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Prof. Dr.
Jan S. Hesthauven,
President of KIT

Foreword

In 2025 KIT, the Karlsruhe Institute of Technology, celebrates
its 200th birthday. Innovation is a tradition here. The fore-
runner establishments were already notable for their pioneer-
Ing spirit, and at the founding of KIT the central idea was: to
create a location that is not just modern but ahead of its
time. Since 1825, standards are repeatedly being set in re-
search, teaching, and transfer.

As a scientific and educational institution with a focus
on the technical sciences, we have the future in view per se:
We develop solutions to the most urgent challenges of our
time and prepare future generations for responsible tasks in
science and society. But what would the future be without
the past? A glance backwards shows what must be kept,
what should be discarded, what must be developed further or
reconsidered. It helps bring new perspectives and makes
path-breaking ideas possible in the first place. Community
and identity are rooted in the past; the fertile grounds of
resilience and creativity are there as well. That is why remem-
brance is of indispensable value to us all and — as the bicen-
tennial exhibition of KIT and the 100 objects selected for it
show — is quite a special and fascinating pleasure.

Throughout two centuries, students, researchers,
teachers, and coworkers as well as numerous sponsors with
amicable bonds to KIT in science, politics, the economy, and
soclety, have made KIT what it is today: a place in the middle
of society. In their memories, experiences, and insights, the
history of KIT comes alive. | am pleased that with this exhibi-
tion our image of the institution can be enriched by personal
stories and glimpses behind the scenes at KIT. Many mem-
bers of the KIT family and persons around them have respon-
ded to the “call for objects” and gathered a large treasure
trove of objects and stories which not only document the
emergence and evolution of this place but also reflect study-
ing, working, and living at KIT from its beginnings to the pres-
ent day.

Nationally just as internationally, it is significant that
KIT has always been solidly anchored in the City of Karlsruhe
and the region, also as a site of many public events. What
about KIT is important to you as visitors? What picture, what
object occurs to you when you think of KIT?

My personal object would be — I'm a passionate build-
er of model ships — a model of “Endurance,” a racing boat
classic from the 2g30s. Some people compare KIT to a large
tanker that is ponderous and sluggish, but | see it differently.
To me KIT is like this sailboat: pretty, elegant, agile, and sus-
tainable — a successful interplay of tradition and innovation.
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Prof. Dr.

Helmuth Trischler,

Senior Researcher at
Deutsches Museum 1n Munich

Foreword

A catalog is the royal product attendant to a display of
research communicated in museums and exhibition halls. It
usually documents the presented objects in essays from
among the curators as well as from external experts; it places
them within professional and social contexts, and explains
the underlying conception of the exhibition. In this way, the
catalog assures that the results of the attendant research
be saved beyond the temporal confines of the exhibition
itself.

These goals also apply to the present catalog for KIT's
bicentennial exhibition. And yet it diverges somewhat from
the regular format of such a publication. This is due to the
special character of the exhibition it documents and accom-
panies. Nowadays in the museum landscape there is much
talk about participation; and the future of exhibitions is seen
In co-creative formats in which the public is involved in vari-
ous ways in the conceptualization and realization of an exhi-
bition. The team of the Karlsruhe jubilee exhibition took this
participative future for granted. A call for objects allowed
the university public at large to join in on the planning of the
exhibits. From among the abundant proposals received, the
team selected in consultation with the exhibition advisory
board a considerable proportion of the 100 objects, whose
total was prescribed by the success model set by the former
director of the British Museum, Neil MacGregor. This selec-
tion should not only present the eight epochs in KIT’s history,
from the founding of the Polytechnische Schule in 1825 up
to the present day, in a somewhat equally balanced manner,
but it should also encompass the variety of fields of activity
and dimensions of work conducted at KIT as an increasingly
specialized institution deeply anchored in society.

Participation is also a key concept for securing the
future of universities in democratic, knowledge-based soci-
eties. Complementary to interdisciplinarity, which at KIT is
already realized to a high degree, there is an urgent need for
transdisciplinary openness through participatory and co-cre-
ative formats and for instruments of production and applica-
tions of scientific knowledge. This jubilee exhibition and its
companion catalog have laudably shown from this retrospec-
tive on KIT’s development spanning two centuries, yet with
an eye to the present, how to make greater openness at uni-
versities succeed for a knowledge society fit for the future.

The advisory board has followed the exhibition team
with great interest and equal engagement throughout its
quite complicated genesis with multiple conceptual changes.
As a result, an exhibition and a catalog have emerged that
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offer stimuli for critical self-reflection on the situation of
KIT on its way into a third century. The board hopes that the
exhibition and catalog will find the attention it deserves.



Alistair Hudson,
Scientific-Artistic
Chairman of ZKM|Karlsruhe

Foreword

The ZKM | Center for Art and Media Karlsruhe is honored
to be the host of the exhibition and collaborator in the ac-
companying publication, which celebrates the bicentenary
of the KIT and tells the story of this important institution in
100 objects.

It is most fitting that ZKM partners this project, as our
foundations and mission are also rooted in this history. More
than this, it is fair to say that our cultural infrastructure in the
Western World grew out the technical Institutes that were
established in the early 2gth century. These Institutes, in
Europe, North America and Australia, were rapid responses to
the pressing need to educate a population in the emerging
technologies of the industrial age, and also to advance
knowledge of the humanities and sciences together, in order
to develop and manage the political economy with equity.

In the Anglophone world these centers were known as
mechanics Institutes, that is, “institutes of the hand”; places
of making and doing in contrast to the universities of the
pre-industrial world. In these new centers, the Arts and Sci-
ences were taught in combination to ensure a creative work-
force that would be able to design and innovate, and be Iin
control of the machinery at hand. This seems all the more
pertinent now as we continue to balance rapid technological
developments with ecological and human needs. It is no coin-
cidence that these institutes, that gathered people together
around accessible knowledge, also became the breeding
grounds for modern democracy and the social movements we
now take for granted.

In more specific terms, we could say that the ZKM is
itself an “object” that has come partly out of the KIT. The idea
of a “Center for Art and Media Technology” was launched on
May 7, 2985, at a meeting of the Cultural Committee of the
City of Karlsruhe in the Senate Hall of the University of Karls-
ruhe, as this part of the later KIT was known at that time.
There were many people from different faculties, scientists
and engineers with an enthusiasm for art, who all helped to
give birth to the ZKM, people who saw the need for a place
for art and artistic and academic research in the new media,
as a citizens’ forum, and a public space for mediation and
education. These include Prof. Dr. Peter Deussen, Prof. Dr.
Rolf Funck, Prof. Dr. Hellmut Wagner and Dr. Michael Heck
to name a handful. It warms my heart that the latter still
maintains an office at ZKM today. This colloquium of forward-
thinking minds took inspiration from the interdisciplinary
Center for Advanced Visual Studies (CAVS) at the Massachu-
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setts Institute of Technology (MIT) in Cambridge, USA, bear-
ing in mind that MIT itself took inspiration from the European
Polytechnic University model then coined and still today
epitomized by KIT.

Such loops, eddies and connections in history have
continued to this day in the form of research, exhibitions,
experiments, artistic commissions, publications, lectures,
symposia, music and performance. Highlights include the
project Molecular Aesthetics (2043), the exhibitions Open
Codes (2017—-19) and BioMedia (2021—22) as well as the re-
cent exhibition and publication project Choose Your Filter
(2025). But it is also the day-to-day traffic of ideas and con-
cepts between KIT and ZKM that drives our work, and that
builds to become larger projects mutually developed togeth-
er. This is the success of the open system that has been
created and that opens the door to future innovation.

Personally, | am very grateful for the input of Prof.

Dr. Thomas Hirth, KIT’s Vice President Transfer and Interna-
tional Affairs, who chairs ZKM'’s Advisory Board and leads
the most symbiotic and congenial of relationships between
these two great institutions of the city of Karlsruhe. Long
may it continue.
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Colligite quae superaverunt fragmenta, ne pereant.
(Gather up the fragments that remain, that nothing be lost.)

St. John 6:12



Dr. Klaus Nippert

Introduction

This volume is designed to be leafed through. You can look at
the illustrations and let your curiosity be your guide in discov-
ering their stories at KIT. You can find out more details, if you
like, about some of the displayed objects in supplementary
commentaries. Browsing, ambling about, and occasional lin-
gering is welcome. There are many other benefits to gain be-
sides the intended entertainment value, including insights
into the history and therefore the identity of KIT and its pre-
decessor institutions.

In 20049, the Karlsruhe Institute of Technology ap-
peared on the scene with the three letters K| T, which are
also in its logo. As a merger of a major national research cen-
ter supported by the Federal Republic of Germany and the
state of Baden-Wurttemberg with a technical university, KIT
was and still is unique in the German scientific landscape.
With the founding of KIT, two predecessor institutions disap-
peared: Karlsruhe Research Center, founded in 1956 and
known for a long time as the Nuclear Research Center (Kern-
forschungszentrum); and Karlsruhe Polytechnic (Technische
Hochschule), founded in 1825 as Karlsruhe Polytechnical
College (Polytechnische Schule).

The idea of presenting KIT’s history in an exhibition on
the occasion of an anniversary was born at the KIT Archives
after the German translation of A History of the World in 100
Objects by British art historian Neil MacGregor was published
in2011. /1 In the lead-up to KIT’s bicentennial celebrations
in 2025, Neil MacGregor’s successful concept was applied to
many related publications. Despite the increasing popularity
of this chosen format, the plan to offer a history of KIT In
this manner was retained. This approach is particularly fitting
given the state of research into the history of KIT and its
antecedents, which has been comparatively limited to date.
While brief overviews and detailed studies exist, comprehen-
sive research on the institute’s history is still lacking. Never-
theless, a body of knowledge has been established, largely
thanks to the work of the Karlsruhe University Archives (as
of 1g85) and, from 200g onwards, the KIT Archives, which
are responsible for the acquisition and inventorying of archi-
val material. These tasks, along with the handling of research
questions posed by users, have yielded insights into various
contexts that could themselves form the basis of lectures
and publications. Given the core business of an archive, the
time needed to communicate and document much of this
knowledge is not available. Rather than condense research
findings into a single comprehensive narrative, we present

31



32

individual parts, each of which are instructive on their own
and offer some insight into the history of the institution.

Another reason for choosing the 100-object format is
the collection in the repositories of the KIT Archives. Along-
side archival records of research, teaching, and administra-
tion, we find scientific equipment, teaching models, works of
art, everyday items, and even objects of anecdotal signifi-
cance. While some of these objects already brought along
their own unique stories, others are interesting as subjects
of study.

By focusing on individual objects and their contextual-
izations in short texts, the 100-objects format offered a suit-
able means to communicate fragmentary knowledge. This
succinct form of presentation can make clear how and in
which contexts research and teaching have been carried out
since the beginnings of Karlsruhe’s technical college, Poly-
technische Schule Karlsruhe in 1825. Its methods and ties
extending beyond the academic world are at least as inter-
esting today — sometimes even more so — than specific
details about outdated science.

However, the KIT Archives served only as the point of
departure for the exhibition of 100 selected objects. A call
for objects was the cornerstone of this project, inviting KIT
members and individuals from its wider community to pro-
pose items they deemed suitable for illustrating the institu-
tion’s rich history. This initial phase, commencing in 2024, was
spearheaded by university history expert Anton F. Guhl. Col-
laborating with a dedicated team comprising Luna Labenz,
Magdalena Pfeiffer, Patricia Schillinger, Martin Benjamin
Ullman, and Anja Weindel, Guhl released the call for objects,
meticulously researched the incoming proposals, and curated
an initial selection for presentation. In 2023, the task transi-
tioned from Anton F. Guhl to Andrea Stengel, an art historian
and exhibition expert. Under Stengel’s guidance, the selec-
tion of objects was refined and adjusted to suit the condi-
tions of an exhibition. This involved meeting the dual objec-
tive of making everything digitally accessible to permit
remote engagement, while also presenting a significantly
smaller selection in physical form. The decision to make a
primarily digital presentation expanded the scope in selecting
the objects. Some two-dimensional or indeed immaterial tell-
ing relics of KIT’s history could thus be selected which other-
wise could hardly have found their way into an exhibition of
exclusively concrete items.
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The exhibition KIT, 200 Years — 100 Objects — Parts
of a Whole is projected to be accessible on line until 2030 at
the Internet address https://1000bjekte.kit.edu. The objects
selected for physical presentation will be on display from
April 12 to October 19, 2025 at the ZKM | Center for Art and
Media Karlsruhe.

This accompanying volume to the exhibition starts by
tracing the stages in the history of KIT. This outline contains
notable points in the development of the institution and im-
portant events. Most of the displayed objects are referred
to by number in the text, so they can also be regarded as a
series of illustrations of the historical account. This arrange-
ment may cause some aspects to appear more than once.
However, this volume is designed rather to draw connections,
with the introductory overview in mind, whereas the individu-
al articles offer more in-depth descriptions of the objects
themselves. Like the exhibits, this narrative is divided into ten
chapters:

Beginnings

Karlsruhe Polytechnical College (1825-1885)
Karlsruhe Polytechnic up to World War |
(1885-1914)

World War | and the Interwar Period (1914-1933)
National Socialism and World War Il (1933-1945)
Karlsruhe Polytechnic in the Postwar Period
(1945-1967)

Nuclear Research Center and

Karlsruhe Research Center (1g56—2009)
Karlsruhe University (1967—2009)

KIT (2009—2025)

Addressing the Institution’s History

Sandwiched between the chapter focusing on objects from
the founding phase of KIT and its predecessor institutions,
and the chapter on the institution’s self-perception in history,
chapters 2 to 9 are arranged in chronological order. This
structure was specifically designed to convey the evolution-
ary steps leading up to the founding of KIT.

Kénigsbach, in February 2025

Introduction d|-9
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Klaus Nippert

Stages 1n
KIT’s History

People trying to understand what KIT is, often compare it to
a conventional university. While this approach can be illumi-
nating, it requires an open mind to appreciate the unique
aspects of KIT's structure. Focusing solely on the classical
university model can give rise to a perspective limited “only”
to what KIT does do, or what it “isn't” rather than what it
uniquely is.

“I've studied now Philosophy

And Jurisprudence, Medicine, —
And even, alas! Theology, —

From end to end, with labor keen;
And here, poor fool! with all my lore
| stand, no wiser than before:” /2

Doctor Faust from Goethe’s play of the same name lists the
elements of a university since the Middle Ages until the late
eighteenth century when the work was written — the liberal
arts faculties, often specifically referred to as philosophy, law,
medicine, and theology. A comparison of Karlsruhe Polytech-
nical College and also its successor, the Technische Hoch-
schule — Karlsruhe Polytechnic — against this classical mod-
el of a university reveals what this institution neither aspired
to achieve nor ever became. By 1895, Karlsruhe Polytechnic
had developed a structure divided into departments. While
these departments were not yet officially called Fakultaten,
or “faculties,” they largely functioned as such:

»1. General Department (for mathematics and general
education subjects),

2. Department of Architecture,

3. Department of Engineering,

4. Department of Mechanical Engineering,

5. Department of Electrical Engineering,

6. Department of Chemistry
(including Pharmacy),

7. Department of Forestry.” /3

The General Department roughly corresponds to philosophy
or the liberal arts. But law, medicine, and theology are not
represented at the departmental level at all. Instead, we see
departments of engineering (focusing on roads, bridges,
railroad facilities, and hydraulic engineering — now known as
civil engineering), architecture, chemistry, mechanical engi-
neering, electrical engineering, and forestry. This disparity
shows that merely noting the absence of classical depart-
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ments would be inadequate. To understand the character of
advanced German polytechnics, we must explore how their
alternative canon of subjects and independent identity from
other types of universities developed. The historical evolution
outlined here primarily focuses on the developmental stages
leading to a technical university.

The classical university model is insufficient to fully
capture what defines a technical university. Similarly, it would
be overly simplistic to interpret the history of KIT as merely a
progression from Karlsruhe Polytechnical College, founded
in 1825, to the new type of higher academic institution, a
Technische Hochschule, i.e., Karlsruhe Polytechnic, and ulti-
mately to the integration of a national research center. The
different functions of large-scale research and the duties of
a university that KIT inherited from its predecessor institu-
tions remain separate areas of special focus which have be-
come essential characteristics of KIT and yet are not melded
Into a homogeneous entity.

The younger partner in the KIT merger, established in
1956 as Karlsruhe Nuclear Research Center (Kernfor-
schungszentrum Karlsruhe), was an institution for large-scale
non-university research. This new type of organization
emerged during World War Il, with the most notable example
being the Los Alamos National Laboratory in New Mexico,
established in 1943 to develop the first nuclear weapons. As
part of the American war effort, resources were pooled on an
unprecedented scale, allowing many scientists and support
staff to work in a coordinated manner on a politically pre-
scribed task outside a university setting. Based on the latest
scientific findings, large-scale equipment was developed in-
house, and work spanned the full range from basic research
to application. These defining characteristics of the national
laboratory influenced the organization and self-perception
of Karlsruhe Nuclear Research Center. The professed aim was
a very different one, however. The American national labora-
tory sought to fulfill purposes of war. The Nuclear Research
Center, on the contrary, was founded with the explicit stipu-
lation to pursue purposes of peace.

These brief remarks show that understanding what
KIT, founded in 2009, represents requires examining the de-
velopment of both its predecessor institutions. This overview
can only present the development in broad strokes, with
some details chosen for purposes of illustration rather than
to achieve completeness or a balanced view. As regards more
recent decades, research has not been conducted so far on
this densely documented part of the institution’s history to
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provide a comprehensive picture with justifiable weightings
beyond highlighting individual points or verbalizing statistics.
Therefore, here the description of recent decades is limited
to aspects important for a basic understanding of the an-
tecedent institutions that now constitute KiIT.

Karlsruhe Polytechnical College

Beginnings

On October 7, 12825, Grand Duke Ludwig of Baden and his
government officials founded the Polytechnische Schule
Karlsruhe with the aim of training technical specialists for
both the civil service and the private sector. This new institu-
tion followed in the wake of the polytechnical institute
founded in Prague in 2806 and the one established in Vienna
in 1845. These early polytechnical colleges shared a common
goal: to keep pace with the industrialization spreading from
England by training skilled workers domestically, to reduce
dependence on imports and foreign expertise. The founding
of these polytechnical colleges represented investments

In educational infrastructure, intended to benefit overall
prosperity in their respective countries.

The Karlsruhe founding differed from the Ecole Poly-
technique in Paris, which had existed since 1794 and was of-
ten cited as a model. The French institution primarily served
to train civil servants and was incorporated into the military
soon after its foundation. /% Additionally, the Ecole initially
focused on teaching fundamentals, leaving the instruction of
applications of these principles to more advanced vocational
schools. In this respect, the Karlsruhe founding occupied a
middle ground between the Parisian model and the Viennese
college. The latter combined preliminary education and spe-
cialist training in its curriculum. Karlsruhe Polytechnical Col-
lege served partly as preparation for the engineering school
set up and run by Johann Gottfried Tulla (1770—1827) within
the Water and Road Construction Administration. /° Other
students attended the construction school run privately
by Friedrich Weinbrenner (1766—-1826), which initially was
also described as part of the Polytechnical College. /' It can
also be assumed that some students took technical lessons
without later attending one of these vocational schools.

From 4848 to 1822, Gustav Friedrich Wucherer, the
founding director of Karlsruhe Polytechnical College, gath-
ered his first experience with his privately run polytechnical
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teaching curriculum in Freiburg. This program consisted of
general education, mathematics, and scientific and technical
subjects. / * According to recent findings, students aged 11 to
21 were admitted to classes initially in the southern annex of
Karlsruhe City Church on Marktplatz, sharing the space with
the Lyceum and the Realschule. The regular admission age
was between 13 and 14, about seven years younger than the
typical age for entry into university. Sources record a total of
413 students in the Polytechnical College’s first seven years
of operation. /8

The fact that most of the lecturers held the title of
professor should not obscure the fact that the Polytechnical
College did not begin as a university. In fact, the polytechni-
cal college’s position within the educational system of the
Grand Duchy had not yet been systematically laid down. Nev-
ertheless, the institution functioned entirely like a school,
with classes, timetables, and grading decisions; and research
was not yet among the official duties of the teaching staff.

Reform by Carl Friedrich Nebenius in 1832

The early years of Karlsruhe Polytechnical College were soon
viewed critically, which perception persisted a long time
among scholars. However, new studies on the student body in
the early years have shown that the school was attractive to
both the upper middle classes and the nobility. /9 This raises
the question of whether the verdict by the Baden state coun-
cilor, Karl Friedrich Nebenius (1784-1857), that the polytech-
nical college had initially emerged as a “freak of nature” /10
had not also been motivated to a large extent by the reorga-
nization he himself undertook in 283z2. There was already
sufficient external motivation for it, as the deaths of their two
directors a few years earlier had put the futures of both
Weinbrenner’s School of Architecture and Tulla’s School of
Engineering onto the agenda. Nebenius demonstrated his en-
ergy by integrating both institutions into the Polytechnical
College, adding the Forestry School previously located in
Heidelberg and subdividing the henceforth greatly expanded
Polytechnical College into Technical Schools. From the school
year 18322/323, teaching at Karlsruhe Polytechnical College
Initially proceeded in two one-year courses known as mathe-
matics classes, which offered education in basic subjects as
well as mathematics. These basic courses were then followed
by clearly segmented courses of study. These courses were
organized into departments of the Polytechnical College
known as Technical Schools.
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There were initially:

- the “Building School,” primarily qualifying students in
architecture and the advanced building trade;

- the “Engineering School,” focusing on the content of
today’s civil engineering, enriched with mechanical
engineering content;

- the “Higher Vocational School,” serving as a training
center for manufacturers and leading industrial
personnel, with a focus on chemistry and additional
subjects in natural sciences, construction, and me-
chanical engineering;

- the “Forestry School’;

- and the “Commercial School.”

Except for the Commercial School, these Technical Schools
offered courses of at least two years’ duration, with the em-
phasis roughly divided equally between basic and specialized
instruction. From 12833, students had the opportunity to work
practically in a mechanical workshop, where teaching aids
were also produced. This workshop served as a transit station
for polytechnical students such as Emil Kessler and Jakob
Friedrich Messmer, who later embarked on careers in me-
chanical engineering. The curriculum of the Polytechnical
College placed strong emphasis on drafting instruction,
which was essential for both architects and engineers. These
courses ranged from freehand to perspectival drawing, in-
cluding extensive exercises in descriptive geometry, and ex-
tended into subjects related to specialized studies. The newly
relocated forestry training at Karlsruhe Polytechnical College
remained part of the overarching technical curriculum until
shortly after World War |. But this branch originating from
Heidelberg introduced an unintended side effect: an academ-
Ic self-awareness began to shape the mentality among the
students.

In the year following the reorganization, the Polytech-
nical College received an opportunity to construct its own
property, thanks to a substantial private donation from the
fashion entrepreneur Georg Stulz (27714-18322). From 1833 to
1836, the building on Kaiserstrale, long known as the main
building, was erected according to the plans drafted by Hein-
rich Hibsch (1795-1863), the state senior building officer
who taught architecture there. Initially, only the current west
wing could be realized. Both wings of the building would have
accommodated all the classrooms and the administrative
offices, which were less extensive at the time. The restriction
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to the west wing necessitated the usage of alternative space
only temporarily. This applied to the workshop and a provi-
sional chemical laboratory.

Chemistry and Mechanical Engineering as Focal Points
In 1844, two new teachers joined Karlsruhe Polytechnical
College, which significantly changed the institution without
any apparent structural plan being behind it. Ferdinand
Redtenbacher (180g9-1863), from the Upper Industrial
School in Zurich, succeeded Wilhelm Ludwig Volz (1799—
1855) as mechanical engineering instructor. While negotiat-
iIng the details of his teaching position in Karlsruhe, Redten-
bacher, then a teacher of applied mathematics in Zurich,
emphasized the importance of developing mechanical engi-
neering as an independent subject. /11

This initially included limiting his activities to mechani-
cal engineering. Redtenbacher also requested teaching du-
ties that allowed sufficient time for him to study the material
and one might perhaps even say, to conduct academic re-
search. He also secured the permission to build up a collec-
tion of demonstration materials. At first, he worked within the
existing structure and curriculum to supply trainees for sev-
eral Technical Schools, primarily the Engineering School, as
well as the Higher Vocational School and the Building School.

The addition of the chemist Karl Weltzien (1.813—
1870) to the Karlsruhe Polytechnical College staff was com-
pletely different from Redtenbacher’s, who had set several
demanding conditions for his engagement. /12 Weltzien had
studied medicine in Heidelberg and Gottingen, earning his
doctorate, then continued his training as a chemist at Berlin
University before returning to Karlsruhe, where his parents
lived. In 1844, after a trial lecture, Weltzien received permis-
sion from the Baden Ministry of the Interior to teach chemis-
try at both the Polytechnical College and the Karlsruhe
Lyceum. This was a self-initiated appointment. Weltzien, who
came from a wealthy background, received no fixed salary but
did collect lecture fees from attending students; some of
these classes were held in his private home. The way that
Weltzien was appointed private lecturer also highlights the
state of the Polytechnical College’s organization. The teach-
Ing staff at a specialized department did not yet have the
right to confer a habilitation degree at that time. Weltzien
worked alongside Mining Councilor Friedrich August Walchner
(1799—-1865), the professor of chemistry, geology, and min-
eralogy. Weltzien supplemented organic chemistry, which
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dealt with carbon compounds. This emerging field of study
made important contributions to augmenting agricultural
yields and to the chemical industry, particularly in dye pro-
duction. Weltzien’s lectures in this new field attracted so
many students that Walchner was left with only a few at-
tendees. The Ministry of the Interior then decided to transfer
the teaching of chemistry from Professor Walchner to
Weltzien. During the subsequent appointment negotiations,
Weltzien secured approval for the construction of a new
chemistry institute. This functional building, completed by
1854, was an east-to-west block located north of the main
building. It included appropriately equipped laboratories and
a lecture hall suitable for demonstration experiments. In the
ensuing years, the building served as a showcase institute,
visited by many of Weltzien’s professional colleagues, and
taken as a reference design for their own laboratory buildings.
Students had the opportunity to carry out necessary labora-
tory work there. In the network thus developed within the
academic world, Karlsruhe’s chemistry department became
accustomed to uniting research with teaching, which in other
disciplines at the Polytechnical College had yet to be estab-
lished. /13

This development was preceded in 2847 by the split-
ting of the Higher Vocational School into the Mechani-
co-Technical School led by Redtenbacher and the Chemi-
co-Technical School initially headed by Walchner. Mechanical
engineering and chemistry, the two key disciplines of indus-
trialization, had thus been established as independent cours-
es of study at the Polytechnical College.

The need for properly equipped laboratory space and
an auditorium suitable for the subject had motivated the
construction of a separate chemistry building. Mechanical
engineering, on the other hand, which could be taughtin a
conventional hall by means of regular lecturing, blackboard
notes, and graphics, as well as teaching models, was not given
its own building until 2859. Redtenbacher’s school, which
at that time had 213 students (about 27 % of the 790 regular
enrollees at Karlsruhe Polytechnical College in the school
year 1859/60), / 1 received the mechanical engineering
building still standing today on the east side of the Courtyard
of Honor. Immediately afterwards, the main building was
expanded to assume its full original design. By 1864 the east
wing had been added and an adjoining lecture hall building
to the north. A portal building featuring a passageway into
the inner courtyard behind it connected the east and west
wings. This complex between the main building, the Chemical
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Institute, and the mechanical engineering building hence-
forth formed the nucleus of KIT's South Campus today.

The Revolutionary Period

The polytechnical college evolved during a time character-
ized by the emergence of political awareness and public
engagement among the populace. Local governments were
concerned about the potential spread of the bourgeois revo-
lution in France in 2830. Polytechnical colleges had not yet
acquired specific characteristics of a university. But rising
technical demands and networking with universities in chem-
istry and other natural sciences like biology were driving for-
ces in this direction. This trend also applied to the students,
who around the mid-nineteenth century were still generally
referred to as “pupils” or “Eléven’, despite their self-image
becoming more academic much earlier than the school itself.
This is evidenced by the founding of student fraternities,
some of which operated in secret. The customs associated
with these fraternities — wearing colors and badges, brawls,
excessive drinking, and sometimes even deadly duels — are
vividly documented in Karlsruhe Polytechnical College’s files
on disciplinary measures. / 1° From the government’s per-
spective, this development was bound to cause offense.
Since the Wartburg Festival of 1847, an independent political
mentality among students toward authorities aiming at na-
tional consensus among the still numerous territorial states
and at political participation by the citizens had been at the
core of the emerging fraternities. Bans on polytechnician
fraternities and the persecution of clandestine associations
had already created tension in Karlsruhe before the Baden
Revolution of 1848-49. At the end of March 1848, a petition
signed by 192 polytechnic students was presented to the
second chamber of the Baden Diet putting forward the stu-
dents’ claim to gaining academic status. The petition de-
manded the separation of most Vocational Schools from the
Polytechnical College, retaining only mathematics classes
and the commercial school. The severed Vocational Schools
were to be transferred to one of the two state universities
as the fifth of the four traditional faculties. If immediate re-
form wasn’t possible, the students demanded an end to the
school disciplinary system, freely elective courses, the intro-
duction of salaried private lecturers, the inclusion of lectures
on philosophy and economics, the dismissal of several teach-
ers, the establishment of the Teachers’ Conference as a
public academic senate, the free election of the college
director by the teaching staff, and the establishment of a
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central library. Apart from grievances about the punitive
system, discontent about certain teachers, and the lack of a
library, these demands reflected an interest in upgrading the
Institution’s status to that of a university, reforming the
private lecturer system, freedom of learning, and universi-
ty-like self-administration. It is worth listing these demands
in detail because many of them were eventually met, albeit
considerably later on and were then not deemed revolution-
ary articles.

Initially, the situation intensified. In early May 1848,
about two and a half weeks after the suppression of the re-
volutionary Hecker uprising headed toward Karlsruhe, around
100 young polytechnicians marched away to Ettlingen and
boycotted classes. This form of protest, common at universi-
ties for centuries, further emphasized the polytechnicians’
claim to academization. The government responded decisive-
ly yet pragmatically to the provocation by expelling the pro-
testing students but readmitting most of them shortly after.
While this approach quickly quelled the turmoil, the complete
military suppression of further unrest in Baden posed an
obstacle to elevating the Polytechnical College without it ap-
pearing to be a capitulation to student demands. Sugges-
tions from a reorganization commission established by the
college in 2848 went unheeded by the supervising ministry
for a long time. In this context, the new form of student en-
rollment introduced in the school year 1852/53, based on
university matriculation practices, can be interpreted as a su-
perficial concession. Students henceforth enrolled them-
selves personally by hand on lists laid out openly on counters,
replacing the previous clerk-maintained lists. This change —
at the expense of legibility — enhanced institutional self-es-
teem through such a ceremonious act of enrollment. The slim
enrollment booklets were subsequently compiled into matri-
culation rosters filling substantial volumes in folio format. /16

The broadened range of courses into the humanities
after the mid-nineteenth century should be understood
as another concession to student interests. In addition to art
history which was essential for architects and went beyond
the study of architectural styles, the expanded curriculum
included history, literary history, and philosophy. This also
followed the longtime director Redtenbacher’s personally
preferred agenda aimed at increasing respect for engineers
In society.
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First Zenith as a Model Institution

Around the mid-nineteenth century, both students and
teaching staff at the Polytechnical College were envisioning
its further development. Chemists, whose work shaped

the interplay between research and teaching from the begin-
ning, were a significant driving force. Chemistry was equally
represented at polytechnical colleges and universities, with
scientists maintaining contact across institutions and show-
Ing interest in career paths that alternated between different
types of teaching establishments. In Karlsruhe this inter-
connectedness is evident in the letters preserved in Karl
Weltzien’s estate from chemist colleagues across Eu-

rope. /17 Weltzien had already attracted interest in the insti-
tute building mentioned before. His broad scientific network
and openness to foreign contacts were important prerequi-
sites for his ability to organize the first international congress
of chemists in Karlsruhe in 2860, in collaboration with
Friedrich August Kekulé and the Frenchman Charles Adolphe
Wurtz. The congress sought to standardize chemical nomen-
clature and the formulaic representation of substances and
atomic and molecular weights. Although the breakthrough
leading to the periodic system of the elements did not occur
iIn Karlsruhe, the discussions there are considered a catalyst
leading to two participants independently developing the
periodic table in 186g. One of them, Lothar Meyer (1.830—
18g5), taught in Karlsruhe.

The need for hands-on experimental work made
chemistry dependent on the costly and limited infrastructure
of a laboratory. In contrast, the more lecture-based instruc-
tion of architects, civil engineers, and mechanical engineers
allowed for much larger overall student capacities. While
chemists had to share lab benches in their practical courses,
architectural and engineering students characteristically
received extensive homework assignments, often occupying
them for a period of months and involving detailed plan
drawings to be submitted for examination. This context helps
explain the distribution of the 801 students regularly enrolled
at Karlsruhe Polytechnical College in the 1860/64 academic
year: mathematics and general subjects 321 (40 %), /18
architecture 73 (9 %), engineering 112 (14 %), mechanical en-
gineering 195 (24 %), chemistry 47 (6 %), forestry 25 (3 %),
and the commercial school, postal and agricultural
schools /19 combined 28 (3 %). /20 Statistics on foreign
students, available from the 1870/71 academic year onward,
show that 33 % of students came from outside the German
states, demonstrating the college’s far-reaching appeal. /21



In the early 1860s, William Barton Rogers, since 1864 direc-
tor of the Massachusetts Institute of Technology, visited
Karlsruhe Polytechnical College on a European study tour. He
described his impressions in a speech given in 2864, which
was summarized in The Boston Journal:

“The Polytechnic Institute at Carlsruhe, which is
regarded as the model school of Germany and perhaps
of Europe, is nearer what it is intended the Massachu-
setts Institute of Technology shall be than any other
foreign institution. It has an extensive museum of
models of all conceivable mechanical combinations,
chiefly of metal, which are the objects of constant
study by the pupils. Another extensive collection of
models represents structures, as roofs, arches, and
everything else that concerns engineers or architects.
Another collection represents forms used in mining, —
the mines themselves as well as implements, — and so
[on] all through the practical arts. There are also series
of laboratories adapted to the different branches of
chemistry. Every part of the establishment is designed
for use, and not for show. On the basement floor is

a series of workshops, where the students are given
practical instruction.” /22

Karlsruhe Polytechnical College had reached the apex of its
reputation in the nineteenth century, even before the under-
lying institutional developmental tendencies could take
effect. Rogers’s description suggests a leading role among
polytechnical colleges, which becomes apparent when com-
paring the development of such institutions in the German-
speaking world. Until the 1860s, educational institutions
of this type were redesigned according to the Karlsruhe mo-
del, for example in Braunschweig. The polytechnical college
in Zurich, founded in 1855, was also based on the organiza-
tional structure at Karlsruhe. /23

Both the student numbers and Rogers'’s reference to
the machine model collection at the beginning of his descrip-
tion reflect the emphasis on mechanical engineering in Karls-
ruhe’s range of subjects at the time. The main attraction was
the mechanical engineering course taught by Ferdinand
Redtenbacher. As official director of the Polytechnical College
from 12857, he was able to prepare for further steps in its
institutional development. Before these plans could come to
fruition, however, Redtenbacher died unexpectedly early,
in 1863.
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Small Steps down the Long Road to Academia
The new organizational statutes issued by the Baden Minis-
try of the Interior in 2865 described Karlsruhe Polytechnical
College as a “higher technical school.” /2% While this allowed
the Karlsruhe institution to cultivate an academic claim as a
‘Hochschule,” it still had to call itself a school. These statutes
did not represent a significant step forward on the path to-
wards university status in other respects, either. They de-
scribed the management and administrative structure of the
Institution as a whole. The technical-school structure de-
scribed in 1865 was innovative if only due to the elimination
of the commercial school and the temporarily extant postal
school. The yearly mathematical courses had already been
combined into a separate Technical School. The reform in
1832 had already established a larger school board to man-
age the college, composed of members of the teaching staff,
to work alongside the “narrower school board.” The new stat-
utes defined this Major Council as a committee consisting
of professors. Additionally, there was a Minor Council com-
prising the director, his predecessor, and three members of
the Major Council. No regulations were set on the internal
organization of the Technical Schools in 1865. The fact that
establishing the teaching program was a matter for the Major
Council, rather than the responsibility of the Technical
Schools, indicates that the distance from university status
persisted. According to the new statutes, the director and
the Minor Council had certain powers in disciplinary matters,
particularly in imposing punishments of several days in the
detention cell and expelling students from the college.
Appointment proposals were decided by the Minor Council
together with professors of the “relevant subjects,” but not
by the Technical Schools. The school-like routine of allowing
pupils to pass from one school year to the next based on a
transfer decision was maintained.

A lesser advancement was the introduction of a volun-
tary examination for students. This concerned the form of a
final examination. Since its beginnings, students of Karlsruhe
Polytechnical College had left the institution after complet-
Ing the curriculum without any regular final examination.
This practice was unproblematic for those graduates aiming
at civil service, as they had to pass a state examination at the
beginning of their career. However, those aspiring to work in
the private sector faced the challenge of convincing future
employers of the qualifications they had acquired at the
Polytechnical College. Attempts to find a solution in the peri-
od up to 1865 appear improvised. In 1834, the polytechnician
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Heinrich Sprenger received a sheet of paper with the institu-
tion’s letterhead, on which his lecturers entered in their own
varying formulations information about the content taught
and the student’s achievements. Subsequently, the practice
of Issuing to graduates a list of the courses they had attend-
ed continued until the end of the nineteenth century. Ac-
cording to the 1865 statute, an optional final examination
was to be added to this list of course subjects. Although this
was not linked to the acquisition of an academic degree,
this particularly demanding diploma examination, officially
regulated in 21867, served as proof of successful training at
Karlsruhe Polytechnical College.

