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ABSTRACT
HISTORICAL SCIENTIFIC DISPLAYS DURING THE GERMAN EMPIRE: THE
ROLE OF SCIENCE, NATIONAL IDENTITY, AND BOURGEOIS CULTURE IN THE
GROWTH OF THE HISTORY OF SCIENCE AS A DISCIPLINE
By
Harrison Levan Kalbach

The dissertation locates the start of the institutionalization of the discipline of the history
of science in Germany during the Empire. Primarily using examples of scientific historical
exhibitions and displays, history of science scholarship at conferences, and memorials to
scientists, I trace how Germany led other nations in the discipline’s early, or proto-,
institutionalization, according to five criteria for institutionalization I define at the outset. In
addition, the dissertation explores the social and political circumstances during which these
developments transpired. It emphasizes the centrality of exhibitions presenting the history of
science to the wider German public as a unifying element to help build a new national German
identity. It also argues that Germany’s leading role in starting to form the discipline of the
history of science can in part be explained by the strong historical consciousness of nineteenth
century Germany, the strength of contemporary German science, and the desire of members of
the bourgeoisie to make science history one of the cultural goods it provided the nation.

A few permanent exhibitions relating to the history of science, most notably those at
Kassel and Dresden, had long existed in German lands. However, during the German Empire,
these were augmented by a number of others. Temporary displays of the history of science were
a relative novelty before the 1870s. After German participation at the International Exhibition of
Scientific Apparatus in London in 1876, the first such international exhibition, Germans

launched a succession of events displaying and exhibiting the history of science both



domestically and internationally that exceeded the range of the counterparts of any other nation
before the end of the First World War. By itself, this was a notable phenomenon. When the other
activities involving the history of science performed during the Empire are joined to its displays
and exhibitions, Germany during the Empire stands out as having taken a unique role in the

formation of the discipline of the history of science.



ACKNOWLEDGEMENTS

This dissertation work goes back at its origins to discussions with Professor John Waller on the
1876 London-based International Exhibition of Scientific Apparatus. He checked several
documents for me at the Science Museum in London—an institution that arose after a long-
delayed transformation of the International Exhibition into a permanent British museum of
natural sciences—pertaining to the exhibition. This was the start of my interest in following up
more about the exhibition, and from there, about German Empire historical scientific exhibitions.
The ongoing research ultimately led to an unanticipated conclusion: the early institutionalization
of the discipline of the history of science should be defined with more precision, moved a little

further back chronologically, and located foremost within the German Empire.

This work involved the genial participation of scholars at Michigan State University. First, I'd
like to honor my advisor, John Waller, who over the years has been a wonderful resource and a
stellar presence within the History Department. A second advisor, Richard Bellon, worked
critically together with Professor Waller and me to tear apart and rebuild the dissertation to its
final form. I owe great thanks to Professors Waller and Bellon for helping the dissertation to
become significantly better over time. I also thank with much gratitude Dissertation Committee
members Professors Karrin Hanshew and Mark Waddell for their involvement in administering
comprehensive exams, thoroughly reading the dissertation, and asking great questions at the
dissertation defense. A special thanks to History Department Graduate Advisor Professor
Michael Stamm for all of his helpful involvement in the final period of my dissertation. Professor

Katherine Osteryoung’s kindness in providing a place to research and her encouragement,

v



together with the people of her entire laboratory, has been remarkable. Owen Biddle and Rachel
Zervas have been friends in a million with their loving support throughout the process. Heart-felt
thanks to my super friend Linda Causey, who early on and on a continuing basis inspired and
encouraged me to reach the goal. Additional thanks to Yasuhiro Okada for willing that I finish.
Both Linda and Yasuhiro were in my initial cohort during graduate study. Levente Heydrich also
provided early needed encouragement. Thanks to Pangiotis Kitmeridis for e-mail exchanges. |
profoundly thank Jane Chidsey, Dr. William Gaines, Dr. Peter Wood, Robert Eubanks, Dr.
Sandra Capaldi and Dr. Michael Hunt for their personal assistance.

Much appreciation to the Michigan State University History Department, the College of Social
Science, and the Graduate School for their help in finalizing the necessary procedures.

And finally, my greatest thanks are to my family, and above all, to the endless dedication of my
wife Deena Kadirjan-Kalbach. My dear, without your love and constant support, there would

have been no graduate study, no completion of comprehensive exams, and no dissertation.



TABLE OF CONTENTS

LIST OF FIGURES ....ooiiiiiiii ettt s ix
INTRODUCTION ..ottt s st e s e 1
DISCIPLINE FORMATION .....oiiiiiiiiieetee et 2
CAUSAL FACTORS . ...ttt 7
CONTEMPORARY SCIENTIFIC ACHIEVEMENT .......cccoiiiiiiiiiiiee 8
ATTENTION TO HISTORY ...coviiiiiiiiiiiiiciiciieecececceee e 9
NEED FOR NATIONAL INTEGRATION ...c.ccooiiiiiiiiiiiicieecececeeeee 9
THE CULTURAL PRE-EMINENCE OF THE GERMAN BOURGEOISIE ......12
THE MATERIAL ASPECTS OF INSTITUTIONALIZATION .....ccccooiiiiiiiiiniieieeee, 14
PRIOR HISTORIOGRAPHY ......oooiiiiiiiiiiiiiiiiciictcceceee e 22
EARLY HISTORY OF SCIENCE DISCIPLINE FORMATION .........cccccecueenee. 22
HISTORIOGRAPHY ON FAVORABLE FACTORS FOR THE RISE OF THE
HISTORY OF SCIENCE .......ooiiiiiiiiiiieieeeeeeeeee e 33
THE METHODOLOGY OF THE DISSERTATION ......cccccciiiiiiiiiiiiiiiicicceiceee 36
CHAPTER SUMMARY OF THE DISSERTATION ....ccccoooiiiiiiiiieeceeeeeeee, 38
INTRODUCTION’S CONCLUSION .....cooiiiiiiiiiiiiiieieiicieceeeecieeee e 41
PART I: GERMAN HISTORY OF SCIENCE ACTIVITIES AND EXHIBITIONS ................. 42
CHAPTER I.: GERMAN EMPIRE INVOLVEMENT IN THE HISTORY OF SCIENCE
GENERALLY ..ottt et e 44
PRESENTATION OF HISTORY OF SCIENCE TALKS........ccooiiiiiiiniiiiiiiieiecee, 45
FURTHER HISTORY OF SCIENCE SCHOLARSHIP ......cccccocciiiiiiiiiniiieeeeee 54
SCIENTIFIC MEMORIALS ......ooiiiiiiiieeeee et 75
OTHER GERMAN ACTIVITY IN THE HISTORY OF SCIENCE..........ccccoeeriinninnen. 83
CONCLUSION ..ottt s s e 85
CHAPTER II: REMARKS CONCERNING THE DISPLAYS AND EXHIBITIONS
GENERALLY AND A REVIEW OF TEMPORARY DISPLAYS.....ccooiiiiieie 89
GENERAL REMARKS . ...c.oiiiiiiiiiiiice e &9
THE LONDON INTERNATIONAL SCIENTIFIC EXHIBITION OF 1876................. 102
GERMAN UNDERTAKINGS FOR THE EXHIBITION ......cccccociiniiniiiiienne. 111
SUMMING UP THE EXHIBITION ......ccccoiiiiiiiiiiiiieeeceeeeeeeeeeee 116
ERNST GERLAND’S REPORT ON THE HISTORICAL PART OF THE
EXHIBITION ..ottt 121
THE GERMAN AFTERMATH OF THE 1876 EXHIBITION..........ccccceneeneee. 125
DISPLAYS INVOLVING A PROFESSIONAL BODY ....ccccioiiiiiiiiiiiiiicceeeeee 130
GERMAN SOCIETY OF PHARMACISTS 1879 DISPLAY ....cccceeviiriiiienne. 130
THE GERMAN GEOGRAPHERS MEETING HISTORICAL DISPLAYS .....133
THE MUNICH 1893 MATHEMATICAL EXHIBITION .....ccccccociiiiiniiieenne. 145

SCIENTISTS AND PHYSICIANS MEETINGS’ HISTORICAL DISPLAYS..151

Vi



EXHIBITIONS INCORPORATING THE HISTORY OF TECHNOLOGY ................. 160

1881 PARIS INTERNATIONAL ELECTRICITY EXPOSITION .................... 161
MUNICH ELECTRICITY EXHIBITION IN 1882 ......ccceeviiiiiiiiiiiiiiciceenee, 167
INTERNATIONAL ELECTRICITY EXHIBITION OF 1891 IN FRANKFURT
.............................................................................................................................. 170
WORLDS FAIRS’ GERMAN HISTORICAL SCIENTIFIC DISPLAYS ......ccccceeeeee. 172
CHICAGO WORLD’S FAIR OF 1900......ccccccciiiiiiiiiiiiiiiiiiieienieicceeeee 172
PARIS WORLD’S FAIR OF 1900.......cccciiiiiiiiiiiniieeeeeeeeeeceeee e 175
ST LOUIS WORLD’S FAIR OF 1904......cccooiiiiiiiiiiiiiiiiiciieeicicceee 176
OTHER TEMPORARY DISPLAYS ..o 178
COLOGNE EXHIBITION OF 1894 ON GERARDUS MERCATOR............... 178
THE 1899 BAVARIAN COURT- AND REALM-LIBRARY EXHIBITION OF
MEDICAL MANUSCRIPTS ....cooiiiiiiiiiiiiceeeeeee e 181
THE INTERNATIONAL AIRCRAFT EXHIBITION OF 1909 ........................ 183
CHAPTER III: PERMANENT HISTORICAL SCIENTIFIC EXHIBITIONS .........cccccecveee. 187
GERMANISCHES NATIONALMUSEUM .....cccooiiiiiiiiiiiiiiiiicicicecece 187
SCIENCE DIVISION L...oiiiiiiiiiieeeeeceeee e 189
PHARMACY DIVISION .....ooiiiiiiiiiiiiiiiiciceececce e 195
MEDICO-HISTORICAL CABINET .......oooiiiiiiiiee e 199
HAMBURG MUSEUM FOR THE ARTS AND TRADES........ccccociiiiiiiiiinicies 203
KAISERIN-FRIEDRICH HAUS ... 208
DEUTSCHES MUSEUM OF THE MASTERWORKS OF THE NATURAL SCIENCES
AND TECHNOLOGY ...ttt 213
TREPTOWER OBSERVATORY MUSEUM .....ccccooiiiiiiiiiiiiiiiiiiiicicecicecee 232
LIEBIG MUSEUM ....cciiiiiiiiiiie ettt s s 236
FURTHER REMARKS ...t 238
CONCLUSION ...ttt ettt s 252
PART II: THE FACTORS LEADING TO THE GERMAN EARLY
INSTITUTIONALIZATION OF THE HISTORY OF SCIENCE.......c.ccccoiiiiiiiiiiiinieien 255
CHAPTER IV: GERMAN POLITICS, SOCIETY, ECONOMY, RELIGION, AND
INDUSTRY .ottt s et et saae e e sanes 256
THE LONGER-TERM HISTORICAL BACKGROUND ......cccccoviiiiiiiiiiiiiicieene 256
UPHEAVAL ...ttt 258
THE POST-NAPOLEONIC DEVELOPMENTS ......cccciiiiiiiiiiniiiiiccicce, 261
THE ATTEMPT AT A POLITICAL TRANSFORMATION IN 1848-1849................. 267
BISMARCK AND GERMAN UNIFICATION ......c.cociiiiiiiiiiiiiiiiiciicieeeceeee 273
AFTER BISMARCK AS WILHELM II TAKE THE REINS ..o 281
CONCLUSION ..ottt et s 288
CHAPTER V: THE ARC OF THE RISE OF GERMAN LANDS TO SCIENTIFIC PRE-
EMINENCE ...ttt et ettt e ene e sane e e 290
THE NINETEENTH CENTURY RISE OF SCIENCE GENERALLY ......cccceeviennnenn 293

vii



THE LUSTROUS PAST OF GERMAN SCIENCE AND ITS NINETEENTH

CENTURY RENEWAL ...ttt 296
GERMAN SCIENTIFIC ASCENDANCY ...oouiiiiiiiiiiiiiieiciccieecceeee e 302
THE ROLE OF GERMAN SCIENCE IN FRAMING A NATIONAL IDENTITY ......311
SCIENCE INCREASINGLY CLAIMED AS A CULTURAL ASSET....cccccocviviennnne. 321
THE GERMAN COMPETITIVENESS AND SUCCESS IN SCIENCE .............c........ 328
CONCLUSION ...ttt et s 338
CHAPTER VI: THE NINETEENTH CENTURY GERMAN HISTORICAL BENT............... 340
THE GERMAN HISTORICAL IMPULSE......ccccoiiiiiiiiiiiieeeceeeeceeee e 344

