bilities of their predecessors” (Kuhn 1962/2012, 168; see Post [1971, 229 n. 38]
for an early use of the expression “Kuhn-loss”). Kuhn (1962/2012, 147–48)
explains that “the transition to Lavoisier’s paradigm had . . . meant a loss not
only of a permissible question but of an achieved solution.” And in chapter 13,
Kuhn appeals to the history of chemistry to show how the advocates of the old
paradigm deny the progress achieved by the new paradigm. As Kuhn explains,
“Those who opposed Lavoisier’s chemistry held that the rejection of chemical
‘principles’ in favor of laboratory elements was the rejection of achieved chem-
ical explanation by those whowould take refuge in a mere name” (162). Discus-
sions of chemical topics are ubiquitous in Structure.
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Conant, Nash, and the Harvard Case Histories

It is worth reflecting on how Kuhn came to draw on examples from the history
of chemistry in his efforts to illustrate central theses in Structure. Elsewhere I
have argued that James B. Conant was a profound source of inspiration for
many of the key concepts that shaped Kuhn’s thinking as he wrote Structure.
For example, Kuhn’s focus on conceptual schemes, holism, scientific revolutions,
and fruitfulness all have their roots in his working with Conant (Wray 2016).
Here I aim to show that Conant and Leonard Nash were principally responsi-
ble for Kuhn’s engagement with the history of chemistry.

As is widely known, Kuhn’s formal training was in physics. In particular, his
graduate training was in solid-state physics.5 Kuhn’s entry into the history and
philosophy of science was through his involvement with the General Education
science courses at Harvard, an initiative of Conant (Kuhn 1984; Wray 2016).
As is widely known, even in his capacity as president of Harvard, Conant took
an active role in the development of the General Education science courses (Ham-
lin 2016, 284).6 The content of the courses reflected Conant’s own interests and
expertise, and Conant was a chemist by training. So, not surprisingly, a number of
the case studies presented in the courses were drawn from the history of chem-
istry. Ultimately, these became the Harvard Case Histories in Experimental Sci-
ence. The Harvard Case Histories were the result of Conant’s attempt to intro-
duce the case study method of instruction, initially developed by the Harvard
School of Law and made popular at Harvard’s Business School, into the human-
ities (Isaac 2012, 75–80). Central in these cases was the “Chemical Revolution
of 1775–1789,” which led to the overthrow of the phlogiston theory (Conant
1955). In fact, four of the eight Harvard Case Histories in Experimental Science
5. On Galison’s (2016, 47) assessment, “Kuhn contributed a significant new approximation method
to calculate certain parameters in what was then called solid state physics: the cohesion of energy, the
lattice constant, and the compressibility of monovalent metallic solids.” Galison adds that Kuhn’s thesis
work was not “fielding-changing” (49). And it was far removed from contemporary cutting-edge work
in quantum field theory (47).

6. Conant provides a brief rationale for the General Education history of science courses in both the
foreword to the Harvard Case Histories (see, e.g., Conant 1955) and in the foreword to Kuhn’s Coper-
nican Revolution (Conant 1957, xvi–xvii). Thackray and Merton (1972, 484 n. 29) note that Conant
was introduced to the study of the history of science in a course in the undergraduate chemistry cur-
riculum at Harvard, “Chemistry 8, [a] course largely on ‘the historical development of chemical the-
ory.’ ” At this time, in the United States the history of chemistry was one of the most popular courses
in the history of science, accounting for 22% of the courses taught at universities and colleges in the
history of science (Brasch 1915, 752, table 1; 757). Between 1910 and 1915, the course at Harvard had
as many as 85 students, although this was not the norm (Brasch 1915). Thackray and Merton (1972,
484 n. 29) claim that “at Harvard, as elsewhere, the history of chemistry was godmother to the history
of science.”
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were drawn from the history of chemistry: volume 1, Robert Boyle’s Experiments
in Pneumatics; volume 2, The Overthrow of the Phlogiston Theory; volume 4,
The Atomic-Molecular Theory; and volume 6, Pasteur’s Study of Fermentation.
Conant edited three of these volumes. Leonard Nash edited volume 4. The Har-
vard Case Histories were not restricted in their influence to these courses at
Harvard. Rather, as Isaac (2012) notes, the influence of the Harvard Case His-
tories was quite substantial. They “were the final product of a wider project Co-
nant had devised, with the support of the Carnegie Corporation, to provide the
materials for college-level courses for lay students of science” (209).