The election of directors remained unchanged in
1865: After a vote held by professors, the appointment was
to be issued by the Grand Duke. In their studies, students
were expected to follow the curriculum set by their Technical
School, though exceptions could be granted in justifiable cas-
es by the presiding boards. Thus by 1865, few of the de-
mands made by students in 2848 had been met. One notable
exception was the establishment of a central library, which
was founded in 2857. According to the 1865 statutes, one
professor was assigned part-time responsibility for managing
the library.

After a Slow Start,

Achieving Equal Status with Universities

The development of a German federal state, particularly with
the establishment of the German Empire in 1874, trans-
formed the landscape for the further development of poly-
technical colleges. Although the constituent states retained
cultural sovereignty, new, more coordinated forms of collabo-
ration emerged from delegated conferences of polytechnical
colleges across the Reich. Prussia assumed a leading role

in the development of polytechnical colleges, with three such
Institutions within its borders after the annexation of
Hannover in 24866 and the founding of new polytechnics in
Aachen (2870) and Charlottenburg (4¢879). The founding near
Berlin was a pioneer in many respects — including its name,
as it was established under the name Technische Hochschule
Berlin, i.e., Berlin Polytechnic.

The evolution of polytechnical colleges into advanced
polytechnics had been under discussion for decades. The
students in Karlsruhe were not alone in 2848 in demanding
their gaining equal recognition to universities. /25 Franz
Grashof (1826-1893), who succeeded Redtenbacher, pre-
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sented a detailed program in a speech to the Association of
German Engineers in 1864. /25 Among the many desirable
features of an advanced Polytechnic, Grashof mentioned the
possibility of training its own young scientists. In this context,
the introduction of private lecturing and the habilitation
degree in Karlsruhe in 1868 was an important step. /27

For the next quarter-century, no significant develop-
ments are evident when viewed narrowly through the institu-
tional framework of Karlsruhe Polytechnical College. The
shift in 4873 from enrolling students annually to the semes-
ter-based enrollment system common in universities was
merely an administrative change, albeit one reflected in the
course catalogs. The official renaming of Karlsruhe Polytech-
nical College as a Technische Hochschule in 1885 like the
majority of other comparable advanced polytechnics, was
a purely nominal step not involving organizational alter-
ations. /28 The gilded lettering on the portal of the main
building was retained despite subsequent renamings.

In this period the first signs of historical self-aware-
ness appear, with the institution becoming 50 and later 75
years old. A monument dedicated to Ferdinand Redtenbacher
was erected in the Ehrenhof, Courtyard of Honor, featuring
a larger-than-life bronze portrait bust on a stone pedestal.
His 100th birthday in 1gog was also celebrated. /29 The
institution presented itself with historical references to its
Technical Schools in a parade organized in 2877 to celebrate
the 25th anniversary of Grand Duke Friedrich I's reign. The
40th anniversary of his reign occasioned an almost 400-
page commemorative publication from Karlsruhe Polytechnic,
offering essays about the founding history of Karlsruhe
Polytechnical College, including the publication of its found-
ing charter of 1825, /380

While the institutional form hardly changed, the scien-
tific developments of this period continue to have an impact
today. After the founding of the Chemico-Technical Institute
and the building erected for it on the north side of the Court-
yard of Honor in 1884, chemistry became the most strongly
represented discipline in terms of space, with two dedicated
buildings containing laboratories and lecture halls. The petro-
leum chemistry conducted by Carl Engler (4842-1925) and
Hans Bunte’s (1848-1925) research on the gasification of
coal generated a focus on energy sources that still exists at
KIT today. One peripheral piece of technological development,
but indicative of the Polytechnical College as a place of inno-
vation, is the introduction of the lantern slide projector by
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the art historian Bruno Meyer (1840-1947) to present pho-
tographic images of artworks in his lectures at Karlsruhe.

Physics was represented at the Polytechnical College
from the outset as an essential fundamental subject for the
disciplines taught there. For a long time, its primary function
was to serve in the basic training of aspiring engineers and
chemists. When the young private lecturer Heinrich Hertz
(1857-1894) assumed the physics professorship in Karls-
ruhe in 2885, he continued the experimental research he had
conducted during his university training and professional
career, alongside his teaching responsibilities. In 1886, Hertz
provided proof that electromagnetic waves behave like light
waves. He also succeeded in transmitting these waves wire-
lessly from a transmitter to a receiver in the lecture hall now
named after him. /31 This work laid the foundations for radio
and wireless communication — an outcome Hertz himself
had not been seeking. His research successes in Karlsruhe
paved the way for further advancements in his career. When
Hertz left Karlsruhe in 1889, he was succeeded by Otto
Lehmann (1855-1922), who dedicated his scientific life to
researching liquid crystals. Like Hertz, he initially focused on
fundamental research rather than applications. Lehmann
was nominated for the Nobel Prize several times, but it was
only decades after Lehmann’s death that liquid crystals
found an application in flat-screen production. Today, almost
every mobile communication device relies on the fundamen-
tal research carried out by Hertz and Lehmann in the late
nineteenth century. /32

The dedication by these two researchers to concen-
trated basic research should also be seen against the back-
drop that the number of students in Karlsruhe had fallen
sharply in the late nineteenth century. Redtenbacher’s death
in 1863z had led to the first significant drop in attendance.
The crisis during the promoterism period or the great depres-
sion, which lasted from 1873 to the 18g0s, had an even
greater impact. Studying became less attractive due to
diminished employment prospects. The total number of stu-
dents in Karlsruhe reached a low point in the summer semes-
ter of 1884 with only 255 enrollees. In the 18go0s, their
numbers rose steadily again to the peak of 1,334 in the winter
semester of 189g9/1g00. /33

In addition to such economic factors, the temporary
decline in student numbers at Karlsruhe may be attributed to
a significant development of polytechnics as a whole, leading
to intense competition — particularly from the newer and
better-funded Prussian institutions in Aachen 1870 and
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Charlottenburg 1879. In response, the Baden government im-
plemented an extensive expansion program for Karlsruhe
Polytechnic. At the turn of the twentieth century, a series of
ambitious buildings were constructed, most of which were
inaugurated together in a ceremony held in 218g9. /3% This
construction program included the architecture building with
an integrated assembly hall on Englerstralle, the machine
laboratory on the north side of the mechanical engineering
building (equipped according to the American model for
teaching purposes), the Electrical Engineering Institute to
the north of the mechanical engineering building, and the Bo-
tanical Institute at Durlacher Tor. Added to this was the new
Chemistry Institute building, completed in 1904 to replace
the building erected for Weltzien 50 years ago. Although

the provision of necessary funding during the constitutional
monarchy was not solely the responsibility of the regent,
Karlsruhe Polytechnic had reason to express gratitude to its
patron, Grand Duke Friedrich |. In 21go2, the institution re-
quested that the Grand Duke grant it leave to adopt the epi-
thet Fridericiana. The bestowal of this honor brought Karls-
ruhe Polytechnic among the formal ranks of classical univer-
sities adorned with the names of their princely patrons.
Further steps toward alignment with conventional universi-
ties included the conferral of the title “Magnificence” on the
rector, the rector’s chain of office, a large official seal, and

the introduction of academic robes for professors.

These superficial adjustments reflected a substantial
change that had taken place in the interim. In 1895, Karls-
ruhe Polytechnic received new constitutional statutes. /3°
The reorganization of its departments is a particularly strik-
Ing element of it. The unit previously known as the “Depart-
ment of Mathematics and Natural Sciences” thenceforward
appeared as the “General Department (of Mathematics and
Subjects of General Education).” The humanities and social
sciences are adopted alongside mathematics, which primarily
served the subjects of engineering, and the humanities and
social sciences seem to have been placed on a par in the
department’s title, offering no less to the main disciplines of
the Polytechnic than mathematics. Of particular significance
was the establishment of the new Department of Electrical
Engineering. The internal organization of the institution was
essentially brought into line with the circumstances of a con-
ventional university. The key change was in the departments,
which in structure and function were set up like university
faculties, each of which drawing up its own teaching program
and able to submit appointment nominations. The transition
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toward adopting the title of rector for the institution’s head
also conformed to university customs.

At the time of the reorganization in 18gg, it was still
uncertain how the decision would fall regarding an issue that
had become a bone of contention between polytechnics and
universities: the award of a doctoral degree to a polytechnic
graduate. /38 Initially, the absence of a doctoral program
at polytechnics had been particularly missed by their enrolled
chemists. Graduates of polytechnics had to transfer to uni-
versities to obtain the doctorate required for an academic
career. Interest in doctoral studies is also evident from a tra-
dition that was practiced from time to time in Karlsruhe.
Special examinations in chemical engineering were taken to
earn a Diplom degree. Candidates wrote and printed an
examination thesis known as a “dissertation.” This additional
certification was even sought by chemists who had already
taken their doctorates. /37

In his plan for the furtherance of polytechnical col-
leges of 1864, Franz Grashof had not yet advocated this right
to confer doctorates. Among German-speaking polytechnics
as a whole, this demand was raised during the first joint as-
sembly of delegates in 1880. /38 Such efforts to establish
doctoral programs intensified in the mid-1890s and naturally
faced resistance from universities. The breakthrough oc-
curred in October 28gg with a decision by the Kaiser, Wilhelm
Il in his capacity as King of Prussia. The outcome, announced
at the centenary celebrations of Charlottenburg Polytechnic,
was the introduction of both the academic degree Doktor-
Ingenieur (Dr-Ing.) and the regular final examination leading
to the degree Diplom-Ingenieur. /33 As most other German-
speaking polytechnics, Karlsruhe Polytechnic swiftly adopted
corresponding regulations: a ministerial letter to this effect
is dated December 28, 1899. /40 The first graduation of this
kind was recorded in the Big Book of Doctorates of Karlsruhe
Polytechnic in 2go4, which had clearly been made for cere-
monial purposes.

Overshadowed by the engineering doctorate, the
“Diplom-Ingenieur” title, which had emerged in Prussia, did
not take on the symbolical role of successfully resolving a
long-standing dispute with universities. However, in practice,
the improved “Dipl.-Ing.” degree was of much greater impor-
tance until its replacement by the master’s degree as part
of the Bologna Process. /%1 For an entire century this certifi-
cation thus served as an internationally recognized hallmark
of solid education in engineering.
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The Introduction of Women into Academic Study

In 2900, women in Baden were granted the right to qualify
themselves for admission to academic study — this was
another profound change with consequences that were hard-
ly anticipated at the outset. /%2 Previously, women had been
allowed to attend universities as guest auditors, but like men
In this guest category, they could not take qualifying exami-
nations for a degree. Due to the pronounced gender roles

of the time, only a few women initially appeared at Karlsruhe
Polytechnic after the way had been cleared for them to regu-
lar matriculation. During the Weimar Republic, the proportion
of women was still around two percent, which was a typical
figure for polytechnics of the period.

The first graduated female student in Karlsruhe was
Magdalena Meub (1881-1966). After completing studies in
pharmacy, she became the first female German pharmacist to
hold an academic certificate in the field. In the following de-
cades, chemistry, pharmacy, and mathematics were subjects
frequently chosen by female students. /%3 The first woman
to be awarded a doctorate by Karlsruhe Polytechnic did so
In a scientific discipline. In 1945, the chemist Irene Rosenberg
(1890—-1986) earned the academic title of Doctor of Engi-
neering. /%% Initially, few women studied engineering. The
first degree in architecture awarded to a woman after com-
pleting a regular course of study was in 1943, / “° while in civil
engineering and electrical engineering, this milestone was
reached in 1g24. /%6 Mechanical engineering, however, had
to wait until 1g53 for the first woman to pass the Diplom
examinations in this field. /47

Up to the End of World War |:

New Research Topics Through Industrial Collaborations —
Colonialism — War Research Efforts

The development of ammonia synthesis by Fritz Haber
(1868-1934), who had been employed at Karlsruhe Poly-
technic since 1894 and worked together with the soda trust
Badische Anilin- und Sodafabriken (BASF), exemplifies a
significant shift in research practices. Previously, scientists at
various universities had attempted to produce ammonia
(NH,) from hydrogen and atmospheric nitrogen, motivated by
the need to find alternatives to guano fertilizer imported
from South America and Chilean saltpeter. At the turn of the
twentieth century, the finite nature of these natural resourc-
es, essential for food production, was recognized as a press-
Ing future challenge for densely populated industrialized
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nations. Fritz Haber successfully developed a process for
ammonia synthesis, carried out at approximately 175 bar and
550 °C, in a model plant using osmium as a catalyst. Unlike
earlier researchers such as Hertz and Lehmann, Haber’s work
was not conducted in isolation as a solitary professor experi-
menting away or peering into a microscope. Under Haber’s
leadership since 1go6, the Institute of Physical Chemistry
and Electrochemistry assembled an international team rein-
forced by BASF employees. The contributions by highly quali-
fied technicians and laboratory assistants were another
factor leading to success. As part of his collaboration with
BASF, Haber allowed the company to utilize the patent he
had filed in 2go8 for ammonia synthesis which had been
granted in 2g44. Industrial production necessitated the de-
velopment of a large-scale process centered around a reac-
tor column as tall as a house with catalysts. Carl Bosch
(1874—1940), BASF’s chief scientist, led this work based on
Haber’s research in Karlsruhe. Ammonia production at the
Ludwigshafen-Oppau plant commenced in 1943. The process
gained additional significance in 1g14 because it enabled the
German Reich’s military production of explosives to become
iIndependent of saltpeter imports, which the blockades during
World War | had restricted. However, this development is only
indirectly related to the history of Karlsruhe Polytechnic, as
Fritz Haber had moved away to Dahlem near Berlin in 1914
to become director of the newly founded Kaiser Wilhelm
Institute of Physical Chemistry and Electrochemistry. /48
What follows is of relevance here, though, because
Haber’s work during the war also led to ongoing discussions in
Karlsruhe about how to evaluate his work and character. The
actual trigger of this critique was his advocacy of chemical
warfare, which ranged from selecting the chemical agents to
directing their deployment in battle. Probably shortly after
the first large-scale poison gas attack occurred near Ypres
In 1945, resulting in thousands of deaths and injuries, Ernst
Schlumberger (1887-1943), who worked for a time at
Haber’s former institute in Karlsruhe, produced a charcoal
drawing. |t depicts Haber as a “gas warrior” led by the devil
In the trenches. This ambivalence surrounding the merits of
Haber’'s work persists to this day. After the war, Haber was
awarded the Nobel Prize in Chemistry for developing ammo-
nia synthesis — roughly at the same time that he was being
sought by the Allies, Germany’s opponents, as a war criminal
for his role in the development of poison gas during the war.
In the early 19gos, one of the reactor columns BASF had
used for synthesizing ammonia was erected as a technical
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monument on the university campus, adorned with a plaque
remembering Haber and Bosch. Subsequently, anonymous
iIndividuals attached a similarly large cast-iron plaque, weigh-
ing about 40 kg, to the column. The inscription on this addi-
tional plaque pointed out Haber’'s and Bosch’s wartime
activities. The street sign on Fritz Haber Weg, which begins at
the reactor column, has repeatedly been the target of critical
vandalism, ranging from crossings out the name in felt-tip
pen, to creative alterations.

The Teaching and Experimental Gas Institute of the
German Association of Gas and Water Experts, established in
1907 at the initiative of Hans Bunte, is another noteworthy
example of industrial collaboration. This facility, affiliated with
the Institute of Technical Chemistry and commonly known as
the “Gas Institute,” was founded with contributions from
companies. [t was primarily employed with testing materials
and processes for the production of so-called town gas from
coal. Initially, this energy source was used for lighting, later
becoming primarily a heating source for homes, water bailers,
and kitchen appliances, until it was eventually replaced by
natural gas. As part of the Gas Institute’s collaboration with
supply companies, annual courses on gas technology were
also held for gasworks employees jointly with the Institute of
Chemical Engineering.

The period immediately preceding World War | was one
of stability for Karlsruhe Polytechnic, with student totals
consistently ranging between 1,200 and 1,400. Unlike poly-
technics in northern Germany, Karlsruhe Polytechnic did not
experience significant structural growth from ship building.
According to the latest findings, endeavors to exploit colonial
resources did not have a notable impact on its development
either. However, it is evident that academics at the Polytech-
nic took an affirmative stance on both naval and colonial
Issues. Karlsruhe Polytechnic hosted lectures on colonial
topics, with hydraulic engineer Theodor Rehbock (1.864—
1950) and art historian Adolf von Oechelhduser (1852-1923)
emerging as prominent activists. Prior to his appointment in
Karlsruhe, Rehbock had left on a research trip to German
Southwest Africa (modern-day Namibia). After joining the
Karlsruhe faculty in 28gg, he published works on colonial
water management, aimed at facilitating land use by German
settlers. General programmatic statements by him also reveal
typical colonialist ideas, such as asserting that subjugated
people were actually in need of forced re-education in the
culture of their conquerors. He served on the board of the
Karlsruhe section of the German Colonial Society and thus



helped organize the German Colonial Hunting Exhibition in
Karlsruhe in 1go3z. /49 Oechelhiuser, who for a time served
as the section’s first chairman, welcomed the German Colo-
nial Society’s general meeting in Karlsruhe in 1go3z in his
capacity as rector of Karlsruhe Polytechnic. He emphasized
service to colonial efforts that the Fridericiana could offer.
Indeed, as a plantation shareholder, he had a personal stake
in the colonial cause. Both Rehbock and Oechelhauser cam-
paigned outside of Karlsruhe as well, participating in con-
gresses and conferences on colonial issues. Other professors,
including Carl Engler and Franz Grashof, were also members
of the Colonial Society. The colonial activities at Karlsruhe
Polytechnic persisted into the Nazi era and require further
research. /°0
The outbreak of World War | strongly restricted regu-
lar operations at Karlsruhe Polytechnic due to the conscrip-
tion of students, younger academics, and staff members.
From June 19145, the city of Karlsruhe became a target of
French air raids, resulting in nearly 170 civilian deaths. The
Polytechnic was among the buildings hit by bombing. While
there is evidence that its members were professionally in-
volved in war-related tasks, too little is known to provide
a comprehensive picture. The surveyor Josef Burgin (1.872—
1947) employed at Karlsruhe Polytechnic produced calcula-
S (032 tion tables for anti-aircraft fire. Wilhelm Paulcke (18732—
1949), a geologist specialized in the Alpine region and a
pioneer skier, was active on various fronts. In 1915, he orga-
nized mountain infantry units equipped with skis in Tur-
key. /°1 His colleague, the architect professor Friedrich
Ostendorf (4871—1g45), who had voluntarily enlisted himself,
died in France. Among the documentable German members
of the polytechnic, 196 lost their lives during the war. / °2

From the Weimar Republic

to the End of National Socialism

The period after World War | had ended was marked by an
influx of returning students of various ages to Karlsruhe Poly-
technic. A shortened trimester between the winter term of
1948/19 and the summer term of 1919 was introduced in

an attempt to redress the conditions imposed by the war re-
stricting the ability to follow a course of study.

The unrest that led to the end of the German monar-
chies in November 1948 also affected Karlsruhe Polytechnic.
Under the new government, a Voluntary Student Defense
Force was supposed to be called up in January 191g, com-
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posed of 50 students, as one precautionary measure against
more revolutionary uprisings. The aforementioned Wilhelm
Paulcke was in charge of organizing it. / ©3

When subsequent student demands were raised
throughout the Reich for academic sports to compensate for
the abolished compulsory military service through the Treaty
of Versailles, Paulcke seized this opportunity to resume his
pre-war efforts to expand the sports infrastructure. Karls-
ruhe Polytechnic acquired spacious sports facilities. These
included a stadium in the area in front of today’s main audito-
rium, the Audimax, which is now partly rebuilt, and adjacent
sports facilities to the north, including tennis courts. By
1934, a grandstand building had been erected at the stadium,
featuring a gymnasium in the basement, a pool, and rooms
for the serial medical examinations of students by sports
physicians. To track student participation, performance
books were issued for entry of the results of completed exer-
cises each semester. Paulcke’s efforts to ensure maximum
student involvement in academic sports activities were sup-
ported by student fraternities. /°% In addition to athletic
disciplines, shooting training was also offered at the students’
request at the Karlsruhe Shooting Club, funded by the poly-
technic. /°°

The aftermath of Germany’s defeat in World War | led
to an unfavorable overall economic situation. The severance
of Alsace and Lorraine exacerbated circumstances for Baden,
as these regions were lost to Baden as areas of commercial
trade and as environs for those interested in studying. De-
spite the closure of pharmacy in 1924, /56 once the return-
Ing veterans had graduated, student enroliments ranged
between 1,256 and 1,362, thus remaining steady at pre-war
levels.

To address students’ problematic access to conve-
nience stores, a refectory was set up in the auditorium build-
Ing in 1924, and in the following year a recreation room. In
April 192z, Student Services (Studentendienst e.V) was
founded to sponsor these facilities, which later evolved into
the current Association of Student Affairs (Studierenden-
werk). Student Services responded to the hyperinflation of
fall 2.g237 by issuing emergency money vouchers. By 1930,
through fundraising, a Studentenhaus was constructed on
what is now Adenauerring. This new facility featured a
refectory, terrace café, banquet hall, and student accommo-
dations. /°7
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In 2924 the building complex for the civil engineering
department near Durlacher Tor and a new River Engineering
Laboratory could be inaugurated. The Doric columns and
gabled facade of the department building copied ornamental
elements from the city of Karlsruhe

The wartime experiences and surrender, along with
the restrictions imposed by the victorious powers, signifi-
cantly impacted the mentality at Karlsruhe Polytechnic. On
the occasion of its centenary celebrations in 1925, the quad
between the oldest buildings on campus was redesigned as
a site for historic commemoration. The center of this square,
now known as Ehrenhof — Courtyard of Honor — was elevat-
ed, and a statue of the ancient goddess Pallas Athena was
erected there on a stone pedestal bearing the names of the
war dead. As was common throughout the German Empire,
Karlsruhe Polytechnic consciously sought to circumvent
or compensate for restrictions set by the Treaty of Versailles.
Apart from its academic sports serving as a substitute for
military exercises, the Academic Flying Group of Karlsruhe
must also be mentioned in this connection. Similar student
groups were formed at other colleges as well in response
to the ban on military aviation. /°8

Karlsruhe Polytechnic otherwise evolved primarily in
response to industrial needs and the existing opportunities
arising out of them for cooperative arrangements, taking the
prewar establishment of the Gas Institute as a model. The
electrical engineer JoachimTeichmuller (1866-19328) founded
In 1922 the Institute of Lighting Technology with support
from relevant commercial companies. The university’s expan-
sion in applied research continued with the establishment
of the High Voltage Institute in 1930, another offshoot of the
Institute of Electrical Engineering. The Department of
Forestry, which had been based in Karlsruhe since 1832, was
transferred to Freiburg University in 2g20.

The Department of Mechanical Engineering aligned
itself with the emerging automotive industry through Hans
Kluge's (1881-1958) Laboratory for Machine Elements and
Motor Vehicles in 1928. This development, coupled with
specialization in transport within the Department of Civil En-
gineering, laid the foundation for a focus on mobility that
remains a cornerstone of KIT's research and education today.

The Chair for Thermodynamics, by contrast, which
established itself in the mechanical engineering department
in 1920, delved deeper into fundamental research. After
Wilhelm NuRelt's (1882-1957) brief term as the founding
chair, Rudolf Plank (1.886-1973) took over the position.
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During Plank’s tenure two significant long-term expansionary
processes were initiated. Firstly, in the 1g20s, Plank sup-
ported the development of chemical engineering, which fo-
cused on equipment for industrial production. In 228, Emil
Kirschbaum (1goo—1g970) received a lectureship in apparatus
engineering. As Plank’s assistant, Kirschbaum developed a
curriculum for chemical engineers, took his habilitation de-
gree in 1930, and as professor founded the Institute of Appa-
ratus Engineering at Karlsruhe Polytechnic in 1g44. This ini-
tiative ultimately led to the establishment of the Department
of Chemical Engineering. Secondly, Plank pursued research
on food preservation through refrigeration. His interests,
stimulated by the needs of a wartime economy during World
War |, culminated in the founding of the Reich Institute of
Food Preservation in 19z6. / °9

The political mood at Karlsruhe Polytechnic mirrored
the polarization prevalent in the Weimar Republic. A notable
trend throughout this period was the move of many students
towards right-wing views. This became evident already in
1949 during appointment proceedings for the successor to
the chemist Hans Bunte, when the Karlsruhe student organi-
zation openly expressed anti-Semitic opposition to Jewish
candidates under consideration. On the other side, physical
chemist Georg Bredig (1868-1947) defended pacifist views
and became a prominent spokesman of European unity
during a postwar period heavily influenced by revisionist posi-
tions. This successor to Fritz Haber was no marginal figure
but a multiply acknowledged scientist who served as rector in
the academic year 1922/23. He also took a stand by refusing
to make a room at the Polytechnic available for a right-wing
extremist event. /89 Karlsruhe students, on the other hand,
as at other universities, tended to continue to favor Nazi
views more strongly than the general population. /61

The advent of National Socialist rule in the spring of
1933 fundamentally altered the operational framework of
Karlsruhe Polytechnic, for the German empire and its states
were transformed into a dictatorship. Important decisions re-
garding academic matters were centralized at the Reich level.
The previously autonomous appointment procedure for man-
agement positions became subject to political monitoring.
In Karlsruhe, this shift in power dynamics manifested in the
ousting of the rector. The literary scholar Karl Holl (1886—
1g71) was replaced by mechanical engineer Hans Kluge
(1881—1958), a candidate favored by the National Socialists.
The politicization of academic appointments continued with
the appointment of lighting engineer Rudolf Weigel (18g9—
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1955) as rector in 1937. Weigel's career advancement was
characterized by a fusion of professional qualifications and
his political activism as a National Socialist particularly when
his habilitation proceedings in Karlsruhe faced professional
objections.

The National Socialist state’s aggressive internal poli-
cies violated values already recognized as fundamental to
civilization and which today have the status of fundamental
rights in the German constitution. At Karlsruhe Polytechnic,
these changes became evident early on, in the spring of 1933
through government regulations leading to the dismissals of
lecturers and academic staff. These measures primarily
targeted individuals who were persecuted on the basis of
National Socialist racial ideology or as political dissidents. The
regime expelled 11 out of the 41 full and associate professors
at Karlsruhe Polytechnic, which comes to more than a quar-
ter of this group. Jewish faculty members were affected,
such as the professor of chemical engineering Paul Askenasy
(1868-1938), the professor of physical chemistry Georg
Bredig, or the professor of organic chemistry Stefan Gold-
schmidt (10889—1974). Others lost their jobs as political
dissidents, such as the physics professor Wolfgang Gaede
(1878-1945) and history professor Franz Schnabel (1887—
1966). /52 This persecution is remembered at KIT on a
memorial plaque in the Courtyard of Honor since 2046.

Jewish students, initially facing increasing obstacles to
their studies, were banned from obtaining doctorates in 1937
and denied enrollment entirely in 2g38. A nationwide regula-
tion stripped emigrants of their doctoral degrees. During
the November pogroms of 1938, students in a lecture hall
witnessed the mistreatment of people of the Jewish faith on
Kaiserstralle. By this time, the polytechnic had ceased to be
a place where any critical attitude toward these events could
be shown without serious consequences. In his memoirs
about this time, Rudolf Plank wrote: “The informant system
was flourishing.” /83

The National Socialist regime behaved with similar ag-
gression abroad. The four-year plan adopted in 1936 aimed
to prepare for war against the Soviet Union. This strategy, fo-
cused on rearmament and a war economy, was evident not
only in the demands placed on institutions of higher educa-
tion but also in the opportunities it created for funding re-
search projects or even establishing permanent structures
for emerging fields of study. A film from 1937 promoting stud-
les at the Karlsruhe Polytechnic broadcast the statement:
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“The engineer of his nation is a toolmaker and armorer. His
creations make bread and wages, fulfill the Flhrer’s plans, and
make Germany more powerful and more beautiful with each
passing day”. Karlsruhe Polytechnic found opportunities for
development even given its strategic vulnerability due to

its proximity to the border. Chemistry, for instance, found rel-
evance in the efforts to gain self-sufficiency with raw materi-
als, and chemical engineering was important in the refine-
ment of raw materials. The development of refrigeration
technology, pursued by Rudolf Plank, and the founding of the
Reich Institute of Food Preservation should also be under-
stood in this context. In Plank’s case, despite being recog-
nized by the regime as an opponent, he was able to maintain
his personal freedom by contributing to a field of research
deemed critical to the war effort. Additionally, the rapid
expansion of the arms industry made education in engineer-
Ing provide significantly better career prospects than in the
crisis period of the early 193z0s.

The National Socialist state sought totalitarian control
over individuals. The Reich-wide introduction of new matricu-
lation cards in 1934 bears witness to this. /8% These cards
requested extensive personal information beyond academic
details, including origin, specific skills, sports achievements,
musical abilities, various kinds of driver’s licenses, and even
poster-writing capabilities. While at university, students were
supposed to be politically educated in Nazi ideology that was
reinforced by their membership in a mass organization. /6%
The Oskar Stabel House — now the Franz Schnabel House —
was rededicated for this purpose. At its inauguration in June
1934, it was listed as a joint institution of the Karlsruhe
student organization and the National Socialist German Stu-
dents’ League (NSDStB). It provided barracks-like accommo-
dations for “50 —60 comrades and their leader,” with studies
regulated by a military-style schedule. /©€ This broad con-
ception of a thoroughly regulated coexistence of students
was abandoned soon afterwards. What persisted was the to-
talitarian aim to supplant existing student associations with
Nazi-controlled organizations. This aim was evident in the
elevated interest in organized academic sports by the Univer-
sity Sports Office of the Nazi Storm Detachment, SA. The
pivotal step, though, was the Reich-wide dissolution of tradi-
tional student fraternities in 1935, to replace them with
regime-controlled student comradeships.

The Karlsruhe Thingstatte project, planned for the
northern edge of campus, intended to connect the polytech-
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nic with the propaganda apparatus. Architecture professor
Hermann Alker (1885-1967), who taught at the Karlsruhe
Polytechnic and was temporarily commissioned by Hitler to
redesign Munich, designed this marching and staging ground
for mass events. /87 However, the Thingstatte never materi-
alized, neither were the planned new buildings for the Gas
Institute which Alker’s office had redesigned together with
monumental block development on campus. /68

During World War Il, which began in 1939, there was a
heightened demand for the expertise at polytechnics. Scien-
tists and students from Karlsruhe were involved in producing
war equipment and conducting research directly aimed at
military applications. However, due to a lack of thorough re-
search, it is not yet possible to present a complete picture.
The following haphazard examples of such involvement sug-
gest widespread participation campus wide, which agrees
with the broader narrative of self-mobilization among the
technical elite. Otto Kraemer (1goo—1986), a professor of
mechanical engineering, worked on torpedo development for
the German navy in Eckernforde. /63 Mechanical engineering
students worked in weapons factories, focusing, for instance,
on improving armored vehicles. / *® The Institute of Lighting
Technology carried out research on methods to enhance
the visibility of targets at night. / "1 Under the supervision of
Karlsruhe physicist Franz Wolf (1898-1984), the doctoral
student Emil Frank (*2g943) conducted experiments at a se-
cret facility for the Naval Observatory in Greifswald, focusing
on fog removal. At the Institute of Applied Mathematics,
calculations were performed on the aerodynamics of artillery
shells, and, according to a contemporary witness, weapons
research was also undertaken on the V2 rocket. / 72 This list
of activities could be easily extended. Many scientists may
have viewed their contributions to the Nazi regime’s interests
and its aggressive war activities as justifiable acts of loyalty
to their country. However, considerations that work for this
government and this war could have a culpable connection
with the breaches of civilization committed have not been
found expressed in sources of Karlsruhe Polytechnic. Rudolf
Plank, known for his critical stance toward the regime,
reflects in his memoirs on the importance of his research on
food preservation for the war effort. He also expresses
sorrow over the genocide of Jews in Eastern Europe, without
addressing any broader implications of this attitude on his
own work. / 73
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Regarding the exploitation of forced laborers that
researchers at other polytechnics have uncovered, few sus-
picious cases emerge from among the fragmentary local
records on Karlsruhe Polytechnic.

The war unleashed by the National Socialist regime
eventually turned on Karlsruhe. Bombing raids devastated a
large portion of the premises. Only ruins were left of the
main building, the Chemical Institute, and the Electrotechni-
cal Institute among other destroyed buildings.

Restart and Expansion into a University for the Masses
The destruction caused by the war initially raised doubts
about the continued existence of Karlsruhe Polytechnic, with
a relocation to Ettlingen under consideration. The resumption
of teaching operations was complicated not just by the dam-
ages. Toward the end of the war, numerous institutes, as
well as the rectorate and library had been relocated to rural
areas, sometimes far away, along with their equipment, files,
and books. They had to be transferred back again, some to
temporary quarters. Several institutes and the library initially
took up residence in rooms in the former telegraph barracks
on Hertzstralle. Due to the requisitioning of the sports facili-
ties for use by the 106 US Infantry Division, occupying
forces were present on campus. Karlsruhe Polytechnic man-
aged the initial reconstruction measures on its own: Aspiring
students were required to contribute 1,000 hours of labor
organized by a construction service, which began by clearing
away rubble and sorting recyclable materials out of the ru-
ins. / 7+ Despite these obstacles, lectures already resumed
in the fall of 1945. / 7 The Polytechnic held a reopening cer-
emony for the summer semester of 1g46. A large number of
the new students were former forced laborers who had been
housed in camps for displaced persons. / *® Rudolf Plank held
the office of rector for the first postwar tenure. He was a par-
ticularly fitting choice, not only because of his political stance
and existing integration in the faculty, but also because he
was fluent in the languages of all the occupying powers.
Some teaching staff had aligned themselves more
closely with the National Socialist regime than had been nec-
essary to keep their positions. The first ones to be suspended
by the occupying government occurred in May and June
1945. At least 13 members of the teaching staff were re-
moved, including Rector Rudolf Weigel, who had held this of-
fice from 1937 to 1945, followed by Karl Georg Schmidt
(1go2-1g76), who had succeeded him shortly before the end
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of the Nazi regime. / /7 These dismissals targeted persons
who had enthusiastically embraced the regime in the hope
of advancing their careers. The professor of business man-
agement, Otto Mickley (18g2—-1952), was affected as well as
Professor Alfons Bihl (1goo—1988), a prominent supporter
of the Aryan physics movement “Deutsche Physik,” or the
philosopher and sorcery researcher, professor Arnold Ruge
(1881-1945). A number of other professors were removed
from their chairs but remained as so-called “ordinary labor-
ers” in a lower-level position at the Polytechnic. / 78 As a rule,
subsequent denazification proceedings negotiated whether
those dismissed or still serving individuals could be classified
as “fellow travelers” or even as “exonerated,” allowing them
as a consequence to return to or retain their former posi-
tions. / 73 In proceedings somewhat similar to court cases,
the denazification tribunals weighed the incriminating and
exonerating evidence against each other. The outcome often
depended on the availability of positively disposed personal
affidavits. /80

At its own initiative, Karlsruhe Polytechnic decided to
revoke several honorary degrees that had been awarded to
representatives of the Nazi state up to 1945. /81 Those who
had begun their academic careers under National Socialism
and now found themselves in the democratic order of the
Federal Republic of Germany were able to seize the new op-
portunities to identify themselves with liberal values and
make a name for themselves as supporters of humanism. One
example of such a change is the mechanical engineering
professor, Otto Kraemer (1goo—1986). /82 During the Nazi
era, he had produced an ideologically conformed propaganda
film and had worked on torpedo design. He emerged from
denazification ranking as a fellow traveler. In the 1g50s, in
addition to his academic position, he was a sought-after lec-
turer about reflections on the possibilities of a humane
existence in industrial society.

The surviving documentation does not indicate that
special effort was expended on investigating the level of a
candidate’s adherence to National Socialism in nominations
and appointment procedures. However, in some cases, it is
difficult to imagine that nothing was known about their activi-
ties during the Nazi era. This applies to the jurist Gustav
Klemens Schmelzeisen (1goo—-1g982), appointed in 1g64, who
became famous in the Federal Republic as a historian of law
but had formerly glorified changes in legal standards and the
rule of law under National Socialism in ideologically tinged
writings. Questions also arise about whether it was unknown
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at the appointment of the architect Egon Eiermann in 1g47
that he had been involved in arranging the propagandistic
exhibition “Gebt mir vier Jahre Zeit” (Give Me Four Years Time)
in 1937. When the later pioneer in computer science, Karl
Steinbuch (1917—2005), was appointed to Karlsruhe Poly-
technic in 1958, his SS membership at the age of 16 probably
couldn’t have been known to any of the decision makers. /83
However, given the customary handling of Nazi pasts at the
time, it is likely that it would not have affected his hiring at
the Polytechnic anyway.