THE VIEW OF ACADEMIC HISTORIANS ON LOCAL HISTORY AND ON THEIR
OWN MISSION ...ttt s 351
EMERGING NINETEENTH CENTURY GERMAN HISTORICAL EXPERTISE .....354
GERMAN HISTORICISM ..ot 361
THE HISTORICAL IN THE REALM OF THE SCIENCES .......cccoooiiiiiiiiiiiicee 366
GERMAN HISTORICAL WORK APPLIED TO SCIENCE.........cccceeiiiiiiniiiienne 367
HISTORY AND GERMAN NATIONAL SELF-ESTEEM ....c.cccccoiiiiiiiiniiiiicnieeeee 369
THE GERMAN ARCHAEOLOGICAL ENTERPRISE........cccccoiiiiiiiiee 373
CONCLUSION ...ttt ettt s 376
DISSERTATION CONCLUSION .....oociiiiiiiiiiiiiieieieee et 378
BIBLIOGRAPHY ..ottt s 394

viii



LIST OF FIGURES

Figure 1: World’s Fair Deutsche Unterrichtsausstellung.............cccooeeveniininiineninienieenns 388
Figure 2: International Air Transport EXhibition..........ccccevvieviiiiiniiiiiiiniienieeeeeeeee 389
Figure 3: German National Museum Historical Apothecary’s Office .........cccoocveviieiienciieneennen. 390
Figure 4: Deutsches Museum AStronomy GIOUD ........cc.eerveeriierieeriienieeieeeieesieesneenseesnseeseesenes 391
Figure 5: Deutsches Museum Mechanics GIoUD ..........coceeieriiirienieneenienienieeie e 392
Figure 6: Deutsches Museum Mathematics GIoUP........cccoeveriiivierienieiienienieeeceeee e 393

iX



INTRODUCTION

This dissertation seeks to recover an undeservedly forgotten episode in the history of the
history of science: the early German activity in history of science displays was part of a larger
German contribution to setting the discipline of the history of science on its feet, and neither has
received its due in the historiography. While I give a full treatment of German Empire history of
science displays, it should be borne in mind that this treatment is meant to provide evidence to
support the more general claim. Some of the historiography has intimated a certain early role for
Germans in formation of the discipline of history of science; much prior work, though, has
neglected to assign an early enough start to its institutionalization and has accordingly left
Germans’ role largely unrecorded, while other sources discuss the advent of the history of
science at a time before the late nineteenth century, without claiming any institutionalization of
it. The dissertation makes as its principal argument that, on the basis of several criteria of the
history of science’s (proto-) institutionalization that I will elaborate below, the proposed start to
the continuous interest in it extending up through the present should be pushed back earlier in
time than most commentators have done, and Germans given due credit for their indispensible
role in this process.

What I am presenting will be functionally divided into two: a descriptive treatment of the
phenomenon itself of German displays, and an exploration of those factors in nineteenth century
German intellectual and social life that made German lands the exemplary site for the launching

of initiatives including displays central to the discipline building of the history of science.



DISCIPLINE FORMATION

I will show that, in a rich variety of ways, nineteenth-century Germans expressed an
enthusiasm for the history of a set of ideas and practices that were coming to be strongly
associated with the rise of Germany as an integrated and powerful state. This, along with other
factors, led them to becoming pioneers in setting in place the initial elements of the formation of
a history of science discipline.

To allow a proper consideration of my thesis above, it is imperative to have a specific set
of criteria for what I am calling the (proto-)institutionalization represented by the activity in the
history of science in Germany. The first element is that scholarly activity (monographs, congress
paper presentations, articles and editing projects) should be essentially sustained until the later
full flowering of the discipline, as defined below. Second, the range of the spectrum and the level
of activity in the history of science should be of a marked nature. Third, an established network
of people interested in a common enterprise should be underway. Fourth, there should be one or
more periodical publications devoted to the field. And fifth, ongoing organizational frameworks
of some kind must be present. In the course of the remaining chapters I will provide evidence for
all of these elements in the case of Imperial Germany. Of the five criteria, the displays of the
history of science satisfied particularly the second and third.

It may be noted that in the sources whose take on the formation of the history of science
discipline I will detail, none of them is specific about the criteria used in their assessment.
Therefore, it is possible that they were operating under the assumption that no institutionalization
can be claimed until all the building blocks have been put in place (though I would contest this
understanding along the lines given below.) Three additional elements nof present prior to the

First World War in Germany or in other nations were (with a couple of exceptions)



professorships of the history of science or technology, degree programs, and a dialogue back and
forth among actors sharing a sense of a professional undertaking. These would probably be
required for what is generally understood as full flowering of a discipline. Therefore, I have
chosen to refer at some points to what transpired in Germany up to 1918 as the early
institutionalization, or (proto-) institutionalization, of the history of science, denoting that a
number, but not all, of the specific building blocks for the institutionalization of the discipline
were put in place in Germany during the Empire. Nonetheless, having achieved five of the
designated eight steps in its institutionalization, I maintain that Germany can still be claimed to
have gotten its disciplinary formation underway. The lacunae in much of the historiography on
the history of science then, are the specific German Empire achievements, largely overlooked or
discounted as to their significance, along with a convincing presentation of the criteria for
institutionalization.

A display mounted in Cologne in 1894 gives the flavor for what was transpiring in the
realm of exhibition culture within the early German activities in the history of science. This
display occurred at about the mid-point in the sequence of the displays to be covered below. It
brought before its visitors a select few of Gerardus Mercator’s cartographic productions from the
sixteenth century. Mercator was (and is) renowned for introducing what became known as the
Mercator projection into cartography, a means of reducing the distortion in two-dimensional
representations of geographical surfaces. In his own day, he also achieved fame for the
production of early, majestic terrestrial and celestial globes and scientific instruments including
astrolabes. Along with Mercator’s published maps, the display showed reproductions of
Mercator maps, printed slightly later, from plates of Mercator’s purchased by Willem Blaeu, also

a famous cartographer. It also included some material produced by Mercator’s son. It presented



in addition some few printed works devoted to Mercator’s achievements. The display was
mounted at a library, and the general public thus had access to it.

The catalogue of the exhibition included the claim that Mercator was a fellow German
countryman. This assertion was hardly an uncontested one. Mercator was born to German-
speaking parents who happened to have been on vacation in a Flemish-language territory at the
time of his birth. Although Mercator did also spend a long stretch of time in adulthood as a
professor in the German university of Duisburg, he had been educated in Flemish lands and also
learned his craft of cartography there, all these factors giving rise to later claims that he was
Flemish. It is thus notable that the display catalogue asserted without any reservations that this
famous early scientist was German. One of the arguments of this dissertation is that the history
of science played a role in consolidating German identity during the period of the Empire: the
high standing of science generally during the nineteenth century, along with Mercator’s
undoubted historical importance, made it desirable to contest for Germany his nationality.

The very fact that a display of such limited dimension was presented implies that by
1894, Germans had increasingly been alerted to the interest of the history of science. Displays
featuring the history of science were a relatively new phenomenon in German lands (or
elsewhere), but by 1894 a number of significant such displays mounted by German organizers
had made an impression on the public. Previous displays had precipitated a sufficient interest,
and had strongly enough linked early scientific achievement to the significance of the Germans
as a people, to make even a modest presentation with a focus on the work in cartography of a
single, reputedly German, scientist, albeit one of importance, worthwhile.

The interest of German Empire displays of the history of science is amplified through the

fact that in other nations, displays with historical exhibits were not as numerous, nor did they



mount a comparable range of displays. The German events had more significant variety of the
scientific fields and depth of time exemplified: some scarcely reached back to the beginning of
the nineteenth century, while others exhibited scientific instruments extending back to the
fifteenth century Middle Ages and manuscripts reaching back to the ninth century, or even with
medical implements from classical times. Some German displays featured astronomy, others
chemistry, and still others geography or physics, as well as those showing appurtenances and
graphical representations relating to medicine. German displays also ranged in scope from the
small 1894 Cologne Mercator display to the Central Pharmacy Museum established in 1883
within the German National Museum in Nuremberg, and to German participation in historical
displays overseas, including the first international exhibition of science in London in 1876, the
international electricity exhibition Paris in 1881, and the Chicago World’s Fair in 1893, and to
the opening of the displays on the history of science in the soon-to-be-premier Deutsches
Museum in 1906, with thousands of exhibits. Finally, the intended audiences for certain displays
were specialist practitioners of sciences, in others, the general educated public, and in a couple,
virtually anyone. Displays are an important illustration of the increasing network of people in the
German Empire with an interest in the history of science and their frequency during that period is
one indicator of the level of activity that this interest gave rise to. Collectively, German displays
will serve as my primary illustration suggesting the German jump on other nations in
institutionalizing the practice and the field of the history of science.

However, in the dissertation I also treat other aspects of the developments during the
Empire in the formation of the history of science discipline. Overall, the German embrace of the
history of science, from sometime after the mid-nineteenth century, and particularly during the

period of the Empire, was lively and far-ranging, and I will provide details in Chapter 1. As just



mentioned with regard to displays, some aspects of the phenomena concerned primarily
specialists—the practitioners of science themselves. Such was the discussion, for example, of the
history of science topics presented at the formal meetings of the community known as German
Scientists and Physicians, scattered at their annual meetings throughout most of the nineteenth
century. Other aspects of the German involvement with the history of science brought an
awareness of it, and the resources for gaining a greater appreciation for it, to the non-specialist
public: statues erected to scientists performed the former, while the publishing of correspondence
between famed scientists was an example of the latter.

Germans had done much towards forming a full-fledged discipline of the history of
science, albeit to some extent one contained by national borders, by the fall of the Empire in
1918. Though it had competitor nations, the list of its areas of activity in the history of science in
the nearly five decades after its unification in 1871 goes beyond certifying that German Empire
participants were among those of various nations to erect a foundation for the history of science:
Germany simply /ed the way. Other nations’ scientific cohorts were not quite as fast as
Germany’s to take up the early steps in the institutionalization of the history of science, though
some of these other nations were not far behind with respect to certain individual elements of
institutionalization. In the case of history of science displays, the German Empire’s chief rivals
Britain and even France were not as active as Germany in the period of its Empire, although they
already had important permanent scientific exhibitions, respectively, at the science section of the
South Kensington Museum (London) and the Paris Conservatoire des arts et métiers.

This dissertation’s exploration of the multiple facets of both sporadic, and increasingly
regular, German attention to the history of science, particularly during the period of the Empire,

should be of interest to those who seek an understanding of the early phases of the



institutionalization of the discipline of the history of science. Germans had proven themselves to
be the originators of a number of disciplines over the centuries, and their preliminary moves in
this direction for the history of science became evident soon after the founding of the German

Empire.