In fact, some of the case studies in the Harvard Case Histories series were
enthusiastically taken up and developed further by sociologists and historians
of science in the 1970s and 1980s. Boyle’s research on pneumatics plays a cen-
tral role in Shapin and Schaffer’s (1985) Leviathan and the Air-Pump. And the
spontaneous-generation debate was discussed in detail by Farley and Geison
(1974). The attraction of these episodes to sociologists of science, no doubt, was
due to their focus on scientific practices, something that would not be picked
up on by philosophers of science until much later, after the groundbreaking
work by Franklin and Hacking (see, e.g., Franklin 1986; Hacking 1981).

Kuhn (2000, 259–60) expressed great admiration for Conant. So, given his
involvement with Conant and the General Education courses, it is not surpris-
ing that Kuhn’s thinking about scientific change was worked out on examples
from the history of chemistry. Even after Conant gave up teaching the General
Education science courses, the courses continued to have a strong influence
from chemistry as Nash, the person with whom Kuhn subsequently taught the
courses, was a chemist by training (Kuhn 2000, 281, 283–84; see also Jacobs
2010, 329). As noted already, Nash (1950/1957) was responsible for bringing
together the volume on the atomic-molecular theory in which Dalton plays a
central role. It seems clear that Kuhn relied heavily on Nash’s analysis of Dal-
ton’s work on subsequent developments in chemistry in his discussion of Dal-
ton in chapter 10 of Structure, discussed at length above. So, clearly, as Conant’s
teaching assistant, and then as heir to the General Education science courses,
Kuhn was compelled to think about the history of chemistry. No wonder it
came to play such a significant role in Structure.

There is further evidence that the history of chemistry played a significant
role in shaping Kuhn’s thinking about science when he was writing Structure.
In a letter from Nash to Kuhn, dated April 10, 1957, Nash (1957) addresses in
detail a variety of questions that Kuhn had about the history of chemistry, ques-
tions related to Lavoisier, Dalton, Gay-Lussac, and Proust, as well as questions
about the secondary literature, specifically, about a recent book by Maurice
Daumas and articles by A. N. Meldrum. All of these scientists and historians
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are either discussed or referred to in chapters 6 and 10 of Structure. This ex-
change with Nash was critical for Kuhn as he worked on Structure. Kuhn clearly
valued both Nash’s extensive knowledge of the history of chemistry and his in-
sights. In the preface to The Copernican Revolution, Kuhn (1957, ix) lists Nash
as one of the people who provided feedback on the manuscript. And in the
preface to Structure, Kuhn (1962/20122, xlv) notes that Nash “was an even
more active collaborator [than Conant] during the years when [Kuhn’s] ideas
first began to take shape.”7

In the 1940s and 1950s, chemistry was not a common subject of reflection
for philosophers of science. The Vienna Circle had set the agenda, and their
focus was on physics and mathematics. Insofar as they were trained in the sci-
ences, the Vienna Circle positivists were trained, for the most part, in either
physics or mathematics. Hans Hahn’s appointment was in mathematics (Frank
1949/1961, 41–42). Philipp Frank (1949/1961, 42) was a physicist. Rudolf Car-
nap and Moritz Schlick had studied some physics (on Schlick, see Joergensen
[1970, 848]). The logical positivists were especially, perhaps narrowly, interested
in the developments in modern physics, principally with the development of
the theories of special relativity and general relativity, and quantum mechan-
ics.8 As Schummer (2006, 22) notes, “During the crucial phase of the profes-
sionalization of philosophy of science in the twentieth century, it was first of all
philosophically minded theoretical physicists who shaped the field with their
numerous dissertations on the puzzles of quantum mechanics and relativity the-
ory. They soon occupied most of the numerous chairs in philosophy of science.”

Their focus on physics created an environment that was not particularly
amicable to theorizing about chemistry. Unlike physics, which was thoroughly
mathematized, at least those parts that concerned the logical positivists, chem-
istry did not exhibit the formal structure that lent itself to the sort of logical anal-
ysis the members of the Circle were famous for (Scerri and McIntyre 1997, 216,
221). Indeed, in their comprehensive overview of the relative neglect of the
philosophy of chemistry, Scerri and McIntyre (1997, 216) note that “it is not
clear that the laws of chemistry, if indeed they exist, . . . can be axiomatized.”
Scerri and McIntyre also note that “predictions which are made from the so
called ‘periodic law’ do not follow deductively from a theory in the same way
in which idealized predictions flow almost inevitably from physical laws, to-
gether with the assumption of certain initial conditions” (221).
7. On the relationship between Nash and Kuhn, see Jacobs (2010, 329–33).
8. Even when they escaped Europe to relocate in America they continued to focus narrowly on

physics. Reisch (2005) notes that the logical empiricists who relocated in America were quick to dis-
tance themselves from their earlier interests in left-leaning politics. This is especially evident after the
war, with the rise of McCarthyism in America.
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I suspect that at least part of the reason that Kuhn’s philosophy of science
met the resistance it did was that it did not address the sciences that had played
a central role in the tradition extending from the Vienna Circle positivists.9