The years leading up to 1950 were characterized by
shortages and improvisation. Securing food and heating sup-
plies was a major concern also for people connected with
the polytechnic. The disciplinary files on students who had
committed offenses suggest that they were not always able
to provide for the necessities of life by working or petitioning.
The majority of offenses were related to black marketing and
theft, and there were also instances of ration card forg-
ery. /8% To visit an academic conference involved not only
obtaining the appropriate passes for travel between occupa-
tion zones but also securing food ration coupons. /8% The
material equipment on campus was initially very basic, relying
heavily on whatever was already on hand. Due to the general
housing shortage, some teaching staff and their families lived
under crowded conditions in former barracks buildings of
the present-day Westhochschule on HertzstralRe. A hall of
residence was set up in the complex for students. /86

Latest by 1948, following the currency reform in the
western zones leading to a revival of economic life, studying
engineering offered promising prospects of high demand
and diverse career opportunities. Soaring enrollment figures
reflected the booming economy. By the winter semester of
1946/47, the Polytechnic had already enrolled almost 3,000
students, the highest total in its history up to that point. /87
This figure increased to 3,892 by the following winter semes-
ter and reached the 5,000 mark by the winter semester of
1958/59. Such rising numbers could not be accommodated
by simply rebuilding whatever had been lost.

The Studium generale curriculum introduced in the
winter semester of 1949/50, was conceived as a new
approach to civic education of students. It offered elective
courses in basic education from which students were re-
quired to select four semester hours per week during their
first and fifth semesters. /88 This program was complement-
ed by a series of events, often featuring distinguished exter-
nal speakers. New cultural offerings included the promotion
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Doctoral Certificate of
Irene Rosenberg 1sis

TECHNISCHE HOCHSCHULE
FRIDERICIANA ZU KARLSRUHE

UNTER DEM REKTORATE DES ORDENTLICHEN
PROFESSORS DER MATHEMATIK, GEHEIMEN
HOFRATS, DR, PHIL,

ADOLF KRAZER

VERLEIHT DURCH DIESE URKUNDE

rrautein [IRENE ROSENBERG
DIPLOM-INGENIEUR AUS KARLSRUHE

DIE WUIRDE EINES DOKTOR-INOENIELIRS, NACH-
DEM DIESELBE I DER ABTEILUNG FUIR
CHEMIE IN ORDNUNGSMASSIOEM PROMOTIONS-
VERFAHREN UNTER VORSITZ DES ORDENT-
LICHEN PROFESSORS DER CHEMISCHEN
TECHNOLOGIE, GEHEIMEN RATS. DR. PHIL.

HANS BUNTE

UND UNTER MITWIREUNG DER BEIDEN REFERENTEMN. DES
ORDENTLICHEN P 5 [FER EHEMIE. WIREL. CGEHETMEM
RATS, DIL PHIL., D2.-IN

CARL ENGLER

UND DES ORDENTLICHEN PROFESSORS DER PHYSIKALISCHEN
CHEMIE UIND IE. DR PHIL.

GEORG BREDIG

DURCH IHRE DISSERTATION . TIBER EINIGE BE-
STANDTEILE DER EDELKASTANIENBLATTER*
SOWIE DURCH DIE VORGENOMMENE MUOND-
LICHE PRUFUNG IHRE WISSENSCHAFTLICHE

BEFAHIGUNG ERWIESEN UND HIERBEI DAS
PRADIKAT ..BESTANDEN“ ERWORBEN HAT.

KARLSRUHE. DEN F. NOVEMBER 1015

REKTOR UND SENAT
DER GROSSHERZOGL. TECHNISCHEN HOCHSCHULE
ZU KARLSRUHE

D IE GROSSHERZOGLICHE BADISCHE
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of student amateur drama. An actor from the Karlsruhe the-
ater was engaged to instruct volunteers who performed at

S (059 the Studiobihne before academic and city audiences. /89
A copious collection of photographs of professors at the lec-
tern /90 and privately compiled photo documentations

S (058 highlight how memorable an experience it was to pursue
studies at this time.

The proportion of female students at Karlsruhe Poly-
technic consistently remained lower than at conventional
universities. An initial peak of 9 % was immediately reached in
the winter semester of 1945/46. This surge was presumably
partly due to the resumption of pharmacy studies. But this
was not the beginning of a steady rise in the numbers. In sub-
sequent years, the share of female students declined again
to around 5 %. The 1945 level was not reached again and
sustainably exceeded until 1g72. /91

In the mid-1g50s, an intensive period of new con-
struction work began, lasting more than two decades, primar-
Ily in the area north of present-day Engesserstralke. First
In line was the experimental power station designed by Egon
Eiermann on current Adenauerring, completed in 1954. The
addition of the Gerthsen lecture hall (1g56), designed for
physics demonstrations, and large lecture halls for mathe-
matics (1959), located east of the main building on Kaiser-
straflde significantly increased lecture hall capacities. Stu-
dents also benefited from a new sports gymnasium (12956),
adjoining the stadium to the north. The 1g50s saw further
additions to the campus, including the Institute of Thermal
Turbo-Engines (1959) and a new building for the Botanical
Institute (1g56), as well as botanical gardens now on Ade-
nauerring (1958). The development of a new campus area
north of Richard-Wilstatter-Allee commenced with the
construction of the Institute of Soil Mechanics and Rock Me-
chanics (1959—-1960).

The structure of Karlsruhe Polytechnic was initially
streamlined by consolidating traditionally separate subjects
into three main faculties. One faculty, which underwent regu-
lar changes and was consequently renamed several times,
encompassed the chairs for the broad fields of mathematics,
natural sciences, humanities, and economics. Until 2166, the
Faculty of Building Construction existed as well, with depart-
ments for architecture, on one hand, and civil engineering and
surveying, on the other, alongside the Faculty of Machine
Building, which included the mechanical and electrical engi-
neering departments. Even within this consolidated struc-
ture, significant growth occurred during the 1g60s. Karlsruhe
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Polytechnic, like other academic institutions in the Federal
Republic of Germany, underwent continuous expansion
during this period, following the recommendations of the
Federal Science and Humanities Council (Wissenschaftsrat).
Its array of subjects broadened. There was a notable increase
In the number of professorships in humanities, social scienc-
es, and economics. From the winter semester of 1g50/51
to the winter semester of 1g66/67, the total number of full
professorships at Karlsruhe Polytechnic rose from 42 to 128.
This structural expansion also had repercussions on
the ongoing construction of new buildings on the north side
of Engesserstralie. In addition to the prominent physics high-
rise with its adjoining flat building (1968), these develop-
ments included the Institute of Communications Engineering
and Communications Transmission (1964), and new buildings
for electrical engineering, including the High Voltage Institute
and the Light Technology Institute (1964), as well as the In-
stitute of Organic Chemistry (1g65). The northern two chem-
istry towers, along with the flat chemistry building (1.968),
an extension for the cafeteria (1966), and the Polytechnic’s
high-rise library building (1966) were also constructed during
this period. On KaiserstralRe, between Durlacher Tor and the
main building, the civil engineering tower (1963), the elevated
Wilhelm NuRelt lecture hall — since replaced by the Mecha-
tronics Learning and Application Center — and the mechani-
cal engineering tower (1g62) were built. Diagonally opposite
the architecture building on Englerstralle, the mathematics
collegiate building (1962) was erected. Further development
on campus continued within the Adenauerring with the con-
struction of the Institute of Mechanical Process Engineering
north of the Studentenhaus and the buildings for the Insti-
tute of Technical Thermodynamics north of Richard-Wilstat-
ter-Allee, the Institute of Measurement and Control Technol-
ogy, and the Machine Laboratory (all 1g62). The Engler-Bunte
Institute complex, built here between 1964 and 1962, gave
this new campus area its name: Engler-Bunte-Ring. To the
east of this area, on the other side of Adenauerring, the Civil
Engineering collegiate building and the adjacent testing
hall for concrete construction materials were built in 2g70.
The redesignation of Karlsruhe Polytechnic from a
Technische Hochschule to Universitat Fridericiana Karls-
ruhe /92 in 1967 was not accompanied by any significant
structural changes at that specific point in time. One motiva-
tion for this nominal upgrade was the ongoing expansion of
academic disciplines, which had begun earlier and continued
on thereafter. Another factor was the desire for a name that



would be easily translatable into other languages. /93 The
iIdea, addressed now and then that the redesignation to a
university had become possible solely by virtue of an expan-
sion into the humanities at that time is unconvincing, given
the modest volume of growth in this field. In philosophy,
sociology, history, and literature, the teaching staff grew from
two associate professorships to five full professorships
between the winter semester of 1955/56 and the winter se-
mester of 1967/68. /9% In economics, the number of full
professorships increased from two to six prior to the redesig-
nation. /9% In the overall context of the university, which
then counted 125 full professorships, these subjects were
hence not decisive.

In addition to the overall growth, another factor con-
tributed to the expansion of Karlsruhe Polytechnic. The
founding of Karlsruhe Nuclear Research Center in 2956 led
to the creation of numerous new professorships, particularly
In physics, chemistry, and mechanical engineering. Leading
scientists recruited for the Center were offered, in addition to
their privately legally binding employment contracts as insti-
tute heads, a professorship with teaching duties at Karlsruhe
Polytechnic and the opportunity to establish a new institute
there. Although such institute pairs could share the same
name and function as a cohesive unit, they remained legally
and financially separate. This unique dual role for leading
scientists became known as the “Karlsruhe model,” distin-
guishing it from other forms of university affiliation in exter-
nally sponsored research. Such collaborative connections
between the Nuclear Research Center and the Polytechnic
did not pave the way for the founding of KIT over half a cen-
tury later. Differences in governance and legal structures re-
mained significant barriers. Even when an attempt was made
In the late 1g60s to merge the computing centers of the
Nuclear Research Center and the university, /96 the worked-
out plans failed due to legal hurdles. Nevertheless, the coex-
istence of the Nuclear Research Center and Karlsruhe Poly-
technic proved mutually beneficial. The Center relied on
a steady influx of young scientists, while students gained ear-
ly exposure to professional research through hands-on expe-
rience. This synergy was evident in the number of doctoral
theses coming from the Center. Typically, doctoral students
conducted experimental research on site. By the late 1960s,
around one hundred doctoral students from the Polytechnic
had earned their degrees with research that they had com-
pleted at the Center. /97 The physics tower, built on the
university campus in 1968, is another clearly visible symbol of
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this collaboration, as it was designed to accommodate
the new institutes established through the Nuclear Research
Center.

As the number of academic chairs and institutes grew,
their tasks became increasingly specialized and teaching and
research diverged and required a higher degree of coopera-
tion. Individual contributions were part of a more complex
framework of scientific indings, making them harder to as-
sess in relation to other achievements and developments.
The trend shifted toward teamwork in research groups and
large collaborative projects.

Professor Egon Eiermann (1goo—1970), by contrast,
had risen to prominence as a star architect in the postwar era

S 054 and was known beyond his discipline as a unique designer.
His landmark buildings, including the German Pavilion at the
1958 World Exhibition in Brussels, the German Embassy in
Washington, the rebuilt Kaiser Wilhelm Memorial Church in
Berlin, and the high-rise parliament building in Bonn, famous-
ly nicknamed “Langer Eugen,” symbolized the new beginning
of the Federal Republic of Germany.

Informatics — A New Discipline Emerges

The appointment of physicist Karl Steinbuch (1g147—2005) to
the Chair of Communications Engineering and Communica-
tions Transmission in 1958 marked a turning point in the
technical portfolio of Karlsruhe Polytechnic. The establish-
ment of electronic data processing, thus initiated, can be
seen as a pivotal factor in the university’'s subsequent sub-
stantial growth, without which Karlsruhe would have been
relegated to the margins of the academic landscape. Initially,
though, it was not yet foreseeable that it would become the
information technology focus it would later assume at KIT.
The new discipline had its beginnings in the 1g40s with the
experimental construction of programmable computing sys-
tems. Computer pioneer Konrad Zuse started his work as

a solitary inventor in his parents’ living room in Berlin. After
the war, the initiative for computer design shifted equally to
scientific institutions and industry. At the Stuttgart-based
company Standard Elektrik Lorenz (SEL), Steinbuch worked
on the construction of early data processing systems, in-
cluding the ER 56, Europe’s first fully transistorized comput-
er, hence no longer operating with electron tubes. In Ger-
many, early centers of data processing research emerged
primarily at Technical Universities in Berlin, Darmstadt, and
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Munich, while operations in Karlsruhe were still dominated by
non-electronic equipment.

Developments in data technology at Karlsruhe began
along two paths almost simultaneously. In 1958 the Institute
of Applied Mathematics started operating a computer of
the Zuse Z 22 type, which was still tube-based. It had been
acquired for calculating flow processes along aircraft wing
surfaces. Karl Nickel (1924—2009), the research assistant
responsible for computer operations, recognized the oppor-
tunities offered by this entry into data processing. He not
only used the computer to pursue project goals but also of-
fered programming lessons for students. By the early 1g60s,
this evolved into an unofficial proto-computing center,
providing programming courses and scientific computing ser-
vices for the Polytechnic’s institutes. This first computer was
followed by the transistorized Zuse Z 23. The computing
center was operating around the clock by then, and the Z 23
was upgraded with an expensive core memory extension.
After relocating to the basement of the new collegiate build-
ing for mathematics, an Electrologica X8 was put into service.
Employees of the computing center developed a multi-user
system called Hydra. Users from various institutes on campus
were allowed to connect to the central processing unit via
terminals. At the Institute of Communications Engineering
and Communications Transmission, Steinbuch had acquired
an ER 56. However, technical advancements soon rendered
this early transistor computer obsolete. /98

Steinbuch’s major achievement during his time in
Karlsruhe was in the field of neural networks and learning
systems. Under his guidance, an apparatus was built by 1960
that was capable of being trained to recognize characters.
Steinbuch was fascinated by the new field of cybernetics that
had emerged in the postwar period, which describes world
processes as a more-or-less complex structure of control
loops. His ambition led him to plan the establishment of a
Department of Cybernetics at the polytechnic. The mere
notion of elevating cybernetics to the status of a central sci-
entific paradigm would have disrupted the established co-
operating scheme of the disciplines, pushing the project be-
yond feasibility. Even in the relatively optimistic expansionary
planning of the time, it proved impossible to gain the neces-
sary approval for such a project at Karlsruhe. Following this
setback, Steinbuch gradually distanced himself from his origi-
nal area of expertise and shifted his focus to high-profile
contributions to futurology and criticism of the information
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society. As an author of popular works, he produced several
bestsellers and gained recognition outside academic circles.

Meanwhile, Karlsruhe University had shifted its focus
on information technology in a direction that diverged from
Steinbuch’s emphasis on hardware engineering. Consequent-
ly, Steinbuch withdrew further from academic life. By the time
of his early retirement in 21980, he had distanced himself from
scientific thinking, adopting and disseminating ideas of racial
biology as applied to humans. In the final years of his life, he
became involved with a network of right-wing extremists.
The decision to name the KIT computing center after Stein-
buch after his death was reversed in 2024 after reliable evi-
dence had confirmed indications of Steinbuch’s unacceptable
ideological stance. /99

In the mid-1g60s, Steinbuch had attracted public at-
tention to Karlsruhe Polytechnic due to his exceptional ex-
pertise in the field of data processing. Around this time, to
be precise, in 166, a young mathematician, Ulrich Kulisch,
came to Karlsruhe to head the computing center. Kulisch
recognized that the German federal government was prepar-
Ing to provide substantial funding to universities as part of
its data processing program. At his own initiative, he outlined
the status and goals of the university’s activities to the
Federal Ministry of Education and Research, which led to his
appointment to the commission responsible for allocating the
funding. This enabled the direction of the work at Karlsruhe
to be aligned with the federal funding program. Together with
Munich Technical University, Karlsruhe received the largest
share of this funding. In 1g72, the first informatics faculty
in Germany was established in Karlsruhe. In early 1969 the
faculty took the intermediary step of setting up an Institute
of Informatics within the Faculty of Mathematics. The cre-
ation of this institute also marked the launch of the first
German course of study in informatics. In 2g74, the first de-
grees in computer science in Germany were awarded at
Karlsruhe. The chairs for informatics, made possible by feder-
al funding, were initially based at the new institute. A key
factor in the further development of informatics at Karlsruhe
was continued funding by the state after the federal grant
had expired. In the mid-12g70s, with a new funding program
launched by the federal government for applied informatics,
additional professorial chairs could be established at Karls-
ruhe University, distributed across various faculties.



Diversification of the Departmental Structure
and New Organizational Framework
The year 1g66 marked a significant reorganization of the uni-
versity's academic structure. The previous main Faculties of
Building Construction and Machine Building were divided into
four main Departments: 1) Architecture; 2) Civil Engineering
and Surveying; 3) Mechanical Engineering and Process Engi-
neering; and 4) Electrical Engineering. Concurrently, the
Department of the Humanities and Social Sciences was es-
tablished, initially encompassing Economics as well. Further
restructuring occurred in 1969, when the natural sciences,
which at first had been divided into two faculties, were split
up further. This resulted in the creation of separate faculties
of 1) Mathematics, 2) Physics, 3) Chemistry, and 4) Biosci-
ences and Geosciences. The same year also saw the forma-
tion of the Department of Chemical Engineering, which incor-
porated chairs previously associated with Chemistry and
Mechanical Engineering.

The comprehensive reorganization of the faculties in
1969 occurred at the time that new fundamental regulations
for Karlsruhe University had been issued. /199 This most
comprehensive constitution of the institution governed vari-
ous aspects, including committee representation by profes-
sors, staff, and students for the university as a whole as well
as for the faculties, and institutes. Since then, in research
and teaching the individual institute, designated to a specific
faculty, is the basic organizational unit to which chairs are
tied. Significant changes were also made to the governing
bodies. The office of chancellor was introduced in addition to
the existing rectorship, Grand Senate, Minor Senate, and
Administrative Board. The extension of the rector’s term to
six years marked a departure from the one-year and then
two-year terms of the early postwar period, signaling a move
toward more professionalized university management. It was
highly likely that professors who became rectors fall behind in
their disciplines during this significantly extended term of
office. This led to an interest in serving several terms of office,
extended continuously up to retirement age, or else followed
by employment in academic management on the strength
of this experience. The subsequent terms of office of Heinz
Draheim (1968-1983), Heinz Kunle (1983-1994), Sigmar
Wittig (1994—2002), and Horst Hippler (2002-200g, presi-
dent of KIT 200g—2012) can be seen as consistent with
this change.

In the winter semester of 1972/73, the number of fac-
ulties was expanded to include the Faculty of Informatics and
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the Faculty of Economics. At that time, informatics and
the computing center were able to move into the newly con-
structed building on Zirkel. By 168, the four collegiate build-
iIngs at the Karlsruhe castle had been constructed for
economics and for the humanities and social sciences. Eco-
nomics had been an integral part of the curriculum since the
early days of the Polytechnical College, but for much of that
time, it mainly served to educate trainees in other subjects.
This changed in the early postwar years with the introduction
of the courses of study for technical economists and indus-
trial engineers in the summer semester of 1g48. The latter
course was offered only until the summer semester of 1955
whereupon it was replaced by the technical business eco-
nomics program. The course of study in political economy
was established in the summer semester of 1967. The real
success story, however, was the introduction of the industrial
engineering degree program in the winter semester of 1g6g9—
70, which has been offered ever since. /101 In terms of en-
rollment, this program quickly surpassed the previous front-
runners in civil engineering, mechanical engineering, and
electrical engineering. /192 To this day, industrial engineering
remains one of the most popular degree programs at KIT.

In the postwar period, the humanities and social sci-
ences, like economics, transitioned from being primarily a
supplementary discipline for engineering education, toward
offering their own dedicated degree programs. From the win-
ter semester of 1949/50, the academic sports department
contributed toward teacher training for secondary schools,
leading to the emergence of a dual course of study in sports
and German, often referred to as “sports philology,” which
became a specialization within the Faculty of Humanities and
Social Sciences. /193 Over time, the number of courses of
study offered expanded, including in mathematics, physics,
chemistry, and geology, leading to an impressive range of
study programs. A key development in the courses on offer
was the transition to the awards of bachelor’'s and master’s
degrees as part of the European Bologna Process after
2000. /104 This change also meant a shift away from the
previously established engineering qualification, Diplom-Inge-
nieur. The examination taken midway in this Diplom program
certainly was a significant milestone in the course of study
but was nevertheless useless as certification. Another im-
portant innovation was the introduction of the ‘transcript of
records’ issued with the bachelor’'s and master’s degrees. This
document lists the acquired qualifications in greater detall
and transparency than the former Diplom certificate could.
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Karlsruhe and the Moment of the “1968ers”

The emergence of students as a group with its own interests
and political positions, associated with the year 1968, was
less pronounced in Karlsruhe than at classical universities.
This can be partly explained by the structure of the study
programs, which were geared predominantly toward careers
In industry — an object of frequent criticism elsewhere. The
relatively weak emphasis on subjects in the humanities that
defined the 2g68 movement, especially political science,
philosophy, and sociology, surely also played a role. At Karls-
ruhe, these subjects also figured primarily in teaching in engi-
neering. Nonetheless, the preserved leaflets demonstrate
that Karlsruhe students were about as sensitive to similar is-
sues as their peers at conventional universities. /105 For ex-
ample, they viewed the career of the Karlsruhe art historian
Klaus Lankheit in the military during the Nazi regime critically
or questioned the intertwined private and official interests in
the case of Hans Leussink, a civil engineering professor. Karl
Steinbuch also became a target of student criticism. The
abandonment of the tradition of donning professorial robes
at the annual academic procession is additional proof of the
tense atmosphere on campus, driven by concerns over public
protests associated with the regalia. The generally moderate
climate within the university was also influenced by the way
the administration reacted to an article titled ‘Aufstand der
Unmundigen’ (Uprising of the Underaged), which appeared in
the newspaper Badische Neueste Nachrichten (BNN) in
November 1g68. Its author had indiscriminately lambasted
students and pupils as radicals who were demanding more
power at universities and preparatory schools, provoking a
demonstration in protest in Karlsruhe. /188 Rector Heinz
Draheim responded by visiting the editorial office of the BNN
to defend the students at his university. /107

This moderate reception of controversial issues of the
day as a characteristic of the Karlsruhe context agrees to
the fact that students could be persuaded in 1970 to engage
for an institutional interest. To impress upon state govern-
ment the urgency of acquiring a new mainframe computer,
the computing center’s management organized, in collabora-
tion with the General Student Council (AStA), a week-long
occupation of their building, along with a protest march down
Kaiserstrale.

Although it is not possible to speak of a student revolt
at Karlsruhe, an overall assessment of student contributions
to the ongoing debates could well conclude that the tone
of flyers and student magazines had become increasingly
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strident from the late 2g60s onward. This trend is evident
not only in articles in which students were pursuing specific
self-interests, but also in statements on broader political
Issues, which have become the guiding tone in the concert of
opinions since then. However, the mere existence of flyers
and similar printed materials at Karlsruhe University hardly
justifies the level of distrust that the state government under
Hans Filbinger harbored toward Baden-Wurttemberg stu-
dents. In 2977, amid heightened tensions following murders
committed by the Red Army Faction, a far-left militant group,
the decision was made to abolish General Student Councils
as official university bodies. In response, the Independent
Student Council (UStA) was rapidly founded in Karlsruhe as

a substitute organization stripped of its former legal authori-
ty. /188 Until the reintroduction of student councils in
Baden-Wurttemberg universities in 2042, resentment to-
ward the government’s intervention persisted. An anonymous
mocking letter from 1979, addressed to the administrative
official responsible for confiscating the Student Council’s as-
sets, reflects the bitterness surrounding the dissolution of
AStA at Karlsruhe.

The “First German Email”

On August 3, 1984, Karlsruhe University received an email
according to a technical standard that marked an important
step toward the transmission methods now commonly used
on the Internet. Werner Zorn and his coworker Michael Rotert
at the computer division of the Faculty of Informatics had
connected the university to a data network predating the
Internet. This put Karlsruhe’s informatics in a good position
to play a key role with initiatives of its own in shaping the
subsequent dynamics ensuing from the introduction of the
World Wide Web.

Pivotal Points in the University’s Evolution
The four decades of Karlsruhe University leading up to the
founding of KIT are dominated by a rise in the number of
students from approximately 8,000 to 20,000. This growth
was not, however, accompanied as in the foregoing postwar
period with structural expansion corresponding to such a
change in scale. This applies to staffing just as much as to the
furnishing of buildings.

Around the turn of the century, with a still very un-
equal distribution between subjects in engineering and the



humanities, the proportion of women rose from barely 8 % in
the winter semester of 1g70/74 to 24 %. The very first female
tenured professor was appointed in time for the winter se-
mester of 1993/94.

Research activities developed even under the pres-
sure of a growing teaching load. Evidence of this is a high
quota of external funding sources compared to other univer-
sities and a continual incorporation of a series of new special-
ized research fields and graduate colleges sponsored by the
federal German Scientific Research Association (DFG). /109

Structurally significant new buildings were erected, in-
cluding the tower of Inorganic Chemistry (1g76), the Institute
of Sports (1g79), and the new quarter constructed east of
Adenauerring for the Faculty of Informatics (1989), the Insti-
tute of Production Engineering (1987) and the Materials
Handling Experimental Hall (19g9). In 2002 Karlsruhe Univer-
sity gained with the main auditorium building, the Audimax
am Forum, a large auditorium that is also suitable for func-
tions seating numerous guests. Another new building likewise
completed in 2002 on Engesserstrale near the chemistry
towers allowed the Institute for Chemical Technology and
Polymer Chemistry to leave its quarters dating back to the
nineteenth century at Ehrenhof. In the final years before the
founding of KIT, the university was able to take over spaces
and buildings on the premises of the former Mackensen bar-
racks in Karlsruhe’s urban district of Rintheim, which were
then assigned mainly to institutes focusing on automotive
technology. Thus KIT's East Campus was formed. The univer-
sity library received a new extension along Engesserstrasse
In 2007. It then became feasible to keep the reading rooms
open 24-hours-long and expand the on-shelf selection sub-
stantially as well as meet the drastically risen demand for
study desks for students on campus.

The Environmental Research Center (1gg7), built in
combination with the General Facilities Building east of
Adenauerring, signaled a new focus in scientific research.
This structural development at the university, typical of the
era, had its predecessors in related research initiatives on
the chemistry of drinking water at the Engler-Bunte Insti-
tute, the incorporation of ecological aspects of water man-
agement in civil engineering, and research on forest dieback
in botany. /110

After the establishment of informatics and economics
in the early 1970s, the handover of pharmacy studies to
the University of Heidelberg, effectuated in 2974, could be
regarded as a compensatory move. /111
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The Center for Functional Nanostructures, erected
jointly with Karlsruhe Research Center with funding by the
DFG in 20014, was a milestone in strengthening the emphasis
on materials science in the subject profile of the university
and later KIT. /112

The Center for Applied Legal Studies was established
at Karlsruhe University in 1gg8 as part of the informatics
faculty, to focus on the problems confronting an information
society and an information economy in particular.

International cooperations were an integral part of
Karlsruhe University’s profile going back to the 1g60os. The
first foreign relationship was institutionalized in 2g60. It was
a partnership with one of the grandes écoles in France, the
Institut National des Sciences appliquées de Lyon. The
University of Technology in Budapest followed in 1g70, and
the Gdansk University of Technology in 1g82. A few years lat-
er cooperations were agreed with the Kasetsart University
in Bangkok, as well as with the University of Science and
Technology in Kunming, China. As of 2g89g Karlsruhe Universi-
ty became a member of Eucor, the European Confederation
of Universities in the Upper Rhine Region. /113 The cases
mentioned here are merely a selection from a broad range of
other collaborations.

The proportion of foreigners among the student body
fluctuated around 10 % in the 1g70s. The International De-
partment, operating since 1998, offered an additional course
of study in English for fee-paying students from abroad.

A separate dormitory was established especially for them.

KIT's activities involving innovation were developed
not least through the university’s regular participation at the
industrial trade fair, the Hannover Messe, since 1978. /114
The Research Center for Information Technology (For-
schungszentrum Informatik), in existence since 198z, was
created as a separate institution from the university with the
purpose of facilitating the transfer of scientific findings into
practice. The expertise of members of the university in devel-
oping application solutions is made available here to compa-
nies and public institutions. /115

Karlsruhe University had already established itself
among Germany'’s leading technical universities before the
KIT idea was born. This is evidenced more revealingly than
many an indicative characteristic by the fact that since 2006
It has been a member of the institutionalized alliance,

TUS9 German Universities of Technology e.V.,, a consortium of
nine leading Technical Universities in Germany, and that its
first presidency came from KIT. /116



The Other Half of the Whole:
Karlsruhe Research Center

Motivation and Structure

Karlsruhe Research Center, which merged with Karlsruhe
University to form KIT in 200g, was established in 1956 as an
iIndependent large-scale research institution focused on nu-
clear research. During the mid-1g50s, the Federal Republic of
Germany sought to catch up with the other major industrial-
ized nations both technologically and economically. The avalil-
ability of nuclear energy was seen as an indispensable pre-
condition for competitive economic development of the
nation, fueling what was often referred to as the “nuclear
euphoria” of the time. This movement gained international
momentum following the International Conference in Geneva
on the Peaceful Use of Atomic Energy in 1g54. However, the
devastating impact of the atomic bombing in 1945 had
sparked global fears of nuclear war posing an existential
threat to humanity. /117 In Germany, the government’s plans
for nuclear armament faced strong opposition, even among
German nuclear physicists who had previously conducted
research for the Nazi state. In the 2g57 Gottingen Manifesto,
18 prominent German nuclear scientists refused “to contrib-
ute to the production, testing, or use of nuclear weapons in
any form.” They also expressed their commitment to advanc-
ing “the peaceful use of atomic energy.” Otto Haxel and Karl
Wirtz were among them, who later took on leadership roles
as scientific manager and institute director at the Nuclear
Research Center in Karlsruhe. /118

In 2946, an Allied Control Council law had imposed
restrictions on scientific research in Germany. This ban ex-
tended beyond purely military projects to include high-tech
research, such as in nuclear physics, as well as aircraft, rock-
etry, and ship building. Industrial applications of these tech-
nologies were also prohibited. The transfer of sovereignty
by the Western Allies in 1955 then permitted the Federal
Republic of Germany to regain its freedom to pursue research
and development in these fields.

In the contentious debate over the site for a future
German nuclear research center, Karlsruhe was selected in
part due to its favorable location near Germany’s western
border, which was strategically important during the Cold
War. Another decisive factor was its proximity to a technical
university. Initially, a site near the village Maxau on the Rhine
was considered, but due to concerns about flooding, the
decision was made to situate the center in Hardtwald forest,

Stages 1n KIT’s History 125



126

< (006

ten kilometers north of Karlsruhe, in the district of Leopolds-
hafen. At the time, public concerns had already arisen about
the safety of nuclear facilities. To address these fears, the
center presented its plans publicly to the surrounding com-
munities. The municipality of Leopoldshafen ultimately
agreed to host the center, despite initial reservations. /113

In its early years, the Nuclear Research Center (KFZ)
was a 50:50 joint venture between industrial and government
partners. The guiding principle for this partnership was to
make the center’s developmental research as directly com-
mercially applicable as possible. The Nuclear Reactor Financ-
ing Company (KFG) was established as the sponsoring body,
with an industrial consortium holding 50 % of the shares,
the federal government 30 %, and the state of Baden-Wrt-
temberg 20 %. The largest industrial shareholders were such
major companies as the electrical engineering group AEG,
Badenwerk, Bayer, Deutsche Maschinenbau-Aktien-
gesellschaft, Hoechst, Linde, Krupp, Mannesmann, and
Siemens.

Kernreaktor Bau- und Betriebsgesellschaft mbH
(KBB) was established on July 19, 1956, as the executive
body of the Nuclear Reactor Financing Company, with the
contract signed by then Federal Minister of Nuclear Affairs,
Franz Josef Straul. This event marks the official founding
of the Nuclear Research Center. Initially, the KBB operated on
premises in Karlsruhe. Once construction had begun in the
Hardtwald in 1957, it became clear that this innovative scien-
tific and technological project required more funding than
initially planned. When the industrial shareholders refused to
Increase their financial commitments, the state partners de-
cided to fill the necessary gap in funding. To implement this,
the Gesellschaft fur Kernforschung mbH was established
INn 1959 as a second sponsoring body, with the federal gov-
ernment holding a 75 % stake and the state of Baden-Wurt-
temberg 25 %. The state’s growing share and attendant influ-
ence on the center culminated in the transfer of its industrial
shares to the Gesellschaft fur Kernforschung mbH in 1963,
under which name the Center operated thereafter. Although
the name “Kernforschungszentrum Karlsruhe” had been
In use since the late 1g50s, it did not become its official title
until 1978.

The staffing pool for this new approach to nuclear re-
search in Germany was a group of scientists who had already
worked in this field before 1g945. They included members of
Werner Heisenberg’'s former team at the Kaiser Wilhelm Insti-



tute in Berlin-Dahlem. Their reactor division, led by Karl Wirtz,
had evaded the wartime attacks by relocating to a rock cellar
in Haigerloch to construct a natural uranium reactor with
heavy water as moderator. However, this facility never
achieved criticality, meaning that it did not manage to initiate
a self-sustaining chain reaction of nuclear fission. In April
1945, an American special commando advanced on the site,
detained the scientists, and dismantled the reactor. After
Heisenberg and Wirtz returned from temporary detainment
in Great Britain, a new team formed around Heisenberg at the
Max Planck Institute of Physics in Gottingen to construct
another reactor. The decision to establish the Nuclear Re-
search Center in Karlsruhe resulted in Heisenberg not want-
Ing to accept a position there. His student Wirtz became the
director of the Institute for Neutron Physics and Reactor
Technology (INR) instead, founded at the Center in 1957.
Under Wirtz's leadership, the Gottingen research team had
already developed the design for a research reactor known as
Forschungsreaktor 1(FR1). /120

The INR played a central role in the design of the first
nuclear reactor to be built at the Center, known as Research
Reactor 2 (FR 2). One obstacle for this project was the ini-
tial lack of legal and technical guidelines. Regulations on radi-
ation protection were developed as the construction of the
first nuclear facilities proceeded, in collaboration with the
members of the Center. /121 FR 2 became the first nuclear
reactor in Germany to achieve criticality in 2g64 and was
ready for operation by 1962, following the resolution of is-
sues with the reactor tank. Initially, it had a thermal output of
12 megawatts, which was later increased to 44 megawatts,
although it did not generate electricity. While this output was
relatively high for a research reactor, it was low compared to
later power plants. The reactor initially ran on natural urani-
um, which contains about 0.7 % of the fissile uranium isotope
235 (?*°U), due to initially uncertain procurement options for
uranium enriched with the fissile isotope. One consequence
of the decision to use natural uranium was the adoption of
heavy water as moderator. Heavy water reflects the neutrons
released during nuclear fission — neutrons that are needed
for further fissions — more effectively than graphite, thus
facilitating a chain reaction more easily. In the later improved
form generating an output of 44 megawatts, uranium en-
riched with 2 % 2°°U served as the fuel. FR 2 was utilized for
basic research in physics, experiments on reactor physics,
nuclear fuel development, materials research, the production
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of radioactive isotopes, and radiotherapy. A steady stream of
visitors from the realms of science and politics all the way
up to heads of state, attests to the global attraction of this
research facility. /122

Within a few years, several institutes with specialized
tasks cropped up around FR 2, which was constructed at the
heart of the Center’s site. By 1970, the following specialized
institutes had emerged around the aforementioned INR:

- the Institute of Nuclear Process Engineering (1958),
headed by Erwin Willy Becker (1g20—2011),

- the Institute of Radiochemistry (1958), headed by
Walter Seelmann-Eggebert (1g15-1988),

- the Institute of Radiation Biology (1958), headed by
Karl GUnther Zimmer (1911-1988),

- the Institute of Experimental Nuclear Physics
(1964), headed by Herwig Schopper (*1924),

- the Institute of Hot Chemistry (1g61), headed by
Hans-Joachim Born (1gog-1987) until 1962,

- the Institute of Reactor Components (1g64), headed
by Ludolf Ritz (1go8-1g991),

- the Institute of Radiation Chemistry (1g61), headed
by Dietrich Schulte-Frohlinde (1g24-2013),

- the Institute of Applied Nuclear Physics (1963),
headed by Karl Heinz Beckurts (1g30-1986),

- the Institute of Applied Reactor Physics (1963),
headed by Wolf Hafele (1927— 2043),

- the Institute of Materials and Solid State Research
(1965), headed by Fritz Thimmler (1g24—2022),

- the Institute of Reactor Development (1965), head-
ed by Dieter Smidt (1927-1998), and

- the Institute of Data Processing in Technology
(1970), headed by Gerhard Krlger (1923-2013).

Specialized Infrastructure

The above-named institute titles reflect the Center’s primary
areas of work: reactor construction and materials science;
the manipulation of chemical processes involving radioactive
substances; the effects of radiation on living organisms;
fundamental physical research; and data processing. Data
processing was integrated into the Center even before its
own dedicated institute was established. At first, it was con-
ducted at the INR, then at the Institute of Applied Nuclear
Physics, where the automated recording of measurements
was an essential aspect of the research. /123
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In addition, there were organizational units dedicated
to radiation protection and radiation medicine, essential for
the operation of a nuclear research facility. The infrastruc-
ture also included a fire department equipped to handle
nuclear and chemical incidents, plant security, and special-
ized workshops. In 1966, a measuring mast was erected in
the southern part of the site to monitor the atmosphere for
radioactive contamination and to collect climate data.

In addition to the large reactors, the Nuclear Research
Center also housed smaller nuclear testing facilities. One
such facility was the Karlsruhe Fast Thermal Argonaut Reac-
tor, which had an output of 10 watts and had been imported
from the United States. This research device first achieved
criticality in 2963 and was utilized for basic research until
1976. Today, the building, originally constructed for Argonaut,
contains simulation chambers for studying the interaction of
aerosols in the atmosphere. Another facility, the Karlsruhe
Fast Zero-Energy Facility (SNEAK), operated from 1966 to
1985 and was used for fundamental research into breeder
reactors. lts power output was a megawatt, and like Argo-
naut, it did not require a cooling system.