CAUSAL FACTORS

To make sense of the developments sketched out above, we need to inquire what possible
causal factors impinging on the history of science discipline formation in general, and the
mounting of historical scientific displays in particular, were operating in Germany during the
period of the Empire. Before this period, there seem to have been few or no temporary historical
scientific displays in which German states participated, a statement that is true of other states as
well. The abruptness of these developments, as well as those in the improved documentation of
the two venerable German historical scientific collections in Dresden and Kassel at exactly the
same period, suggest that some general but also some more immediate precipitants were at work,
involving social, political and economic conditions.! I will be maintaining that four factors were
largely responsible for the German lead in promoting the history of science: the high level of
contemporary German science; the avidity with which Germans embraced history in its various
manifestations; the potential through telling the story of science, with an emphasis on past

German science, for the legitimization of a new German nation; and the focus of the bourgeoisie

! Gerald Heres, "Die Dresdner Museen," in Geschichte Der Stadt Dresden: Von Der Reichsgriindung Bis Zur
Gegenwart, ed. Reinhard Blaschke, et al. (Stuttgart: Theiss, 2005), 153. Adolph Drechsler, Katalog Der Sammlung
Des Koniglichen Mathematisch-Physikalischen Salons Zu Dresden (Dresden, 1874). Ernst Gerland and August
Coster, "Die Sammlung Des Astronomischen, Geodétischen Und Physikalischen Apparaten Aus Dem 16., 17, Und
18. Jahrhundert Des Koniglichen Museums in Kassel Und Beschreibung Derselben, Namentlich Derer, Welche Auf
Der Internationalen Ausstellung Wissenschaftlicher Instrumente Ausgestellt Sind," Repertorium fiir physikalische
Technik, fiir mathematische und astronomische Instrumentenkunde 12 (1876).



on underlining their present role in advancing German science and their role in enriching

German cultural life.

CONTEMPORARY SCIENTIFIC ACHIEVEMENT

Germans were excited for the very sense of progress and change that went along with
intense scientific activity. So much was developing in German science, along so many lines of
investigation, in so many existing fields and nascent specializations, that science and its new
findings were heavy contenders for the public’s attention. Germans also felt, during the Empire,
that their imposing science was as good as any other expression of their talent and worth as a
people. They were primed to be patriotically moved by the science done in German lands in the
past as well as contemporaneously.

The impressive strides that were made in the discipline formation of the history of
science during the German Empire can partially be credited to the powerful contemporary
German scientific ethos. From relatively early in the nineteenth century, the impact and reach of
German science were on the rise, having for a century and more previously been, in sum, less
impressive compared to that of France and Britain. By sometime about the middle of the century,
Germany assumed a leading position in a number of scientific fields, and by the end of the
century German leadership in additional fields had been attained.” That is, in the course of the

nineteenth century, science in German lands (excluding in the main the German-speaking

2 Jeffrey Allan Johnson, The Kaiser's Chemists: Science and Modernization in Imperial Germany (Chapel Hill:
University of North Carolina Press, 1990), 201. Charles McClelland, ""Young Germans, Not Young Greeks and
Romans": Art, Culture and Educational Reform in Wilhelmine Germany," in Imagining Modern German Culture,
1889-1910, ed. Frangoise Forster-Hahn (Washington: National Gallery of Art, 1996), 38. Angela Schwarz, Der
Schliissel Zur Modernen Welt : Wissenschaftspopularisierung in Grossbritannien Und Deutschland Im Ubergang
Zur Moderne (Ca. 1870-1914) (Stuttgart: F. Steiner, 1999), 18, 194. See page 18 for reference to the reputation of
nineteenth century "Germany [Schwarz's term is 'Deutschland'--here used to refer to the ensemble of the various
German states]...as a land of science". William Coleman, French Views of German Science (New York: Arno Press,
1981), ii [no actual pagination].



Hapsburg region) gained ground rapidly, and arguably, they eventually dislodged France as the
world’s premier scientific center and then held this position for the decades from sometime after

mid-century until the destruction of the First World War.

ATTENTION TO HISTORY

The sense for history that infused the nineteenth century German culture overall fostered
the surge of attention to the history of science in the final third of the century. There was a strong
belief throughout the culture that to approach topics and issues from a historical point of view
yielded informative and credible findings. German nineteenth century historical studies, famed
as they were, supported indirectly if not directly an increase of attention to the history of science
in Germany. German fascination with history, combined with a wave of nineteenth century
scientific accomplishment, became applied late in the century to the history of science.

As part of an intellectual climate, the appearance of historical scientific displays, just as
of a burst of scholarship in history of science, signified a widened receptivity to, and sense of the
importance of, the German scientific fradition in this period. Skill in building scientific
instruments and in mapmaking and in production of early pharmaceutical texts, along with solid
historical scholarship, had the appearance of being particularly German strengths. The nation,

culture and language could all be celebrated through attention to the history of science.

NEED FOR NATIONAL INTEGRATION

Given the twin interests of Germans in science and history in the late nineteenth century,
the onset of the preeminent German activity in the history of science at that juncture may seem

inevitable. This dissertation posits that these factors were necessary but not sufficient. In



Germany during the Empire more than elsewhere, along with a general enthusiasm for science
and the widespread influence of historical thinking, there were added crucial factors favoring its
citizens’ investigation of science’s history. Through further elaboration of the German conditions
during the period of the Empire, I aim to help substantiate the claim that the Germans were
especially active in fostering the history of science partly in order to contribute powerful staves
to the bulwark of the new national identity. The common roots so important to building up this
identity included the strong past scientific achievements in German lands. Citizens of the
German Empire saw their national fate as in some sense tied up with the deep past. Accordingly,
the German catalogue for the 1893 Chicago World’s Fair strutted that “[t]he German Empire
looks back upon a full millennium of political, intellectual and industrial development.”

While these lands had never been politically united as a single state, the German
Empire’s publicists now sought to inscribe a common history, also known as a master narrative,
for all those incorporated into the state. In a 2015 article summarizing her dissertation research,
Floortje van Alphen along with her dissertation advisor theorized that “[m]aster narratives
present the historical continuity of the nation. The identity of nation and nationals, fundamental
for establishing the master narrative’s protagonist, implies that in national terms past and present
are the same.”* Applying their description to the German lands, the character of the German
individual as innately scientific became a part of the national master narrative, substantiated by

both the scientific preeminence of German lands in the fifteenth and sixteenth centuries and by a

more recent nineteenth century increasingly impressive German scientific output.

3 Otto Witt, "Einleitung," in Columbische Weltausstellung in Chicago: Amtlicher Katalog Der Ausstellung Des
Deutschen Reiches, ed. Otto Witt (Berlin: Reichsdruckerei, 1893), i [no actual pagination].

4 Floortje van Alphen and Mario Carretero, "The Construction of the Relation between National Past and Present in
the Appropriation of Historical Master Narratives," Integrative Psychological and Behavioral Science 49 (2015):
516.
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After unification in 1871, science continued to count as a core element in what made the
German national identity, while German science’s history starting centuries earlier could serve as
a high-profile invented national tradition (invented in that without a single German nation before
1871, an actual tradition for the nation could not have begun before that date) to contribute a
legitimizing gloss to the unity of the new German nation.’

Some proponents of the new state feared that various subordinate identifications—
religious, regional, class, ethnic, kin, profession, party, and state/dynastic—might persist among
the citizenry of the new German nation/Empire. There had been an earlier conviction that it was
indeed its regional particularities and characteristics that were valuable to the German culture.®
Political and social cohesiveness required consolidation during the German Empire.’ Patriots and
officials now hoped to instill among Germans the conviction that their national affiliation was
the most important one for them. Along with the other forms of dissemination of the history of
science, the historical scientific displays organized by Germans held at home and abroad helped
implant this conviction.

Some displays abroad in which Germans participated also implanted on the international
stage the idea that Germany’s current proud present was matched by a proud past. A number of
the displays at which German organizers exhibited historical scientific objects were held outside
of Germany, or were organized at locations in Germany hosting an international audience.
Precisely because of the high stature enjoyed internationally by contemporary science during the

decades of the German Empire, such displays inescapably stirred a recognition among non-

5 This general concept is drawn from E. J. Hobsbawm and T. O. Ranger, The Invention of Tradition (New York:
Cambridge University Press, 1983).

¢ Dieter Langewiesche, "Kulturelle Nationsbildung Im Deutschland Des 19. Jahrhunderts," in Nation Und
Gesellschaft in Deutschland, ed. Manfred Hettling and Paul Nolte (Munich: C. H. Beck, 1996), 59, 49.

7 Lawrence Goldman, "Victorian Social Science: From Singular to Plural," in The Organisation of Knowledge in
Victorian Britain, ed. Martin J. Daunton (Oxford: Oxford University Press, 2005), 96.
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German viewers of the German scientific tradition and indeed of the formidable power of the
German culture and intellectual achievements past and present. For German patriots, this was a

desirable goal in addition to stimulating a national feeling among citizens at home.

THE CULTURAL PRE-EMINENCE OF THE GERMAN BOURGEOISIE

The particular timing of the developments in German history of science requires the
additional explanatory factor of a specifically denoted role for the bourgeoisie in cultural affairs
that became increasingly vital in late nineteenth century Germany. This dissertation will also
then be suggestive for those researching the bourgeoisie and the ongoing impact of
Enlightenment ideas.

The non-noble elite were themselves both among the founders of, and ongoing
participants in, the German national project taking shape during the nineteenth century.® Once
the Empire was founded, though, the burgeoning bourgeoisie found itself sequestered away from
political agency. Its response was to drive ahead in the cultural realm. And within this realm, a
range of activities largely undertaken by members of the bourgeoisie treated the history of
science: societies and publications, scholarship and scholarly congresses, celebratory talks,
university lectures, popularization of science in public talks and publications, and the central
preoccupation of this dissertation, exhibitions. Constellation of new disciplines (one might
mention physiology, embryology, and cytology among the natural sciences, and sociology
among the social sciences), including history of science in all its forms, was an aspect of this
cultural push. With the great majority of Germans active in sciences in the nineteenth century
being of bourgeois origins or, in exceptional cases, of a lower station who had elevated

themselves into the bourgeoisie, the latter’s stress on the long-standing German achievement in

8 James J. Sheehan, German History, 1770-1866 (New York: Oxford University Press, 1989), 143.
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science could cast an aura of inevitability on the importance of contemporary German science,
and the bourgeoisie’s contribution to it, and thus overall to the nation.’ The rise of the middle
classes in nineteenth century Germany was important in the genesis of historical scientific
displays, as it was in the nation’s solid contribution as a whole to the formation of the discipline.
In addition to the national work done by German displays, there was some class work being done
as well.

It was in fact mostly bourgeois Germans during the Empire who fostered the
development in its earliest stages of the newly emerging discipline of the history of science. This
activity was consistent with the achievement of their class in directing most aspects of life in the
social order of the nineteenth century, including its festivals and exhibitions. As an additional
example, the expanding bourgeoisie were connected to the founding of many of German lands’
cultural-historical museums of the mid-nineteenth century.'? Until the field of the history of
science had matured more fully, those individuals likely to do scholarship in it were almost
exclusively scientific practitioners themselves, drawn as noted preponderantly from the
bourgeoisie. At this early stage in Germany, with perhaps at most a handful of exceptions, the
people involved in doing one or another aspect of the developing of a history of science

discipline, including scholarly research, would not have termed themselves science historians as

 See Myles W. Jackson, Harmonious Triads: Physicists, Musicians and Instrument Makers in Nineteenth-Century
Germany (Cambridge, MA: MIT Press, 2006), 46 in which Jackson writes, "Clearly the practice of [German]
science in the late eighteenth century had become increasingly identified with the bourgeoisie, and the numbers of
participants had risen tremendously".