Most philosophers of science were not familiar with chemistry and its devel-
opment. And it seems that most did not think that these developments were
particularly relevant to developing a general philosophy of science.10 The long-
standing and persistent commitment to reductionism, which ultimately priv-
ileged physics, also likely played a role in the lack of regard given to chemistry
(see, e.g., Oppenheim and Putnam 1958). This has also been noted by Scerri
and McIntyre (1997, 214; see also Schummer 2006, 27).11
The History of Chemistry

Even though philosophers of science have paid little attention to the history of
chemistry, historians of science have not neglected chemistry. In America, Henry
Guerlac, for example, published his influential study of Lavoisier just one year
before the publication of Structure (Mauskopf 2012, 552). Guerlac was espe-
cially interested in the period that has come to be called “the chemical revolu-
tion.” And Kuhn had known Guerlac since the mid-1950s through his involve-
ment in the History of Science Society, having served on the society’s council
(Hufbauer 2012, 437).

And French historians and philosophers of science have been studying the
history of chemistry for a long time (Bensaude-Vincent 2005). Bensaude-Vincent
(2005) notes the important influence of two issues in French studies of the his-
tory of chemistry: the nature of scientific change, with specific attention to the
role scientific revolutions play in the process; and theories of matter. Beginning
in the mid-1800s there was an ongoing debate about whether it was Stahl or
Lavoisier who had founded chemistry, a debate that was fueled, to some extent,
9. The First Vienna Circle, which consisted of Otto Neurath, Hans Hahn, and Philipp Frank, read
Mach, Duhem, and Poincaré (Frank 1949/1961, secs. 3, 4, 7, 8). These people were also concerned
principally with physics and astronomy. Duhem, though, wrote extensively about the history of chem-
istry (Bensaude-Vincent 2005, 628). Schummer (2006, 26) notes that Duhem’s principal work on the
philosophy of chemistry, Le mixte et al combinaison chimique, although published originally in 1902,
was not translated into English until 2002.

10. Schummer (2006, 21) suggests that “there is a rule of thumb about the philosophers’ interest in
the sciences: the smaller the discipline, the more do philosophers write about it, with the exception of the
earth sciences.” Chemists, he notes, produce a body of literature that far exceeds that produced in the
other sciences (20, fig. 1). But the philosophy of chemistry is dwarfed by the philosophy of physics and
the philosophy of biology.

11. Scerri and McIntyre (1997, sec. 2) rightly note that there are many kinds of reductions, includ-
ing ontological, conceptual, quantitative, and epistemological.
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by “Adolphe Wurtz’s opening sentence of his Dictionnaire de chimie: ‘Chem-
istry is a French science’” (Bensaude-Vincent 2005, 630).12

Significantly, Kuhn (1962/2012, xl) mentions some of this scholarship in
his preface to Structure, specifically, the work of Emile Meyerson and Hélène
Metzger. In fact, it is Kuhn’s general orientation to the history of science that
he claims was inspired by this work. Kuhn explains that “more clearly than most
other recent scholars, this group has shown what it is like to think scientifically
in a period when the canons of scientific thought were very different from those
current today” (xl). It was their work, along with the work of Alexandre Koyré,
that inoculated Kuhn against Whig history of science. From reading these French
scholars, Kuhn came to understand how inappropriate it is to characterize ear-
lier scientific practices as wrongheaded. More properly, earlier scientific tradi-
tions should be seen as different ways of practicing science, ways that have their
own integrity and internal logic and that were rationally compelling to the peo-
ple who worked in those traditions.

Not surprisingly, the French scholars who focused on the issue of scientific
change principally focused on analyzing Lavoisier’s contributions to chemistry.
This particular episode in the history of chemistry has generated a large body of
literature, as philosophers and historians of science assess the extent to which
this change constitutes a Kuhnian revolution (see, e.g., Thagard 1990; Pyle
2000; Hoyningen-Huene 2008; McEvoy 2010/2016; Blumenthal 2013;
Chang 2015; Kusch 2015). Mauskopf argues that in the light of advances
in historical scholarship, Kuhn’s interpretation of this episode in the history
of science has been challenged on a number of grounds. Specifically, Mauskopf
(2012, 555) claims that “studies of eighteenth-century research seriously
problematized the paradigmatic status of the phlogiston theory. . . . It only be-
came widely taught in France in the very years that Lavoisier entered into
chemical studies and . . . for many areas of chemical investigation . . . the phlo-
giston theory was of marginal importance.”