The Nuclear Research Center established its own
school of nuclear engineering to train personnel both for in-
dustrial applications and for its own operations. Beginning in
1966, the Siemens SUR 100 training reactor, which had a
maximum output of 1 watt, was utilized for educational pur-
poses. This facility was dismantled in 2g96.

In the pioneering days of nuclear research, a tense
relationship arose between rapid acquisition of knowledge at
research institutions and the time required for its conven-
tional dissemination in scientific journals and other publica-
tions. The need for swift sharing of research results among
nuclear research institutions led to a unique form of know-
ledge transfer. Even before findings were fed into regular
publications, researchers would draft reports on their work to
facilitate exchanges among scientists and institutions. The
specialized literature department established at the Center
was not only responsible for the regular procurement and
accessibility of conventional publications but also, to a con-
siderable degree, for the management of these internal re-
ports. A suitably sized print shop was set up at the Center to
produce these reports. Apart from exchanges at scientific
conferences, the Center’s reports served as a distinct pillar of
its networking efforts with other research institutions. This
engagement enabled the Center to participate in national
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and international exchanges indispensable for scientific
and engineering disciplines. Even the former Eastern Bloc
swapped reports.

Patents and Licenses

Initially, the primary objective of the Nuclear Research Center
was to make the results of its work suitable for industrial ap-
plication. In addition to published research results for free
exploitation, the Center developed a large number of original
technological innovations which could be patented. The tran-
sition from research and development to commercialization
occurred with the issuance of temporary licenses to use the
iIntellectual property secured by the patents. By 2005, ap-
proximately 150 million German marks in income was earned
in this way. From 1g7g to the early 1ggos, most of the licens-
Ing iIncome came from reprocessing technology developed

at the Center. After these licenses ran out, annual proceeds
up to 2005 had consistently exceeded 2 million German
marks. Alongside domestic licensing, international technology
transfers had contributed significantly to the income gener-
ated from patents. /124 In tandem with these inventions and
patents, spin-off firms were founded, partly located on the
Center’s premises, to offer those innovations on the market.

Career Paths away from National Socialism

The first institute directors at the Nuclear Research Center
had been born between 1go8 and around 1925. The elder
ones had been employed as young scientists at various re-
search institutions during the National Socialist era. Karl
Wirtz, Walter Seelmann-Eggebert (Institute of Radiochemis-
try), Alexander Catsch and Karl Gunther Zimmer (both from
the Institute of Radiation Biology), as well as Hans-Joachim
Born (Institute of Radiation Chemistry), who worked at

the Center for a brief period, had all been previously involved
iIn atomic research or biological radiation research.

Whilst management of the sub-institutes was en-
trusted to individuals who had consistently engaged in
research operations, the leadership of the Nuclear Research
Center predominantly consisted of those whose careers had
progressed to management positions during the Nazi
era. /125 The chemist Gerhard Ritter (1go2-1988), who
served as the technical manager at the Nuclear Research
Center from 1956 to 1959, came from the chemical industry
and had played a significant role in the production of poison



gas during the war. He was succeeded in 1g60 by Walter
Schnurr (1go4—1982), who had previously worked in the Ger-
man Federal Ministry of Atomic Energy. /128 During the war,
Schnurr had specialized in explosives production and had
managed an experimental laboratory in a sub-camp of the
Auschwitz concentration camp. From 1964 to 1968, Joseph
Brandl (19o01—-1991), a lawyer from the Ministry of Atomic En-
ergy, served as the commercial director of the Multipurpose
Research Reactor. He had been a member of the German
occupying government, the Generalgouvernement in what is
now Poland and Ukraine. In this capacity he must have been
aware of the hundreds of thousands of murders committed
by the Germans against the Jewish population. As the person
responsible for transportation issues, he oversaw the depor-
tation of tens of thousands of forced laborers. After being
imprisoned, he evaded an imminent death sentence in Poland
by fleeing and hiding for several years. /127 The lawyer Ru-
dolf Greifeld (1911—-1984), who came from the Baden-Wurt-
temberg Ministry of Economics, worked as commercial man-
ager of the Center from 1956 to 1974. Between 1g40 and
1944, he had served in the German occupation government
of Paris as a war administrator, where he proposed that Jews
be banned from entering night-clubs. A contact in the French
civil administration documented Greifeld’s inflammatory
anti-Semitic speeches.

In the early years of the Federal Republic of Germany,
as in this case, top positions elsewhere were often filled by
individuals who had established their qualifications during the
Nazi regime and leveraged contacts made during that time
to advance their careers. Positions in the military, forced-
labor-based industrial war production, and in weapons devel-
opment had frequently resulted in complicity in, or awareness
of crimes. After the war, legal prosecution largely focused on
prominent leaders of the Nazi state and the gravest offenses.

To attribute the continuity among the elites who had
successfully navigated through the systemic transition solely
to a lack of staffing alternatives would, however, forego an
opportunity to delve deeper. Such a perspective overlooks
the fact that the deliberate avoidance by the early Federal
Republic to confront roles performed shortly before, under
National Socialism, also passes over conduct that had either
contributed to the rupture with civilization or had facilitated
it. Given that the Nuclear Research Center was an institution
iIn which critical and far-reaching decisions were made, it
Is particularly relevant to ask how former habitual leadership
styles at the top influenced its own operations. Answers to
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this can make understandable the existing decision-making
situations and maneuvering rooms available to the actors
involved. This applies not only to KIT in retrospection about
the Nuclear Research Center since 1956, but also to Karls-
ruhe Polytechnic under Nazism and the postwar period.
Beyond the cases discussed here, the available research into
the histories of both predecessor institutions to KIT still lags
behind the existing possibilities.

Development and Research Focuses

Following the completion of FR 2, the research and develop-
ment capacities established at the Center were applied to
various other major projects in nuclear technology. The di-
mensions of these initiatives far exceeded the scale typical
of a university. By 1960, over 1,000 people were employed
at the Nuclear Research Center; this number grew to more
than 3,000 in 2g68. Around 1980, approximately 30 % of
the workforce held a scientific degree. The Center’s annual
budget surpassed 100 million German marks in 1962 and
exceeded 500 million marks by 1g75, with the federal gov-
ernment bearing the largest share of the funding.

The work at the Center was basically devoted to pro-
jects justifying usage of the term “big science.” The subjects
of these projects were oriented toward government pro-
grams, with the ones assigned to the Center lying in the area
of energy supply. Until the 1g70s, nuclear energy was basi-
cally preferred by the full political spectrum as meriting sup-
port. This consensus was reflected in the federal govern-
ment’s four nuclear programs in total, between 1958 and
1976. The tasks defined within the framework of project re-
search were distributed among the existing institutes and
facilities at the Center, with a single organizational unit per-
mitting multiple large projects to be undertaken simultane-
ously. Besides the constant elements in the Center’s organi-
zational structure — namely, the institutes, management,
central administration, and infrastructure — there also exist-
ed the major projects with their own structures. They set the
pulse of the Center and thus give reason to describe them
separately in what follows.
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Multipurpose Research Reactor

Between 1964 and 1965, the Siemens firm constructed the
Multipurpose Research Reactor (MZFR) on the Center’s
premises. This pressurized water reactor was cooled with
heavy water and initially natural uranium was used as fuel,
which was later slightly enriched with 0.85 % of the isotope
255U. The reactor had a thermal output of 57 megawatts and
served as a study model for this type of power plant. From
1966 until its decommissioning in 1984, the MZFR supplied
electricity to the Badenwerk AG grid and later also provided
long-distance energy for the Nuclear Research Center.
However, in the late 1g60s, several incidents of radioactive
contamination among personnel highlighted a disconnect
between the public’s expectations for transparency and the
Center’s willingness to provide information. In response, the
Center sought to enhance its public relations efforts, to
Improve its standing amid the ongoing controversy surround-
Ing nuclear energy.

Separating Nozzle Technology

Work on a specialized uranium enrichment process com-
menced in 1958 with the establishment of the Institute of
Nuclear Process Engineering. Instead of using gas centrifug-
es for enrichment with the fissile uranium isotope 2*°U, the
institute developed the separating nozzle technique. Al-
though this method was less suitable for militarily relevant
enrichment levels of 20 % and above, it primarily offered a
way to produce fuel for light water reactors, which require
255U at a concentration of about 3 %. A series of developmen-
tal stages in collaboration with the industrial partner STEAG
(formerly Steinkohlen-Elektrizitdt AG) led to the construction
of a plant to manufacture separating nozzles on an industrial
scale. A customer was found in Brazil. That country’s Presi-
dent, Ernesto Geisel, visited the facility built at the institute
in 1978. However, following delivery and initial operations,
Brazil ultimately decided against permanent use of the plant.
In the course of completing the project, the institute had
developed a technique for the precise production of very
small structures, which subsequently became the new focus
of its research.
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Superheated Steam Reactor

The Nuclear Research Center’s work was supposed to provide
a comprehensive overview of reactor types under discussion
and testing at that time. This included the design and con-
struction of a prototype boiling water reactor near Grof3-
welzheim, in close proximity to the Kahl nuclear power plant.
Known as a superheated steam reactor, this facility was de-
signed to produce an output of 25 megawatts and was con-
structed between 1965 and 1g69. However, commissioning
had to be aborted due to a flaw in the reactor core design:
fuel element cladding had overheated and ruptured. Unable
to fulfill its original purpose, the plant was subsequently re
purposed as a test bed for nuclear facility safety research.
Investigations included, among others, studying the way nu-
clear facilities respond to heavy impacts, such as during an
earthquake or a plane crash.

Niederaichbach Pressurized Water Reactor

The Niederaichbach nuclear power plant, located near Lands-
hut and designed for an output of 106 megawatts, was also
conceived as a prototype and constructed from 1966 onward
on commission of the Nuclear Research Center. It featured a
pressure-tube reactor design, with the fuel elements not ar-
ranged together in a reactor pressure vessel, but individually
In pipes through which coolant circulates under pressure. The
heavy-water moderator flows externally around the pressur-
ized piping. Problems and delays arose already during the de-
velopmental stage of construction. It became apparent that
this reactor type would not be able to compete with the more
successful light water reactors. After its commissioning in
early 1973, the plant was operated for just a year and a half
to generate electricity.

Fast Breeder Reactor Project

In the early 1g60s, the fast breeder reactor design appeared
to be particularly promising. This reactor type offered the po-
tential to utilize existing fuel resources over 50 times more
efficiently by “breeding” additional nuclear fuel while the re-
actor is already running, generating new atoms by nuclear fis-
sion. The physicist Wolf Hafele led the Fast Breeder Reactor
Project at the Nuclear Research Center from 1960 to 1g72.
Besides the innovative underlying physical conception of the
reactor, one notable feature was employing sodium for the
heat exchange between the reactor core and the power-gen-



erating turbine. Chosen for its excellent thermal conductivity,
this light metal with a melting point of 98 °C, posed its own
technological challenges due to its explosiveness when in
contact with water. This breeder reactor design was first
tested in the Karlsruhe Fast Zero-Energy Arrangement
(SNEAK), which operated between 1964 and 1g8s5. The con-
struction of the compact sodium-cooled nuclear reactor
plant known as KNK | started in 2g66 and it operated as a
20-megawatt power reactor from 1974 to 1974. In 1975, KNK
| was converted into a breeder reactor, designated KNK|I.
Throughout its operation from 1977 to 1994, KNK |l success-
fully supplied electricity to the grid.

The project’s primary goal had actually been to test
breeder reactor technology for the SNR 300 breeder reactor
near Kalkar on the Lower Rhine. This power plant was com-
pleted in 1985, at the peak of the controversy surrounding
nuclear energy exploitation in West Germany and was already
highly controversial while under construction. Following the
Chernobyl reactor disaster in 1986, such concerns about the
reactor intensified. Political decisions at both the state level
in North Rhine-Westphalia and at the federal level ultimately
prevented the plant from getting the permits to start opera-
tions. The stoppage of fast breeder reactor technology
marked a turning point in the Nuclear Research Center’s de-
velopment. Long before the decision to phase out nuclear
power in Germany had been taken, the shift away from bree-
der technology challenged the Center’s original raison d’étre
and motivated a thematic reorientation.

Reprocessing Plant

Reprocessing spent nuclear fuel was a necessary procedural
step toward utilizing the new fissile material produced during
the operation of a breeder reactor. It is also used to extract
fissile material from the residual burn-up of other types of re-
actors. The Karlsruhe reprocessing plant had been envisaged
at the Nuclear Research Center in connection with the Fast
Breeder project in 21g65 and was built by 1g70, designed for
an annual throughput of 35 to 40 tons of fuel material. From
1974, work in this area was organized under the reprocessing
project. The reprocessing process involved dismantling the
spent and highly radioactive reactor fuel elements by remote
control, dissolving the fuel pellets in acid, and physico-chemi-
cally separating the ingredients for disposal or subsequent
reuse. The Center had developed separate sub-projects for
the required processes, including shielded remote handling,
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fuel element dismantling, nuclear fuel treatment, and con-
tainment of highly radioactive waste materials. The abandon-
ment of the breeder reactor concept also removed a key
source of demand for the reprocessing plant.

Continuity into Nuclear Fusion Research

Research into nuclear fusion at the Nuclear Research Center
has continued on despite the change of heart about generat-
INng energy by nuclear fission. This involves generating energy
by the same process as occurs in the sun, in which two hy-
drogen atoms are fused to form a helium atom. The required
temperatures of many millions of degrees Celsius and the use
of the radioactive hydrogen isotope tritium pose considerable
challenges. Embedded in international collaborations, the
Nuclear Research Center focused on various aspects of fu-
sion technology, including fuel supply and reactor heating.
The magnetic confinement of the hot plasma suspended in-
side ring-shaped electromagnets to create the conditions for
fusion played a key role. Since 1960, the Center has main-
tained a research focus on superconductivity, which can be
applied in designing particularly compact and powerful elec-
tromagnets. Superconducting magnets are an essential ele-
ment in the architecture of a fusion reactor. Another scientif-
ic application of such aggregates is in particle-accelerator
construction. The Institute of Technical Physics, established
at the Center since 1978, took charge of testing the super-
conducting magnetic coils built for the international fusion
reactor ITER in France, in a specially developed test field.

Basic Research in Physics

The Nuclear Research Center continuously allocated approxi-
mately a tenth of its resources to basic research not expect-
ed to have any immediate application. One primary focus was
particle physics, in which the Institute of Experimental Nu-
clear Physics was specialized. Herwig Schopper, who later be-
came director general of the European Organization for Nu-
clear Research (CERN), served as institute director from 1961
to 1973. The trajectory of its development established during
this period continues to the present day. This line of research
encompassed various projects, including the Karlsruhe Ruth-
erford Medium-Energy Neutrino Experiment at the Ruther-
ford Appleton Laboratory in Chilton, Great Britain. Another
significant project was the Karlsruhe Shower Core and Array
Detector Experiment, featuring an array of detector stations
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on the Center’s premises, generating a field for capturing par-
ticles from space. Additionally, the Center participated in the
international Pierre Auger Observatory operated in Argentina,
dedicated to the study of cosmic rays.

Scientific Services and Infrastructure

The Nuclear Research Center’s occupation with nuclear pro-
cesses created an expertise in handling tritium, a hydrogen
isotope. The Karlsruhe Tritium Laboratory, established at the
Center in the 2g80s, has made and continues to make signifi-
cant contributions to the handling of tritium as a fuel for
fusion reactors. During its early days, the Center started to
conduct preliminary research for the international ITER test
facility. The decision to welcome the large-scale experiment
to define the mass of neutrinos was also reached on the
strength of advanced tritium handling capabilities developed
at the Center.

The Karlsruhe Nuclide Chart, first compiled in 21958
and regularly updated by Gerda Pfennig (1g30—2017)
under Walter Seelman-Eggebert’s direction at the Institute
of Radiochemistry, became an essential tool for nuclear
physicists.

Operating nuclear facilities necessitated the develop-
ment of a sophisticated safety infrastructure. This encom-
passed atmospheric monitoring, which later evolved into the
spheres of meteorology and climate research, as well as
workplace radiation protection using dosimeters and mea-
sures to detect external and internal contamination. A nota-
ble innovation was the Karlsruhe Standard Brick, a lead-
based shielding element designed to prevent radiation
exposure from experimental setups. Security measures at
the facility extended beyond conventional fencing and ac-
cess controls, to include armed personnel and a canine unit.
The construction of new scientific instruments often called
for complicated customized solutions. Various specialized
workshops fulfilled these tasks, some of which were centrally
located, others were maintained within individual institutes.
Consequently, the Center evolved into the region’s largest
provider of vocational training.
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Identity

The Center’s prominent role as a nuclear research facility, its
location nestled within Hardtwald forest, and perhaps also
the stringent security measures all contributed to fostering a
unique sense of identity among its staff. They saw them-
selves as following in the tradition of major national research
facilities, felt they were part of that community, and actively
cultivated international connections at this level. This image
suits their participation in the Atomiade, a series of interna-
tional sports competitions held between employees of vari-
ous nuclear research facilities. An in-house magazine shared
personal news such as weddings, births, and deaths among
what was affectionately referred to as the “reactor family.”
This special sense of belonging was possibly reinforced fur-
ther by small distinctively featured accessories at the Center.
The broader social controversy surrounding the exploitation
of nuclear energy was perceived as external pressure, which
is likely to have strengthened a sense of solidarity. However,
the termination of the fast breeder project and the subse-
quent abandonment of reprocessing technology left employ-
ees with the feeling that their life achievements had been
devalued by the outside world. Little is known about how
such frustrating experiences were taken. Responses ranged
from bitter lamentations, to examples of creative coping or
nostalgic repurposing. The power of this cultivated sense

of identity is evident in the lasting loyalty of the Center’s

employees to their own orchestra even after the founding of
KIT. /128

Thematic Evergreens and Novel Research Areas

By the time KIT was established in 200g, the focus of the
Nuclear Research Center had shifted so drastically that only
a small portion of its work was still dedicated to nuclear tech-
nology. This transformation had been officially recognized in
1995 when the Center was renamed “Forschungszentrum
Karlsruhe — Technik und Umwelt” (Karlsruhe Research Center
— Technology and Environment). This rebranding coincided
with the tenure of the physicist Manfred Popp as chairman
of the board. Popp’s primary mandate was to redesign the in-
stitution, adapting it to new scientific and societal needs.
One new area of development during his term was medical
technology, for instance, including the creation of a robot for
microsurgery.



Precautionary Measures against Malfunctions

The Nuclear Research Center’s research profile initially in-
cluded projects aimed at enhancing nuclear facility safety.
This focus was intensified following significant incidents such
as the Three Mile Island reactor accident near Harrisburg in
the United States in 1979 and the Chernobyl disaster in
1986. The goal was, to make such events more manageable
by developing robust containment structures for reactor
shells capable of containing a melted reactor core. Extensive
test series were conducted at the Center to this end. The
Concrete Crucible Test Facility (BETA) was used to assess
the resistance of concrete structures against a simulated
molten reactor core. Another key safety research project fo-
cused on developing a reactor shell that could withstand
hydrogen explosions expected in the event of a reactor acci-
dent. In addition, filter systems were developed at the Center
to be able to retain radioactive substances in exhaust air at
nuclear facilities.

Waste Disposal
Research into nuclear waste disposal, initiated in the early
days of the Nuclear Research Center, has continued to the
present day at KIT. This ongoing work involved evaluating var-
lous basic concepts that have evolved over time. In the Asse
experimental permanent repository near Braunschweig, the
deep storage procedures for nuclear waste were tested.
Radioactive leakage revealed the inadequacy of this solution.
The Act on the Search and Selection of a Site for a Reposito-
ry for High-Level Radioactive Waste was passed soon after-
wards, marking a fundamentally new approach to the prob-
lem. The Center had been providing scientific input on
developing repository planning. It thereupon started develop-
Ing technology for conditioning and packaging nuclear waste.
A notable achievement in this regard was the development of
a vitrification plant designed to bind highly radioactive con-
centrated waste from reprocessing plants into a glass matrix
S (089 and to fill it into containers suitable for final disposal. Since
the turn of the millennium, these activities have been consol-
idated under the Institute of Nuclear Waste Disposal.
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Systems Analysis and Technology Assessment

The current Institute of Technology Assessment and Sys-
tems Analysis (ITAS) at KIT evolved out of the evaluation of
nuclear reactor designs. ITAS underwent several stages of
development, beginning in the late 1g50s with the research
by systems analyst Helmut Krauch (1g27-2010) at Karlsruhe
Nuclear Research Center. In 1975, a part of the study group
for systems research that Krauch had established at Heidel-
berg University was integrated into the existing Institute

of Applied Systems Engineering and Reactor Physics at the
center. This group later developed into the independent De-
partment of Applied Systems Analysis, which was eventually
transformed into ITAS in 1ggs5. Today, this institute also
oversees the Office of Technology Impact Assessment at
German Federal Parliament and provides systems-analytical
support for research projects aimed at developing future-
oriented, climate-friendly technologies.

Materials Science

The Institute of Materials and Solid State Research initially
focused on studying the behavior of reactor materials under
radiation exposure. A center of excellence in this area
emerged as a result before materials science, which primarily
evolved from metallurgy, had even achieved its current the-
matic breadth. While addressing typical issues in materials
science, the institute also accommodated more unconven-
tional research in the 1g80s, notably bionics. The physicist
Claus Mattheck became head of a Department of Biome-
chanics set up at that institute in 21g85. Mattheck developed
a simple technique to enhance the strength of component
joints derived from observations of both animate and inani-
mate natural objects: the method of tension triangles. The
Institute’'s scope in materials science expanded significantly
with the establishment of the Center for Functional Nano-
structures. It represented a collaboration between Karlsruhe
Research Center and Karlsruhe University with funding by
the German Scientific Research Association (DFG) from 20014
to 2014.
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Climate Research

The Nuclear Research Center’s need to monitor atmospheric
radionuclides led to the development of a focus on weather
and climate measurement. At the Center’s initiative, the bold
step was taken in 1985 to establish the Institute of Meteo-
rology and Climate Research (IMK) as a joint venture with
Karlsruhe University’'s Meteorology Institute. Unlike earlier
iInstitute cooperations that maintained clear boundaries bet-
ween center and university entities united by virtue of the
person in charge, /129 the IMK’s structure anticipated the
integrated model later adopted by KIT.

The IMK collaborated in the tri-national Regio-Klima
Project for documenting the climate in the Upper Rhine Rift
Valley, which produced the regional climate atlas, Klimaatlas
Oberrhein. In the mid-1ggos, the section of the institute
belonging to the Karlsruhe Research Center gained recogni-
tion for its measurement flights documenting the ozone hole.
The satellite-mounted MIPAS spectrometer for measuring
trace gases in the Earth’s atmosphere is also attributable to
the same sponsorship. In 2002, the IMK was expanded to
include the Institute of Atmospheric Research in Garmisch,
which now comprises the KIT Alpine Campus.

Alternative Energy Sources

Latest by 1973 the oil crisis heightened awareness of the
supply risks and finite nature of fossil fuels, spurring efforts
to find alternative energy sources in diverse projects at the
Karlsruhe Research Center. The Institute of Neutron Physics
and Reactor Technology applied its expertise in handling
hydrogen, which it had originally developed for nuclear engi-
neering purposes, to pioneer early experiments in a hydro-
gen-powered electric vehicle. The prototype bioliq® plant for
the production of biofuels for combustion engines from bio-
genic raw materials was also developed. This project was initi-
ated in the years leading up to the founding of KIT.

Karlsruhe Research Accelerator

The Karlsruhe Research Accelerator (Elektronen-Synchro-
tron Angstrémquelle Karlsruhe) began operations in 2003,
during the time of the Karlsruhe Research Center. This elec-
tron synchrotron consists of a storage ring with a circumfer-
ence of 110 meters, which stores electrons at an energy level
of 2.5 gigaelectron volts. A superconducting magnet makes

It possible to generate an exceptionally well-focused electron

Stages 1n KIT’s History 15?



158

beam. Straight beamlines extending from the storage ring
divert the synchrotron radiation for various applications. Their
range spans from fundamental physical research and materi-
als science, to the investigation of the smallest structures,

as well as X-ray lithographic production processes.

Integration into the Helmholtz Association

Steps toward collaboration between external institutions in-
volved in then-novel big science were already taken in 1958,
with the establishment of a working committee to address
administrative and operational issues at German reactor
sites. From the outset, the Nuclear Research Center was part
of this structure, which initially focused on exchanging expe-
rience regarding operational management and safety. In
1970, the Association of German Large-Scale Research Facil-
ities (AGF) was founded. In this new form, the participating
centers maintained their independence in mutual interac-
tions. Further development occurred with the establishment
of the Helmholtz Association of German Research Centers
(HGF) in 1gg5. The HGF introduced a more centralized go-
vernance structure, including a senate, a president, and a
committee of donors, alongside the general assembly. With
this structure, binding resolutions can be passed for individu-
al members. Since then, the HGF has provided the institu-
tional framework for program-oriented funding, with the ar-
eas of research defined in consultation with the funding
federal and state institutions. Helmholtz Centers must com-
pete with one another for program-oriented grants, which are
currently allocated on a seven-year basis.



KIT

The idea to found the Karlsruhe Institute of Technology (KIT)
arose in a competitive context. German universities were in-
vited to apply for funding in the mid-double-digit million
range, along with the prestigious title of “University of Excel-
lence,” as part of the first Excellence Initiative by federal and
state governments. Karlsruhe University determined that its
initial draft proposal would not be competitive enough in this
highly selective process. This led to the idea of merging the
university with the Karlsruhe Research Center, building on
their existing structural ties and ongoing collaborative proj-
ects. However, the exact objectives of the merger, which cul-
minated in the founding of KIT in 200g, were not fully clear at
the outset. One significant obstacle was the issue of joint
sponsorships by the federal and state governments, which
posed legal difficulties due to constitutional constraints. The
complete merger was only finalized by the later partners in
negotiations with their sponsors after the merger proposal
had already won the Excellence accreditation in 2006.

The merger created a unique combination in Germany
of a large-scale research institution primarily funded by the
federal government, and a state university. Despite the dif-
ferent legal frameworks tied to federal and state sponsor-
ships, the diverse responsibilities of the predecessor institu-
tions are now met within a single entity. The state university’s
mission, within the constitutionally required freedom in re-
search and teaching, is complemented by the thematically
committed big science agenda under the auspices of the
Helmholtz Association of German Research Centers, with the
mandate of program-oriented funding. This consolidation of
diverse tasks has also opened up new opportunities. Stu-
dents benefit from the involvement of more scientists en-
gaged in big science offering courses at the university. Like-
wise, the large-scale research projects themselves provide
students with opportunities for hands-on scientific training
and thus professional qualifications. KIT scientists enjoy
enhanced opportunities for interdisciplinary exchange and
collaboration.

The core aspects of the KIT merger included the es-
tablishment of central governing bodies, such as the Super-
visory Board, the Presiding Board, and the KIT Senate. KIT’s
disciplines are organized into the main areas: 1) Biology,
Chemistry and Process Engineering; 2) Informatics, Econo-
mics and Society; 3) Mechanical and Electrical Engineering;
4) Natural and Cultivated Environment; and 5) Physics and
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Mathematics. Within these divisions are the faculties (de-
partments) and the integrated Helmholtz research programs
as recipients of program-oriented funding. Institutes tasked
with big science are thematically aligned with ones fulfilling
university duties and operate side by side. The merger led

to a bundling of resources, which improved the academic in-
frastructure, particularly benefiting the library and the com-
puting center. The computing centers of both parties were
unified in 2008, even before KIT was officially founded.

At the founding of KIT, the decommissioned nuclear
facilities — including Research Reactor FR 2, the Multipur-
pose Research Reactor, the reprocessing plant, and the stor-
age facility for radioactive waste — were spun off into a sepa-
rate entity. This operational area was transferred to a nuclear
waste disposal company, Kerntechnische Entsorgung Karls-
ruhe GmbH, which is indirectly sponsored by the federal go-
vernment.

According to a law passed by the state of Baden-
Wirttemberg on the merger of Karlsruhe University and
Karlsruhe Research Center into the Karlsruhe Institute of
Technology, KIT is both a public corporation with legal capaci-
ty and a state entity. Whereas the state finances Kl T's uni-
versity-related activities, the institution must secure part
of its budget for large-scale research through applying for
program-oriented funding within the framework of the Helm-
holtz Association. A significant additional portion of its
receipts comes from other sponsors.

In the winter semester of 2024/25, KIT had 22,764
registered students, with 29.9 % of them being women, and
23,1 % coming from abroad. The institution is home to 445
professorships and employs a total of 10,207 staff members.
In 2023 the annual budget totaled 115 billion euros, with
487 million euros generated from third-party funding.
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Keywords in the
Object Descriptions

In addition to the primary arrangement of
the exhibits in chapters presented in this
volume, the exhibition offers alternative
avenues along the following themes:

Research,

Teaching and Academic Study,
Innovation,

Everyday Life and Culture,
Call for Objects,

Milestones in KIT’'s History.

These keywords appear at the end of each
object description, tagged by a sloping
arrow (V).

Bent arrows (/<) mark a sequential
cross-reference to other objects, also in
the illustration section.



Chapter 1

Beginnings

001 Portrait of
Gustau Friedrich Wucherer
(early 19th c.)

The only portrait of a professor among these

100 objects on the history of KIT is that of Gus-
tav Friedrich Wucherer (1780-1843). As director, he
oversaw the founding of Karlsruhe Polytechnical College,
which was established in October 1825. His teaching at
Freiburg University as professor of physics in addition to
his role as municipal pastor had qualified this Protestant
clergyman for the task. From 1848 to 1822, Wucherer
had also run a polytechnical institute in Freiburg at his
own initiative, which served as a precursor to the Karls-
ruhe college. This experimental institution in Freiburg had
primarily focused on vocational training and took the first
step toward designing a canon of polytechnical subjects.
The curriculum of Karlsruhe Polytechnical College re-
flected the same emphasis on mathematics and, in par-
ticular, descriptive geometry. Wucherer directed Karls-
ruhe Polytechnical College until 18z4. His departure as
director was related to the college’s constitution intro-
duced in 1832, which, among other changes, brought
about self-governance by faculty boards. This as well as
the introduction of annual elections of the director from
among the teaching staff was the beginning of a process
toward assuming the organizational structure of a uni-
versity. This reorganization motivated Wucherer to return
to his professorship in Freiburg. kn

Detail from a group portrait of
Freiburg professors.

Lithograph by P. Wagner/Karlsruhe,
8.0 x9.5cm.

Freiburg University Archives D13/577.

v Teaching and Academic Study;
Milestones 1n KIT’s History

© (004

002 Theodolite
(ca. 1820)

This theodolite, kept at the KIT Geodetic Insti-

tute, represents here the activities of engineer
Johann Gottfried Tulla (1770-1828). Tulla initiated the
channelization of the Upper Rhine and founded a prede-
cessor to the current KIT Department of Civil Engineer-
ing, Geodesy and Environmental Sciences. Surveying the
course of the Rhine was a necessary precondition for its
straightening, as was mapping the Grand Duchy of Baden
for many road-building projects, which was carried out
under his direction. Tulla recognized that a dedicated
school was needed to train specialists for the state’s
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construction projects. This insight was behind the pro-
posal first submitted in 2808 by a government commis-
sion with Tulla’s participation, to establish a polytechnical
school in Karlsruhe. Initially, however, the engineers re-
ceived their training in a separate school which had been
set up at Tulla’s instigation in the Waterway and Road
Building Office in 2807. After his death, this engineering
school became an independent school within Karlsruhe
Polytechnical College.

Theodolites are used for measuring angles in
land surveying. In a process known as triangulation, the
surveyor begins by taking the angles formed between a
measured straight distance on the terrain and the lines of
sight to a third point, such as a church tower, extending
from both ends of this distance. Using the measured dis-
tance and these two angles, the lengths of the sight lines
can be calculated as the other sides of a triangle. Addi-
tional triangles can be drawn from these side lengths,
their other side lengths calculated, and a successive net-
work of triangles can be formed without taking any more
length measurements. A repeating theodolite as shown
here takes serial measurements of the same angle, and
each value is added by advancing the ring-shaped mov-
able graduated scale. The multiplied measurement value
Is then divided by the number of repetitions to achieve
greater accuracy. kn

Repeating theodolite,

maker: Baumann/Stuttgart,
ca. 30.0 (diameter) x 35.0 cm,
brass and other metal, glass.
KIT, Geodetic Institute.
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003 Sketchbook by an Architect

(ca. 1824)

The sketchbook by August Moosbrugger (1802—

1858) contains architectonic studies and draw-
ings made as a pupil at Johann Jakob Friedrich Weinbren-
ner’s (1766—-1826) building school, which is a predeces-
sor to the KIT Department of Architecture.

Weinbrenner (1766—1826) opened this school at
Ettlinger Tor in 2800, and it quickly became the leading
training center for architects and aspiring building offi-
cials in southwest Germany. As Baden'’s director of con-
struction, Weinbrenner oversaw the entire building sector
of the Grand Duchy. The buildings he designed and con-
structed significantly shaped the cityscapes of Karlsruhe
and Baden-Baden. His publications and teaching of
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around 100 pupils from his building school ensured wide-
spread influence of the so-called Weinbrenner style.

After Weinbrenner’s death, this building school
continued as a higher educational institution for archi-
tects. In 2832, it was integrated into the restructured
Polytechnical College to form a technical school for civil
architecture. A continuous line of development leads
from there to the current Faculty of Architecture at KIT.

August Moosbrugger’s subsequent career was
equally successful. He worked as a professor of geometry
and drawing at the Lyceum in Rastatt from 4826 prior to
his appointment as building inspector in Wertheim,
Hesse, in 1836. as, kn

August Moosbrugger: sketchbook,
ca.22.0 x15.0 cm.

saai | Archive for Architecture and Civil
Engineering at KIT, MOSB_SB_00".

N Teaching and Academic Study;
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004 Founding Charter of
Karlsruhe Polytechnical College

(1825)

On October 7, 2825, Grand Duke Ludwig | of

Baden signed the founding charter of Karlsruhe
Polytechnical College, thereby marking the beginnings of
KIT. This act garnered significant external recognition.
During the Holy Roman Empire, which dissolved in 2806,
university foundations by territorial rulers had required
imperial approval. In the post-empirical period, the Karls-
ruhe charter showcased the Grand Duke as a sovereign
ruler not subject to any higher sanction. The text of
the charter presents Ludwig | as a benevolent regent
concerned about the welfare of his realm. It positions the
Polytechnical College within the educational system as
an institution separate from universities, in which scien-
tific knowledge is practically applied. The areas of appli-
cation in the private sector are distinguished from those
in the public sector, since technically proficient civil
servants were wanted as much as management person-
nel for industry. This new charter thus represented an
innovative step in the development of the Grand Duchy
of Baden. Gustav Friedrich Wucherer, a theologian and
physicist from Freiburg, became its first director. kn

Founding charter by Grand Duke Ludwig |

of Baden, October 7,1825,

345 x235cm,

paper.

Karlsruhe General State Archives 235/4106.
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005 First Printed Program of Courses
at the Polytechnical College

(1832)

The first program of Karlsruhe Polytechnical

College to appear in print was for the 1832/23
school year. Like a university course catalog, it provided
information about the teaching staff, available courses,
and admission requirements. This publication coincided
with a significant restructuring of the college by State
Councilor Carl Friedrich Nebenius (1784-1857). The
Building School, previously headed by Friedrich Wein-
brenner (1766-1826), was incorporated into the Poly-
technical College as a separate technical school, along
with the Engineering School founded by Johann Gottfried
Tulla (12770—1827). The Forestry School from Heidelberg
was also added. Other technical branches established
at the Polytechnical College included the Higher Voca-
tional School and the Commercial School. This reform led
to the creation of distinct courses of study.

The printed program presents the subjects
taught at Karlsruhe Polytechnical College within a sys-
tematic structure and the courses of study derived from
them. It also lists collections, libraries, and other facilities
available for study and teaching. The standard age of
admission for pupils was set at 15. An attached program
for an affiliated preparatory school reveals that previous
schooling did not sufficiently meet the educational
equirements expected by the Polytechnical College. kn

Programm der GroRherzoglich Badischen
Polytechnischen Schule zu Karlsruhe

fur das Jahr1832-33,

(Karlsruhe 1832),

ca.19.5 x 24.8 cm, 34 pages.

KIT Library Archives IV,07.
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006 Signpost to the Reactor Station

(1957)

The photograph depicting the installation of a

signpost showing the way to the reactor station
in Karlsruhe on April 13, 1957, is well-known to KIT North
Campus employees. It has been frequently displayed as
a symbol of the Nuclear Research Center’s beginnings.
The image shows the installation of a signpost at the in-
tersection of regional route no. 559 and the former fed-
eral route B 36, essentially out in the countryside. At that
time, the small fishing village of Leopoldshafen was locat-
ed one kilometer further west on the Rhine. Today, the
intersection shown is quite centrally situated in the
since-developed town of Eggenstein-Leopoldshafen and
the B 36 was relocated significantly further east as a
local bypass in 1979.