10'Walter Hochreiter, Vom Musentempel Zum Lernort: Zur Sozialgeschichte Deutscher Museen 1800-1914
(Darmstadt: Wissenschaftliche Buchgesellschaft, 1994), 111; Kurt Bohner, "Altertumssammlungen Des 18. Und 19.
Jahrhundert Im Rheinland," in Das Kunst- Und Kulturgeschichtliche Museum Im 19. Jahrhundert: Symposion;
Niirnberg, (9.-11. April 1975), ed. Bernward Deneke and Rainer Kahsnitz (Munich: Prestel, 1977), 74; Gerd Spies,
"Die Kunst- Und Kulturgeschichtlichen Lokal- Und Regionalmuseen: Zeiten, Auslosenden Faktoren, Initiatoren Der
Griindungen," in Das Kunst- Und Kulturgeschichtliche Museum Im 19. Jahrhundert: Symposion; Niirnberg (9.-11.
April 1975), ed. Bernward Deneke and Rainer Kahsnitz (Munich: Prestel, 1977), 80.
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their primary self-identification, for their activities at this early stage were an avocation for those
who were scientific practitioners by vocation.

Like the several generations of German academic historians before them, the Empire
historians would scarcely recognize the natural sciences in their own work: one recent account
concludes that for the period in question, “[t]here are almost no traces of history of science in the
journals and textbooks of German general historians..." They further took little notice of what
their counterpart scientist-historians were doing, but nevertheless the latter’s scholarly activity
was as characteristic of the era’s largely bourgeois-driven German society as that of the former.'!

And those Germans taking roles in the organization of historical scientific displays were in large

measure members of the bourgeoisie.

THE MATERIAL ASPECTS OF INSTITUTIONALIZATION

Contemporary studies in anthropology and sociology, as well as history of art, sometimes
take a view on display objects as having virtual lives, with relationships to their collectors and
curators. Sam Alberti, in his book Nature and culture: Objects, disciplines and the Manchester
Museum, points to such studies as treating the “metaphorical ‘life” or ‘career’” of material
culture. Certainly, the objects brought together in historical scientific displays had in particular
instances special significance for both collectors and those who oversaw their care. This would
apply, in a general sense, to the origins of these human products or artifacts: the meaning
attached to Germanic products (and potentially to antique Roman products as associated with

early Germanic history) was different from those hailing from other territories and states. The

I Alexander Demandt, "Natur- Und Geschichtswissenschaft Im 19. Jahrhundert," Historische Zeitschrift 237, no. 1
(1983): 40. Christoph Meinel, "German History of Science Journals," in Journals and History of Science, ed. Marco
Beretta, Claudio Pogliano, and Pietro Redondi (Florence: L.S. Olschki, 1998), 80. Dietrich von Engelhardt,
Historisches Bewusstsein in Der Naturwissenwschaft: Von Der Aufkldirung Bis Zum Positivismus (Munich: Karl
Alber, 1979), 220.
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meaning given to historical scientific artifacts originating with nineteenth century Germans’
biggest national competitors France and Britain might well also have been somewhat different to
that given to artifacts from less “threatening” foreign sources. Alberti mentions as part of the
relationship of artifacts to collectors the formers’ provenances—these might be fascinating in
some cases, while not in others, to those who handled and displayed them. In the case of the
Deutsches Museum, or the Treptower Sternwarte Museum, the museum directors themselves
directly hunted down desired objects.

Oskar von Miller at the Deutsches Museum was known for his zealous pursuit of
authentic specimens, travelling to German sites to uncover or obtain a desired object, as he did
for a theodolite of Georg von Reichenbach that had been converted by Reichenbach’s associate
Joseph von Fraunhofer into a spectrometer. Simon Archenhold at the Treptower Sternwarte went
Miller one better, travelling to Denmark to do archaeology at the site of the sixteenth century
astronomer Tycho Brahe’s Hven observatory (covered below), and bringing back to his museum
a scientific artifact recovered by him there. The objects personally pursued and obtained by the
German organizers of permanent exhibitions, not to mention those which had been saved by their
efforts from the danger of being irretrievably lost, were in a particular relationship to the
organizers compared to the relationship borne by objects which came unbidden as donations to
the exhibitions.

(At least most of) the German Empire display organizers, when they put their display
items into lines of development, or showed them in a rational grouping, were arranging them,
rather than simply arraying them, as had once been the case, in exaggerated form, in the
European cabinets of curiosity. As Lorraine Daston and Katharine Park express it, in those

earlier forms of display, “[d]istraction as well as disorientation amplified the onlooker's wonder.
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Not only did individual objects subvert commonplaces or shatter categories; from every nook
and cranny uncountable rarities clamored simultaneously for attention.”!? In a somewhat less
emphatic form, what Sam Alberti said of the curators of the late nineteenth century
anatomical/pathological collections in Britain, who “sought to replace the perceptual promiscuity
of the cabinet of curiosities with a regulated gaze, presenting the museum as a site for remote,
reasoned observation...[ Visitors] were subject to a strictly scopic regime...” was also true of (at
least most of) the German Empire display organizers.!® The arranged state of the objects in their
displays brought the objects into a definite relationship to one another lacking in the more
random environment of the cabinet of curiosities.

Among the display sites under consideration, the Deutsches Museum entertained a
somewhat unusual stance with its inclusion of models of apparatus when original exemplars
could not be obtained. To fill in a sequence of instrumental development, the museum
administration went so far as to set out on its display shelves, in the place of an important piece
of original apparatus, a notification that the piece was being sought, in order to stimulate either a
gift of the desired object itself or donations for obtaining it. The museum also, when an original
could not be obtained, built replicas in its own workshop or sometimes commissioned them,
particularly for the cases when instruments with which major discoveries had been made were
not available for acquisition. In the astronomy division alone, by 1922, nine replicas took
positions among the display items (six already before the end of the Empire).'* Thus, although

Miller was diligent and fastidious in seeking authentic instruments, and rejected chimeras (for

12 Lorraine Daston and Katharine Park, Wonders and the Order of Nature, 1150-1750 (New York: Zone Books,
1998), 273.

13 Samuel J. M. M. Alberti, Morbid Curiosities: Medical Museums in Nineteenth-Century Britain (New York:
Oxford University Press, 2011), 194.

14 Franz Fuchs, "Der Aufbau Der Astronomie Im Deutschen Museum 1905-1925," Deutsches Museum.
Abhandlungen und Berichte 23, no. 1 (1955): 27-31, 48-50.
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example of telescopes with substituted lenses) whenever possible, the museum’s leadership was
idiosyncratic in regard to preserving an inviolable authenticity of the objects it put on display.
And the relationship that the museum’s original exemplars bore to the simulated or reduced-size
knock-offs that accompanied them on display was a less purist one than that which obtained, for
example, at the Hamburg Museum for Arts and Trades. There, the scientific objects were
genuine, each with its own aura of brilliance, but not illustrative of any lines of development. At
the Deutsches Museum, and at the Liebig Museum as well, and also at the German Geographers
Society meetings’ historical map displays, the commitment to authenticity coexisted with
pragmatic display considerations, resulting in a medley of artifacts that sat together somewhat
differently than the objects at the other displays where there were no replicas or models.

On the other hand, at some displays, the categories of the display objects seemed random,
and in this regard each category’s relationship to the others was strained. For example, at the
Kaiserin-Friedrich Haus exhibit, alongside the monasterial illustrated works were coins,
portraits, and satirical illustrations of physicians and dentists. Objects so disparate did all fall
loosely into the exhibition’s theme of the graphic arts relating to medicine, but their relationship
to one another were clearly different from the relationships between objects in a more focused
display. At historical displays at the meetings of the German Geographers Society, maps joined
navigational instruments and globes, while at the Treptower Sternwarte museum telescopes were
accompanied by minatory old posters declaring upcoming eclipses. Such classes of diverse
objects also related differently to each other than did the artifacts at the Hamburg Museum.
Finally, the presence of non-scientific artifacts—amulets, magical rings, and the like—

configured a relationship (discussed below) among classes of display objects at a number of
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Empire exhibitions that was not consistent with the later majority view within the history of
science community of the scientific pedigree that artifacts within its sphere must carry.

The period of the German Empire, from 1871 to 1918, seems relatively short to trace a
trajectory of changing relationships of museum display items to collectors even for the case of
the science division of Germanisches Nationalmuseum, which was founded early in the Empire.
But it is possible to query the relationship of the division’s early artifacts (reported on by curator
Siegmund Giinther in 1878) to those of objects added somewhat later (as reported on by Gustav
von Bezold in 1907). There is no indication that the arrangement, or even the labeling, of the
objects first introduced was significantly different in 1907 compared to 1878. The ordering was
informed by a museum policy to illustrate lines of development already from Giinther’s time.
But a number of objects at the opening of the division were culled from other divisions at the
Germanisches Nationalmuseum. This put them on a somewhat different footing, from the
vantage point of the museum staff, from objects subsequently donated or purchased.

Further, Giinther at least proposed a card catalogue for all the artifacts he administered.
Perhaps this was accomplished by him, whereas later, as conceded by von Essenwein, director of
the museum, an expert resource person on scientific artifacts was lacking at the museum, so
perhaps the card catalogue was not extended to artifacts acquired in the interim—in Alberti’s
argument, this would also have changed the relationship of the initial objects in the division to
those added later.'® Giinther referred to having sought permission at least several times from von
Essenwein to unload artifacts Giinther considered “worthless”. This would be a kind of “survival
of the fittest” regarding a curator’s selection criteria—putting display items still retained on a

different footing with the museum staff, and with each other, after the eliminations.

15 Anonymous, Anzeiger des germanischen Nationalmuseums 1, no. 6 & 7 (1884): 80-82.
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It is striking that the 1907 account of Gustav von Bezold, who as the then director of the
entire museum was trained as an architecture historian, of its scientific division nevertheless
provides a more complete explanatory text on the functions of and operations involved in
scientifically employing the division’s artifacts than did Gilinther in 1878, or later in a subsequent
account of the division’s mathematical instruments that Giinther wrote in 1894. Perhaps having a
curator who had to train himself in understanding of scientific instruments impacted the “career”
of these instruments as compared to the time when they were under Giinther’s care.

Finally, the mere long extent of the age of certain display objects lent them a different
relationship to other objects in the displays and their caretakers than that enjoyed by less-aged
objects. The status of “aged” confers on an artifact a different quality than that of merely
“historical”. Display items sometimes were simply on the basis of their being aged held to be
relics rather than simply artifacts, if their age was profound enough—all the more so if they were
in good repair.

Turning to the ideological meaning of the historical display objects assembled, I bridge to
what has just been discussed by contending that, for the purposes of bulking up national heritage,
aged objects were particularly valuable (and prized) as long as they were of reasonable quality.
Their role in cementing claims of long-standing Germanic civilization made them so. Aged
objects were not the only example of those objects considered relics. While some scientific
artifacts were primarily representative of a type of instrument that fit into a line of development
of instruments for a given purpose, and certain maps could stand in generally for a stage in the
development of some aspect of map-making, artifacts associated with a scientist of renown
generally also carried the nimbus of holy relics—all the more so if they had been used in making

an experimental breakthrough or an observational discovery. Georg von Reichenbach’s 8,075
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kilogram salt mine brine pumping apparatus of 1817 (named the Pfisterleiten) was iconic for
German technology and received a place of honor at the Deutsches Museum, underlined by the
fact that Reichenbach himself was memorialized by a bust in the museum’s Hall of Honor. But
an apparatus used in making a discovery of even a contemporary scientist, if his discovery was
considered epochal, might bear the quality of a cultural relic-in-the-making, a shrine for those
allured by science, and all the more so in Germany by an apparatus accorded the status of
“world’s first”. Empire Germans were elevated by the respect they were earning even in
antagonistic nations for the achievements of their contemporary science. This could have hardly
been better illustrated than by the apparatus Heinrich Hertz used to first detect electromagnetic
waves (donated to the Deutsches Museum in 1913), or that with which Wilhelm Rdntgen first
demonstrated X-rays (donated to the same in 1906).