Quite independent of Kuhn’s assessment of the situation, the changes ush-
ered in by Lavoisier are widely regarded as revolutionary. Cohen (1985, 229),
for example, insists that “the Chemical Revolution has a primary place among
revolutions in science in that it is the first generally recognized major one to
have been called revolution by its chief author, Antonie-Laurent Lavoisier.”
Cohen agrees with Lavoisier’s assessment. As Cohen explains, Lavoisier’s chem-
ical revolution “has been recognized as a revolution by all historians and scien-
12. It seems that national scientific proclivities was a not uncommon nineteenth-century topic of
discussion. Duhem, e.g., wrote about both the English school and physical theories (1893/1996) and
German science (1915/1996). Similarly, a piece in Science (1883) was titled “National Traits in Sci-
ence,” in which German, English, and French scientific work was compared.
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tists, just as it was seen to be a revolution in its own time. Additionally, the whole
science of chemistry and its language have followed the lines set forth in the
Chemical Revolution” (236).

Whatever the final verdict is on whether or not the chemical revolution con-
stitutes a Kuhnian revolution, McEvoy (2010/2016, 71) argues that Kuhn’s
general philosophy of science “influenced significantly the historiography of
the Chemical Revolution.” In particular, McEvoy notes that “Kuhn’s concept
of the incommensurability of the phlogiston theory and the oxygen theory gained
considerable currency among historians who focused on the social rather than
the cognitive aspects of the Chemical Revolution” (91).
Why Have We Not Seen the Influence of the History
of Chemistry on Kuhn Before?

One might wonder why historians of the philosophy of science have failed to
notice the influence that the history of chemistry had on Kuhn’s thinking, es-
pecially as he wrote Structure. In this section, I want to examine two consider-
ations that offer insight into this issue.

First, one reason that people have failed to notice the influence of the his-
tory of chemistry on Kuhn’s thinking is because many of the philosophers, his-
torians, and sociologists of science who have discussed the development of
Kuhn’s ideas have tended to focus on explanations in terms of external factors.
They have traced the development of his ideas to his cultural milieu or idio-
syncratic experiences in Kuhn’s own personal development. Fuller’s (2000)
work is an example of this sort, as Fuller argues that Kuhn’s view is a conse-
quence of the Cold War culture in which Kuhn began his training as a histo-
rian of science. Reisch (2016) also argues that Kuhn was profoundly influenced
by Cold War thinking, but Reisch’s focus is on the then-popular thinking on
the psychology of propaganda. Forrester (2007) has emphasized the influence
of psychoanalysis on Kuhn’s thinking (see also Andresen 1999). Pinto de
Oliveira (2017) has suggested that Kuhn was profoundly influenced by schol-
arship in the history of art. Some of these studies are quite insightful. But they
tend to obscure the fact that Kuhn was reading the history of science extensively,
including the history of chemistry.

Second, I am inclined to think that Kuhn contributed to obfuscating the
influence of the history of chemistry on his thinking. He did so in three ways.
First, Kuhn’s own book-length contribution to the General Education courses
at Harvard, his study of the Copernican revolution in astronomy, obscures the
influence of the history of chemistry on his thinking (Kuhn 1957). Kuhn de-
voted a lot of time to this study, ultimately including it in his failed tenure ap-
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plication at Harvard (Fuller 2000, 219–20 n. 90, 383; see also Kuhn 2000, 292).13

But it is worth remembering that Kuhn’s early scholarly publications in the his-
tory of science were on the history of chemistry (Hoyningen-Huene 2008). In-
deed, Kuhn’s first articles in the history of science were studies of early modern
chemistry (Kuhn 1951, 1952). I have already noted above specific themes and
issues in Structure that originated in his 1952 article on Boyle. Kuhn (2000,
290–91) also gives some indication of the importance of these early researches
in the history of chemistry in honing his historical sensitivity in the interview
he gave in Greece near the end of his life. He notes, for example, that it was
in the course of writing his first historical articles on Boyle and Newton that
he learned that “sometimes you have to go way back in order to find the start-
ing point, to write something that indicates how powerful . . . prior beliefs were
and why they ran into trouble” (291). This insight was crucial for Kuhn’s phi-
losophy of science. We can only fully appreciate the resistance scientists have to
new ideas, new theories, if we first appreciate how they saw the world before
the introduction of the new theory.