The official inauguration took place on July 19,
1956. Franz Josef Straul}, the German Federal Minister of
Nuclear Affairs at the time, signed the founding charter
of the Kernreaktor Bau- und Betriebsgesellschaft mbH.
This research institution, jointly supported by commercial
enterprises, the German federal government, and the
state of Baden-Wurttemberg, was tasked with “the ac-
quisition, collection, and evaluation of scientific and tech-
nical knowledge and experience in the construction and
operation of a reactor station for the development and
peaceful utilization of nuclear energy in the public inter-
est [...], and the promotion of practical training for young
scientists and technicians.” /130

The Hardtwald forest in the Leopoldshafen
district was chosen as the site for the reactor station.
The initially planned site near Karlsruhe was close to the
Rhine, which posed a too high risk of flooding. as

Installation of a signpost to the
Karlsruhe reactor station,
photographer unknown,

April 13,1957,

6.0 x6.0 cm,

black-and-white negative.

KIT Archives 28028/11813.

N Research; Milestones in KIT’s
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0e7 Forearm Prosthesis

(ca. 1945)

The career of Dr. Reinhold Reiter (1920-1998)

ranges from the invention of a prosthetic arm to
groundbreaking research in physical bioclimatology and
climate science. The Alpine Campus in Garmisch-Parten-
kirchen, now part of KIT, can trace its origins back to the
research institute he established.

At just 14 years of age, Reiter was already exper-
imenting with electrical X-ray phenomena. As an assis-
tant at the Air Force Institute of Aviation Medicine in
Munich, he began developing an electric hand prosthesis
in 2943, which he called the “electric artificial hand.”
Reiter discovered that certain atmospheric electrical
conditions could cause control of the prosthesis by the
muscles in the arm stump to fail. These conditions also
altered his patients’ sensation of pain. In 1948, he pre-
sented his hand prosthesis at the Hanover Export Fair
and published a scientific paper on it. Unfortunately,
he was unable to develop his artificial hand further when
the investor company went bankrupt.

Reiter began in 1954 to research, in an observa-
tory he had built himself, what atmospheric disturbances
might have affected the artificial hand and noticed that
radioactive trace elements had also been involved. The
question was, where these substances came from: Did
they come from the ground or the atmosphere? Possibly
even from far away? This problem interested the US Air
Force when it was conducting atomic bomb experiments,
above all, in the Asiatic and Pacific regions. Its funding
supported the establishment of other measurement sta-
tions, also on the peak of Zug Mountain at almost
3,000 m above sea level. The distribution of radioactive
particles then measurable at that altitude confirmed that
they came from remote atmospheric transmission. These
measurements of atmospheric radioactivity were the
starting point of the scope of topics now occupying at-
mospheric environmental research. They include research
on acidic rain in the 1g8os and air pollution in the 1g9gos.
One current focus is, recording the regional conse-
quences of global warming, such as in the form of torren-
tial rains or droughts.

In 1962 the Institute of Atmospheric Environ-
mental Research founded by Reiter was incorporated
into the Fraunhofer Society. On January 1, 2002 its trans-
fer over to Karlsruhe Research Center as the fourth
division of the Institute of Meteorology and Climate Re-
search (IMK) was completed. as

Electric forearm prosthesis,

maker: Reinhold Reiter,

ca.43.5 x 8.5 cm (diameter),

wood, metals, and other materials.

KIT Alpine Campus, Institute of Meteorology and
Climate Research, Atmospheric Environmental
Research Department, Garmisch-Partenkirchen.
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We regard this exhibit [the hand prosthesis] as the point
of departure or starting point for our institute’s founding
in 1954, 70 years ago.
KIT, Institute of Meteorology and Climate
Research — Atmospheric Environmental
Research (IMK-IFU), Garmisch-Partenkirchen

008 Research Reactor FR 2

(1961)

Research Reactor FR 2 was the first nuclear

reactor designed in Germany to achieve an
atomic chain reaction. It was constructed in a period of
six years. The reactor first became “critical” in March
1961 — an operating state where the neutrons released
by nuclear fission maintain a stable series of further nu-
clear fissions. Known within the Center as “FR 2,” this re-
actor consumed natural uranium as fuel. In this type of
reactor, the fuel elements are located in a tank contain-
ing heavy water. Unlike ordinary hydrogen, the hydrogen
atoms in heavy water contain not only a proton and an
electron, but also a neutron. With these additional parti-
cles, heavy water can better reflect the neutrons emitted
by the fuel elements during nuclear fission onto the ura-
nium fuel to trigger renewed nuclear fission. Using expen-
sive heavy water obviates the need to enrich the fissile
portion of uranium, a process involving costly material
and technology. The reactor was used for research pur-
poses. Its energy output, initially 12 and later 44 mega-
watts, was not used to generate electricity. FR 2 was
utilized for basic physical research, fuel element develop-
ment, and materials science investigations. It also pro-
duced preparations used in radiation therapy. FR 2 was
operated until 1g84. The fuel elements were removed,
the heavy water sold, and the reactor core sealed. The
reactor building was transferred into the hands of Kern-
technische Entsorgung Karlsruhe GmbH. This company
plans to completely dismantle it to return the site into a
“green field” state, scheduled to begin in the 2030s. kn

Heavy-water-moderated nuclear reactor,
maker: Kernreaktor- Bau- und Betriebs-
gesellschaft mbH Karlsruhe,

in operation 1961-1981,

9.0 x 71 m (surface of the reactor block on the
experimentation level).

Kerntechnische Entsorgung Karlsruhe,

KIT North Campus, building 607.
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009 KIT Logo
(20086)

Karlsruhe Research Center and Karlsruhe Uni-

versity had maintained a close cooperative rela-
tionship for decades. The plan to bring together these
two institutions emerged in 2006 under the rubric
“Vision KIT” in the context of the Excellence Initiative of
the German federal and state governments. The main
proponents of this merger were Horst Hippler, rector of
the university, and Manfred Popp, chairman of the board
of the Research Center.

On October 13, 2006, these institutional part-
ners were pronounced winners of the Excellence compe-
tition on the strength of their merger idea. However, the
exact nature of KIT still had to be negotiated. The federal
government, the main sponsor of the Research Center,
and the state government, sponsor of the university, still
needed to be convinced of the benefits of a full merger.
An important milestone was the founding agreement
signed on December 13, 2007, an internal accord be-
tween the Research Center and the university. With the
approval of their respective sponsors, both partners were
able to become committed to the goal of a complete
merger. The official establishment of KIT followed on
October 1, 20049, after the legal framework had been set
down in the KIT Act issued by the state of Baden-Waurt-
temberg.

The newly formed institution needed a fresh
identifying image. A logo was designed making visual ref-
erence to the fan-shaped layout of the city of Karlsruhe.
The green used in the logo’s form is exactly in-between
the two shades of green previously employed in the logos
of Karlsruhe Research Center and Karlsruhe University.
This color choice symbolized a partnership of equality,
intended to assuage concerns by both parties about any
loss of influence to the other half. as

KIT logo,

abstract pattern with a specified shape
and color.

Its use is reserved to KIT as a registered
trademark.
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010 Spherical Section Model
(1833)

This model made of brass plates and paper in

1833 is an early teaching aid from Karlsruhe
Polytechnical College, the oldest institutional forerunner
of KIT. Two pairs of flat, parallel quadri-spherical sections
intersect perpendicularly to each other, and guiding lines
indicate certain properties of a sphere — situations of
descriptive geometry. This mathematical area took up a
large share of the polytechnical college’s curriculum, be-
cause it offers the foundations for solving design prob-
lems. The model bears the maker’s mark “Berckmuller &
Messmer” and is therefore connected with the mechani-
cal workshop that had been set up at the polytechnical
college in early 4833 under the direction of the mechanic
Jakob Friedrich Messmer (180g—-1881). This establish-
ment had two declared goals. Pupils at Karlsruhe Poly-
technical College should gather practical experience
there and their efforts should alleviate the previously de-
plored shortage of models for instruction. It was also
expected that the head of the workshop carry out orders
placed by the college. This link between practice and
theory was an important aid for a polytechnician to start
a successful career. This is demonstrated by Messmer’s
own course in life, who left his position in Karlsruhe to
later become director of a locomotive factory in Grafen-
staden near Strasbourg. Another instance is the biogra-
phy of the machine manufacturer Emil Kessler, who had
studied at the polytechnical college and is known to have
worked in one of Messmer’'s workshops. kn

Model of spherical sections,

maker: Berckmdller & Messmer/Karlsruhe,
19.2 x 214 x19.2 cm,

brass and paper.

KIT Archives 28508/54.
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011 Periodic Table of the Elements
(1869)

The arrangement of the chemical elements in

the periodic table is familiar to most people from
school, often depicted on a wall chart or scrollable screen.
lllustrations of the periodic table are widespread, even
appearing as household decor on items like shower cur-
tains. The knowledge systematically presenting the con-
stituents of matter as atoms and their various properties,
has a long history. The first International Congress of
Chemists, held in Karlsruhe in 1860, aimed to establish a
common definition of the atom. Although this meeting



did not immediately reach the desired consensus, the
findings shared there laid the groundwork for a systemat-
ic ordering of the chemical elements. Two participants

at the Karlsruhe Congress, Dmitry Mendeleyev (1834—
1907) and Lothar Meyer (1830-189g5), almost concur-
rently drafted the periodic table entirely independently
of each other in 286g. At that time, Meyer was a chemis-
try professor at Karlsruhe Polytechnical College. The
Chemical Institute, established by his predecessor Karl
Weltzien (1813-1870), conducted both research and
teaching. This integration of the two tasks was not yet
commonplace at Karlsruhe Polytechnical College. The
discipline of chemistry thus provided crucial impetus

for the further development of the institution as a

whole. kn

Wall chart with the periodic table

of the elements,

maker: Ernst Klett Verlag/Stuttgart, 1962,
1947 x133.3 cm (without rods).
Bismarck-Gymnasium Karlsruhe.
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The Periodic System of the Elements and

the Karlsruhe Congress of Chemists

The periodic system of the elements (PSE) is a tabular
listing of all chemical elements, arranged by increasing
atomic number. Elements with the same number of elec-
tron shells are placed next to each other in periods.
Elements with similar chemical properties are grouped
vertically into columns. Historically, the PSE was crucial
for the prediction and discovery of new elements and
their properties.

In December 1869, Lothar Meyer, a professor
of chemistry in Karlsruhe, described the PSE in an article
in Annalen der Chemie und Pharmacie. Meyer had previ-
ously outlined a similar table in his textbook from 1864,
Die modernen Theorien der Chemie. However, when
UNESCO declared 2019 as the International Year of the
PSE, it referred not to Lothar Meyer, but to the publica-
tion of a periodic table by the Russian chemist Dmitry
Mendeleyev in July 286g. In recognition of both their
contributions, Mendeleev and Meyer were jointly award-
ed the Davy Medal of the Royal Society in 1882 for their
researches into the classification of the elements.

Of decisive influence on Mendeleyev and Mey-
er's work on the periodic table was their participation in
the Karlsruhe Congress of Chemists in September 1860.
This first international conference of the emerging sci-
ence of chemistry, attended by 127 chemists, was orga-
nized by Karlsruhe chemistry professor Karl Weltzien
along with two colleagues from France and Belgium.

The goal was to clarify fundamental questions of chemi-

The Polytechnical College

cal structure theory through discourse with fellow spe-
cialists. The contribution by the Italian chemist Stanislao
Cannizzaro (1826-1g10) provided significant impetus
for Mendeleyev’'s and Meyer’s conception of the PSE.
Building on the ideas of his compatriot Amedeo Avoga-
dro (1776-4856), Cannizzaro clarified the then highly
controversial issue of calculating atomic weights. Lothar
Meyer later reflected on this breakthrough: “The scales
fell from my eyes, the doubts vanished, and a feeling of
calmest certainty took their place. [...] Many other par-
ticipants at the meeting must have felt the same way as

| did.” /131
Michael Ménnich
012 Herbarium of Alexander Braun

(ca. 1840)

The herbarium, part of a botanical collection by

Alexander Braun (1805-1877), includes speci-
mens such as the Chenopodium procerum of the genus
goosefoot, here mounted on cardboard. Braun taught
botany and zoology at Karlsruhe Polytechnical College
from 2833 on. His courses were part of the curriculum
of both the Forestry School and the Higher Vocational
School, which were separate technical schools within
the college.

Although Braun’s primary role was teaching, his
extensive collecting activities reflect his dedication to
research. At this time, biologists focused on taxonomy,
the comparative study of organisms, and conclusions
drawn about their interrelatedness based on morphologi-
cal characteristics.

Such research and the resulting scientific pub-
lications likely facilitated Braun’s subsequent academic
career. From 1846, professorships followed in Freiburg,
Giessen, and ultimately at Berlin University. His profes-
sional development exemplifies that of many nine-
teenth-century scientists who used a polytechnical col-
lege as the first step toward a university career. This
was also true institutionally. Staff exchanges with univer-
sities during this period were instrumental in the further
development of Karlsruhe Polytechnical College.

Botany and zoology, fields which Braun taught,
continue to be part of KIT’s curriculum today. kn

Herbarium page,

ca. 281 x22.3 cm (all mounted specimens).
State Natural History Museum Karlsruhe,
KRO193703.
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Object proposal
Dr. Peter Mdiller, Naturwissenschaftlicher
Verein Karlsruhe

Karlsruhe as the Cradle of Genetics
Joseph Gottlieb Kélreuter (1732—1806) was appointed in
1763 by the Electors of Baden to head the Botanical
Palace Gardens and serve as Professor of Natural History
in Karlsruhe. By crossing plant species, he demonstrated
that in sexual reproduction, both the male and female
contribute genetic information equally to their offspring.
This finding challenged the prevailing belief of the time
that inheritance occurred solely through the male. A
century later, Kolreuter’'s work provided important impe-
tus for Gregor Mendel (1.822-1884) 100 years later to
explore the inheritance of individual traits across genera-
tions. Mendel’s research laid the foundation for genetics
as a central discipline in biology. Kdlreuter also observed
that hybrids of closely related species exhibited partic-
ularly vigorous growth — a phenomenon now widely
utilized in agriculture to enhance the yield of hybrid vari-
eties. In recognition of Kolreuter’s pioneering contribu-
tions, the Botanical Institute at KIT was renamed the
Joseph Gottlieb Kolreuter Institute of Plant Sciences
(JKIP) in 2023.

Holger Puchta, Peter Nick (JKIP)

013 “Knelpbild”

(1844)

This silhouette is of a student from Karlsruhe

Polytechnical College sporting the colors of a
Karlsruhe student fraternity, presumably the Vitruvia,
on his cap and ribbon. Handwritten below: “A. Eck seinem
Schaedel, Carlsruhe 1844, along with a monogram for
the fraternity's motto, the so-called Zirkel. Before the
advent of photography, such representations, known
as Kneipbilder (literally, ‘libation portraits’) or Couleur-
bilder, depicted members of student fraternities. These
images were exchanged among students and kept as me-
mentos after graduation. Long rows of them were also
displayed on the walls of a fraternity house. These cus-
toms, common among student fraternities, illustrate that
the students at Karlsruhe Polytechnical College were
following university traditions long before it became an
officially acknowledged advanced Polytechnic. The first
student fraternities in Karlsruhe were established in
the mid-183o0s, well before the Baden government rec-
ognized the university ranking of this college. This re-
flects how much the students’ sense of identity and
tradition anticipated the formal development of their
educational institution. kn

132

Kneipbild with silhouette of Arthur von Eck and
dedication to Franz Schaedel,

ca.8.6x10.2 cm,

India ink, behind glass in wooden frame.

KIT Archives 28005/36.
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014 School-Leaving Certificate

(1831)

“..and not unsuccessfully.” — Thus the assess-

ment by Wilhelm Ludwig Volz (1799—1855), pro-
fessor of mathematics and mechanical engineering at
Karlsruhe Polytechnical College about the progress of
the pupil Heinrich Sprenger. Some of the other predi-
cates, tenin total, in Sprenger’s report are equally glow-
ing. The document was created over five days in succes-
sive entries on a pre-printed form with the institution’s
name at the top. The handwritten entries by the lecturers
described their teaching content and, as with Volz, pro-
vided information on a student’s progress and, in some
cases, on diligence and comportment. Because the en-
tries cover the three school years from 1828/2g to
1830/34, it is possible that this certificate was filled out
upon Sprenger’s departure from the Polytechnical Col-
lege. It is also conceivable that Sprenger used this sum-
mary to help him find employment before his studies had
been completed. This apparently irregular document from
today’s perspective may not have confused his contem-
poraries. In the first decades of the Polytechnical Col-
lege’s existence, there were neither final exams nor the
option to acquire an academic degree. That only became
the norm after the turn of the twentieth century with
the introduction of the graduate engineering program,
Diplom-Ingenieur. Even shortly before then, leaving
certificates consisted of a tabular list of courses attend-
ed each semester. kn

School-leaving certificate from Karlsruhe
Polytechnical College for Heinrich Sprenger,
October 15-21,1831,

24.3x34.2 cm.

KIT Archives 29002/11.2.
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1955

Theater Poster
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061 Karlsruhe Standard Brick ca. 1980
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1958

Radiation-Protection Slide Rule
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063 Separating Nozzle for
Uranium Enrichment 19es
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064 Canine Unit Pennant ca. 1980 5 p.280
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2@8 The Nuclear Research Center and Karlsruhe Research Center



065 Fish Knife ca. 1960 5 p.280
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015 File on a Strike by Polytechnicians

(1848)

The volume of files on display here documents

the impact on Karlsruhe Polytechnical College of
the unrest in Baden during the revolution of 1848. In
March 1848, 192 of its pupils petitioned the Second
Chamber of the Baden Assembly, demanding that the
college’s technical schools be transferred to one of the
state universities. They had been calling for fundamental
changes in Karlsruhe. They issued a list of grievances
opposing the rules of conduct and calling for the dismiss-
al of certain teachers; the introduction of private lectur-
ers and a broader range of courses; the establishment
of a central school library; and reforms toward adopting
university-style institutional self-governance.

In April 1848, unrest in the Grand Duchy reached
its first climax with the uprising led by Friedrich Hecker.
Just two weeks after the military put down the Hecker
march, students in Karlsruhe publicly displayed their con-
cerns. On May 6, many of them demonstratively moved
away to Ettlingen, “to defy concessions” — according to
Carl Heinrich Albert Kayser (1798-1870), director of the
Polytechnical College at the time. This type of student
strike had been a common means of exerting pressure
at universities for centuries. This campaign at the Poly-
technical College did not meet with immediate success.
Following the government’s instructions, the school man-
agement threatened the protesters with expulsion. Most
soon returned to class, some only after the deadline
had passed. By readmitting upon request those who had
joined the exodus, the first student revolt in Karlsruhe
came to an unspectacular end. Some of the demands
made in 1848 were eventually met, albeit in some cases
with a considerable time lag of twenty years. The intro-
duction of the status of private lecturer, for instance,
occurred in 4868. kn

File on the exodus of students from Karlsruhe
Polytechnical College to Ettlingen,
1848-1849,

30.5%x22.0x%x17cm.

KIT Archives 10001/326.
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The Polytechnical College

Matriculation Roster of
Karlsruhe Polytechnical College
(1852-1859])

016

This weighty volume contains student enroll-

ment lists. Such registers had been central
to university administration since the Middle Ages. In
classical universities of pre-modern times, enrollment
conferred academic citizenship and membership in a
corporation separate from the city and other legal com-
munities. Universities even had their own courts where
members had to be sued by outsiders. However, none of
these characteristic privileges existed at Karlsruhe
Polytechnical College when it was founded in 1825,
Instead, the names of pupils entering the school were
meticulously recorded in rosters kept by the school’s
administrative staff.

This practice changed with the 1852/53 aca-
demic year when students were required to enroll them-
selves in their own handwriting on lists laid out on several
counters at the beginning of each semester. By formally
adopting such academic customs, the intention may have
been to appease students interested in their Polytechni-
cal College developing into a university. These bound en-
roliment lists in volumes covering several years of school
operations can be seen as an expression of institutional
self-esteem. Although such fat volumes combining many
different lists are less research-friendly, they are clearly
more respectable than a pile of loose notebooks. kn

Matriculation Roster of Karlsruhe
Polytechnical College,

354 x 225 x 70 cm (waste-paper-lined spine
broken).

KIT Archives 21003/1.
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017 Painting “Hohentwiel beil Singen”

(1858)

The painting of Hohentwiel mountain is by Ferdi-

nand Redtenbacher (1809-1863). Redtenbach-
er taught mechanical engineering at Karlsruhe Polytech-
nical College and served as its director from 12857 to
1863. He played a pivotal role in establishing the Me-
chanico-Technical School in 2847, which later evolved
into KIT's Department of Mechanical Engineering. His
efforts in shaping the curriculum made the Polytechnical
College a major attraction for students from across Eu-
rope and beyond by around 1850.

Redtenbacher’s teaching approach emphasized
a solid foundation in mathematics and the use of models

203



and blackboard drawings in lectures to illustrate con-
struction principles. He deeply valued “the cultural devel-
opment of the industrial public in general,” toward im-
proving the social status of engineers through education
in history and literature. /132 This broader educational
perspective was influenced by his personal interests

in philosophy, literature, and painting. His painting Hohen-
twiel bei Singen exemplifies Redtenbacher’s artistic in-
terests. The castle on Hohentwiel mountain is a setting
in the historical novel Ekkehard by Victor von Scheffel,
published in 1855, and according to the inscription on
the back of the painting frame, this literary work was the
inspiration for Redtenbacher’s work of art.  kn

Ferdinand Redtenbacher:
Hohentwiel bei Singen,
417 x 329 x 3.3 cm,

oil painting on cardboard.
KIT Archives 28501/18.
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Redtenbacher’s Work in the Context of
Intellectual History
Ferdinand J. Redtenbacher devoted great effort to devel-
oping the underlying theory of mechanical engineering,
as his body of work demonstrates. His high level of tech-
nical insight earned him the distinctive title of “founder
of scientific mechanical engineering.” This theoretical ad-
vancement of mechanical engineering as a science, with
its decidedly innovative character, also invites consider-
ation of his underlying philosophical views, which may
have influenced his approach to technology. Biographical
sources suggest that Redtenbacher was deeply interest-
ed in the philosophy of his time, dating back to his stu-
dent years in Vienna, when he was under twenty. At that
time, Immanuel Kant's latest works were on the index of
banned books. However, this did not deter Redtenbacher
and a circle of his peers from acquiring and studying
these works in secret — an act that could have led to se-
vere imprisonment. /133 Notes on his life reveal that
he continued to study philosophy, especially from the
Age of Enlightenment, to the end of his days. The writings
of thinkers of that period not only captivated him but
likely also influenced his reflective thought.
Redtenbacher’s affinity for Kant’s philosophy,
which was highly influential at the time and explored
paradigm shifts, was grounded in the call to “use one’s
own understanding” and “free oneself from self-imposed
immaturity” / 13% This suggests that Redtenbacher like-
ly applied these principles to practical fields such as
technology. The integration of empirical knowledge into
a theoretical scientific system, structured around a priori

210

forms of thought, is a key aspect of Enlightenment
thinking.

There are indications that Redtenbacher was
also influenced by Wilhelm von Humboldt's educational
theory, which centered on a foundation in philosophical
knowledge. Redtenbacher’s approach in Karlsruhe re-
flects this, as he integrated philosophy and other sub-
jects in the humanities into the study of technology, par-
ticularly mechanical engineering. /135 This inclusion
of broader teaching content highlights his deep interest
in society, as encapsulated in the surviving quote: his “en-
deavors as a teacher ... were not only focused on the
theory of machines,” but also on the “cultural develop-
ment of the industrial public,” which was equally import-
ant to him. /136

Redtenbacher’s humanistic outlook is also evi-
dent in his ethical and social commentary. For instance,
he lamented the absence of a “humane standpoint”
in “industrial activity.” /137

The ideals of the Age of Enlightenment were
closely tied to significant social upheavals and indeed
revolutions in many countries during that period. This cul-
minated in the attempt to establish a new democratic
order through the Frankfurt National Assembly in 1848—
49. Redtenbacher was nominated to represent his
hometown of Steyr at the assembly, likely due to his con-
victions, but he ultimately declined the delegation.

Even these few references reveal that the intel-
lectually so gifted Redtenbacher engaged deeply in
the scientific and theoretical reflections of this pivotal
philosophical and social era, applying them innovatively
to his field.

His philosophically inspired approach, which
prioritized human reason over a purely empirical-mecha-
nistic understanding of knowledge, is perhaps best en-
capsulated in the quote handed down on a print of
his portrait: “Wherever something stirs, mechanics is in-
volved:; but minds do not stir through mechanics.” /138

Enrico Savio

018 Model for Teaching Mechanical
Engineering

(ca. 1850])

It may look clumsy — but it does move. Models

like this were important teaching aids in the me-
chanical engineering program established by Ferdinand
Redtenbacher (180g9—-1863) at Karlsruhe Polytechnical
College since 1844. His innovative approach became the
foundation of mechanical engineering as a separate
scientific discipline. A key focus of his was, to minimize
the effort required to develop machines by calculating
forces and material strengths. He saw this as a means for
the Continent to compete with British industry. Redten-



bacher’s mechanical engineering course in Karlsruhe ini-
tially offered two years of training in the foundations, with
strong emphasis placed on mathematics. This was fol-
lowed by two years of specialized training. From 1847, the
last mentioned courses were offered at a dedicated tech-
nical school, marking the beginning of what would be-
come KIT’s Faculty of Mechanical Engineering.

The demonstration models acquired by Redten-
bacher, along with other model collections, became a
hallmark of quality for the Polytechnical College. William
Barton Rogers, founder of MIT, referred in a report on
Karlsruhe Polytechnical College to “an extensive museum
of mechanical models of all conceivable mechanical com-
binations” that he had visited. /139 The models were part
of a multimedia exhibit. Redtenbacher’s actual lecture
material was supplemented by blackboard drawings from
his own hand and even acoustical imitations of machine
noises. This form of teaching attracted students from all
over Europe. kn

Gear model for non-uniform periodic motion
transmission by means of non-circular

gear wheels,

ca.45.0 x 30.0 x 20.0 cm,

cast brass and iron.

KIT Department of Mechanical Engineering,
Redtenbacher Collection.

N Teaching and Academic Study;
Milestones in KIT’s History

© 010; 017; 019; 020; 023

019 Transcript of a Mechanical
Engineering Lecture by Ferdinand
Redtenbacher

(1856-1857)

In 2844, Ferdinand Redtenbacher (1809—1863)

joined Karlsruhe Polytechnical College and es-
tablished a new approach to teaching mechanical engi-
neering based on his own ideas. Today, his innovations
are considered the scientific foundation of the field. His
teaching revolved around lectures. He used notes on
the blackboard to demonstrate the necessary calcula-
tions and illustrated machines and their components
with quick chalk sketches. Movable models were also em-
ployed to demonstrate mechanical functions.

To ensure that the teaching content be retained,
students had to quickly jot down what they heard and
saw during lectures and then in later revision make de-
tailed fair copies. These copies were what were studied
at home. This process required not only legible writing
and precise language but also adequate drawing skills to

The Polytechnical College

sketch the occasional colorful illustration. In addition to
attending and studying the lecture material, students
performed design exercises to apply what they had
learned. Lecture notes and practical drawings preserved
in the KIT Archives demonstrate that these articles

were kept long after they had served their academic pur-
pose. kn

Ferdinand Redtenbacher: Maschinenbau,
1. Curs,

transcript by Carl Wenger,
23.0x286x25cm,

half-leather binding.

KIT Library Il E 487/1.
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Mathematical Thread Model
(1887)

020

“Descriptive geometry forms the basis of the

entire education in graphics at the Polytechnical
College,” this according to the school’s program from
1840. Over a period of two years, students were taught
the fundamentals and skills of descriptive geometry in
a series of courses. This specialized mathematical field
focuses on the geometrical and constructive methods
for projections of three-dimensional objects onto a
two-dimensional plane. Practical courses complemented
the theory, in which students built models based on
mathematical textbook problems to visualize surfaces,
curves, and sections described in theoretical terms.

KIT has a collection of these thread models from
the 1870s to the 1g10s. Labels on some models indicate
the specific problems and textbooks involved, with fre-
quent references made to Christian Wiener’s textbook
on descriptive geometry (1884—-86) and Karl Rohn'’s
textbook dedicated to this branch of geometry (1g01).

Today, the tasks once solved by means of de-
scriptive geometry are largely performed by computer.
As a result, the focus of study has shifted toward mas-
tering Computer-Aided Design programs and using them
to solve complex problems. as, kn

Model of the 3rd-degree Cayley plane,
maker: Bartholomeus Hendriks,
ca.42.0x32.0x272cm,

plywood, textile threads, paint.

KIT Archives 28508/12.
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Modern Models

Under the guidance of their teacher Christian Wiener,
students at Karlsruhe Polytechnical College attended
practical courses on models. Wiener was professor of
descriptive geometry in Karlsruhe since 1852. In this
subject, aspiring engineers learned how to design build-
ings and machines. It was a permanent part of basic
mathematical education at technical educational estab-
lishments in the 2gth century. The Karlsruhe models
share a very distinctive style, varying in form and materi-
al with maker. Some models are made of wood, strung
with threads, others have a metal frame. Some are fili-
gree in design and remind one of Art Nouveau decora-
tions, others rather resemble pieces made by a carpen-
ter’s apprentice with functional frames. Many models
bear the names of their makers — there is really no need
to specify the gender here, because in this period stu-
dents were without exception male.

Seminars on making mathematical models were
a typical component of technical courses of study during
the 1gth century. These courses served as exercises in
geometric planar and orthogonal perspective, that s, the
transposition of a three-dimensional object onto a
two-dimensional drawing and vice versa. Very different
materials were used in the process. Some models were
molded by hand out of plasticine and subsequently cast
in plaster; others were turned wood or were built of in-
terlocking pieces of cardboard. Each material deter-
mined its own building technique. Models made of thread
with a metal or wooden frame were made using ready-
made templates.

Thread models like the ones in the Karlsruhe
collection first evolved in Paris around 1830. The idea of
depicting second-order surfaces by means of a metal
frame with threads strung inside it originated from the
mathematician Théodore Olivier, professor of descriptive
geometry and cofounder of the Ecole Centrale des Arts
et Manufactures. Olivier wanted to train modern engi-
neers, in other words, ones who knew how to find an-
swers to the challenges of the industrial age. They had
to work with materials that were also used in industry,
for instance, metal or else glass and cement. In the col-
lection that Christian Wiener had assembled, there were
models not only of metal and thread, but also of entirely
different materials, such as wood and plaster. His son
Hermann Wiener (1857-1939) specialized himself whol-
ly in models of one particular method of production.
Hermann Wiener had studied with his father for two
years in Karlsruhe, attending the model-building practi-
cal sessions and thus had learned how to depict sec-
ond-order surfaces spatially. For that he exclusively used
brass wire and silk threads.
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These wire and thread models, made up to the
1910s, were also considered “modern” because they
were quite different from the material regularly used in
model building: plaster, which by then was considered
outdated. Consequently, thread models can be seen as
modern in two respects. On one hand, with regard to the
new challenges posed by industrial modernity, and on
the other hand, for aesthetic reasons. One material (wire
or metal) was superseded by another (plaster, card-
board) because of new conceptions about aesthetics
and functionality. Hermann Wiener deemed plaster infe-
rior because it replicated a geometrical surface too im-
precisely. He expected a model to be simple and clear —
which metal and threads could achieve particularly well.
The possibility of expressing mathematical properties of
a model by specific materials is characteristic of
three-dimensional models. They cannot be realized in a
computer and that is the intrinsic value of mathematical
collections even now. /140

Anja Sattelmacher

021 Lantern Slide from Bruno Meyer’s
Publishing House

(ca. 1885)

In 2874, art scholar Bruno Ludwig Julius Bogus-
laus Meyer (1840—-1917) was appointed profes-
sor of art history, which subject had been established at
Karlsruhe Polytechnical College in 2868. Originally from
Berlin, Meyer had a longstanding interest in photography
and quickly recognized the advantages of the new tech-
nology called sciopticon, an early predecessor of the slide
projector. This innovation allowed images to be shown
to the whole audience simultaneously during lectures,
eliminating delays caused by passing around graphic and
photographic reproductions. Among elite circles of art
historians, however, such advances met with disapproval.
Upon his appointment to Karlsruhe, Meyer pro-
moted his idea and began to build up a collection of pho-
tographic images from his own resources. By 1880, the
Polytechnical College enabled him to set up a lecture hall
equipped with a projector and all the necessary appara-
tus. In 1883, Meyer responded to the demand for art
slides by establishing his own publishing house. However,
an audit revealed that Meyer was financially profiting
from this venture, which he denied, leading to a dispute
between Meyer and his employer. In 1884, Meyer re-
quested to be released from the Baden civil service. He
returned to Berlin, where he successfully advocated for
the modernization of copyright law for “products of pho-
tographic technology” at the turn of the century. /141
Just a few years later, lantern slide projections
had become an integral part of art history classes. The
resulting slide libraries of art history institutes continue
to be a central component of the teaching apparatus.



The image collections from these lantern slide libraries
are being digitized since the 2010s and made available to
students and researchers through online databases. In
many instances, the term “Diathek” (slide archive) is still
retained. as

Lantern slide of a graphic reproduction of
Titian's La Bella (1536),

published by Bruno Meyer,

85x10.0 x0.2cm.

KIT Archives 28002/872.
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The Lantern-Slide Presentation as a
Medial Innovation
In late 1880, Bruno Meyer began using a sciopticon to
illustrate lectures at Karlsruhe Polytechnical College,
thus introducing art-historical photographic lectures into
academic teaching. In 1883, he published a catalog of
glass slides — a directory of 4,000 glass photograms for
art history instruction. Considering the state of photog-
raphy at the time, and the challenges of photographic
slide projection, in particular, it was no small feat to utilize
it. Early photography struggled with orthochromatic color
reproduction, making it difficult to reproduce paintings.
Additionally, the photomechanical reproduction of photo-
graphic originals was complicated. For projection
purposes, slides also required high lightfastness and con-
trast. Meyer, who was busy all at once as full professor,
photographer, and image publisher during this project,
specialized in the intricate process of carbon printing, re-
sulting in sepia-toned images on 85 x 100 mm glass
slides. The nine glass photograms preserved in the KIT
Archives are like a time capsule, capturing the limitations
of early photography. To avoid issues with tonal value
reproduction, Meyer photographed paintings from en-
gravings, thereby transferring the older reproduction me-
dium into a new technical process. This is particularly evi-
dent in the Karlsruhe collection, which contains slides of
Titian engravings. Combined with the index detailing the
collection’s distribution across different epochs, the
Karlsruhe glass photograms are not only historical docu-
ments of photography but also artifacts of the evolution
of the media in art history and the nineteenth-century
teaching canon. Materially, these artifacts are notable for
the visible traces of manual work, highlighting the experi-
mental nature of the project. Beyond their object-specific
characteristics, Meyer’s pioneering work also represents
a significant intervention in university infrastructure.
The newly acquired projector and the installation of dim-
mable gas lighting were designed to establish a new
media disposition, one that would have a lasting impact
on art history and academic practice. /142

Maria Mannig

The Polytechnical College
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022 Research into Electromagnetic Waues
by Helnrich Hertz
(1886)

Nowadays, life without a smart phone, portable

computer, and countless other wireless commu-
nication devices is hardly conceivable anymore. Wireless
telegraphy, radio, and television were already shaping the
era during the twentieth century. Heinrich Hertz (1.857-
1894) had set the stage with his research in Karlsruhe
into the nature of electromagnetic waves. In 188g, this
young private lecturer accepted his first professorship at
Karlsruhe Polytechnic, where he had the opportunity to
conduct experiments. During Hertz's tenure at Karlsruhe,
student enrollment was exceptionally low, due to the
economic crisis known as the Great Depression, which
started in 1873 and persisted into the 18gos. In Novem-
ber 1886, Hertz artificially generated a spark notin a
laboratory, but in the main building on Kaiserstralle in a
lecture hall now named after him. He successfully de-
tected the electromagnetic pulse emitted into the air a
few meters away, creating a wireless transmission be-
tween a transmitter and receiver.

Hertz focused solely on basic research and
showed little interest in practical applications. It wasn't
until the mid-128gos that radio technology began to be
used in communications by Hertz's predecessors on the
Karlsruhe chair, Ferdinand Braun and Guglielmo Marconi.
Both received the Nobel Prize for their work in 2gog.
Hertz had already died of blood poisoning in 2894 at the
age of 36. However, in 1930, the physical unit for oscilla-
tion frequency was named after him. Nearly every electri-
cal device used in daily life now bears Hertz's name with
the indicated alternating current frequency “50 Hz"
required for its operation. kn

The apparatus Heinrich Hertz used to
investigate electromagnetic waves:

(far left) a spool-shaped Rihmkorff spark coil as
voltage source, (center) the air gap between two
aligned spheres for the spark to traverse,

(right) the wireless receiver of the signal
generated by the jumping spark.

Photograph after 1886,

unknown photographer.

KIT Archive 28010/1 3152 (reproduction of an
original in Deutsches Museum, Munich).
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Freedom of Research 140 Years Ago

That electricity and magnetism are interrelated was al-
ready known from observations in the mid-nineteenth
century. Scientists were only debating about how. One
key controversial issue was whether the effect occurred
instantaneously, like a lever’s action regardless of dis-
tance, or whether it propagated as a wave at a finite ve-
locity. James Clerk Maxwell formulated his fundamental
equations of electromagnetism in 1864 but could not
prove their validity. Heinrich Hertz had been studying
electromagnetism already as Hermann von Helmholtz's
assistant at the University of Berlin. After two years in
Kiel, at the age of 28, he saw an opportunity to pursue his
favorite research focus at Karlsruhe Polytechnic as suc-
cessor to Ferdinand Braun. Only there did he gain access
to essential instruments — primarily from Braun’s labora-
tory — and a sufficiently spacious facility was made avail-
able to him that is now called the Hertz lecture hall.
Using his refined and newly developed equipment (spark
inductor, Hertzian dipole, etc.), he proved within just three
years the existence of electromagnetic waves and eluci-
dated numerous related phenomena, which his many
acclaimed detailed publications document.