As reported by Franz Fuchs, the special assistant to the Director of the Deutsches
Museum Oskar von Miller, Miller used the German expression “precious [holy] relic” (kostbare
Reliquie) in referencing the telescope of Simon Marius, an early seventeenth century German
astronomer, as it was being transferred to the museum. This was the instrument with which
Jupiter’s four moons came into view to him virtually the same day as they did to Galileo.'® In the
same article by Fuchs, he himself used the identical word Reliquie to refer to lenses of a
telescope of the German-Polish astronomer Hevelius of Danzig turned over to the Deutsches
Museum in 1925 by the naturalists’ society of Danzig.!” The German usage by Miller and by
Fuchs mirrors that used in the introduction to the 1876 London Special Loan Collection,
presented in this dissertation as the originary event putting the Empire Germans on the path to

historical scientific displays, which referred to the historical items from museums and private

16 Franz Fuchs, "Der Aufbau Der Technischen Akustik Im Deutschen Museum," Deutsches Museum, Abhandlungen
und Berichte 2 (1963): 16.
17 Fuchs, "Der Aufbau Der Astronomie Im Deutschen Museum 1905-1925," 51.
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collections as “sacred relics.”'® In German, Relikt generally connotes simply “remnant” or
“remains”, but Miller chose to use the word Reliquie, with its connotation of a religious nimbus.
Scientific relics were by definition products of human activity, i.e. artifacts—but they were at
least in the instance of the more important items, also “sacred” cultural goods for lovers of
natural science. For the Germans, in particular, Germanic (and some other) scientific products
were increasingly highly regarded during the Empire, as the official title of the Deutsches
Museum, the Deutsches Museum of the Masterworks of Science and Technology, reveals. While
it is important to recognize that many remnants of past scientific activity were scarcely suited to
take on the role of sacred relics, and had to be content to remain being seen (and relating to the
more significant original instruments) as merely artifacts, those high-profile objects which were
the biggest crowd-pleasers at the displays were serving as scientific emissaries. They introduced
the public to the increasingly widespread notion that science elevated Germany, and that its
products deserved to be revered and regarded as the masterworks of genius.

There existed something of a hierarchy of the authenticity and the impact of the objects in
the German Empire displays. Highest were the items that could be regarded, through age or
through the fame of the scientist or the discovery with which they were associated, as holy relics.
Next came the items of a more journeyman status, either not very old or merely good
illustrations of some point between significant milestones in the development of a particular type
of instrument or artifact—which in German could be referred to as Relikte but not as Reliquie.
Possibly equal to these artifacts within the hierarchy of the display objects would have been
replicas of the famous instruments of the past, while below both would have been the to-scale

models representing an object of a historical interest.

18 F.R. Sandford, "Introduction," in Catalogue of the Special Loan Collection of Scientific Apparatus at the South
Kensington Museum, ed. South Kensington Museum (London: Printed by G.E. Eyre and W. Spottiswoode for H.M.
Stationery Office, 1877), xiii.
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PRIOR HISTORIOGRAPHY

EARLY HISTORY OF SCIENCE DISCIPLINE FORMATION

There is no good comprehensive account available in German of all facets of the German
contribution to the spreading of the activity in, and the institutionalization of, the history of
science during the second half of the nineteenth century up through the end of the Empire. '
There has, further, been a decided neglect by some English-language accounts of this period’s
proto-institutionalization of the history of science discipline. I will focus on the underreported
German Empire displays of the history of science in partial demonstration of my assertion that
the existing historiography has tended to neglect the richness of the German attempts to present
themselves as a people unusually skilled, both past and present, in studying, understanding and
gaining mastery over the natural world.

Additional work will need to take place on German history of sciences a century ago.
Some accounts, without mention of the German involvement, note the unfolding of the history of
science before the late nineteenth century, before the German initiatives were so striking. The
coverage of one prominent textbook of the history of science, Bowler and Morus’s Making
Modern Science, cites its emergence in its modern form initially during the eighteenth century: it
was, they say, the Enlightenment’s interpretation of the seventeenth century as a time of
scientific revolution and a critical juncture in Western ideas that first stimulated a sense of the
scientific past as history.?’ Richard Yeo identifies a further kindling of historical interest among

British scientists of the early nineteenth century. He notes that practitioners started to draw out

19 For a contrasting view, see Nick Jardine, "Historiography of the Sciences - Research Guide,"
http://www.sites.hps.cam.ac.uk/research/hs.html. The writer claims that the only really substantial work on the
nineteenth century consolidation of history of science as a discipline is Dietrich von Engelhardt's Historisches
Bewusstsein in der Naturwissenschaft (Freiburg: Alber, 1979). This opinion cannot stand for every facet of the
consolidation, however.

20 Peter J. Bowler and Iwan R. Morus, Making Modern Science: A Historical Survey (Chicago: University of
Chicago Press, 2005), 4.
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the connections and breaks between their own work and beliefs and those of the initiators of the
scientific revolution. Yeo attributes the increased British attention to the history of science to the
specialization of science and the ongoing disappearance of the disciplinary unit known as natural
philosophy.*! However, these authors do not attribute any institutionalization of history of
science to such early periods of interest.

Other authors primarily date its disciplinary formation to the post-World War I era.
Among these, some accounts either simply do not extend their view of the history of science
institutionalization far enough back, and thereby do not make enough of the Germans’
heightened part in them, or they address what I call the “mature institutionalization” of the field
without recognizing those elements of early institutionalization in which the Germans were so
prominent. George Sarton, the Belgian known as the father of history of science for his
publications and probably moreso for his 1913 founding and years-long editorship of the journal
Isis, wrote an apologia in its first issue that, undoubtedly in the interest of speeding up the
discipline’s development, downplayed the contributions already made to it, especially by
Germans. He averred that “[a]t this time, the history of science has still not been constituted into
an independent discipline, having its own methods and working instruments: manuals,
bibliographies, etc. It is scarcely taught in the universities...the general synthesis has still not
been erected; the history of science remains yet ‘an individual conception.””?* In the same place,
Sarton’s identified the main business of the emerging field to be creating syntheses, epoch by
epoch, illuminated by the consideration of the state and the conditions of civilization. The field

should endeavor to consider not only civilization, but also the history of technology, the history

2l Richard R. Yeo, "Genius, Method and Morality: Images of Newton in Britain, 1760-1860," Science in Context 2,
no. 2 (1988): 265.
22 George Sarton, "L'histoire De La Science," Isis 1, no. 1 (1913): 10.
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of religion, the history of the fine arts, and archaeological, anthropological and ethnological
researches as far as all of these had a bearing on the evolution of science.??

More recent assessments appear in many instances to affirm Sarton’s contemporary
judgment of the lack of progress made at any time in the nineteenth and early twentieth century
in developing the discipline of the history of science. In a series under the general editorship of
George Basalla and William Coleman, in their introduction in 1977, speak of the only “over half
a century [in which] an international group of scholars have been studying the historical
development of the sciences.”24 In a current publication, senior science scholar Helge Kragh
considers that history of science first started to become academic in the first half of the twentieth
century, and that this truly “caught on only after World War I1.25 In a 2008 issue of Isis, in the
introduction of a section comprising presentations at a Dibner-Marine Biological Laboratory
(Woods Hole) symposium on the significance of the history of science, historian of biology (and
then president of the History of Science Society) Jane Maienschein and philosopher of science
George Smith date the academic discipline of history of science “from after World War 11.726
More subtly, German natural science scholar Christoph Meinel, in a book chapter written in
English, implies that while in Germany certain building blocks (“the first more durable
structures”) in the field of history of science were put in place during the German Empire, it
developed there in too preliminary and piecemeal a manner to be said to have achieved more

than incomplete stability there.27 Beginning with Sarton’s, all these opinions, I submit,

2 Ibid.: 15.

24 Series Preface by George Basalla and William Coleman in Richard S. Westfall, The Construction of Modern
Science: Mechanisms and Mechanics (New York: Wiley, 1971), vii.

2 Helge Kragh, "On Scientific Biography and Biographies of Scientists," in Relocating the History of Science:
Essays in Honor of Kostas Gavroglu, ed. Theodore Arabatzis, Jiirgen Renn, and Ana Simoes (Cham: Springer
International Publishing, 2015), 271.

26 Jane Maienschein and George Smith, "What Difference Does History of Science Make, Anyway?," Isis 99, no. 2
(2008): 320.

27 Meinel, "German History of Science Journals," 78.
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shortchange what had already been done earlier, most comprehensively in Germany during the
Empire. This dissertation provides evidence to qualify, if not contradict, Sarton’s and Meinel’s
views: the steps in disciplinary formation traced here did not have to be revisited, but formed the
basis for the ongoing and further developments that came together after the end of the German
Empire to form an institutionally mature discipline in the decades following. Thus I claim that
the proto-institutionalization, or early institutionalization, of the discipline occurred first there
and then. Sarton, in his assessments, may have far understated the degree of the institutional
constellation of a history of science discipline at least partly out of a concern to relentlessly prod
further advance. Recent lack of an historiographical recognition of the great advance already
made before the years of the First World War in this disciplinary constellation may derive more
from distance in time from those earlier events and perhaps a desire to lend the majority of credit
for it to a period more closely aligned with the present and the current cadre of the history of
science specialists.

Developments in the formation of a community of scholarship and of organized activity
in the history of science have figured in a number of recent accounts in German and in English,
but in most of them the timeline is not centered on the years spanning the German Empire. In
such accounts, the national identity of the actors and the incubation period highlighted varies
considerably. Some secondary sources concede some activity was taking place in the German
Empire, while de-emphasizing it. M. Osietzki, for example, in an article in the German journal
Kultur und Technik, in referring evidently to German scholars, cites the innovation within
technical historiography by the beginning of the twentieth century that incorporated accounts of
the preconditions and impacts of technology. She is hinting at a German initiative which served

to make such history more academically respectable.
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Rachel Laudan recounts a centuries-long process of scientists writing about scientific
history before 1913, in which a number of Germans figure individually. She does not allow,
however, that there was a German move that could be distinguished from moves in other nations
in the late nineteenth century. Regarding the Bavarian Academy of Science Historical
Commission’s series of histories that between 1864 and 1918 included twelve histories of
science, highlighted below, Laudan contends that they lacked a particular “historiographic
stamp”’.

Master historian of mathematics Christoph Scriba, in the context of his description of the
origination of stand-alone international history of science congresses with the 1929 event in
Paris, singles out the latter half of the nineteenth century as a period during which there was a
spurt in the amount of published work tracing the development of various scientific disciplines
(probably intending to include, within the German understanding of the term “science”, also the
disciplines economics, sociology, anthropology, and statistics—known in Anglo-American
parlance as social studies). He implies, however, that this was not institution-building but an
intellectual mold, especially since it was largely performed by practitioners of individual
sciences (including mathematics) rather than by specialist historians of science.?® His own focus
on the first congresses specifically dedicated only to the history of science beginning in 1929
reflects on an important step in the full institutionalization of the discipline subsequent to that
which this dissertation traces, but I feel does not diminish the argument for a German early
institutionalization.