Second, Kuhn’s own account of his Aristotle epiphany has probably misled
people as well. Kuhn retold the story of the Aristotle epiphany a number of
times. For example, in the 1970s Kuhn (1977, xi) notes that “I all at once per-
ceived the connected rudiments of an alternative way of reading the texts with
which I had been struggling.” Then in the 1980s Kuhn (1987/2000, 16) tells
us that “[his] jaw dropped, for all at once Aristotle seemed a very good physicist
indeed, but of a sort [he had] never dreamed possible.” And finally in the 1990s
Kuhn (2000, 292–93) reports that he “had wanted to write The Structure of Sci-
entific Revolutions ever since the Aristotle experience. That’s why [he] had got
into history of science—[he] didn’t know quite what it was going to look like,
but [he] knew the noncumulativeness; and [he] knew something about what
[he] took revolutions to be.”

No doubt this was a profound experience for Kuhn, and it played a signif-
icant role in clarifying his thinking about the nature of scientific change. But
the example of the transition from Aristotlelian physics to Galilean physics at
the core of his epiphany does not play much of a role in Structure. Instead, his
detailed position was worked out on other examples, including the examples
drawn from the history of chemistry discussed above. Further, Kuhn’s epiph-
any needs to be contextualized. It occurred while he was working on the Gen-
eral Education science course with Conant. And Kuhn’s thinking was already
profoundly shaped by Conant (Kuhn 2000; Wray 2016).
13. Details of Kuhn’s application for a tenure-track appointment at Harvard are discussed in Hufbauer
(2012, 434), as are details about his bid for tenure and the review of his application for tenure (439–40).
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Finally, people have probably overlooked the impact of the history of chem-
istry on Kuhn’s thinking in Structure because Kuhn stopped discussing and
drawing on the examples from the history of chemistry as he defended and de-
veloped his view in light of the criticism raised against Structure after its initial
publication. As he developed his view, he drew on other examples, including
Max Planck’s contribution to quantum mechanics, Alessandro Volta’s contri-
bution to the study of electricity, the transition from Aristotelian to Newtonian
mechanics, and the Copernican revolution in astronomy (Kuhn 1987/2000).
The preoccupation with Planck is largely a consequence of Kuhn’s involvement
in “the years 1961–1964 with Sources for History of Quantum Physics, an ar-
chival project” on the early history of twentieth-century physics. This, in turn,
led to his detailed historical study of the black-body problem (Kuhn 1978/1987,
xi). I think the fact that Kuhn initially trained as a physicist further obscures the
influence that the history of chemistry had on his thinking. People readily think
about the examples he discusses from the history of physics and astronomy. A
number of these examples are quite familiar to philosophers of science because
they are the same examples discussed by the logical positivists.

Incidentally, historians of the philosophy of science are not the only ones
who have failed to see the impact that the history of chemistry had on Kuhn
as he wrote Structure. It seems some scientists have as well, including some
chemists. Marcum (2015, 188) notes a number of citations to Kuhn by a num-
ber of chemists, including the Harvard chemist George Whitesides. Whitesides
(2013, 8) rightly notes that Kuhn believes that “revolutions occur only when
there is no alternative.” But then Whitesides makes the odd and baseless claim
that “Kuhn’s argument is based on physics in the period of the early 1900s, when
observations in spectroscopy and thermodynamics forced the development of
quantum mechanics” (8). On the basis of this claim, Whitesides then asserts
that Kuhn’s “formulation of revolution in science, thus, applies to one part of
the history of physics; how broadly it applies to other fields is up for discussion”
(8). Not only does he not realize that Kuhn was influenced by the history of
chemistry; it appears as if Whitesides never read the parts of Structure in which
Lavoisier and the chemical revolution are discussed.
Concluding Remarks

My aim has been to draw attention to one of the most important sources of
Kuhn’s ideas in The Structure of Scientific Revolutions. Contrary to the popular
trend of focusing on external factors in explaining Kuhn’s views, factors related
to his social milieu or personal experiences, I have focused on the influence of
the books and articles he was reading and thinking about in the history of sci-
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ence, specifically, publications in the history of chemistry. I have argued that
there is good reason to think that the history of chemistry had a profound in-
fluence on Kuhn’s thinking, and what is remarkable is that this influence has
eluded our attention for so long. I have also argued that his interest in the his-
tory of chemistry was due to the influence of Conant and Nash. Finally, I have
noted that the particulars related to the history of chemistry that Kuhn discusses
in Structure have had little impact on subsequent developments in general phi-
losophy of science.
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