Heinrich Hertz was undoubtedly brilliant; one
might ask, however, whether such a career trajectory
would have been possible in our current academic envi-
ronment. Hertz completed his physics studies and doc-
torate in under three years and secured a professorship
just five years later at Karlsruhe Polytechnic. He spent
his four most productive years conducting hands-on lab-
oratory research there in addition to his teaching load.
One wonders if such an achievement would be feasible in
an era of accreditation programs, reduced funding, and
extensive bureaucracy.

Had he not died in 18g4, Hertz would certainly
have received the Nobel Prize but that award only existed
from 2go4 on. If there is an even greater distinction for a
scientist, then it is, becoming the namesake of a physical
unit. In this sense Heinrich Hertz is certainly the most fa-
mous former member of Karlsruhe Polytechnic resp. KIT.

Thomas Zwick

023 Drawing Exercises by a
Civil Engilneering Student
(1891-1893)

Producing technical drawings, like those shown

here, was an important part of studying at Karl-
sruhe Polytechnical College and the later Polytechnic.
Students developed these skills in courses in such vari-
ous subjects as freehand drawing, plan and terrain draw-
ing, or lighting theory and perspective. They also engaged
in extensive exercises in descriptive geometry; and callig-
raphy to head such drawings was also part of the curricu-
lum. This training was a common requirement across en-

Karlsruhe Polytechnic up to World War I

gineering disciplines, including architecture. The civil
engineering student Ferdinand Lehn (born 1871) had
the architectural drawings he had made between 18g1
and 1893 bound into an elegant half-leather volume, in-
dicating the lasting value he attached to these exercis-
es. His drawings provide an overview of subfields within
civil engineering: bridge construction, railroad construc-
tion, hydraulic engineering, road construction, and sur-
veying. The curriculum also included related disciplines
like architecture and mechanical engineering.

The professors in the civil engineering depart-
ment at the time also figure on these pages with their
distinctive marks attesting a student’s performance:
Reinhard Baumeister (1833-1947) in urban planning;
Friedrich Engesser (10848-1934) in bridge and railroad
construction; Matthaus Haid (1853-1919) in surveying;
and Kosmas Sayer (1851-18gg) in hydraulic engineer-
ing; as well as the architect Adolf Weinbrenner (2826-
1921) and the mechanical engineer Karl Keller (1839—
1928). kn

Ferdinand Lehn: Drawing exercises from
his studies in civil engineering at
Karlsruhe Polytechnic,

679 x 435 x4.0 cm,

half-leather binding.

KIT Archives 28016/31.
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Drawings in Engineering

Ferdinand Lehn’s album illustrates the breadth of civil
engineering studies in the 28gos. It includes typical en-
gine-element designs alongside localized planning proj-
ects for a mill canal or a railroad line. The representation
techniques range from sectional drawings and geomet-
ric analyses of static phenomena, to shaded building
elements and colored landscape depictions. Wood, quar-
ry stones, bricks, vegetation, water, and stratified soil
are all meticulously reproduced. But human figures are
nowhere to be seen, not even as decorative additions.

Lehn’s drawings document the significance of
infrastructure projects at the height of industrialization.
Apart from omnipresent railroad construction, “river cor-
rection” also played an important role, extending far
beyond the major channelization project of the Rhine.
The reduction of travel times on the then-still-estab-
lished stagecoach routes through constructing new
road bridges also features prominently, smoothing the
way for the later transition to motorized road traffic.

By the time Lehn compiled his album in the late
nineteenth century, technical drawings had long been
established as a medium. Whilst known since antiquity,
they still played a minor role in medieval cathedral
construction. Their widespread use in Central Europe in-
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creased with the introduction of rag paper around 1400,
hence predating the establishment of “modern” tech-
niques of perspectival representation. The affordability
of paper compared to animal-skin parchment was a key
factor. Leonardo da Vinci's ingenious skills at all levels
soon elevated technical drawing to new heights. Even

for Leonardo’s engineering contemporaries, drawings be-
gan to serve various functions: from sketches of buildings
on travels, to elaborately presented client proposals,

and technical treatise illustrations. When the first train-
ing schools for civil and military engineers emerged,
drawing became a core part of the curriculum. Collection
holdings similar to Lehn’s album, from renowned eigh-
teenth-century French engineering schools have also
been preserved.

Not just the viaduct project shown here, but
other pages of the alboum as well thus illustrate how dras-
tically the required skills for (construction) engineers
have evolved. Keyboard typing and screen scrolling have
long since replaced the less forgiving use of brush and
pen. If drawing by hand remains part of engineering train-
ing at all, it is on the hope that such a “haptic” practice
may still foster specific cognitive skills in modern design.
Lehn’s memento thus demonstrates that not only tech-
nology changes over time, but also what can be described
as the history of knowledge in the engineering profession
— shaped then, as it is now, by current media possibilities
and the individual mastery of them.

Marcus Popplow

024 Polarizing Microscope from
Ligquid Crystal Research

(ca. 1890])

The polarizing microscope from the physicist

Otto Lehmann’s (1855-1922) estate was once
the centerpiece of an extensive research environment
at Karlsruhe Polytechnic. It played a key role in funda-
mental research on liquid crystals. In 2888, a letter from
his colleague Friedrich Reinitzer informed Lehmann about
the first observation of the liquid crystals phenomenon.
This fascinated him so much that he devoted the rest of
his scientific career to pioneering researches in the field.
In Lehmann’s time, the term “liquid crystal” was almost
provocative, as it juxtaposed the contradictory concepts
of a crystal as a solid and a liquid as a flowing substance.
Lehmann risked his scientific reputation in attempting
to convince initially skeptical experts that certain sub-
stances have a liquid-crystalline phase between the solid
and liquid aggregate states, in which they flow while also
exhibiting regular, crystalline structures. But the future
potential of controlling the optical properties of liquid
crystals with electrical voltage and taking this as the
basis for creating viewing screens was not yet foresee-
able. Lehmann’s primary interest lay in identifying sub-
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stances with liquid crystal properties, observing their be-
havior, and presenting his findings to both the scientific
community and the public at large. He used microscopes
with rotatable specimen plates to examine the optical
responses of preparations in polarized light. He also used
refined heating devices to heat up and cool down speci-
mens under controlled conditions. Lehmann even built
some of this specialized equipment required for his mi-
croscopic work himself and provided for photographic
documentation of his preparations. In this way, Lehmann
combined the now often disjunct roles of scientific theo-
rist, laboratory technician, and scientific communica-
tor. kn

Polarizing microscope,

30.0 x10.0 x16.0 cm,

maker: Voigt & Hochgesang/Gottingen,
and Seibert/Wetzlar,

brass etc,,

KIT Archives 27059/160.
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Object proposal
The crystallization microscope with temperature equal-
ization and polarization apparatus, which Otto Lehmann
spent years consistently improving, was the only efficient
instrument available that was ideally suited to examine
the phenomena that Reinitzer had observed in cho-
lesteryl benzoate.

Michael E. Becker

From the Carrot to the Flat Screen ...

This phrase succinctly captures the complex and chal-
lenging journey of liquid crystals, from the early careful
observations by the botanist Friedrich Reinitzer, to cur-
rent advancements in screen technology.

In the midst of investigating the two melting
points of cholesteryl benzoate — a cholesterol derivative
he discovered in carrots — and its temperature-depen-
dent coloration in polarized light, Reinitzer reached out to
Otto Lehmann, at that time still a private lecturer (Privat-
dozent) in Aachen, in March 1888. He requested Leh-
mann to “kindly examine” more closely the enclosed sam-
ples using his crystallization microscopes. /143

Lehmann had been acquainted with microscopy
since his school days through his father and had received
advanced training in crystallography at Strasbourg Uni-
versity under the mineralogist Paul Heinrich von Groth. In
his dissertation of 2872 he had already described how to
adapt the microscope to observe crystallization phenom-
ena by adding a gas burner for heating and an airflow
system for cooling the specimens. By 1888, Lehmann’s
numerous publications proved him to be an established
expert in microscopic crystallography, with extensive
experience and the necessary instruments.



After moving from Aachen to Dresden and then,
upon his appointment to Karlsruhe as Heinrich Hertz's
successor, Lehmann published the results of his investi-
gation of Reinitzer's samples in August 288g. He con-
firmed Reinitzer’'s observations and was convinced that
cholesteryl benzoate exhibited both liquid and crystalline
properties. Although he could not fully explain this state,
he described it as “flowing crystals.” / 144 Lehmann
demonstrated that the observed phenomena — multiple
melting points and optical anisotropies in the liquid state
— were not due to impurities but represented special
states of matter (referred to as mesophases by Georges
Friedel). He defended this finding vigorously and elo-
quently for many years against skeptics and mockers.

Starting in 21go8, Lehmann sought to dissemi-
nate his research results on liquid crystals outside Ger-
many. In 1gog, he accepted an invitation to the Sorbonne
in Paris to offer an extensive seminar including demon-
stration experiments. This visit was a great success, lay-
ing the foundation for the French school of liquid crystal
science, with pioneers such as Charles Mauguin, Georges
Friedel, and Francois Grandjean. In 1go4, the Merck com-
pany started offering substances with liquid crystal
phases in its product line to support scientific research.

Interest in liquid crystals waned in the 193Z0s
due to a lack of practical applications, until in the 1g60s,
Richard Williams and George Heilmeier in the United
States developed the first electrically controlled displays.
In 2962, Williams discovered an electro-optical scatter-
ing effect in liquid crystals at the Radio Corporation of
America’s Princeton laboratories, raising hopes by his col-
league Heilmeier and, from 2967 on in the firm, for com-
mercial use as large-scale display elements and even as a
potential replacement for cathode ray tubes in televi-
sions. With similar enthusiasm, a German chemical manu-
facturer announced in 1969 that research on “flat tele-
vision screens would soon be hanging ready on a nail,”
following the development of a liquid crystal material
operable at room temperature. /145

As we now know, these predictions were overly
optimistic. The laws of nature presented engineers with
numerous challenges that would take at least another
thirty years to overcome. Many ideas were turned into
prototypes, patented, and tested, but only a few led to
practical solutions. The next significant step toward the
low-power, high-contrast liquid crystal display (LCD)
came from the research department of Hoffmann-La
Roche in Basel, Switzerland. Inspired by a publication by
Charles Mauguin in 2914, Wolfgang Helfrich developed
and patented together with Martin Schadt the twisted
nematic (TN) cell on December 4, 2g70. Schadt then
systematically developed new liquid crystalline sub-
stances with the required properties and purity, improv-
ing the performance of the TN cell.

The low power consumption and good contrast
of TN cells quickly attracted interest from Japanese man-
ufacturers of pocket calculators and wrist watches.
Hoffmann-La Roche granted the first licenses for the TN
cell as early as 1974. In 1985, Terry Scheffer and Jurgen
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Nehring at Brown-Boveri in Switzerland introduced the
supertwisted birefringence effect, enabling higher multi-
plex rates and screens with a 640 x 480-pixel matrix.
This development paved the way for portable computers.
The evolving state of digital electronics at the time was
finally matched by appropriate visual display units.

In the early 1g9gos, the first liquid crystal displays
(LCDs) with color display and control by thin-film transis-
tors made of amorphous silicon became available. By the
late 1ggo0s, LCDs had begun to be used in offices and
other workplaces. In 2008, global sales of LCD televisions
equalled those of cathode ray tube televisions for the
first time. Since then, large-format flat TV screens have
found their place on walls worldwide.

By 2022, global sales of all electro-optical dis-
plays totaled around 160 billion US dollars, with liquid
crystal displays accounting for more than S0 %. The use
of liquid crystals in windows with controllable light trans-
mission, in electrically adjustable optical lenses, in optical
data processing elements, and in controllable compo-
nents for the microwave range, suggests that further
advancements in this field can be expected in future.

Michael E. Becker, Henning Wéhler

025 Big Book of Doctorates Awarded by
Karlsruhe Polytechnic

(1901-1927)

Initiated in 1901, the Big Book of Doctorates

awarded by Karlsruhe Polytechnic marks a step
toward achieving equality between advanced polytechni-
cal institutions and traditional universities. Throughout
the nineteenth century, the German polytechnic, the
Technische Hochschule, had sprouted independently
from its own roots. Conventional universities comprised
four faculties — the liberal arts (artes liberales), theology,
law, and medicine. Polytechnics, on the other hand, fo-
cused on mathematics, architecture, civil engineering,
chemistry, mechanical engineering, and electrical engi-
neering. As at Karlsruhe, most polytechnics had started
out as polytechnical colleges. One important milestone
in their evolution into universities was the integration of
teaching and research extending beyond mere instruc-
tion. These technical institutions acquired universi-
ty-style organizational structures. One key aspect of ac-
ademic self-governance was the election of directors
and rectors, which practice was also adopted. Additional-
ly, some polytechnical colleges were granted the right to
confer habilitation degrees, allowing them to qualify their
own young academics for professorships. However, for
decades, they were denied the right to confer doctorates
— a fundamental qualification for pursuing a career as
an academic scientist. In the fall of 1899, after Prussia
had paved the way, the technician’s doctorate, Doktor-
Ingenieur, was also introduced in other states of the the
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German Empire. The government of the Grand Duchy of
Baden quickly followed suit, granting Karlsruhe Polytech-
nic the right to award doctorates on December 28,1898.
This right was exercised for the first time in 1901, when
the chemist Adalbert Engler was awarded the degree

of Doctor of Engineering. The binding of the Big Book of
Doctorates, in large format with a representative
half-leather spine — despite its content actually dupli-
cating a simpler doctoral index — reflected institutional
acknowledgment of the significance of this new right

to confer doctorates. kn

Big Book of Doctorates awarded by
Karlsruhe Polytechnic,

457 x 309 x 3.5 cm.

KIT Archives 21013/50551.
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Chain of 0ffice for the
Rector of Karlsruhe Polytechnic
(1902)

026

Almost concurrently with the granting of the

name Fridericiana, Grand Duke Friedrich | of
Baden also bestowed on Karlsruhe Polytechnic a chain
of office for its rector. This gesture was intended to
provide a visible symbol of the institution’s new universi-
ty-like ranking following its recently won right to confer
doctorates.

A purveyor to the court produced the Friderici-
ana’s rectorial chain by commission of the Grand Duke.
Three different craftsmen and a company contributed to
the creation of this gilded silver chain. Karl Hoffacker
(1856-1919), director of the School of Applied Arts and
the Museum of Applied Arts in Karlsruhe, had drawn the
overall design. Rudolf Mayer (1846-1916), a renowned
medalist and teacher at the School of Applied Arts, de-
signed the centerpiece of the chain: a medal featuring
the profile of the Grand Duke. This medal was stamped by
the B. H. Mayer mint in Pforzheim. The chain itself was
meticulously designed and crafted by court goldsmith
Nikolaus Tribner (1849—-1940). The chain links are
adorned with stylized pomegranates, symbolizing power,
life, and fertility. These links alternate with ornamental
knots, from each of which two fruit-bearing branches
extend. Directly above the medal is the provincial es-
cutcheon with a crown crest, also framed by plant motifs.
The escutcheon, pomegranates, and branches are
enameled inred and green. as
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Chain of office for the rector of

Karlsruhe Polytechnic,

design: Rudolf Hoffacker and Rudolf Mayer,
maker: B. H. Mayer/Pforzheim,

chain length: 88 cm,

medal diameter: 5.8 cm,

gilt silver.

Karlsruhe Institute of Technology, Office of the
President.
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027 Memorial Plaque on the Bestowal
of the Epithet “Fridericiana” on
Karlsruhe Polytechnic

(from 1902 on)

“Grand Duke Friedrich of Baden bestowed the

honorary name FRIDERICIANA upon Karlsruhe
Polytechnic during the anniversary celebrations of his
50th year of reign on April 25, 2go2." Thus reads a plaque
dedicated by the rectorate and senate of the Polytechnic
in memory of this privilege “in reverential homage [and]
never lapsing gratitude.”

The conferral of this honorary name marked the
culmination of a significant transformation of the Poly-
technic at the turn of the twentieth century. A key mile-
stone was the granting of the right to award doctorates
in 2899. The long-sought-after equality with traditional
universities had thus been attained. Additionally, a gener-
ous building program led to new facilities for architecture,
chemistry, mechanical engineering, and the natural sci-
ences, enhancing Karlsruhe’s position among competing
technical universities.

Naming universities after regents was common
practice as a mark of distinction. For Karlsruhe, this step
along with the honorary address “Magnifizenz” for the
rector, and his chain of office, represented a notable en-
hancement of its public image. The Grand Duke of Baden
was pleased with the university’s petition to carry the
name of its patron, as reveals a handwritten note by
Friedrich | on the award decree. This gesture may also
have expressed his satisfaction with his long-standing
support of Karlsruhe Polytechnic, demonstrating the
regent’'s commitment to educational advancement.

Little is known about the creation of the com-
memorative plaque. It was produced by the sculptor
Heinrich Bauser between approximately 1go2 and 190-5.
It is believed that the plaque may have been originally
displayed in the auditorium of the architecture building,
which was destroyed in 1944, alongside other plaques of



historical significance. The plaque was rediscovered only
in 20085, in storage for decades with other items from
the institutional history collection in a janitor’s workshop
on campus. as

Memorial plaque,
design: Heinrich Bauser,
cast: Peters/Karlsruhe,
480 x31.0x4.0cm,
bronze.

KIT Archives 28502/39.
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028 Photographic Portrait of
Magdalena Neff

(1906)

German women first received the right to “regu-

lar” admission to academic study in Baden, and
thus also leave to sit the qualifying examinations. After
the admission of women in 2goo Magdalena Meub
achieved regular matriculation at Karlsruhe Polytechnic,
in the winter semester of 1go4/05.

Magdalena Meub, the daughter of master baker
Meub, was born on February g, 1884, in Karlsruhe. In
1893, she entered Germany’s first girls’ preparatory
school, called a Gymnasium, in Karlsruhe, and passed her
school-leaving exams (Abitur) in 189g. Subsequently, she
became Germany’s first female pharmacy apprentice and
successfully completed the assistantship examination.
This qualified her for university studies, since the Abitur
from the girls’ school in Karlsruhe was not officially equiv-
alent to one for boys prior to a decree issued in 1904.

Magdalena Meub studied pharmacy at the Poly-
technic until 1go6 and passed her state examination
with distinction. In the year of her graduation, she married
the pharmacist Adolf Neff, and together they acquired
the Lion Pharmacy in Ehingen on the Danube, which they
ran jointly until 1954.

Magdalena Neff, née Meub, was a pioneer in
many respects. As one of the first female high school
graduates and Germany'’s first female graduated pharma-
cist, she paved the way for many of her successors. She
is regarded as the founder of a network of women from
which the Association of German Women Pharmacists
emerged. as

Karlsruhe Polytechnic up to World War I

Portrait of Magdalena Neff (née Meub),
photographer: Atelier Oskar Suck,

digital copy of an original in a private collection.
KIT Archives 28010/1 7884
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On the Introduction of Women into Academic Study

in Germany

For centuries it was quite naturally assumed that univer-
sities were exclusively responsible for the academic edu-
cation of young men. When women began approaching
German universities in the latter half of the nineteenth
century to seek admission to lectures, there were no legal
barriers to their participation. However, these women
were predominantly foreigners. In Baden, the case of
Sofja Kovalevskaja created significant attention. She had
applied to attend lectures in mathematics, physics, and
chemistry at Heidelberg in the summer semester of
1869. This request prompted a fundamental decision by
the university senate to allow women to attend lectures
under certain conditions, taking into account personal
circumstances. They were permitted, provided the lectur-
er had no objections. By the end of the nineteenth centu-
ry, the number of female students at universities in
Baden, as elsewhere in the German Empire, had increased
considerably. Most women attended to further their edu-
cation without taking any formal examinations, although
some were awarded doctorates.

Despite this progress, women were still excluded
from systematic study. Unlike their male counterparts,
awoman’'s permission to attend lectures could be re-
voked at any time, and ordinary matriculation was not an
option, since women were barred from meeting the re-
quirements for university admission in Germany.

Activists in the women’s movement recognized
that further progress toward gender equality could only
be achieved through equal educational opportunities.
Consequently, education became a central focus of the
bourgeois women’s movement. Following models estab-
lished in Prague and Vienna, the Women’s Educational
Reform Association Frauenbildungsreform opened a girls’
preparatory school, called a Gymnasium, in Karlsruhe in
February 18g3. After six years, the first four girls gradu-
ated in 1899. This grammar school probably provided the
best preparation of girls for the Abitur, leading to the
establishment of similar schools across the German Em-
pire based on the Karlsruhe model.

In the summer semester of 1goo, Baden became
the first state in the empire to allow women to enroll at
its state universities. A little later the other states in the
empire also made it possible for the growing numbers
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of female high school graduates to enroll at their univer-
sities. Bavaria initially followed Baden’'s example in the
winter semester of 1go3/04, followed by Wirttemberg in
the summer of 1go4. By 1909, the enrollment of women
had been introduced in all the states and universities of
the German empire. / 146

Marco Birn

029 Certificate of Honorary Membership
for Gas Chemist Hans Bunte

(1910)

This exquisitely crafted certificate is one of the

numerous honors awarded to Hans Bunte
(1848-1925), a distinguished chemist who served as
professor of technical chemistry at Karlsruhe Polytech-
nic starting in 2887. Bunte made significant contributions
to fuel chemistry and combustion technology, laying im-
portant foundations for the heating industry. His re-
search focused primarily on the production of gas from
coal. Known as illuminating gas or town gas, this energy
source, which comprises approximately 50 % hydrogen
and 20 % methane, was widely used for lighting and
heating until it was gradually replaced by natural gas in
the 1g6o0s.

Hans Bunte, who also served as secretary gen-
eral of the German Association of Gas and Water Experts
(DVGW) since 1884, played a pivotal role in organizing
Germany’s gas and water supply infrastructure. His influ-
ence, together with the petroleum research of his col-
league Carl Engler (1842-1925), established KIT's long-
standing focus on energy, which continues today. The
former Gas Institute at the Polytechnic is now part of the
Engler-Bunte Institute at KIT.

The colored ink drawing above the text of the
certificate depicts the Gas Institute, which was founded
at Karlsruhe Polytechnic at Bunte’s initiative. In 1go7 this
Institute served as the central teaching and research
center for the DVGW, in association with the Polytechnic.
The chemical processes involved in gas production were
its primary research focus, and it also provided annual
training courses for gas works management personnel
throughout Germany. kn

Certificate of honorary membership in the
Bavarian Association of Gas and Water Experts
for Hans Bunte,

October 23,1910,

maker: Franz Xaver Weinzierl, Munich,

38.8 x 30.0 x 2.0 cm,

autograph document on parchment with
an ink miniature,

iIn an ornamental leather binding with brass
appliqués.

KIT Archives 27055/67.
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Hans Bunte’s Research and Development in Technology
In a history of the Gas Institute, written on the occasion
of Hans Bunte’s fiftieth anniversary, Johannes Korting
characterizes him as having “to seek his life’'s work in a
dichotomy: either research and teaching activities, or
rather the constructive technical-design side.” /147 Hans
Bunte’'s honorary membership in the Bavarian Associa-
tion of Gas and Water Experts reflects one side of this
dichotomy: the desire to promote the utilization of scien-
tific knowledge in technical industrial practice and every-
day life through his professional activities.

The other side of his disposition was awakened
by Hermann von Fehling, known for Fehling’s solutions for
quantitative detection of aldehyde groups in sugars,
whom Hans Bunte met during his studies at the Stuttgart
Polytechnic between 1865 and 1867. After a brief period
at Heidelberg University in 1868 with its great research
personalities Bunsen, Kirchhoff, Helmholtz, and Erlen-
meyer, Bunte completed his studies in Erlangen in 2869
with a doctoral thesis under the organic chemist von
Gorup-Besanez on his self-chosen topic: “Investigations
on Urea and Urea Derivatives.” One motivation for these
investigations can be inferred from Bunte’s speech on
the occasion of the handover of the rectorship at Karls-
ruhe Polytechnic on October 24, 28g6. Bunte outlined
numerous examples of how discoveries in chemistry
could solve people’s everyday problems and increase their
prosperity. For example, he categorized Wohler's synthe-
sis of urea as the removal of the barrier “which seemed to
have been erected between organic and inorganic nature;
the belief that a special force, the live force, was active in
the chemical processes in the animal and plant kingdoms
to create new forms, had fallen and the door was opened
for chemical research to enter the field of plant and ani-
mal physiology, agriculture, and medicine.” / 148

Bunte’s work on topics from organic chemistry,
which he carried out at Munich Polytechnical College
with his academic teacher from his time in Heidelberg,
Emil Erlenmeyer, in a “meanly paid assistant position,” was
presumably based on the same motivation. /143 There
he discovered the salts of the S-alkyl esters of thiosul-
phuric acid. This class of compounds, of which he de-
scribed the sodium salt of the S-ethyl ester in his habili-
tation thesis in 2872, has entered the literature under
the name “Bunte salts.” They are useful intermediates in
chemical syntheses and exhibit bacteriostatic, insecti-
cidal, and fungicidal effectiveness. As a private lecturer,
Bunte gave lectures on tar dyes and, in particular on
analytical chemistry, which undoubtedly also shaped his
scientific approach and methodology. Despite his suc-



cesses with synthesis and versatility in teaching, the
prospects boding at the beginning of his career did not
materialize, and more tangible forms of recognition also
failed to happen.

This may be interpreted as impetus for Bunte
to rediscover the technical side of his disposition. The
setting for this was provided by his acquaintance with
Nikolaus Heinrich Schilling, who was director of the
Munich Gas Lighting Company and editor of the technical
journal for the gas and lighting utilities and water supply,
Journal fur Gasbeleuchtung und verwandte Beleuch-
tungsarten, sowie fur Wasserversorgung. He recruited
Bunte for this periodical in 4874. The journal was also the
organ of the German Association of Gas and Water Ex-
perts and its Branch Associations, which Bunte joined in
1875. In close cooperation with Schilling and later as
head of the heating test station of the Munich Gas Light-
ing Company, Bunte carried out numerous experimental
studies that formed the scientific basis for the produc-
tion of gas from coal and its technical application. Hans
Bunte introduced the new scientific principles of heating
technology and findings by the gas industry into German
university teaching for the first time with his lectures on
fuels, gas analysis, and combustion at the Munich Poly-
technic. Due to the lack of recognition for his work, Bunte
left that polytechnic in 2884 without much regret to
work full-time for the gas industry. To this end, he had al-
ready taken over the editorship of the Journal fur Gas-
beleuchtung (since 1876, together with Schilling, and
from 1883 alone), was chairman of the Deutscher Verein
der Gas- und Wasserfachmdnner (German Association of
Gas and Water Experts) in 1882-1883 and its secretary
general from 1885. He held this post until 1gog and was
thus a key driving force behind the intensive scientific
and technical development of the German gas industry.

Carl Engler, who had begun intensive research
into the chemistry of crude oil in Karlsruhe, brought
about Bunte’s appointment as his successor to the Chair
of Chemical Technology at Karlsruhe Polytechnic. The
professional connection to Engler had been established
through work on the subject of lubricating oils. The rapid-
ly growing opportunities in Karlsruhe nurtured Bunte’s
development as an academic teacher and organizer. He
introduced new aspects to teaching, emphasizing the
economic side of chemical engineering. For the first time,
chemistry students gained insight into the economic
context and he pushed for training in mechanical engi-
neering subjects to make their collaboration with special-
ists from outside the field more effective. Together with
Engler, he fought for the right of Polytechnics to award
doctorates.

The expansion of the institute was also linked to
Bunte’s cultivation of special fields of technical chemis-
try, by which the research and teaching there was diver-
sified. At times, up to seven private lecturers worked for
Bunte. The field of tar dyes, on which he himself had |
ectured in Munich, was transferred to these young co-
workers and eventually evolved into textile chemistry.

Karlsruhe Polytechnic up to World War I

Areas of applied physical chemistry and especially elec-
trochemistry were entrusted to Bunte’s young col-
leagues, in particular, Fritz Haber. But he was not an easy
teacher for his young and aspiring colleagues. His former
assistant Ernst Terres remembers: “a word of praise was
rarely or never spoken after a completed piece of work.
The wordless recognition of what had been achieved was
already recognition and praise enough.” /150 Despite
everything, Fritz Haber characterized his time with Bunte
positively: “The 13 years with Bunte were the hardest of
my life, but this time of growth, hope, and advancement
were the happiest years of my professional career.” /151

The conditions at Karlsruhe meant that research
work had to be transferred from industrial applications to
the laboratory. As technology progressed, problems of
gas purification and gas utilization came to the fore and
required ever new scientific methods. As the research
topics grew, so did the requirements. The institute re-
sponded to this with multiple extensions and expansions.
The result was an institute many times the size of what
Bunte had found when he was initially appointed.

Despite the remarkable pace of development,
Bunte felt that laboratory work alone was often insuffi-
cient for studying technical processes. From his time in
Munich, he had also learned that conducting scientific
investigations within a company focused on economic ef-
ficiency during normal operations was limited. His solu-
tion was, to establish a dedicated scientific testing facili-
ty. After years of preparation, during which he secured
most of the necessary funding himself, Bunte founded
the Teaching and Testing Station of the German Associa-
tion of Gas and Water Experts in 2go7. The institute,
affiliated with Karlsruhe Polytechnic and later known sim-
ply as the “Gas Institute,” provided the illuminating gas
industry with a unique research facility unmatched by
any other sector.

The many other facets of Hans Bunte’s person-
ality — as Privy Councilor (Geheimer Hofrat), member of
the First Chamber of the Baden Diet and of the German
Academy of Sciences Leopoldina, and founder of the “gas
courses” — can only be briefly noted here. Korting best
captured his legacy: “That with this [dual] disposition, he
ultimately became one of the pioneering figures who
achieved a perhaps unprecedented synthesis of both
areas to perfection, perhaps becoming the first chemical
engineer in the modern sense, was fortunate for him
and even more so for the entire gas industry.” /152

Henning Bockhorn
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Professorial Robe at
Karlsruhe Polytechnic
(ca. 1961)

030

In 1913, the Baden State Ministry granted pro-

fessors at Karlsruhe Polytechnic the right to
wear a robe and bonnet on ceremonial occasions. This
official attire, intended to convey imposing dignity, was
inspired by medieval university practices. The Karlsruhe
professorial robe, like the one shown here, was made of
black cloth with green lapels, reflecting the Polytechnic’s
colors. This regalia was the crowning achievement of a
series of individually acquired symbols of university sta-
tus. Following the bestowal of the right to confer doctor-
ates in 2899, the rector was granted the right to be
addressed as “Magnifizenz” (Latin: magnificentia) and
soon afterwards came a large seal, a rectorial chain of
office, and the honorable naming of Karlsruhe Polytechnic
after the Grand Duke of Baden.

The robes were initially worn for the annual han-
dover of the rectorate and later for the annual academic
festivities unrelated to rectorial changeovers. Professors
wore their robes during the ceremonial event celebrating
the Polytechnic’s centennial in 1925, held in the Court-
yard of Honor. This tradition continued for the next cele-
bratory occasion in 2g50 as well. However, after 1968, at
Karlsruhe University academic robes were no longer worn
on ceremonial occasions. In 1974, Rector Heinz Draheim
declared that “such outward displays should not unsettle
the positive atmosphere at the university.” /153  kn

Robe of Professor of Chemistry
Ernst Ulrich Franck (1920-2004),
ca.128 x 78 cm,

woolen fabric.

KIT Archives 28507/2.
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Beer Stein
(1913)

031

“My first impressions of a German polytechnic

were quite peculiar. While Russian students /154
were actively engaged in political debates, discussing
complex issues late into the night without arriving at
practical solutions, | unexpectedly encountered German
corps students with scarred faces, comportment | could
not understand, and a pronounced thirst for beer. [t was a
completely alien world, characterized by a strange con-
cept of ‘honor’ and a notable dose of arrogance.” /155

222

This was the impression that Karlsruhe Mechanical Engi-
neering Professor Rudolf Plank (1886-1973) had of or-
ganized student life when he moved from St. Petersburg
to Dresden in 1gos. Given the rich tradition of student
fraternities and drinking culture in Karlsruhe, it is unlikely
that Plank would have had a different experience had he
arrived in Karlsruhe as a student. One of the visible ele-
ments of life in various student fraternities is the formal-
ized consumption of beer. This tradition includes beer
steins adorned with the coat of arms, motto, watchword,
and monogram-like “Zirkel” of the respective fraternity.
The specimen shown here comes from the 'Gewerbewis-
senschaftlicher Verband Vitruvia' in Karlsruhe, about
which little is known. The forms visible here indicate that
proximity to student fraternities was at least sought.

As the fraternities of that time brought together a social
elite, their customs were also imitated by other

groups. kn

Lidded beer stein with a dedication
by Karl Schachtele to Ernst Seeger.
13.5x9.0x12.5cm,

glass, tin, enamel paint.

KIT Archives 28510/1.
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Period
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032 Calculation Table for
Anti-Aircraft Fire
(1915)

The panel, consisting of tables and a shiftable

reading pointer, was designed as a tool for de-
fense against enemy aircraft during World War |. When
the war began, airplanes were quickly developed into a
weapon. The city of Karlsruhe was one of the early tar-
gets of bombing raids. The first was on June 15, 1915,
killing 30 people. Another attack in 2946 killed 120 peo-
ple, including 71 children. Since 1914, Josef Burgin
(1872-1917), a surveyor at Karlsruhe Polytechnic, had
been working on calculation aids for defensive fire. Not
only the impact of the war on the civilian population but
also the presence of anti-aircraft positions in Karlsruhe
may have been a driving force behind his decision to
apply his expertise in this way.

The problem tackled by Burgin involves the rap-
id motion of aircraft in three-dimensional space and
their distance away. A flying object traveling at 150 kilo-
meters per hour at a distance of 1,000 meters can cover
around 50 meters distance in the time it takes for a pro-
jectile to travel from the gun to it. Therefore, anti-air-
craft guns are aimed at the point where the projectile
and the target will meet. The difference between this
and the gun alignment directly on the target is called the
lead. Calculating the lead requires an equation that re-
lates distance, direction, and the velocities of both tar-
get and bullet. The calculation tables created by Burgin
are an attempt to reduce the time required for this
enough to be able to use the result in practice. The lack
of signs of wear on the tables created by Burgin sug-
gests, however, that his tools must have served as mod-
els at best. kn

Calculation table (“Table ")
for anti-aircraft fire,

maker: Joseph Burgin,

619 x 412 x 34 cm,

wood, paper, celluloid, metal.
KIT Archives 28508/60
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068 Tissue Dispenser BOX ca. 1970 5 p.282
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“Henry the Ant”
with His Gearuwheel

HES
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070 The Tension Triangle as a
Bionlic Stabilization Principle 2ees
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071 Tralner for
Minimally Invasive Surgery ca. 2003

232
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Superconducting Magnhetic Coil
for Nuclear Fusilon 2000
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MIPAS Spectrometer 2002

286 The Nuclear Research Center and Karlsruhe Research Center
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Fritz Haber as a Gas Warrior
(from 1915 on)

033

There is an expressive charcoal drawing in the

KIT Archives created by Ernst Schlumberger
(1887-1943). It depicts Fritz Haber (1868-1934) in uni-
form, assisted by a winged monster, spraying poison gas
on a battlefield. Schlumberger had studied under Haber
at Karlsruhe Polytechnic and then become an assistant
at the Institute of Physical Chemistry and Electrochem-
istry under Haber’s successor, Georg Bredig, who also
supervised his doctorate. In 1914, Haber was appointed
as the founding director of the Kaiser Wilhelm Institute of
Physical Chemistry and Electrochemistry in Dahlem, near
Berlin. In this role, he collaborated with the German Gen-
eral Staff in 1914 to develop chemical warfare agents.
He allocated his institute’s resources to this effort and
personally oversaw the deployment of poison gas on the
battlefield. The German gas attack near Ypres, Belgium,
in April 1945, which involved the release of 150 tons of
poison gas, marked the first use of chemical weapons as
tools of mass destruction.

Schlumberger’s undated drawing was probably
made after the poison gas attack near Ypres. Created by
a colleague at Haber's former Karlsruhe Institute, this
work is a critical commentary from within his own field of
expertise.

Ernst Schlumberger, his Jewish wife Kathe, and
their daughter Beate committed suicide in 1943, when
Kathe Schlumberger’s deportation to an extermination
camp was impending. In Berlin-Lichterfelde, engraved
memorial stones, so-called “Stolpersteine” — stumbling
blocks — created by the artist Gunter Demnig, remind
passers-by of that family’s fate. as

Ernst Schlumberger:

Fritz Haber as a Gas Warrior,
34.0 x 30.5 cm,

charcoal drawing.

KIT Archives 28015/2.
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First World War and Interwar Period

Doctoral Certificate of
Irene Rosenberg
(1915)

034

Irene Rosenberg (1890-1986) was a German

chemist. After graduating from Lessingschule in
Karlsruhe in 1g0g, she studied chemistry at Karlsruhe
Polytechnic and Breslau University (today in Wroctaw,
Poland). Following her Diplom examination at Breslau, she
returned to Karlsruhe and began to write her thesis in
chemistry under Carl Engler. Her dissertation, On Some
Components of Sweet Chestnut Leaves, dated November
27,1915, made Irene Rosenberg the first female student
at Karlsruhe Polytechnic to be awarded a doctorate in
engineering (Dr-Ing.). At that time, the female form of
this academic title in common use in Germany today, did
not yet exist.