Andreas Frewer and Yvonne Steif, in a 2003 article, employ for the years 1896-1906 the

term “Kernphase” (core phase) of the institutionalization of the discipline of medical history, as

28 Christoph Scriba, "The Beginnings of the International Congresses of the History of Science," in Final Report -
Xviiith International Congress of History of Science: Hamburg-Munich, 1st-9th August, 1989, ed. Fritz Krafft and
Christoph Scriba (Stuttgart: Franz Steiner, 1993), 4.
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the pivot period on to its full institutionalization; though at some points they seem to conflate
medical history and the history of the natural sciences, it is nonetheless not clear that their intent
is also to label those same years a core phase of the history of natural science
institutionalization.?* Arnold Thackray, more in line with the thesis for which this dissertation
attempts to bring together evidence, designates Germans as the most active in the history of
science in the late nineteenth century, but without explicit consideration of their contribution to
discipline formation.>

That the history of sciences was achieving its proto-institutionalization phase most
strongly in Germany suggests a need for new scholarship centered on Germany’s early
contribution to the discipline. I will document several aspects—using displays of historical
scientific objects as my primary example—of an earlier attention in Germany to the history of
science than what is included in some accounts of the discipline’s creation. Including German
scholarship in the history of sciences, I will show that it would be more accurate to speak of
more than a century past as a time during which German (and to a considerable degree some
other European nations’) organized attention to the history of sciences has been underway.

The most numerous of the displays taking place during the German Empire were
temporary. In the historiography of museums, the sub-areas of science museums or science and

technology museums have often skirted any mention of the development of temporary displays.>!

29 Andreas Frewer and Yvonne Steif, "Personen, Netzwerke Und Institutionen: Zur Griindung Der Deutschen
Gesellschaft Fiir Geschichte Der Medizin Und Naturwissenschaften," Sudhoffs Archiv 87, no. 2 (2003): 180.

30 Maria Osietzki, "Die Griindung Des Deutschen Museums: Motive Und Kontroversen," Kultur & Technik. 1984,
no. 1/2 (1984): 8; Rachel Laudan, "Histories of the Sciences and Their Uses: A Review to 1913," History of Science
31, no. 91 Part I (1993): 29 footnote 85; Arnold Thackray, "History of Science," in A Guide to the Culture of
Science, Technology, and Medicine, ed. Paul T. Durbin (New York: The Free Press, 1980).

31 Charles R. Richards, The Industrial Museum (New York: The Macmillan Company, 1925); Brigitte Schroeder-
Gudehus, Eckhard Bolenz, and Anne Rasmussen, La Societé Industrielle Et Ses Musées: Demande Sociale Et Choix
Politiques 1890-1990 (Montreux: Gordon et Branch, 1992); Wolfhard Weber, "The Political History of Museums of
Technology in Germany since the Nineteenth Century," History and Technology: An International Journal 10, no. 1
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In the historiography of exhibitions, attention is generally restricted to the large-scale
exhibitions, and the small-scale exhibitions have generally fallen out of view. The result of these
divisions, in regard to the displays of a scientific nature, is that the temporary or small-scale
science exhibitions have failed to be reported in a sufficient degree. The dominance of the
German displays during the Empire becomes more evident when the full range of displays, not
just larger ones, is taken into consideration.

To address the lacks in the historiography, my study documents what should prove to be
the greater number of the historical scientific displays, including the most significant, both
temporary and permanent, during the German Empire (1871-1918). Within the few materials that
treat the late nineteenth century surge in the German history of science scholarship, there has
been no presentation and interpretation in the literature of historical scientific displays as a group
phenomenon. In fact, they have previously been little-studied. Of the German Empire new
museums whose remit is fully or partially history of science, historiographical coverage of the
Deutsches Museum von Meisterwerken der Naturwissenschaft und Technik (the German
Museum of the Masterworks of Science and Engineering), bolstered by its own publications, is
substantial if insufficient; however, the scientific sections of the Germanisches Nationalmuseum
(German National Museum) have received a far lesser amount of historiographical exploitation.
During the time of the East German regime, there was also some very limited coverage of the
history of the Treptower Observatory museum in state-authorized publications. Regarding
temporary historical displays, there have been some general surveys of the London 1876

exhibition, largely lacking in details about the German participation, and Elisabeth Vaupel’s two

(1993). Olaf Hartung, Museen Des Industrialismus: Formen Biirgerlicher Geschichtskultur Am Beispiel Des
Bayerischen Verkehrsmuseums Und Des Deutschen Berbaumuseums (Koln: Bohlau, 2007).
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publications addressing the German display at the St. Louis World’s Fair.3? These relatively few
publications represent a spotty coverage of the phenomenon which does not give an overall sense
of the significance of what transpired. There has not been consideration of such displays’ role in
the institutionalization of the history of science as a field, nor of their connections with other
aspects of life during the German Empire. Here, my principal aim is to make good on these
deficits.

I do not extensively detail other nations’ early initiatives in the history of science. These
would certainly be required in telling the complete story of its proto-institutionalization. The four
factors considered above had certain parallels elsewhere to what took place in Germany, but to a
lesser extent in at least three of the four: the impact on national self-image, the sense for history,
and recent scientific achievement. Only regarding the role of the bourgeoisie is it arguable that
nations other than Germany saw an impact equal to or possibly greater than that in Germany, and
even in that respect there were particular conditions in Germany, specifically the bourgeoisie’s
reduced access to political influence during the Empire, that made it especially eager to take on
cultural initiatives such as mounting exhibitions and displays, and providing leadership in the
developing interest in the history of science.

The history of instruments is another area in which the historiographical literature has
likewise given an insufficient recognition to early efforts in Germany, and in other nations.
Commentators who have situated the rise of the systematic recording and valuation of historical
scientific instruments only in recent decades have seemingly been unimpressed by any evidence

of its earlier advent. For example, Christoph Meinel posits that after the early 1950s formation of

32 Elisabeth Vaupel, "Chemie Fiir Die Massen: Weltaustellungen Und Die Chemieabteilung Im Deutschen
Museum," Kultur & Technik: Zeitschrift des Deutschen Museums Miinchen 3 (2000); "Die Weltausstellungen Vor
Dem Ersten Weltkrieg Und Thre Bedeutung Fiir Die Popularisierung Der Chemie," in Popularisierung Der
Naturwissenschaften, ed. Gudrun Wolfschmidt (Berlin: Diepholz, 2002).
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a Scientific Instruments Commission of the International Union of History and Philosophy of
Science (IUHPS), still “instruments were not valued as historically informative. It was left
mainly as a matter for museums and their curators.”** Robert Fox writes that “[i]n the mid-
1980s... the community of academic historians that most curators wanted...to join, was seen as
insensitive to the potential of instruments and apparatus as sources.”** Referring to the history of
instruments, R.G.W. Anderson speaks in 1993 of “...what has rightly been considered a
neglected area in the history of science.”

A recent similar statement by current director and curator of the Whipple Museum of
science at Cambridge University, Liba Taub, is that “some of this interest [by historians of
science occurring now about scientific instruments] is due to the shift away from the study of the
history of science as the history of ideas, to the study of the practice and culture of the scientific
enterprise”.>® Taub has left untouched the earlier engagement of scholars and curators with
scientific relics. She has seen both difficulties and signs of hope in their proper appreciation but
all cast in a very recent time frame. For example, in 1998 Taub wrote: “Until recently, few of the
collections of artifacts relating to STM [Science, Technology and Medicine] have been
deliberately built up as historical collections.”*” She opined that now, as material culture draws

an increased attention, more historians are involved in scholarship about scientific objects and

their collection.®® She then, three years later, introduced a focus section in Isis on scientific and

33 Christoph Meinel, "Vorwart," in Instrumente - Experimente.: Historische Studien, ed. Christoph Meinel (Berlin:
Verlag fiir Geschichte der Naturwissenschaften und der Technik, 2000), 10.

34 R. G. W. Anderson, "Introduction," in An Apparatus of Instruments: The Role of the Scientific Instrument
Commission, ed. R. G. W. Anderson and Gerard L'E. Turner (London: Scientific Instrument Commission, 1993), 1.
35 Robert Fox, "Collections and Research in the History of Science," Ibid., 19.

36 Liba Taub, "'Canned Astronomy' Versus Cultural Credibility: The Acquisition of the Mensing Collection by the
Adler Planetarium," Journal of the History of Collections 7, no. 2 (1995): 249.

37"On the Role of Museums in History of Science, Technology and Medicine," Endeavour 22, no. 2 (1998): 41.

38 Ibid.
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medical instrumentation, and adding to this emphasis on the recent engagement with scientific
instruments, she wrote:

[i]n 1994 the ninth volume of Osiris, focusing on instruments and edited by Albert Van

Helden and Thomas L. Hankins, was published by the History of Science Society. This

volume can be read as part of a larger trend during the 1990s, characterized by some as a

‘pragmatic turn’, in which historians of science were increasingly concerned with issues

relating to scientific practice, including experimentation and instruments.>
She avers that the historians of science only rarely make instruments and museum artifacts the
subject of thorough treatments.*® She then, in a footnote, cites four edited collections that
nonetheless show scholarship on scientific instruments from the last twenty years, as evidence of
a recent increase.*!

A working group under historian of science Ursula Klein in Germany provide another
example of a near-contemporary account which, in tracing the history of attention to historical
instruments as research objects, indicates that only in the recent decades has there been a major
onset of interest. In a 2004-5 report, she made the point that over a period of about twenty years,
instruments had been becoming a main subject of the group’s investigation.*> The implication of
Taub and of the Klein group is that instruments began to receive serious attention only within a
very recent period. They are not wrong about a recent upspike in the activity relating to
instruments. But they, like many other authors, by writing in recent years about the current

interest in the history of instruments, extend the timeline back only several decades (or even just

a couple decades).

39 "Introduction: Reengaging with Instruments," Isis 102, no. 4 (2011): 689.

40 Ibid.: 691.

41 Ibid.: 690 footnote 5.

4 Ursula Klein, "History and Philosophy of Laboratory Sciences -- Research Report 2004-2005 Max-Planck-Institut
Fiir Wissenschaftsgeschichte," https://www.mpiwg-berlin.mpg.de/sites/default/files/2017-
09/rr_04 05 complete.pdf., 127
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Like Christoph Meinel, doyen of instrument studies Gerard I’Estrange Turner,
characterizing the onset of inventories of scientific instruments, refers their genesis to the
formation of the Scientific Instrument Commission in 1952.% In Turner’s opinion, the
incompleteness of almost all of these inventories, amounting to “probably nor [sic] more than a
tenth of the instruments actually in the country concerned...” has been their chief drawback.**
But, as with the neglect of German scholarship in, and displays of, scientific historical apparatus
already more than one hundred years ago, one finds no mention of the pioneering proposal and
preliminary inventory—however incomplete—on an Europe-wide basis begun over a century
and a quarter ago by the German physicist and scientific historian Ernst Gerland.*’

Writings such as the ones above imply that at most since sixty or seventy years ago, or
sometimes for a far less lengthy period, scientific instrument studies have taken off. Some lament
that the history of sciences over the years has not given more, or more careful, attention to
apparatus. Of contemporary scholars responsible for the above quotations on the renaissance of
attention to instruments, all but Christoph Meinel, Christoph Scriba and the Ursula Klein group
are writing exclusively in English. This may perhaps be part of the reason for these (English-
language) scholars’ lack of attention to the displays and studies of instruments in Germany
before, and just after, the start of the twentieth century. However, neither has the German
research done much to document the concentration of the early German or other nations’ activity
in displays and research on instruments. During the German Empire, scholarship on instruments
was contemporary with substantial activity in German historical scientific display of instruments

and timepieces, books, manuscripts, maps and other artifacts—and all of this is underreported. I

43 Gerard L'Estrange Turner, Nineteenth-Century Scientific Instruments (London: Sotheby, 1983), 252.

4 Ibid.

4 Ernst Gerland, "Beitrige Zur Geschichte Der Physik: Versuch Eines Verzeichnisses Der Bis Auf Unsere Zeit
Erhaltenen Originalapparate," Leopoldina 18 (1882).
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will provide evidence below of a vibrant enterprise during the Empire investigating and

discussing historical scientific instruments.