Before the National Socialist takeover, Irene
Rosenberg had been an active member of the German
Association of Women Academics. Due to her Jewish
background, she was compelled to withdraw. After marry-
ing the medical doctor Eric David Adler, she worked as a
technical medical assistant. Dr. Adler mentions her col-
laboration in one of his essays from 1g21. /156

In 1938, Irene Rosenberg fled to the United
States with her husband and youngest daughter to es-
cape Nazi persecution, and their two elder children joined
them in 1939.

Irene Rosenberg, the first female doctoral gradu-
ate of Karlsruhe Polytechnic, has been acknowledged
otherwise as well. In 1994, a street connecting Engel-
bert-Arnold-StralRe and Engesserstrafte on KlT’s South
Campus was named in her honor. The Irene Rosenberg
Program has been offered since 2002 in Baden-Wurt-
temberg for the promotion of doctoral studies by women
in the engineering sciences. The prize sponsored by
Robert Bosch GmbH for the best master’s thesis by a
female graduate in mechanical engineering is also named
afterher. as

Doctor of Engineering diploma issued by
Karlsruhe Polytechnic,

November 27,1915.

KIT Archives 21013/248.
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035 Emergency Money Uouchers for
On-campus Living

(1923)

This emergency money voucher, printed in Octo-

ber 1923 by the Karlsruhe Association of Stu-
dent Services, exemplifies a level of support for academic
living that far surpasses current day-to-day needs.
During the hyperinflation of that year, the German Em-
pire’'s currency, the reichsmark, lost so much value that
it became practically unusable. For instance, a 280-mil-
lion-reichsmark subsidy intended for building academic
sports facilities depreciated so drastically during the
transfer transaction of the money, that by the time it
reached the Polytechnic’s account, it could only cover
the cost of a few sheets of drawing paper. /157 The cash
desks of Karlsruhe Student Services were a focal point
for most transactions on campus. In 1921, it had opened
a refectory in the architecture building’'s basement, be-
coming a hub of daily student life. This association, es-
tablished in 12919, took on student welfare responsibilities
at the Polytechnic four years later as part of Student
Affairs (Studentenwerk). The issuance of emergency
exchange vouchers was an attempt to create an inde-
pendent functioning payment system. Such a facility
on campus thus offered a service similar to ones set up
by many municipal authorities during this turbulent
period. kn

Emergency money voucher of the
Karlsruhe Association of Student Services,
October10,1923.

70 x54 cm.

KIT Archives 28009/35.
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036 Ammonia Synthesis Reactor

(1923)

The rusty column now standing on KIT's South

Campus served since 1923 as a reactor for
ammonia (NH,) production at Badische Anilin- und
Soda-Fabrik (BASF) in Oppau near Ludwigshafen am
Rhein. After its decommissioning, the large-scale device
was relocated to the campus as a technical monument.
It is a reminder of the development of ammonia synthesis
until 2go8 by Fritz Haber, professor of physical chemistry
at Karlsruhe Polytechnic, with his team of collaborating
BASF employees. Carl Bosch of BASF then played an
important role in scaling the process for industrial use.

The synthesis of ammonia from hydrogen
and atmospheric nitrogen addressed the late nine-
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teenth-century challenge of utilizing the nitrogen in air,
which was abundant but hitherto inaccessible. The driv-
ing force at the time was the anticipated depletion of
natural fertilizers, upon which the food supply of the in-
dustrialized nations depended. By solving this supply
issue through ammonia synthesis, a versatile primary
product became available for the chemical industry. Am-
monia is also used as an environmentally friendly refriger-
ant and in the production of explosives, and its potential
as an energy carrier is being increasingly discussed today.

Ammonia synthesis not only earned Fritz Haber
the Nobel prize in chemistry but also advanced his career.
He was appointed director of the Kaiser Wilhelm Institute
of Physical Chemistry and Electrochemistry, founded
near Berlin in 2g24. During World War |, he worked there
on developing poison gas and personally led the first
frontline use of this new chemical weapon. This aspect of
his work has been the subject of much criticism, as re-
flected in acts of protest affecting the ammonia reactor
and the street sign on Fritz-Haber-Weg, which runs
pastit. kn

Ammonia synthesis reactor applying the
Haber-Bosch process,

maker: BASF, Ludwigshafen,

height: 13.35 m,

steel and other metals.

KIT South Campus, crossroads between
Fritz-Haber-Weg and Engesserstralie.
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Object proposal
The development of the Haber-Bosch process for the
synthetic production of ammonia from nitrogen and hy-
drogen caused a world sensation and had a revolutionary
impact on global history. Ammonia allowed industri-
al-scale production of artificial fertilizer and explosives in
gigantic quantities at very low cost, disregarding natural
saltpeter availability. Prof. Fritz Haber and Dr. Carl Bosch
were both awarded the Nobel prize in chemistry.
Dipl--Ing. Eckhard Dietrich,
General Mechanical Engineering, graduated
1965, and alumnus



037 Uoltmeter

(ca. 1910)

The voltmeter is one of the most common meas-

uring devices in electrical engineering. The one
shown here is used to measure low voltages accurately,
up to 10 volts. Manufactured around 1910 by the Dr.
Th. Horn factory in Leipzig. It was handed over to KIT
Archives by the Institute of Regulation and Control Sys-
tems. Its analog display mechanism and heavy brass
housing indicate the early expansionary phase of electri-
cal engineering at Karlsruhe Polytechnic. Electrical engi-
neering had been represented at Karlsruhe since 1885,
initially by private lecturer August Schleiermacher
(1857-1953). He provided lectures for students of vari-
ous disciplines, primarily mechanical engineering. His own
subject saw significant growth following Engelbert
Arnold’s (1858-1914) appointment as full professor in
1894 — Schleiermacher’s promotion to this rank was in
1896. In 18gg5, the Department of Electrical Engineering
was established, which later evolved into KIT's Depart-
ment of Electrical Engineering and Information Technolo-
gy. Electrical engineering thus advanced from a support-
ing role to a position on a par with architecture, civil
engineering, chemistry, and mechanical engineering. This
growth was met by the construction of the prestigious
Electrotechnical Institute, completed in 28gg. The es-
tablishment of the Light Technology Institute in 1922
demonstrated the role of electrical engineering as a
driving force in the institutional development of Karls-
ruhe Polytechnic during a challenging period. This expan-
sion was significantly supported by strong ties with
industry, which funded specific research activities. kn

Voltmeter with measuring range up to
10 volts,

maker: Dr. Th. Horn/Leipzig,

25.0 x12.0 x12.0 cm,

metals, glass, etc.

KIT Archives 28509/102.
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First World War and Interwar Period

038 Fractionating Column

(1930)

This model representation of a fractionating col-

umn exemplifies chemical engineering at KIT.
Fractionation is the separation of liquid mixtures by ap-
plying heat in fixed, consecutive steps. This process in-
volves repeated cycles of distillation as the basic opera-
tion, enabling chemical production on an industrial scale.
The separation of crude oil into its component parts in
refineries is one of many applications of fractionation.

At Karlsruhe Polytechnic, the research conduct-
ed by Emil Kirschbaum (1goo—1g70) on the fractionation
process from the late 1g20s onward laid the foundation
for the development of chemical engineering as a distinct
discipline. The Institute of Chemical Engineering, estab-
lished in 1872, was already dedicated to applying chemi-
cal processes on an industrial scale, for a long time
focusing mainly on the production of town gas and petro-
leum chemistry.

Kirschbaum transitioned to chemical engineer-
ing from the thermodynamics practiced in mechanical
engineering. In 1929, he founded the Institute of Appara-
tus Engineering at the Polytechnic, which operated test
facilities for researching the fractionation process. This
work initially led to the formation of a process engineer-
ing branch within the Department of Mechanical Engi-
neering. In 1969, the Karlsruhe Department of Chemical
Engineering was established, also incorporating chairs
in chemistry related to gas, oil, and water technology. kn

Model of a fractionating column,

ca.85x 33 x88cm,

copper, brass and other metals.

KIT, Institute of Thermal Process Engineering.
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On the Role of Chemical Engineering

Products derived from process engineering are all around
us. They range from seemingly simple items like drinking
water, sugar, salt, petrol, or basic chemicals, to more com-
plex products such as construction materials, dyes, plas-
tics, foodstuffs, active pharmaceutical ingredients, and
battery materials. Process engineering is also crucial for
managing waste streams, such as exhaust and wastewa-
ter, or recycling materials within a circular economy.

The KIT Department of Chemical Engineering
addresses a broad spectrum of process engineering top-
ics in both teaching and research. Fractionation, a partic-
ularly energy-intensive operation, is just one of many
fundamental processes employed in this field. Process
engineering involves the targeted and optimized combi-
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nation of various fundamental operations. In teaching,
these operations are explored theoretically, quantified
using mathematical models, and demonstrated practical-
ly. Alongside learning how processes work, students also
develop knowledge about products and materials. They
receive a practice-oriented engineering education that
touches on the natural sciences, including physics, chem-
istry, and biology. In research, basic operations, equip-
ment, and processes are used to develop novel applica-
tions by means of modern experimental, numerical, and
analytical methods.

Current societal challenges where process engi-
neering can make a significant impact include the trans-
formation of the economy toward greater efficiency,
sustainability, and climate protection. Research in this
area, for instance, focuses on addressing various unre-
solved aspects of a future hydrogen economy based on
renewable energy sources.

Matthias Kind

039 Table Knife from the Refectory

(ca. 1930)

A table knife with a silver-plated handle and a

stainless-steel blade shows clear signs of wear.
The notably greater length of this piece of cutlery, only
familiar to us these days in a flea market, indicates its ori-
gin from a bygone era. The silver plating signifies the as-
sociation of this object with an upscale milieu. It bears
the stamp “Karlsruher Studentenhaus,” identifying it as
part of the inventory of the refectory established in 1930
for students at Karlsruhe Polytechnic. The knife’s design
reflects the elite status of students at a time when only
a small percentage of the German population went to
college — unlike today, with approximately 55 percent
pursuing higher education. /158 A century ago, the Poly-
technic had around 1,200 students, a stark contrast to
the approximately 22,000 at KIT today.

Students at Karlsruhe Polytechnic could benefit
from the infrastructure of a student residence fully
equipped to meet their needs. This facility included a re-
fectory with a terrace café and refreshment counter,
living quarters, a reading room, a study, a games room,
and even a ballroom with a stage.

The knife’s journey to KIT Archives underscores
the appreciation of the amenities provided by the Stu-
dentenhaus. An alumnus, who had kept the knife since his
student days, returned it at 91 years of age. It is unlikely
that absconded cafeteria cutlery from the postwar peri-
od will be cherished so much in the future. kn
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Table knife from the Karlsruhe Studentenhaus,
maker: Gebruder Hepp/Pforzheim,

252 x23x12cm,

metals.

KIT Archives 28506/1.
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040 Grandstand of the Sports Stadium

(1927-1931)

Today, university sports at KIT encompass recre-

ational and competitive activities offered to
students and staff through the Institute of Sports and
Sports Science. The scientific role of this institute in re-
search and teaching has a long prehistory. As early as
1833, a gymnastics club was established by students at
Karlsruhe Polytechnical College.

Before World War |, geology professor Wilhelm
Paulcke (1873-1949), an avid mountain sports enthusi-
ast, began advocating physical exercise at Karlsruhe
Polytechnic. His efforts only gained significant traction
after World War |. With the ban on compulsory military
service imposed by the Treaty of Versailles and wide-
spread discontent with the peace terms, conditions be-
came favorable for promoting physical exercise. Students
began calling for mandatory physical education as part
of their university curriculum, partly to compensate for
the training previously conducted in the military. This led
to the integration of sports into university life across
Germany. There were also specific military elements to it,
such as shooting training.

By 1934, Karlsruhe Polytechnic had constructed
large sports facilities, including a grandstand on Enges-
serstralie that is still standing today. Designed by Karls-
ruhe architecture professor Hermann Alker (1885-1967),
the grandstand features a self-supporting concrete roof
which was a remarkable architectural innovation. With
approximately 1,000 seats, it could accommodate most
of the student body at Karlsruhe at the time. Film foot-
age of the annual sports festivals shows enthusiastic ac-
tive and passive participation, with professors seated in
the front rows. Winners of the competitions were award-
ed their prizes with a handshake from the rector. kn

Grandstand construction for the stadium at
Karlsruhe Polytechnic,

design: Hermann Alker,

built between 1927-1931.

KIT South Campus, Engesserstralte 20.
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On the Design of the Academic Sports Stadium

in Karlsruhe

From the perspective of academic sports, the university
stadium is a testament to the innovative vision of Rector
Wilhelm Paulcke, a key figure in the German Academic
Committee for Physical Exercise and founder of several
national ski associations. Since 1914, Paulcke had been
championing the “minimum requirement of a training
ground and a sports instructor” at Karlsruhe Polytech-
nic, despite resistance from his own department. In his
opinion, his colleagues in the Senate initially had “little
understanding” for his cause. /153 Paulcke was deeply
troubled by what he perceived as the students’ deterio-
rating health and he was equally concerned about en-
hancing psycho-social development through physical ex-
ercise. /168 When Paulcke became rector of the
Polytechnic in the academic year 1919/20, his position
gained substantial leverage. Germany’'s defeat and the
abolition of compulsory military service under the Treaty
of Versailles fostered widespread support for university
sports, which now suited as an important substitute for
military training. The Karlsruhe stadium was built to the
latest standards: the grandstand suitably housed facili-
ties for the planned health and physical education insti-
tutes besides a large exercise and gymnastics hall still

in use today. The plans also included administrative and
teaching rooms, well-equipped washrooms, a fatigue
pool, and a room for sports medicine treatments. The
outdoor facilities, set amidst the greenery of the pheas-
ant garden, were also well-equipped, attracting part of
the German Olympic team in preparing for the 1926
Games. This layout reflected Paulcke’s philosophy on
health, which emphasized physical activity, proximity to
nature, and hygienic practices.

The stadium provided a much-needed venue for
the burgeoning interest in university sports among Karls-
ruhe students as well as other interested parties, who
had been calling for such facilities years before the stadi-
um was constructed. It soon became a hub of vibrant
sporting activity. University sports had meanwhile be-
come obligatory under the responsibility of the first gym-
nastics and sports teacher in Baden, August Twele
(1896-1985). It was further institutionalized with the in-
troduction of a performance book for all students, which
recorded their physical achievements each semester and
later served as proof of physical fitness for career pur-
poses. Starting in 1924, medical data — including height,
weight, and alcohol consumption, for instance — was
systematically recorded in special monitoring records on
each student. /161

First World War and Interwar Period

Beginning in the mid-1920s, once a year the
stadium became the spotlight of academic life at Karls-
ruhe on Academic Sports Day. This dies academicus
evolved into an athletic festival, like at other universities,
providing an annual showcase for students to demon-
strate their physical fitness and health. Female students
performed round dances; competitive performance was
the prerogative of men. The rector proudly presided over
the medal ceremonies, with students presenting them-
selves in formal or fraternity attire to show how much
they valued receiving their accolades personally from the
rector. “The academic sports festival with its mass exer-
cises became a celebration for the academic family,
during which sports competitions were held before the
eyes of the entire enthusiastically attentive faculty and
civil servants. Only the achievement of the fittest was
what counted here [..], teachers and students at one,
united in harmonious camaraderie.” /162

By the 1gz0s, academic sports had evolved
significantly. Many universities founded academic flying
groups, and new disciplines such as grenade throwing,
small-caliber shooting, cross-country running, or pack
marches were added to the standard disciplines. /163

Swantje Scharenberg

041 Sistrah Lamp

(design 1931)

In 12934, the designer Carl Friedrich Otto Mduller

(born 1885) developed the Sistrah lamp in col-
laboration with the Institute of Light Technology at Karls-
ruhe Polytechnic. At that time, the institute was directed
by Joachim Teichmidiller (1866-1938), who had estab-
lished lighting technology as a subdiscipline of electrical
engineering at Karlsruhe. Teichmuller also created the
Teichmuller sphere, a measuring chamber for lighting de-
vices that allows the intensity of emitted light to be mea-
sured in all directions.

The goal in developing the Sistrah was to create
a “universal” light source that provided maximum bright-
ness completely glare-free and as energy-efficiently as
possible. /164 The lamps were designed in various mod-
els suitable for stores, restaurants, offices, doctors’ offic-
es, schools, and homes. They were available as pendant
and floor lamps. Even a special version for billiard tables is
featured in the 1932 brochure. The name “Sistrah” is
derived from the first letters of the German phrase “Sie
strahlt hell” (“It shines brightly”). This brand name was
used for distribution in Germany, but the lamp was mar-
keted internationally under the brand name Megaphos
(meaning “great light”).

Sales began in 1934 through the company
Sistrah-Licht GmbH, a subsidiary of Mller & Zimmer. The
Sistrah lamp quickly attracted considerable attention
in professional circles due to its innovative technology. Its

245



enduring appeal is evident even today: vintage models
command prices with four digits before the decimal point,
and several versions continue to be produced. as

Sistrah lamp,

ca. 2015,

maker: MZ-Leuchten/Stuttgart,
ca. 42 x50 cm,

mainly glass and nickel-plated steel.
Private holding.
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Chapter 5

National Socialism
and World War II
(1933-1945]

042 Design of a “Thingstatte”
(1934 )

Thingstatten — named after historical sites

where assemblies and court meetings used to be
held — were conceived by the regional offices of the
Reich Propaganda Ministry in 1934 as gathering places.
The mass events there were intended to foster a sense of
national unity in line with National Socialist ideology.
Oversight of Thingstatten was the responsibility of the
national association of open-air and recreational events,
Reichsbund der Deutschen Freilicht- und Volksschau-
spiele e.V, founded in 1933, directly accountable to Reich
Minister Joseph Goebbels. Approximately 400 Thing-
statten were planned, with detailed designs drawn up for
60 to 70 of them, though only a few were actually con-
structed. /185 Notable examples include the Waldbiihne
on the Olympic grounds in Berlin and the Thingstatte on
Heiligenberg, a hill near Heidelberg.

Hermann Alker (1885-1967), a professor of
architecture at Karlsruhe Polytechnic, who had previous-
ly designed the grandstand for the academic sports
stadium, was commissioned to design the Karlsruhe
Thingstatte shown here in a layout drawing. He was also
responsible for designing and building the Thingstatte
near Heidelberg. The Karlsruhe Thingstatte was planned
to be at the northern end of a north—south axis that was
to include the university stadium, a parade ground, and a
fairground. The design envisioned a separation of the
Thingstatte from the rest of the facilities by a small belt
of woodland. The Thingstatte was to have a diameter of
120 meters and seat 10,000 in an amphitheatrical ar-
rangement. The adjacent parade ground to the south and
the fairground were to be situated near the existing
stadium grandstand. The concept envisioned events with
“‘mass choruses” of hundreds of people from among
the “celebrating crowds.” / 166 A total capacity of 17,000
to 20,000 people was estimated and construction
was planned to begin by the end of 1925. /167 The
Thingstatten movement was discontinued before it could
proceed, however, due to a lack of sufficient support for
its vision. as

Hermann Alker: Design for a “Thingstatte” near
the stadium of Karlsruhe Polytechnic.
lllustration from the newspaper article:
Thingstatten der SUdwestmark von R. Alker,

in: Volksgemeinschaft, May 10, 1934,

no. 136, p.10.
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043 Sign for the Oskar Stabel House

(presumably 1934 )

The sign bearing the inscription “Comradeship

House of Karlsruhe Students and the National
Socialist German Student League, Oskar Stabel House”
presumably dates from 193z 4. It was probably affixed to
what is now known as Franz Schnabel House on KIT's
South Campus. Originally constructed in 1857 as a
breeding station for the Grand Ducal pheasant garden
and as a residence for the pheasant hunter, the building
was repurposed after the Nazis assumed power. It was
allocated to the National Socialist German Student
League (NSDStB) intended to accommodate students at
low cost with full board and barracks-style bunk beds
similar to in the Reich Labour Service (Reichsarbeits-
dienst), it reflected a militarized daily routine according to
Nazi principles. This arrangement was part of the broader
aim to bring private areas of life under state control,
particularly within the university sector. The National So-
cialists sought to disrupt existing independent student
structures by using the house as a base for the leaders
of so-called comradeships, essentially student fraterni-
ties restructured along totalitarian lines.

This comradeship house was inaugurated in June
1934 and named after Oskar Stabel (1go1-1g977), who
was a prominent leader of the NSDStB and the German
Student Union. Apart from studying mechanical engi-
neering and writing his thesis at Karlsruhe Polytechnic,
he rose rapidly in the NSDAP party and in the SA. Stabel’s
term as Reichsfuhrer of the NSDStB was cut short by the
Rohm Coup a few weeks after the building’s opening. In
such circumstances its official name couldn’t be kept.

Following World War Il, the building was renovat-
ed and initially served as the Carl Engler and Hans Bunte
Institute of Mineral Oil and Coal Research. By the late
198o0s, it housed institutes from the Department of
Humanities and Social Sciences. In 1992, it was renamed
in honor of the historian Franz Schnabel (1887-1966),
who had been persecuted by the Nazis. kn

Sheet metal sign,

ca. 1934,

156.5x75.0 x 2.0 cm,
copper.

KIT Archives 28506/27.
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044 Protest against the Removal of
History Professor Franz Schnabel

(1936)

In early 1935, the Law on the Dismissal and

Transfer of University Teachers, Enacted as Part
of the Reorganization of the German University System,
authorized the National Socialist regime to reassign or
abolish professorships. The structure and staffing of aca-
demic institutions were thus subject to the orders of
the Reich Ministry of Science, Education, and National
Culture. Against his will, the historian Franz Schnabel
(1887-1966) was relieved of his duties at Karlsruhe
Polytechnic in June 19z6. His publications had revealed
him as an opponent of National Socialism. Officially, this
action was justified as intending to strengthen military
content in the Polytechnic’s curriculum.

Protest against Schnabel’s dismissal took the
form of a typewritten postcard, signed as by “Many,”
which was received by the Polytechnic’s administration
on October 10, 1936. Rector Rudolf Weigel (1899-1955)
forwarded the postcard, posted from Ludwigshafen am
Rhein, to the Ministry of Culture “for possible further
action by the Gestapo.” /188 This move demonstrated
Weigel’s effort to be recognized as a vigilant supporter of
the regime.

After his removal from academic service, Schna-
bel lived on a pension and continued to work on the fifth
volume of his German history in the nineteenth century,
Deutsche Geschichte im neunzehnten Jahrhundert. The
Nazi regime blocked the publication of this work. A build-
ing on KIT’s South Campus has been named in Schnabel’s
memory since 19g92. kn

Anonymous postcard to Karlsruhe Polytechnic,
undated,

received on October 19,1936.

General State Archives, Karlsruhe, 235/2478.
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Maneuvering Room during the Dictatorship
The terse protest note regarding the dismissal of Karls-
ruhe historian Franz Schnabel, received on October 1g,
1936, raises numerous questions about the nuanced re-
lationship between conformity and non-conformity in the
Nazi academic system and the interplay of domination,
self-regulation, and partial autonomy within universities
under the Nazi regime. In recent decades, historians have
explored this complexity and ambivalence, focusing less
on exemplary entanglement or exemplary resistance, and
more on the scope of action within the given context.
The five-line protest, presented in a single sen-
tence, reflects a characteristically bourgeois academic



style. This style claims the authority of scholarly compe-
tence and interpretive sovereignty. It was precisely this
German nationalist professorial pathos — viewing the
German “Volk” as ultimate legitimation, and presuming
to speakin Germany’s name — that facilitated and en-
couraged the early establishment of National Socialism
among the Karlsruhe student body and faculty. The
protest was not directed against the unjust state as such
or the violation of law affecting Franz Schnabel personal-
ly, but rather against an infringement on the professional
rights of the academic elite, an injury to their self-image.
This is expressed in the tone of offended complacency

in which this is interpreted as “a sign of Germany’s deca-
dence in academia.” Schnabel is perceived not as a dis-
enfranchised colleague or fellow human being, but as

“a prominent scholarly force,” a reduced member of

their rank.

In contrast, the rector’s response is far more
political and modern — in the sense of the “Flhrer state”
model. Weigel's suggested “possible further persecution
by the Gestapo” is an example of preemption, what was
called “working toward the Fuhrer” during the Nazi era.
Thus room was made for maneuver. /183

Rolf-Ulrich Kunze

Promotional Film for
Engineering Studies
(1937)

045

In the years leading up to World War Il, the num-

ber of students at Karlsruhe Polytechnic de-
clined sharply. Compared to approximately 1,200 enroll-
ments per semester in the 1920s, the academic teaching
load had halved. To address this concerning trend, a pro-
motional film was created to attract students to the
Polytechnic. The screenplay was written by Mechanical
Engineering Professor Otto Kraemer (1goo—-1986). The
B68-minute black-and-white film in 16-millimeter format
presented local academic members and was largely
filmed on campus and in Karlsruhe. It was produced as a
silent film with intermittent explanatory captions. A nar-
ration was also prepared for live presentation.

The film follows the journey of an engineering
student through to his early professional achievements.
It highlights the advantages of studying in Karlsruhe, the
city’s charm, the allure of the Black Forest, and not least
the career opportunities available after graduation. The
Polytechnic is portrayed as an institution integrated in
the National Socialist state. This is evident in scenes
showing the rector, Rudolf Weigel (18g99-1g55), in NS-
DAP uniform and wearing the chain of office, surrounded
by other uniformed figures. One caption underscores
the conformity with National Socialist ideology by defin-
ing the engineer as an implementer of “the Fuhrer’s
plans.” kn

National Socialism and World War II

Scene from the movie: Ingenieure heraus!
Ein Film vom technischen Hochschulstudium,
Engineers, Step Forward!),

director: Karl Georg Schmidt,

script: Otto Kraemer,

cinematography and editor: L. Koch,
lighting: Otto H. Knoll,

68 minutes,

16 mm, black-and-white,

silent with voiceover commentary.

KIT Archives 28504/52.

The upper scene on page 137 enacts the hand-
shake between Rector Rudolf Weigel and the
student, during the matriculation ceremony
(25:49-25:57). The actors are the rector of
Karlsruhe Polytechnic, Rudolf Weigel, and the
student Carl August Landfermann
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046 Racist Pamphlet on Heinrich Hertz

(1938)

The Student Association (Fachschaft) for

physics at Karlsruhe Polytechnic participated in
the vocational competition, Reichsberufswettkampf
posted in 1937, with an essay titled “Heinrich Hertz — His
Endeavors and Achievements with Special Consideration
of His Racial Ties.” The title alone indicates that these as-
piring physicists, ventured beyond their academic domain
to try to interpret Heinrich Hertz’'s groundbreaking work
in Karlsruhe through the lens of ancestral heritage. The
authors of the essay, closely supported by their academic
mentors, sought to distinguish between Hertz's research
results, deemed objectionable on racial grounds rooted in
the Aryan ideology of “Deutsche Physik,” and his other-
wise outstanding scientific achievements. They attribut-
ed Hertz's experimental proof of the similarity between
electromagnetic waves and light waves to his “Aryan”
heritage, while dismissing his theoretical contributions as
influenced by his Jewish ancestry and therefore “art-
fremd,” alien to their conception of a German species.

The concept of race, particularly when applied to
humans, is outdated as a scientific category. Holding a
scientist’s ancestors accountable for specific aspects of
his work is baseless speculation. Conducting science
within a limiting frame defined by racist self-identifica-
tion, deliberately set apart from the rest of humanity,
highlights the absurdity of such an attempt, clearly craft-
ed to serve as a showcase for the National Socialist re-
gime. The competition submission is a thought-provoking
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example of how easily and quickly scientific inquiry can
descend into ideological delusion.  kn

Werner Gaedcke, Friedmar Grundig, Walter
Hodapp, Walter Hublow, Willi Schramm, Alfred
Winkels, Emil Ziegler: Heinrich Hertz in seinem
Wirken und Schaffen unter besonderer Berick-
sichtigung seiner rassischen Gebundenheit,
1938,

mimeographed typescript.

KIT Archives 27104/11.
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Personnel File on Professor
Rudolf Weigel
(1932-1972)

047

Born in Bretten, Rudolf Weigel (14899—-1955)

passed the examinations for a Diplom degree in
electrical engineering from Karlsruhe Polytechnic in
1923, earned his doctorate in engineering in 2930, and
submitted his habilitation thesis there in 12g34. Initially,
this thesis was rejected by the reviewers. One critic
pointed to the lack of scientific explanations for the se-
ries of measurements Weigel presented on the transpar-
ency of glass. The habilitation proceedings dragged on
into the period following the National Socialist takeover
in spring 193 3. In addition to presenting his scientific ar-
guments in defense of his habilitation thesis, Weigel also
highlighted his longstanding support for the National
Socialist cause, suggesting it as an influencing factor on
an outcome in his favor. His habilitation was ultimately
approved — the special relationship he had established
with the head of the university division at the Baden
Ministry of Education and Cultural Affairs, as a valuable
informant about anti-Nazi sentiments among his col-
leagues in Karlsruhe, may have helped. /179 In 1934,
Weigel was appointed Associate Professor of Lighting
Technology at Karlsruhe Polytechnic. By 1937, he had
been promoted to rector and soon afterwards acquired
full tenureship. This career illustrates how political atti-
tudes significantly influenced the filling of top academic
positions under National Socialism. kn

Personnel file on Professor of Lighting

Technology Rudolf Georg Weigel.
KIT Archives 21011/538.
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048 Instrument for Measuring
Carbon Dioxide Content in Room Air

(1943)

This CO, measuring device dates back to 1943

and was discovered in a basement room at KIT,
which presumably had served as an air-raid shelter during
World War Il. In a crowded air-raid shelter, measuring the
CO, content of the air was potentially vital, as the oxygen
could quickly become depleted when many people were
staying there.

The instruction manual reveals that operating
the device was complex and prone to error. Even just ini-
tially setting it up involved six steps, and the part on
“conducting a room air test” added five more. /171 Proper
use of the device surely required practice, especially
during an emergency. After fanning the room air into the
device, it had to be sealed tightly. Inside, tissue-paper
disks drenched in alkaline lye absorbed the CO,. This cre-
ated a negative pressure that was displayed on an oil
scale connected to the measuring chamber. The higher
the value on the oil scale, the poorer the air quality. Mea-
surements had to be taken regularly, as the device only
displayed the momentary air quality.

Most of the buildings of Karlsruhe Polytechnic
were heavily damaged during the air raids. Mechanical
Engineering Professor Rudolf Plank (1886-1g73) noted
in his memoirs about the year 1944: “The tragic end of
the ‘thousand-year Reich’ became apparent to all those
with insight, but the Party was still making a big show of
itself. The bombing raids on German cities multiplied, and
the civilian population was fully engaged in the war. Uni-
versity teaching and academic work almost completely
ceased, and the bunkers had to be visited more and more
frequently” /172 gs

Instrument for measuring carbon dioxide

in room air,

maker: Dragerwerk/Libeck,

ca.14.0 (diameter) x 15.0 cm (excluding the
container),

metals, glass, paper, etc.

KIT Archives 28509/4.
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049 Secret War Research

(1944)

In the file on the award of a doctorate to the me-

teorologist Emil Frank (born 1913), the title of
his dissertation “Aerosol” in 1944 stands out. Doctoral
theses often employ complex, compound vocabulary and
interposed conditional clauses in their titles to describe
their topic, in order to plot the object of inquiry within the
proper disciplinary parcel. The short title used for this
thesis on the file cover and on the doctoral certificate
served to maintain secrecy. As an employee of the
Greifswald Naval Observatory, Frank focused on the arti-
ficial dissipation of a specific aerosol — fog — a persistent
everyday issue, and most especially so in wartime. Fog
removal was particularly relevant in aviation, where it was
essential to keep runways clear. The assigner of the task,
which was carried through all the way up to the develop-
ment of a “large main apparatus,” the Naval Observatory,
exposes the military relevance of Frank’s thesis. /173 The
primary supervision and reviewing of Frank’s dissertation,
by Franz Wolf (1898-1984), a physics professor at Karls-
ruhe Polytechnic, exemplifies this institution’s involve-
ment in war research. kn

Doctoral certificate from
Karlsruhe Polytechnic,
March 18, 1944.

KIT Archives 21013/1068.
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050 Reminiscences by Contemporaries
about Studying under National
Socialism and in the Postwar Period

(2012 und 2015)

Members of the KIT Archives and Alumni Organi-

zation conducted interviews in 2012 and 2015
with contemporary witnesses. Annemarie Heimann (born
1919) and Hilde Becht (born 1925) related their experi-
ences studying and working at Karlsruhe Polytechnic
during the National Socialist era and the subsequent
postwar period. These recorded interviews provide in-
sights into various aspects of academic life and work at
Karlsruhe, including teaching operations, the daily rou-
tine, and their experiences of the Nazi regime. They still
vividly remembered the relocations of the Institute of
Applied Mathematics and the Institute of Physical Chem-
istry and Electrochemistry shortly before the end of the
war, as well as the early days of the occupation. Dramatic
moments, such as the day after the pogrom “Night of
Broken Glass” of 1938 and the bombings come alive

National Socialism and World War II

again, along with many more mundane aspects of life at
the Polytechnic. These very personal accounts not only
detail their experiences but also illuminate the related
fates of fellow students and professors. The digital pre-
sentation of this exhibition, which is available alongside
the present publication, features selected excerpts from
the interviews. This volume makes a selection of contem-
porary photographs and quotes from these conversa-
tions to offer a glimpse into the wealth of information
conveyed by such interviews. The audio recordings are
permanently stored at the KIT Archives and can be ac-
cessed or obtained there. kn

Interview with Annemarie Heimann,
née Geierhaas (*1919),

April 13,2012,

76 minutes.

KIT Archives 28503/177.

Interview with Hilde Becht, née Trapp (*1925),
December 3, 2015,

83 minutes.

KIT Archives 28503/180.
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Annemarie Heimann 2042 in Conversation
about Her Chemistry Studies from 1938 on

“Well, | passed my exam at Fichte Preparatory School and
then decided on chemistry. My dream actually was histo-
ry of art, but since my family was not in the Nazi direction
— my father had been dismissed from his management
position for political reasons already in [1g]32 — , we real-
ized that studies in the humanities or arts were all being
steered. The exhibition “Degenerate Art” (Entartete
Kunst) had already taken place in [1g]37. So | decided,
also based on my abilities in sciences, to study chemistry.
| always said to myself: Hitler can't change H,0. And then
| started my studies here in chemistry. There were just
two of us girls who enrolled then.”

L]

“When the raids became more frequent, two students al-
ways had to stay overnight in the institute in case incen-
diary bombs were dropped, to throw them out and so on.
| then joined together with Miss Meier, that was the sec-
retary at the time [...], Else Meier, so that we two girls
could overnight together. And thank God there never was
any attack on our watch at night.”

L]
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“There were always very short attacks by day then, very
targeted bombing, that means, always the [...] Polytech-
nic; one time, a dud landed in Physical Chemistry, in the
institute, and — this is really strange — the lecturer was
standing exactly at the spot where it came down — dead,
a Dr. Skrabal.”

L]

“Well, that was already 1943. The air raids became more
and more frequent, massive. | remember, in the morning
— the raids were often at night — you’'d bike to the uni-
versity to drop in on your friends and look to see if they
were still alive, or if you could help clear up, or the like.

| remember well, one morning | rode down Beiertheimer
Allee, phosphorous was trickling all over the place on
Ritterstralie, you had to be careful not to get it on the
bike because it would have immediately set everything on
fire. And when you arrived at the university, something
was always in ruins [...]. Then you first spent half a day sit-
ting on the roof, we worked together putting the shingles
back in place and taping up the windows [...]. And finally,

| think it was the big September raid, when we arrived in
the morning, everything was in ruins.”

L]

“There was a slit trench in Hardtwald then, where Physics
now stands. You ran over there and stayed until the
planes were gone again. And then, finally, there was this
huge attack, and all of our things were in shambles. For
me personally that was especially painful, because all my
preparations | had been working on for months were gone
overnight. Everything gone.”

[.]

“But | still have another very devastating experience from
that time. That was already during the first semester,
[19]28, November. That was the Night of Broken Glass.
And that day [...] | already saw as | was biking in [...] that
the fire brigade had stopped on Karl-Friedrich-StraRe.

| didn't know at all that behind the Braun Publishers build-
Ing, where the bakery now is, that there was a synagogue
back there. It had been set on fire [...]. And then after-
wards, also on Kronenstralie, that big synagogue. | al-
ready saw that as | was coming in. They were still burning
[..]. And then on that day [...] | went with my classmate [..],
with Maria Meter, to the mineralogy lecture. She had
chosen that as a minor. | said, I'll come along with you and
listen in on it. And that lecture hall was just above the
main entrance. Stepped seating, with benches. And we
could see directly across onto the sidewalk on the other
side of the street. [..] And you could look down very well.
Suddenly — the professor wasn't there yet — there was
shouting. And a mob on the sidewalk on the opposite side
was driving a Jew in front of them, hooting and yelling, he
was in hat and coat, ready-dressed for the cold, his hands
raised. All the Jews were driven onto the market place.
That was bad enough as it is. But then came the terrible
thing. A woman was biking toward the market place to
Durlacher Tor, got down, walked up to the sidewalk lead-
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ing her bike, and slapped the Jew in his face. It was so
awful that | only thought, how much worse can it get,
if women do such a thing? She hit the defenseless man
in the face. That was one of the worst things | saw.”