THE HISTORIGRAPHY ON THE FAVORABLE FACTORS FOR THE RISE OF THE
HISTORY OF SCIENCE

This dissertation complements and draws upon the historiographical literature addressing
the four factors favorable for the rise of the history of science: the reign of science, the
intellectual and social orientation to history, the contribution of the practice of science to the
achievement of national identity, and the social-cultural role of the nineteenth century
bourgeoisie.

The nineteenth century rise of science(s) is the common theme in David Cahan’s book
From Natural Philosophy to the Sciences: Writing the History of Nineteenth-century Science and
David Knight’s The Age of Science: the Scientific World-view in the Nineteenth Century. 1 have
found useful a handful of sources that focus more particularly on (aspects of) the rise of science
in nineteenth century Germany. The first two volumes of the four-volume work by John Merz, 4
History of European Thought in the Nineteenth Century (1904), and volume 3 in Franz
Schnabel’s four-volume Deutsche Geschichte im Neunzehnten Jahrhundert (German History in
the Nineteenth Century), Erfahrungswissenschaften und Technik (Empirical Sciences and
Engineering) (1948) are useful earlier works. More contemporary sources are the articles in the
1989 issue of Osiris, edited by Kathryn Olesko, titled Science in Germany: the Intersection of
Institutional and Intellectual Issues.

Secondary sources useful in assessing the rise of history in German lands in the
nineteenth century include the very early article (1844) of Karl Kliipfel “Die historischen

Vereine und Zeitschriften Deutschlands™ (The historical societies and periodicals of Germany) in
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the first issue of the two-years-extant historical journal Zeitschrift fiir Geschichtswissenschaft
and the 1915 publication Kulturwissenschaft und Naturwissenschaft (Cultural knowledge and
natural knowledge) by Heinrich Rickert as well as the articles printed in 1959 in the centenary
edition of the journal Historische Zeitschrift. In English, Georg Iggers’s The German Conception
of History: the National Tradition of Historical Thought from Herder to the Present deals
directly with the German historical tradition. For the limited connections of the academic
discipline of history with work in the history of science, see Christoph Meinel’s book chapter
“German History of Science Journals” and Bernhard vom Brocke’s journal article Das Elend der
Wissenschaftsgeschichte in Deutschland - zur Entwicklung der Wissenschaftsgeschichte seit
Ranke (The Misery of the History of Knowledge in Germany — on the Development of the
History of Knowledge since Ranke.)*

For the place of science in the attainment of German national identity, first see
Constantin Goschler’s book chapter “Deutsche Naturwissenschaft und naturwissenschaftliche
Deutsche” (German natural science and scientific Germans) and Jutta Kolkenbrock-Netz’s book
chapter “Wissenschaft Als Nationaler Mythos: Anmerkung Zur Haeckel-Virchow-Kontroverse
Auf Der 50. Jahresversammlung Deutscher Naturforscher Und Arzte in Miinchen (1877)”
(Knowledge as a national myth: a remark on the Haeckel-Virchow controversy at the 50™ annual
)

meeting of German Scientists and Physicians in Munich (1877).)*" Another discussion, centering

on Hermann von Helmholtz and Emil du Bois-Reymond’s “scientific cosmopolitanism™ and

46 Meinel, "German History of Science Journals."; Bernhard Vom Brocke, "Das Elend Der Wissenschaftsgeschichte
in Deutschland -- Zur Entwicklung Der Wissenschaftsgeschichte Seit Ranke, Insbesondere Im 20. Jahrhundert,"
Mitteilungen - Osterreichische Gesellschafft fiir Wissenschaftsgeschichte 13 (1993).

47 Constantin Goschler, "Deutsche Naturwissenschaft Und Naturwissenschaftliche Deutsche," in Wissenschaft Und
Nation in Der Europdischen Geschichte, ed. Ralph Jessen and Jakob Vogel (New York: Campus, 2002). Jutta
Kolkenbrock-Netz, "Wissenschaft Als Nationaler Mythos: Anmerkung Zur Haeckel-Virchow-Kontroverse Auf Der
50. Jahresversammlung Deutscher Naturforscher Und Arzte in Miinchen (1877)," in Nationale Mythen Und Symbole
in Der Zweiten Hilfte Des 19. Jahrhunderts : Strukturen Und Funktionen Von Konzepten Nationaler Identitit, ed.
Jirgen Link and Wulf Wiilfing (Stuttgart: Klett-Cotta, 1991).
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their German opponents, is provided by Daan Wegener’s Centaurus article “Science and
Internationalism in Germany: Helmholtz, du Bois-Reymond and Their Critics,” which puts forth
that “[n]ational stereotypes of science can be constructed and successful scientists can become
objects of national pride. These stereotypes do not pre-exist but have to be actively cultivated.”
For a more general treatment of the role of science in formation of national cohesion, see the
2009 Osiris issue titled Science and National Identity, edited by Carol Harrison and Ann
Johnson.*

The role of the bourgeois in nineteenth century German society gets treatment in many
secondary sources. A strong entry is the conference proceedings Biirger und Biirgerlichkeit im
19. Jahrhundert, edited by Jiirgen Kocka.>® David Blackbourn’s The German Bourgeoisie:
Essays on the Social History of the German Middle Class from the Late Eighteenth to the Early
Twentieth Century provides an English-language overview.’! Those sources treating the
bourgeoisie in its relation to science are more limited: Andreas Daum’s book
Wissenschaftspopularisierung im 19. Jahrhundert : Biirgerliche Kultur, Naturwissenschaftliche
Bildung und die Deutsche Offentlichkeit, 1848-1914 (Popularization of Science in the Nineteenth
Century: Bourgeois Culture, Natural Scientific Refinement and the German Public, 1848-1914)
and his article “Naturwissenschaften und Offentlichkeit in der biirgerlichen Gesellschafi: zu den
Anfingen einer 'Popularwissenschaft’ nach der Revolution von 1848 (Natural sciences and
public in bourgeois society: the beginnings of a ‘popular science’ after the revolution of 1848),

along with Kurt Bayertz’s chapter "Spreading the Spirit of Science: Social Determinants of the

48 Daan Wegener, "Science and Internationalism in Germany: Helmholtz, Du Bois-Reymond and Their Critics,"
Centaurus 51, no. 4 (2009): 266.

49 Carol Harrison and Ann Johnson, "Science and National Identity: Introduction," Osiris 24, no. 1 (2009).

50 Jiirgen Kocka, Biirger Und Biirgerlichkeit Im 19. Jahrhundert (Gottingen: Vandenhoeck & Ruprecht, 1987).

5! David Blackbourn and Richard J. Evans, The German Bourgeoisie: Essays on the Social History of the German
Middle Class from the Late Eighteenth to the Early Twentieth Century (London: Routledge, 1991).
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Popularisation of Science in Nineteenth-Century Germany", give an overview of the reception of
science among the bourgeoisie, with Daum’s article also looking into how democratically-

minded scientists served as agents for the public face of the bourgeoisie.>?

THE METHODOLOGY OF THE DISSERTATION

Turning now to this dissertation’s methodology, and in particular that of the science
displays part of this study, I have exploited the contemporary media to acquire a sense for history
of science exhibitions. Foremost in usefulness were the catalogues that accompanied most of the
exhibitions. Reference to another exhibition appearing in a few of the catalogues helped me to
extend my search. I have used newspaper and journal accounts of the displays, accounts which
were in some instances affiliated with the exhibiting body, in others independent of it.

(Primarily bourgeois) exhibition culture, general in Europe and North America, was a
predisposing factor for the historical scientific displays. What is remarkable about the museums
of the nineteenth century also applies to the displays I am considering: they were a largely
bourgeois achievement. I consulted materials on the German nineteenth century bourgeoisie
generally and on the activity of Germany’s scientific practitioners in the context of bourgeois
representation and achievement. Drawing on the bourgeois involvement in the history of science
displays contributes to telling a multi-dimensional story about them.

To see what further evidence for the advancing institutionalization of the history of

science beginning in the late nineteenth century might be available, it was helpful to access the

52 Andreas W. Daum, Wissenschafispopularisierung Im 19. Jahrhundert: Biirgerliche Kultur,
Naturwissenschaftliche Bildung Und Die Deutsche Offentlichkeit, 1848-1914 (Munich: R. Oldenbourg, 1998).
Andreas Daum, "Naturwissenschaften Und Offentlichkeit in Der Burgerlichen Gesellschaft: Zu Den Anfingen Einer
'Popularwissenschaft' Nach Der Revolution Von 1848," Historische Zeitschrift 257 (1998). Kurt Bayertz,
"Spreading the Spirit of Science: Social Determinants of the Popularisation of Science in Nineteenth-Century
Germany," in Expository Science: Forms and Functions of Popularization, ed. Terry Shinn and Richard Whitley
(Dordrecht: D. Reidel, 1985).
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proceedings of the international scholarly conferences at which the history of science figured.
The history of science was a prominent enough component at three pre-World War I conferences
whose remit was broader than just history of science, that the history of science part of these
events have been contemporaneously and subsequently referred to as the first three international
history of science conferences. I have used their proceedings as well as those of certain other
conferences to elaborate on the increasing level of an attention to the history of science in such
venues. Online bibliographical searches brought to light specific items of published scholarship
in journals presenting research in history of science, some of these journals operating in tandem
with the permanent exhibition sites covered in the dissertation. I have consulted the foregoing
items to help show that the Germans were an active force in the history of science scholarship. A
symbiosis existed between the scholarship in the history of science and its display—a
relationship brought home by my research ascertaining that several German display organizers
were also history of science scholars—hence inclusion in this dissertation of some extended
consideration of history of science scholarship.

I learned, through the work of Hermann Glaser, of the German Empire penchant for
historical pageantry and memorials.>® This certainly extended to the memorials to German
scientists. Employing primarily web searches along with biographies, I found the locations and
date of erection of many. In the nineteenth century before unification a selection of scientists
were so honored, but during the German Empire the number of such commemorations
substantially increased. Given the significance of the German Empire memorials in general for
the intended effect of stirring patriotism, the conclusion is self-evident that authorities, publicists,

and fellow practitioners commissioned memorials to (mostly deceased) German scientists, as

53 Hermann Glaser, Die Kultur Der Wilhelminischen Zeit Topographie Einer Epoche (Frankfurt am Main: S.
Fischer, 1984). See chapter 5, "Geschichte als Umzug oder: Die Verganglichkeit des Erbes".
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they did other introductions of the history of science into public life, partly in order to evoke
within the citizens of the new Germany a pride in belonging to its distinguished culture and in
having a powerful state entity. With the distinctive place of science in modern German cultural
life, recourse to its notables of the deep, and more often of the recent, past was an obvious way to
instill widespread pride in German identity.

As members of the bourgeoisie collected donations for public memorials to German
scientists, they were elevating their class profile within German lands. German scientists
themselves sponsored and moved forward plans for memorials in the effort to render glory to
their own specific (mostly bourgeois) professional groups and to science in general as a

(particularly in the nineteenth century, largely bourgeois) calling.>*

CHAPTER SUMMARY OF THE DISSERTATION

In Chapter I, the focus is on the various manifestations of German Empire interest in the
history of science. I first look at the presentation of historical topics at German Scientists and
Physicians meetings leading to the setting up of the world’s first national society for the history
of science. I follow with an account of the general rise in further German scholarly activity in the
history of science, which certainly has not received all the attention it deserves. The Germans
were the nineteenth century’s great codifiers of knowledge (a project begun in the eighteenth

century Enlightenment, notably in France) and they treated scientific knowledge as one of their

54 Jacob Volhard and Emil Fischer, August Wilhelm Von Hofmann: Ein Lebensbild Im Aufirage Der Deutschen
Chemischen Gesellschaft (Berlin: Friedldnder, 1902), 127 which describes Hofmann's solicitation of contributions
for two memorials for Justus von Liebig (1879 and 90) and one for Friedrich Wohler (90). Richard Meyer, Victor
Meyer: Leben Und Wirken Eines Deutschen Chemikers Und Naturforschers, 1848-1897 (Leipzig: Akademische
Verlagsgesellschaft, 1917), 192 detailing fellow chemists' fund-raising in commemorative busts for fellow chemists
Friedrich Woéhler (deceased) and A.W. Hofmann (in celebration of his 70th birthday) and a painting of the aged (79
years) Robert Bunsen.
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objects.>® One of the fora for investigation of topics in the history of science was international
scholarly congresses, which got underway at the turn of the twentieth century. The late
nineteenth century saw a start in editing projects for the works of past German scientists. The
publication of the earliest journals reviewing works in the history of science as a whole and
presenting research took place in Germany. I discuss late nineteenth century German attention to
the conservation of the relics of science and technology. Next, I cover German interest in the
history of instruments. Finally, I treat memorials to scientists, another way Germans involved
themselves in the promotion of the history of science.

In Chapter II and III, I take up details of sets of individual German historical scientific
displays and exhibitions, characterizing and differentiating them. First is a chapter on the
temporary displays at which German organizers participated. Following this is a chapter on the
permanent exhibitions containing scientific relics. This part of the dissertation is almost
exclusively based on original sources and so constitutes its core research element (although
original sources were also frequently exploited in framing other passages of the dissertation).

Following this, in Chapter IV I provide a survey of nineteenth century German politics
and society: the German political fragmentation and subjugation to Napoleon, industrial
development and the strengthening of the German middle class, and science’s relationship to
German patriotism and nationalism are outlined. While laying out this outline, I bring in, where
possible, diverse historical developments’ connection with German science.

Chapters 5 and 6 treat two key aspects of the context to the German historical scientific

displays. First, in Chapter V, to give a framework for the emergence of the German Empire

55 Dieter Hein and Andreas Schulz, "Einleitung," in Biirgerkultur Im 19. Jahrhundert. Bildung, Kunst Und
Lebenswelt - Lothar Gall Zum 60. Geburtstag, ed. Dieter Hein and Andreas Schulz (Munich: C. H. Beck, 1996), 14.
Denise Phillips, Acolytes of Nature: Defining Natural Science in Germany, 1770-1850 (Chicago: University of
Chicago Press, 2012), 38.
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history of science displays, I investigate the impact and penetration of science during the decades
preceding and accompanying these displays. In this section of the dissertation, the depiction of
the advance of science and the spread of an awareness of science to larger segments of the
population will focus on the German lands as the exemplary locus of science of the second half
of the nineteenth century. These trends proceeded in other places, but the treatment here will be
restricted to Germany, a restriction justified by Germany’s leading position in contemporary
world science. I will show that Germany nursed specific international rivalries in which science
came to be implicated, initially with France but then also with England.

No coverage of the German nineteenth century would be adequate without investigation
of Germany’s role not only as a land of science but also as a land of historical orientation and
historical scholarship. The two came together in the pursuit of the history of science. Chapter VI
treats the German intellectual context, specifically a turn to historical themes and preoccupations
that was fairly general during the nineteenth century but was particularly marked in Germany,
where it occurred in some domains already in the late eighteenth century.’® I also suggest here an
intriguing connection between the historical displays of scientific objects and the memorials to
scientists during the German Empire.

Following these chapters is the dissertation’s conclusion. I remark here on the connection
between science and exhibition culture in Germany. The essential themes of the dissertation are
restated, including lack of prior historiographical attention to historical scientific displays during
the German Empire, and a return to the idea that the common understanding of the juncture at

which the history of science institutionalized should be revised.

%6 Franz Schnabel, Deutsche Geschichte Im Neunzehnten Jahrhundert -- Die Grundlagen, 4 ed., 4 vols., vol. 1
(Freiburg im Breisgau: Herder, 1948), 245. Glaser, Die Kultur Der Wilhelminischen Zeit Topographie Einer
Epoche, 215. Sheehan, German History, 1770-1866, 542.
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INTRODUCTION’S CONCLUSION

Historical scientific displays at which German organizers played a part may elude notice
as a group in part because many of them were temporary, some were small, and a number of
them were held outside Germany. The wide range of the types among them makes it difficult to
subsume them under any generalizations. Nonetheless, by careful framing, I believe that I have
shown that their commonalities are real and stem from shared causes. It is my hope that, similar
to my reaction from immersing myself in contemporary materials on these German Empire
displays, the reader will come away from the dissertation with a sense that they provide a
surprisingly productive lens for interrogating the historical developments of their day. And,
primarily, I maintain that they yield insight into the genesis of institutions giving a first shape to

the discipline of the history of science.
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PART L:
GERMAN HISTORY OF SCIENCE ACTIVITIES AND EXHIBITIONS

The next chapters, I through III, begin in Chapter I with a treatment of the overall extent
and breadth of what Germans were doing, for the most part during the period of the Empire, to
document, commemorate, and communicate science’s past, with an emphasis on the German
scientific achievements. These many activities together constitute the basis for my claim of a
German primacy in the early institutionalization of the field of history of science.

A number of factors played an important role in bringing about a burst of activity in
history of science during the Empire. Together, the different elements of this activity constituted
an early institutionalization of the history of science discipline: with perhaps the exclusion of a
brief period during the chaos of World War I and its aftermath in the early and mid-1920s, the
discipline has built continuously since then on the initiatives taken, most widely in Germany,
during the years from 1871-1918.

In giving the reasons that Germans led the way in early institutionalization of the history
of science, I submit that the Germans viewed their own thought as being uniquely fundamental,
and this self-assessment predisposed them to the undertaking of a reflection on the course of the
development of their past. The remarks of one W.H. Lindley at a 1909 meeting of the council of
the Deutsches Museum about German “Griindlichkeit... Wissenschaft... Fleisses”

157 To the extent

(“profoundness...learning...assiduity”) in the past sixty years are fairly typica
that such views of German thought were justified, something characteristically German may be

in part responsible for the critical scientific practice that generated remarkable nineteenth century

results. The German character likewise seems to have played a role in the German historical

57 Anonymous, "Bericht Uber Die Sechste Ausschusssitzung," Verwaltungsbericht iiber das Geschdftsjahr und
Bericht iiber die Jahresversammlung des Deutschen Museums 6 (1909): 36.
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reflection on the progression through which scientific ascendancy had been reached. For much
the same reasons that Germans were leaders in this period in general historical scholarship,
Germans would naturally have turned to the investigation and broad circulation of science’s past.
In Chapters II and III I explore the range and chronology of German history of science
displays, previously underreported. Temporary displays, covered in the second chapter, were a
category of activities that were carried on throughout the period of the German Empire (and not
before), reinforcing my supposition that there was a connection between a felt need to configure
the identity of the new nation and the pursuit of activities in the history of science. I follow with
a chapter treating newly-founded permanent exhibitions, that is, museums with a component of,
or entirely devoted to, the history of science. The temporary displays and permanent exhibitions
during the German Empire helped to build a network of people interested in the history of
science, both the practitioners of science and non-practitioners, one of my criteria presented in

the introduction for the (proto-institutionalization) of the field of history of science.
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CHAPTER I
GERMAN EMPIRE INVOLVEMENT IN THE HISTORY OF SCIENCE GENERALLY

Chapter 1 offers a portrait of the extent to which, during the German Empire, various
individuals and groups launched or participated in events and sites treating aspects of the history
of science. Such a review is relevant because, while there had previously been, in the German
lands and elsewhere, scattered initiatives in the history of science, of which publications and
some museum exhibitions are the primary examples, their numbers increased during the German
Empire and became more continuous. These all contribute to justifying my claim that it was here
and at this point in time that the (proto-)institutionalization of the field took place.

The chief points to be made in this chapter are that display, scholarship, commemoration,
and journal and society foundation all took place during the Empire and formed a continuum that
was built on subsequent to World War I to achieve the mature institutionalization of the field.
The sources providing evidence for these occurrences, aside from the displays—whose sources
will be covered in the following two chapters—are primary and secondary works on societies
and congresses, library catalogues to trace book publications of individuals, a commemorative
volume, online search engines to locate journal publications of individuals, and published reports
on society meetings and proceedings of congresses.

A primary aim in the dissertation is to render the important German role in
institutionalizing the history of science more apparent than it has been in previous
historiography, in particular investigating the German Empire history of science displays and
exhibitions. A secondary and related aim is to suggest, without giving equal attention to it, that
the popularization of the history of science during the German Empire was an aspect of a portion

of the activity in the history of science, among which certain displays and exhibitions were sites
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of popularization. Potentially, popularization could entail a compromise between the austere
laying out of scientific findings along with the introduction of the methods used to arrive at
them, and the appeal of presenting iconic scientific exemplars or even of any objects giving off
an aura of the scientific without their being explained or leading to any increase in
understanding—in what we would term their educative benefit. Impressions generated by some
displays and exhibitions may have served alternate purposes, such as convincing the public that
science should get governmental financial support or highlighting to Germans that they had a
strong heritage of science, while falling short in their educative impact regarding science’s
content and approaches.

Displays and exhibitions were among the most important exemplars of the Empire
enthusiasm for reflecting on its past scientific glories and achievements. The German Empire
involvement in the history of science, however, had many facets, and the material following will
trace the multiplicity of the additional avenues through which the Germans pursued history of
science. Of these avenues, underway in different nations, the German Empire’s people
participated in virtually all. The remainder of this chapter will attempt to build a general picture,
along with what has already been said of displays, of the extent of the excitement during the
German Empire about science’s past. In these three chapters, I will specify which elements in the
set of possible elements of (proto-)institutionalization of history of science given in the

introduction the individual German history of science activities fulfilled.

PRESENTATION OF THE HISTORY OF SCIENCE TALKS

The occasional presentation of topics in the history of science at sessions during the

annual meetings of German Scientists and Physicians represented the nascent formation of a
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network of interested persons in the history of science, one of the criteria given in the
introduction for the (proto-) institutionalization of the discipline of the history of science. These
historically-centered sessions began at the fifth Scientists and Physicians meeting in 1826. Two
examples among a great many are the following: Jessen in 1864 considered the development of
the natural sciences since Bacon from the viewpoint of the German contribution; Ostwald spoke
in1890 of the changes in chemistry since the achievements of Lavoisier, Volta and Berzelius.*®
The principal current investigator of the talks at the Scientists and Physicians meetings, Dietrich
von Engelhardt, alleges that since the 1850s, the historical talks at the meetings were largely
aimed at those topics with a direct bearing on present-day developments.>

While the bulk of the section talks was always devoted to contemporary scientific
research, at the general sessions other topics were presented, and it was at the general sessions
that historical topics surfaced rather often, where they served to some extent as diversions. The
organizers for each meeting also programmed excursions to local sites of general and scientific
interest and among these sites were at times a particular institution with some holdings of
historical apparatus. Altogether, the meetings of Scientists and Physicians formed a seed-bed for
the propagation of an interest in the history of science among (their very largely but not
exclusively German) scientific practitioners. For a long time, nevertheless, the meetings saw no
need for