Hilde Becht 2015 in Conversation

about Her Work as an Assistant at the Institute of
Applied Mathematics from 1943 under Professor
Wolfgang Haack (1go2-1994)

So, you said before, that you had the apparatus and
libraries in the basement?

HB “We had gotten them out, and foremost the files
too, on what had already been calculated and signed. [...]
It is actually strange that after such a large attack that
so much is still there. But every evening [...], when we
were done working, you had to take everything down into
the basement. [...] And that was, of course, what saved it

You told us that you also did drafting. What was being
drafted?

HB “The missiles. [...] | worked for about one year on
a missile — Meridian was what it was called then — from
V2. That is also later, that shooting range was in Peene-
munde, that's where they were tested. And that was a
very big drafting board, and the missile was on top of it,
the central axis and then practically the sheathing, that is
for this so-called Meridian. And the measurements from
the central axis to the outside were always solutions of
20 unknowns. Namely, there was resistance, the air resis-
tance was taken into account, at supersonic speed. And
that thing called itself Optimal Meridian with Base Drag.
Since the rear end of the missile was [cut]away. And that
then caused a kind of pull at the back end. And that too
has to be calculated, because it also causes resistance.
And so, | had to calculate a whole year long. That was
terrible. And the numbers were always six digits, that is,
zero point and then five digits at the end. And after that
year these results were applied, as one used to do [..]
with two unknowns. The results were then plugged into
the first calculation, and then everything was supposed
to work and come out even. And then of course it didn't
quite work. But then my boss said he would have expect-
ed as much, that with six digits it couldn’'t agree exactly,
but that was okay anyway, it was precise enough.”

Was that computed with calculating machines?

HB “There was this Brunsviga then. [..] You set it,
and then you had to turn, either forwards or backwards,
depending on whether for addition or subtraction or
division [...]"



[On moving the Institute away to GroRalsleben, southeast
of Magdeburg, and war’s end]

HB “On September 27th [1944] was the attack,
when the main auditorium was ruined. And then on De-
cember 4th 1944 was the big raid on Karlsruhe. And then
Professor Haack pulled up the anchor and drove away
with all the rest of the Institute to GroRalsleben. That is,
by freight train, with files, calculating machines and the
Chair’s library. And at GroRalsleben he had an aunt [...].
And there was a stately domain in GroRalsleben. And
that’s where he requisitioned a room for the calculations,
and one for him to live in with his wife. And | was able to
live with my mother in a farmhouse across from it.”

L]

“A few days before Christmas 1944 and in April 21945 the
Americans arrived. [...] Then the other student and | were
obliged, if the Americans marched in, to come immediate-
ly and burn the files [...], so that they don't fall into enemy
hands. Well, then the American tanks rolled down main
street and we two young girls rushed away from our
apartment [...]. We arrived there safely and started set-
ting a fire. Then a general of the Americans came and
stopped everything, immediately loaded up everything,
all the files, calculating machines, together with Profes-
sor Haack and his wife.”

And did this general already know whom he had to look
for?

HB “He knew everything. The spying worked beauti-
fully. They had accurate information, where we were
calculating and where these files were. He took it all away
and Professor Haack with his wife for five years to Bad
Gandersheim. And there was a kind of scientist’'s colony
over there. Wernher von Braun was also there among
others. [...] And there they had to continue the calcula-
tions on the same things.”

National Socialism and World War IT
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Chapter 6

Karlsruhe
Polytechnic 1in the
Postwar Period
(1945-1967)
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051 Dedicatory Sign by the
106th US Infantry Division for the
Stadium of Karlsruhe Polytechnic
(presumably 1945-1950)

After the victory of the Allies and the fall of the

Nazi regime, Karlsruhe Polytechnic faced nu-
merous challenges and new obligations. Many of its build-
ings had been destroyed, and some faculty members had
been dismissed or imprisoned due to their involvement
with the Nazis. The institution’s new administration, led
by Rudolf Plank (1886-1973), received official permis-
sion from the American military government to resume
classes in the summer semester of 1946. One notable
deviation from normal academic operations was the req-
uisitioning of its sports facilities, built in the late 1920s,
by parts of the 106th US Infantry Division. After initial
French occupation, Karlsruhe and a northern part of
Baden became part of the American occupation zone in
mid-1945.

The sign shown here created by the Americans
indicates their chosen name: Ardennes Stadium, for the
facility they had taken over. It was a dedication to their
comrades who had been killed, wounded, or gone missing
during the Battle of the Ardennes. At the turn of the year
1945, German forces had launched one of their last major
offensives in this region, only to be defeated by superior
Allied forces.

The departing occupying power left this clearly
hand-made sign behind. It is perhaps the sole vestige of
the presence of Allied troops on campus at KIT.  kn

Dedicatory sign,
85.5x60.5x 0.8 cm,
tinplate on wooden panel.
KIT Archives 28506/30.
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052 Tribunal Uerdict
(1947)

This notice to the professor of apparatus engi-

neering, Emil Kirschbaum (1goo—-1970), is a typi-
cal example of the outcome of denazification in aca-
demia. Kirschbaum was classified as a “fellow traveller”
after the arbitration tribunal determined, based on his
statements, “that he had participated in N[ational] S[o-
cialism] no more than nominally and had supported it in-
significantly at best.” After the fall of the Nazi regime,
the denazification process was intended to ensure that
rebuilding efforts proceed without the influence of former
National Socialists. Millions of questionnaires were dis-



tributed, requiring individuals to disclose their affiliations
with Nazi organizations. The tribunals established for de-
nazification were lay courts, with procedures that broadly
resembled those of criminal trials. A prosecutor gathered
incriminating evidence, the accused persons had the
opportunity to defend themselves and call witnesses

to vouch for their character. The outcome of these pro-
ceedings often hinged on the testimony of these sup-
porting witnesses, making the strength of an individual’s
social connections a decisive factor in the tribunal’s
verdict. Consequently, the records from such proceedings
frequently provide an incomplete basis for assessing
whether the decisions were appropriate. kn

Tribunal verdict on Emil Kirschbaum,
dated July 23, 1947.
KIT Archives 21011/2089.
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Two Views on Denazification

A glance through the denazification files on academic
teachers often elicits a shake of the head. Although his-
torical research has shown that German institutions of
higher education and their professors had compromised
themselves in many ways, these files paint a seemingly
quite different picture.

Even the most prominent National Socialists
managed to provide exonerating affidavits — some of
them very credible. They attest to the predicament in
which professors felt subject to coercion, to only reluc-
tant joinings of the party (NSDAP) and other Nazi organi-
zations, to their rejections of the system through every-
day gestures or in confidential conversation, and to their
support for individuals persecuted by the regime. The
central claim of professors was that they had always
acted strictly professionally, unswayed by political influ-
ence at their institutes.

The Karlsruhe professor of apparatus engineer-
ing, Emil Kirschbaum, also presented good character
references. These affidavits were colloquially known as
Persilscheine (whitewash certificates), as many Germans
managed to use them to bleach out the most persistent
“brown stains” from their supposedly pristine reputations.
In the denazification trial courts, which historian Lutz
Niethammer characterized as a “follower factory,” these
testimonies helped transform millions of NSDAP mem-
bers into innocent bystanders.

On July 23, 1947, Kirschbaum was deemed a
“fellow traveler” based on such whitewash certificates —
despite his former memberships in the NSDAP and the
National Socialist Lecturers’ League, as well as his pre-
sumed role as a staff member of the lecturers’ leadership,
the Dozentenfuhrer.

Karlsruhe Polytechnic in the Postwar Period

The distorted picture painted by the tribunal
files led to denazification being generally regarded as a
failure. In a certain respect, this is on the right track:

No political process could ever repair the break with civili-
zation caused by National Socialism. No punishment
could ever make amends for injustice and betrayal.

Denazification is criticized not just in retrospect.
Contemporaries also vehemently rejected the proceed-
ings. Calls for closure came early, and the occupying pow-
ers also quickly shifted their priorities as the Cold War
intensified.

Yet denazification did have a constructive side.
It allowed Germans, including professors and universities,
to distance themselves from National Socialism, although
this was largely based on a dishonest reinterpretation
of the past. At the same time, Emil Kirschbaum’s confor-
mity as a “fellow traveler” was clearly put to official record
as “political guilt” and punished. Finally — and this is
sometimes overlooked — denazification also did in fact
lead to the removal of certain Nazi figures, such as Rudolf
Weigel, the National Socialist rector of Karlsruhe Poly-
technic.

Given this ambivalence, the often-maligned
“follower factory” helped prevent National Socialist ideas
from gaining foothold at colleges and universities after
1945 and facilitated a gradual return to the international
scientific community.

Anton F. Guhl

053 Travel Diary

(1951-1952)

A diary, together with various photo albums,

documents Maria Fischer-Gieselmann’s scholar-
ship trip through the United States from October 16,
1954, to January 8, 1g952. In May 1950, the young archi-
tect had passed her examination for a Diplom at Karls-
ruhe Polytechnic and subsequently gained her first pro-
fessional experience. During Maria Fischer’s studies,
she was not the lone woman among male students in
Karlsruhe anymore. Among the 278 architecture stu-
dents who successfully completed their exams between
the end of the war and the summer semester of 1950,
21were women (7.6 %).

The Women'’s Bureau of the US Department of
Labor arranged for Maria Fischer and her fellow in the
profession, Dorothee Keuerleber, to travel through the
USA as “expert[s] for women’s affairs.” The purpose of this
sponsorship was to spark ideas and inspiration for use at
home. The trip was tightly scheduled. The two young
women visited many institutions, cities, and private
homes. They also attended numerous lectures and other
educational activities. The program, catering to young
women, also included visits to several women’s clubs,
such as the League of Women Voters, as well as schools
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and hospitals with maternity wards. Fischer describes
her impressions overall as varied but also somewhat
strange. She missed having more practical opportunities
in the USA, as the focus of her trip had been on obser-
vation rather than hands-on experience. After returning,
Maria Fischer established herself as a freelance archi-
tect. In the early postwar period, there was a notable
trend toward offering exchange programs for German
students to the United States. The goal was, to reintro-
duce Germans, shaped by National Socialism and the war,
to democracy and life in liberty. Although women were
still underrepresented in technical degree programs,

this diary illustrates that efforts were already being made
to promote them during the 1g50s. as

Travel diary by Maria Fischer,

October 16,1951 — April 24,1952,

34.5x30.0 x6.5cm,

album illustrated with photographs and texts,
saai | Archive for Architecture and Engineering
at KIT, GIESM.
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Object proposal
| suggest this object because the history of women like
Fischer-Gieselmann and her relations with KIT has largely
remained in the dark. Although Karlsruhe’s KIT was a
“Kerlsruhe” — a guy’s den — for so long, that doesn'’t
mean that women didn’t play a role in its history.

Rixt Hoekstra

Eiermann Table
(ca. 1955)

054

Egon Eiermann (19go4—1970) is recognized as

one of the most influential architects of postwar
modernism. He held a professorship in architecture at
Karlsruhe Polytechnic from 1947. Eiermann gained prom-
inence not only for his notable architectural works, such
as the new extension to Kaiser Wilhelm Memorial Church
in Berlin (1g57-63) and the parliament building of the
German Bundestag in Bonn (1g65-69g), but also for his
furniture designs, many of which are now considered
classics of German design.

The first version of the renowned Eiermann table
was created in 1953, when Eiermann needed a practical
worktable for himself. His design quickly garnered en-
thusiasm from students and colleagues, leading to the
production of a small series of these tables for individual
use in the workshops of the Department of Architecture.

256

The original table has a welded tubular steel frame with a
cross-brace inserted at an angle. In 1965, a version that
could be taken apart was developed under the initiative
of Eiermann’s assistant, Klaus Brunner. This version was
also made in the workshops on site for individual needs
and was not commercially available. Adam Wieland — who
became head of the metal workshop for the Chair for
Foundations of Architecture in 1963 — refined the design
further by positioning the cross-strut vertically.

Initially produced for students and faculty, these
tables are still in use in various locations at KIT, found in
offices and workshops across campus. In 1995, the rights
to the product name “Eiermann” were acquired by a furni-
ture manufacturer. Since then, the tables, offered in
several variants, have become a sought-after item in
high-end interior design. This table earned the Eiermann
name a level of recognition that often surpasses the
architectural work for which he is known, which today is
sometimes considered somewhat dated. as

Drawing table [E1],

design: Egon Eiermann,

maker of the frame: metal workshop of the
Department of Architecture at the Faculty of
Building Construction, Karlsruhe Polytechnic,
ca. 1955,

frame 112.0 x 80.0 x 62.0 cm,

removable tabletop 200.0 x 99.7 x 2.6

(resp. 8.0 cm with reinforcements) cm,
lacquered steel piping and glued laminated
timber with paper covering.

saai | Archive for Architecture and Engineering
at KIT, EE_Moe_52.

v Everyday Life and Culture;
Call for Objects

Object proposal
To this day, no student has left the KIT Department of
Architecture without ever having sat near, stood by, or
worked at an “Eiermann.” It is still an important piece of
basic furnishing for all studies at the Department with its
workplaces for drafting, practical exercises, and final
projects. The “Eiermann” is put to task quite a bit. Many
offices and seminar rooms in the specialty fields are also
furnished with them. During the day, each frame carries
its own tabletop, at night — such as, for awards or depar-
ture celebrations — two “Eiermen” were sometimes set
upright next to each other with just one board on top as
a drinks bar.

Kerstin Bausch
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Briefcase for Confidential
Documents
(ca. 1910)

055

This heavily patented leather briefcase was uti-

lized by civil engineers at Karlsruhe Polytechnic
for approximately 40 years to transport documents se-
curely. The embossed Art Nouveau legend ‘Engineer’s
Department’ (“Ingenieur Abteilung”) dates back to the
time before 1937, when the university’s organizational
units were still referred to as departments rather than
faculties. This briefcase accompanied Karlsruhe’s civil en-
gineers through various political regimes, from the Ger-
man Empire and Weimar Republic, to the Nazi state, the
Allied occupation, and finally the Federal Republic of
Germany. Throughout these epochs, the methods of
communication remained constant. Unlike email files to-
day, which are often encrypted, official letters, private
correspondence, minutes, and expert opinions were not
coded in transit, even if they were confidential — much
like faculty mail. Instead, these documents were trans-
ported in a briefcase secured with a lock. The circulation
label on it lists the intended recipients of the dispatch.
While the means of ensuring confidentiality — locking
and encrypting — serve similar purposes, there is a signif-
icant technological gap between preventing physical
access to a written document on paper and encrypting
an electronically transmitted string of characters using
an algorithm. When this briefcase was used, making as
many copies of the key as there were professors in the
department was sufficient. Today, the security of digitally
encrypted documents is a specialized area within com-
puter science, represented at KIT by the Cryptography
and Security working group in the Department of Infor-
matics. kn

Briefcase with lock, key, and circulation list,
ca. 1910,

in use until 1949,

43.0x305%x4.0cm,

leather, metal, etc.

KIT Archives 28506/28.
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056 Learning Matrix for
Automatic Character Recognition

(1960)

The learning matrix was developed by the pio-

neer Karl Steinbuch (1g17—2005) at the Insti-
tute of Computer Science by 1g60. The device shown
here is a demonstration model built at that time. The
illuminated display could indicate characters, and the
reading unit hung in front of it by hand registered them.

Karlsruhe Polytechnic in the Postwar Period

By pressing a button, a link could be established between
the displayed pattern and a character from the set of
characters stored in the learning matrix. This linking pro-
cess thus first required a decision by a human. Once
linked, the character recognition set up in this manner
could be reproduced by the system without further inter-
vention. This was the innovative achievement of the
learning matrix. By using the word “learning” in its name
— a term generally associated specifically with human
ability — the learning matrix not only garnered significant
attention but also sparked concerns. Its development
triggered discussions about the concept of Artificial In-
telligence at Karlsruhe Polytechnic in the early 1g60s,
which term was in use already then. This partly contro-
versial debate attracted not only engineers and scien-
tists but also philosophers, who came to be known as the
Karlsruhe School of Technical Philosophy.

The establishment of the Karlsruhe Department
of Informatics in 2972 was largely based on the activities
at the Institute of Communications Engineering and
Communications Transmission under Steinbuch’s direc-
torship since 1958. Today, this institute exists at KIT un-
der the name Institute of Information Processing Tech-
nology. Another key development strand leading to the
KIT Department of Informatics began at the Institute of
Applied Mathematics, which collaborated early on with
the Nuclear Research Center and also founded the Uni-
versity’s computing center.  kn

Learning matrix for automatic

character recognition,

maker: Institute of Communications Engineering
and Communications Transmission,

two units each ca. 80 x 112 x 30 cm.

KIT, Institute of Information Processing
Technology (ITIV).

N Research; Innouvation
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How the Learning Matrix Works
The success of the early applications of the then-new
electronic calculating machines sparked associations
with human abilities and were often referred to as the
“electronic brain.” This notion provided a global impetus
for research on biological nerve functions in combination
with communications technology. How does human sen-
sory perception work? It was already known that nerves
transmit signals through electrical impulses and that
the central nervous system, particularly the brain, con-
tains an extensive number of links. This understanding
prompted attempts to implement mechanisms in ma-
chines that could simulate biological functions.

Reflexes, especially conditioned reflexes as
demonstrated by Pavloy, had long been recognized as
simple bodily functions. Pavlov showed that the reflex of
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“gastric acid secretion by food stimulus” could be trig-
gered in dogs by the sound of a bell, even in the absence
of food, if the sound had previously been associated with
food multiple times. This suggested that dogs could
“learn” such associations, implying that the higher ner-
vous system in an animal organism could store such
learned connections. Inspired by this model, Karl Stein-
buch proposed an adaptive categorizer, which he called a
“learning matrix.” /174 This matrix consists of a grid of
connection points where associations between rows and
columns could be stored. The model shown here was built
to illustrate this concept in its simplest form.

The core of this model is a relay matrix with 10
rows and 20 columns. A second panel device is used to
generate input or display signals, referred to here as
“events.” These signals are actually entirely equivalent
but they are arranged here in 5 rows with 4 columns
each, so that this can represent the 5 capital and low-
er-case vowels of the alphabet using 20 points of light.

A scanner with 20 corresponding photocells detects the
light or dark status of each point, generating the column
signals — i.e., either 1 or O. During the so-called “learning
phase,” this scanner acts like an eye, feeding these sig-
nals into the learning matrix. When one of the 10 rows

is selected as the “meaning” and a “learning step” is then
performed, which means a memory signal is entered into
the latching relays, the event pattern is linked to the
selected meaning. This process can be repeated for all 10
event patterns.

In the so-called recall phase, it is assumed that
the learning phase has been completed, consequently
that all event patterns are stored correspondingly in the
relay states. When an event pattern is presented again,
the relays generate an output signal for each row, with
the row that best matches the input pattern producing a
maximum value. An extremum detection mechanism can
identify this maximum value and output the correspond-
iNng meaning associated with the event input.

By appropriately configuring the extreme value
detection, it is also possible to display patterns that con-
tain minor errors corresponding to each event pattern.
During the recall phase, events that are identical or most
similar to those encountered in the learning phase are
displayed. It is also feasible to display multiple similar
meanings by modifying the row output accordingly. Con-
versely, by setting a high threshold, it is possible to pre-
vent any row in the matrix from producing a sufficient
sum signal, resulting in no meaning being displayed. This
typically occurs when no learning step has yet been per-
formed for a given event pattern.

This model essentially realizes an adjustable as-
signment between events and meanings, with the ex-
treme value determination displaying this assignment.
However, the learning matrix is directed rather than
learning autonomously. Additionally, the coding of the
events is a crucial aspect of the function. It quickly be-
came clear that automatic character recognition is far
more complex than a simple pixel-to-pattern assignment.
While the term “learning matrix” is catchy and targeted, it
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was soon considered controversial, as it overstated the
machine’s capabilities, especially when it draws an asso-
ciation with biological organisms and their learning be-
haviors. Unfortunately, the expected results concerning
the learning abilities of automated devices did not mate-
rialize. Nevertheless, Wolfgang Hilberg later demonstrat-
ed that the learning matrix was a misunderstood precur-
sor to network structures, which today form the basis
of artificial intelligence in the form of neural networks.
Karl Steinbuch can therefore be regarded as one of the
pioneers in this field. /17°

Winfried Gorke

057 Core Memory

(ca. 1965)

Core memory, with its grid-like structure, is a

precursor to modern computer hard disks. In use
from the mid-1g50s for about 20 years, this storage me-
dium employed ring-shaped ferrite cores suspended at
the intersections of wires. These cores could be magne-
tized by a brief flow of current, making them suitable for
information storage. By dividing the current directed to a
specific ring to the two crossing wires, the individual stor-
age units could be precisely controlled. Each ring could
be either magnetized or demagnetized, representing a
single bit of information. Characters were encoded using
sequences of several bits, often 8, meaning that even a
single letter required multiple memory cores. The intri-
cate design of the core memory and visibility of the mem-
ory units to the naked eye make it clear that this was a
complex and costly technology, offering relatively modest
storage capacity compared to modern technology.

In 1965, a Zuse computer at the Institute of Ap-
plied Mathematics, at that time located in the architec-
ture building of Karlsruhe Polytechnic, was upgraded with
core memory. These memory units, recallable in less time
compared to punched tape, were needed for information
that was supposed to be particularly rapidly available in
a running program. During the installation process, tech-
nicians placed the core memory units in the hallway of
the architecture building. The sight of these grid ele-
ments apparently proved to be so intriguing to architec-
ture students that several of the expensive components
went missing. Fortunately, after several appeals, including
an announcement in the cafeteria, all the missing compo-
nents were fortunately returned. kn

Core memory unit of four matrices
each with 64 memory cores,
maker: Zuse KG/Neukirchen,

33.0 x17.9 cm.

KIT, Scientific Computing Center.
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058 Photo Album

(from 1967 on)

This album, featuring photographs and addition-

al clippings from printed material, documents
JUrgen Schafer’s studies in geodesy at Karlsruhe Poly-
technic from 1962 to 1967. Geodesy, or surveying, in-
volves the scientific mapping of the world on both large
and small scales, from measurements of the globe of the
Earth, to defining property boundaries. As one of the old-
est disciplines at KIT, geodesy traces its roots back to
the engineering school established by Johann Gottfried
Tulla in Karlsruhe in 21807.

Following JUrgen Schafer’s early death, his class-
mate Volker Schafer compiled this album at the request
of his widow. It highlights the strong practical component
of the study program. Various basic surveying techniques
were learned along with handling of the instruments in
field exercises, some of which lasted several weeks. The
Black Forest and Kaiserstuhl regions provided both sce-
nic beauty and challenging terrain for these exercises.
The photographic documentation captures the realities
of geodesy work, which likely made geodesy particularly
attractive to students: outdoor fieldwork in summer tem-
peratures, spending the night in a tent or sleeping in a
bunk bed, enjoying a break in the company of the profes-
sor, and social gatherings over beer. There is even an ex-
cursion to the North Sea to observe work on a survey
ship. The album clearly conveys a nostalgic and positive
view of past studies. kn

Photo album,
photographer unknown,
layout: Volker Schafer,
250 x30.5x25cm.
Private collection.
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Karlsruhe Polytechnic in the

Object proposal
| suggested this object to Dr. Anton Guhl who had pub-
lished a notice in BNN 2024 requesting personal memen-
tos of student days for an exhibition at KIT. Jirgen'’s col-
lege friend, Volker Schafer, who is still alive, had compiled
the album after Juirgen’s death.

Christel Wessely,

widow of Jurgen Schafer who died at

40 years of age

Theater Poster
(1955)

059

In the post-World War |l era, student life, previ-

ously dominated by National Socialist organiza-
tions, began to experience new freedoms. Starting in
1948, an amateur student theater emerged at Karlsruhe
Polytechnic called Studio Stage (Studiobihne). This the-
ater group performed contemporary plays, including
works that, whilst known to only a few today, were con-
sidered novel at the time. One such play was Funf Mann —
ein Brot (Five Men — One Loaf) by Hermann RoRmann
(1902-198k), a prisoner-of-war drama that was per-
formed on many stages. In Karlsruhe, it was directed by
Waldemar Leitgeb, an actor at the state theater who had
a teaching assignment to train students in developing
skills outside their formal curriculum. The performances
provided a collaborative experience, allowing students to
engage in a project from its inception through to its pre-
sentation in front of a Karlsruhe audience. This experi-
ence was particularly valuable, considering the frequently
solitary nature of academic study. The rhetorical training
provided by Leitgeb also had lasting benefits for some
students in their later careers, such as Ernst-Ulrich
Hiersche (1931—2045), who later became professor of
road construction and railway engineering in Karlsruhe.
Initially, the student theater was lambasted by the local
press. In 1955, one critic even wrote: “One wouldn't even
want to see the play [...] performed by professional actors
anymore.” /178 kn

Poster by Studioblhne at Karlsruhe
Polytechnic,

83.5x59.0 cm.

KIT Archives 28008/10.
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Chapter 7

The Nuclear
Research Center
and Karlsruhe
Research Center
(1956-2009)

060 Karlsruhe Nuclide Chart
(as of 1958)

The Karlsruhe Nuclide Chart is a comprehensive

classification scheme for the isotopes of all the
natural and artificial elements. Isotopes are produced ei-
ther in chain reactions, nuclear fission, or radioactive
decay. The chart contains all experimentally known nu-
clides, their half-lives, decay types, and other data.

The radiochemist Walter Seelmann-Eggebert
(1915-1988) and his coworker Gerda Pfennig (1930—
2047) at Karlsruhe Nuclear Research Center developed
the initial idea to present nuclides in a clear arrangement.
The first edition was published in 1958, the same year
that the Institute of Radiochemistry, headed by Seel-
mann-Eggebert, was established. The chart was an inde-
pendently useful resource, irrespective of the Nuclear
Research Center’s objectives.

Over the decades, the chart has been continu-
ously updated and expanded to reflect new scientific dis-
coveries and to meet the needs of nuclear physics and
nuclear medicine. In 2006, the rights and responsibilities
related to it were transferred to the neighboring Joint
Research Center (JRC) of the European Commission. The
JRC has taken on the responsibility of ensuring that the
Karlsruhe Nuclide Chart continue to exist as a globally
recognized reference work and keep it up to date. as

Karlsruhe Nuclide Chart in a seminar room.
KIT North Campus, building 101.
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Object proposal
At the Institute [of Radiochemistry], “radiochemical iso-
tope courses” were offered, and the Karlsruhe Nuclide
Chart was created in the context of this instruction [...].
During renovations of the analytics building for
radiochemistry (building 341), a nuclide chart in the form
of a mosaic was installed in the common room, in remem-
brance of this important project.
| personally was employed in Dr. Mainka’s
Radiochemistry Analytics Group from 1982 to 198g.
Frank Geyer

Karlsruhe Nuclide Chart —

Insights into Its History

After World War ll, Germany was only permitted to work
in the fields of nuclear technology and radioactivity again
from 1955 on. There was great need for training in these
rapidly developing research areas of nuclear physics,
radiochemistry, and reactor technology. Professor Walter
Seelmann-Eggebert was appointed director of the Insti-
tute of Radiochemistry, a part of the reactor construc-
tion and operating firm Kernreaktor Bau- und Betriebs-
gesellschaft mbH, founded in Karlsruhe in 2956, and

he was called to the Chair for Radiochemistry at Karls-
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ruhe Polytechnic. The institute offered “radiochemical
isotope courses,” and in the context of this instruction,
the Karlsruhe Nuclide Chart was created in collaboration
with Gerda Pfennig, which depicted the essential charac-
teristics of the nuclides known at the time. It displayed,
apart from half-lives and decay types, the energies of the
emitted particles, and the most frequent gamma rays.
The first edition of 2958 was in the form of a wall chart.
Many thousand copies were made available to interested
institutions also abroad. There was an additional edition
on paper in standard DIN-A4 format for use at the desk.
This first edition contained 1,517 nuclides of the 102
chemical elements known at that time.

High demand led to the publication of a second
edition along with additional reprintings in the 2g60s in
collaboration with Professor Helmut Minzel and Gisela
Zundel. The third edition in 1968 appeared as a result of
the dissemination of the Nuclide Chart world wide with
commentary in four languages (German, English, French,
and Spanish). By 1998, three other revised editions had
been published by scientists at Karlsruhe Research
Center — Seelmann-Eggebert, Pfennig, Minzel, and the
newcomer H. Klewe-Nebenius. Thus, within four decades,
more than 150,000 wall charts and over 200,000 bro-
chures with fold-out charts were printed.

In 2006, after the responsibility for the chart
had been transferred to the Joint Research Center (JRC)
of the European Commission, its seventh edition ap-
peared, authored by J. Magill, G. Pfennig, and J. Gay, this
time with commentaries in seven languages — Russian
and Chinese in addition. A spin-off, Nucleonica GmbH,
was founded on the basis of a license agreement in early
2014, which operates the online version of the Karlsruhe
Nuclide Chart, now containing 4,122 experimentally
confirmed nuclides of 118 chemical elements.

The Karlsruhe Nuclide Chart remains to this day
the most popular interdisciplinary working tool, because
it offers a quick overview of all nuclides and provides
the user with their basic data. Its lasting relevance is
demonstrated by the variety of its forms, ranging from
the original poster and folded desk version, to large-scale
rugs, ceramic tiling, and mural versions. This chart is very
important in a wide assortment of scientific disciplines,
from archeology — for instance, C-14 carbon dating —,
to nuclear medicine and radio-pharmacy, to physics —
especially astrophysics and cosmology.

Zsolt Soti
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Karlsruhe Standard Brick
(ca. 1980)

061

Standard bricks made of hardened lead are used

for radiation shielding, as they prevent high-
energy radiation from penetrating through solid surfaces.
These bricks are designed uniformly for assembly into
modular walls and rooms tailored to specific needs. They
have dovetailed edges to eliminate weak points or gaps
at the connection joints, ensuring effective shielding.
Lead bricks are among the most important structural
radiation protection measures for constructing hot cells
and shielded workplaces for handling highly radioactive
materials. /177

In 1959, Karlsruhe Nuclear Research Center
began purchasing lead bricks from external suppliers. As
demand increased, the Center’s main workshop was ex-
panded in 1962 to include a melting furnace and a
die-casting machine for in-house production of lead
bricks. /178 Initially, the lead bricks were produced ac-
cording to the recommendations of the European Atomic
Energy Community (Euratom). However, latest by 1967,
the bricks were slightly modified to be compatible with
Euratom types yet not strictly adhering to its recommen-
dations. The term “Karlsruher Normstein” (Karlsruhe
Standard Brick) became established for these lead bricks
at the Nuclear Research Center. In 1974, the German
Institute of Standardization published its first set of rules
for these lead bricks. DIN 25407, Shielding walls against
ionizing radiation — Part 1, defines the properties as
well as the dimensions and shape of the bricks. The Cen-
ter had presumably been involved in establishing the
standard already at that time. The current version of DIN
25407 was drawn up by the Materials Testing Radiation
Protection Equipment Standards Committee, in which
KIT is a participant. as

Standard bricks for ionizing-radiation shielding,
20.0x20.0x5.0cm,

hard lead.

KIT, Karlsruhe Research Accelerator KARA.
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This brick is a passive shielding aid that hardly needs im-
provement. The filed beveled edges interlock and prevent
any direct seepage of radiation. They have been reliably
shielding apparatus — whether small or large, weighing
tons — in research and medicine for decades. These
bricks are reusable and still comply with modern stan-
dards — also producible lead free according to the norm
since 2011.

Hans-Christian Schneider



Radiation-Protection Slide Rule
(1958)

062

This slide-rule model performs standard calcula-

tions in radiation protection. Special scales help
find radiation quantities for different radioactive isotopes.
For instance, the dosage through a substance is calcula-
ble from its volume, the distance to it, and the time.

This instrument also allows one to calculate the drop in
radioactivity over time on the basis of the different half-
life values for each isotope, or the effect of a shielding

as a function of the material, its thickness, and the radia-
tion energy.

This slide rule was developed thanks to the state
of the art in the technology at the beginning of the atom-
ic age. A slide rule was an everyday object in science
and engineering until the 1g70s, when it was largely re-
placed by the electronic calculator. It permits multiplica-
tion and division of numbers, and calculations of squares
and cube roots and, depending on the version, the com-
putation of trigonometric or exponential functions. It
operates on the logarithmic principle, by substituting
complex multistep arithmetic operations by an addition.
For instance, multiplication is achieved by aligning two
series of numbers on the slide rule. The total length of
these rows yields the result.

Its dimensions similar to a normal ruler allowed
it to be carried about in a jacket pocket, like nowadays a
smart phone. Portraits of individuals with slide rules from
KIT's predecessor institutions reveal that this tool was
seen as a positive symbol of their work and was often
chosen to reflect their self-image. kn

Radiation-protection slide rule,

maker: Frieseke & Hoepfner GmbH

(model: Aristo 10174),

up to June 1958 (dating according to printing
date of its instruction sheet),

33.8 x 5.6 x 1.0 cm (without sleeve),

plastic.

KIT, Institute of Applied Materials

(Mechanics of Materials and Interfaces, Fusion
Materials Laboratory).
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The slide rule shows nicely that computations of dose-
rates, shielding effect, or decay, now entrusted to power-
ful programs, are doable with a simple instrument, provid-
ed one can calculate the dimension in one’s head. For
400 years, this graphic addition of logarithmic scales was
an indispensable, handy tool for engineers and scientists
— until the emergence of the pocket calculator.
Hans-Christian Schneider

The Nuclear Research Center and Karlsruhe Research Center

063 Separating Nozzle for
Uranium Enrichment

(1969)

In 1955, physical chemist Erwin Willy Becker

(1920—2011) developed a new method for sepa-
rating the uranium isotope 2*°U, which contains 235 neu-
trons, from the much more common isotope 24U with
238 neutrons. /179 Due to its fissile properties, 2°U is
valuable for the generation of energy and has applica-
tions in nuclear weapons as well. Becker’s innovative idea
suggesting the prospect of a new enrichment technology
brought him to Karlsruhe Nuclear Research Center, where
he directed the Institute of Nuclear Process Engineering
until 1988.

The process Becker developed involves passing
uranium, which is gaseous when combined with fluorine,
through a millimeter-sized nozzle that curves tightly. In
this process, the heavier 28U atoms accumulate on the
outer wall of the curve, while the lighter 2°°U atoms con-
centrate on the inner wall. A peeler installed in the gas
flow separates out the 2**U-enriched portions of the gas
stream. This apparatus is known as a separating nozzle.

The separating nozzle technology was developed
to industrial maturity at Karlsruhe Nuclear Research
Center. Decades of collaborative development together
with industrial partners aimed to make this technology
viable for commercial use. A separating nozzle system
made at the Nuclear Research Center was acquired
by Brazil, but after it was installed, it never went into pro-
duction.

One lasting benefit of the work at the Institute
of Nuclear Process Engineering was the development
of a method for producing very small and precisely craft-
ed structures, which had been necessary for the nozzles.
The institute’s focus shifted entirely toward microstruc-
ture technology, after which it has been named since
1989. kn

Separating nozzle stage in the pilot plant of
the Institute of Nuclear Process Engineering
(IKVT) at Karlsruhe Nuclear Research Center,
photographer unknown,

November 18, 1969,

black-and-white negative.

KIT Archives 28028/01306
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To me, the separating nozzle represents the transition
from the Nuclear Research Center to KIT. The investiga-
tion on isotope separation, which, just like nuclear energy
technology as a whole, ultimately led to a dead end, laid
the foundation for microstructure engineering, which
currently forms the basis of numerous forward-looking
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developments in the areas of information technology,
health care, and alternative sources of energy. It further-
more prepared the way for the very much smaller struc-
tures of nanotechnology.

Mathias Heckele,

KIT, Institute of Microstructure Technology

Canine Unit Pennant
(ca. 1980)

064

In 2976, security measures at Karlsruhe Nuclear

Research Center were significantly intensified in
response to heightened protests against nuclear power
and rising concerns about terrorist acts by the Red Army
Faction. In addition to expanding fencing systems and
intensifying access controls, the security staff was armed
and supported by a canine unit.

The canine unit was responsible for patrolling
the entire premises and particularly the nuclear facilities
requiring special security, such as Research Reactor FR
2. Security personnel worked four shifts a day, with six
dog handlers and their dogs assigned to each shift. Each
handler had one dog, which they took care of on site.

The animals were housed in kennels outside the center
grounds near the south fence. The facility comprised 30
garages joined together by a corridor, with indoor and
outdoor areas provided for the dogs.

Service-dog handling was trained by the police,
with final examinations conducted by the head of training
at the Nuclear Research Center. He also selected the
dogs, only allowing the purchase of adult, trained animals.
In 1988, the squadron expanded from 10 to 20 dogs.

The handlers also participated in competitions, when
pennants like the one shown here were used as souvenirs
and for networking with other competitors. These pen-
nants were also displayed in the canine unit staff rooms.

As the intensity of protests diminished, so did
the perceived threat to the Nuclear Research Center. The
canine unit was disbanded on December 1,1994. as

Pennant of the canine unit at Karlsruhe
Nuclear Research Center,
535x220x12.3cm,

synthetic fabric and transparent film,
wood and brass.

KIT Archives 28506/37.
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Humans were not the only ones to take care of law and
order at that time, which | would like to remember here!
The canine unit was an important component of the
security services on the premises of Karlsruhe Nuclear
Research Center (KfK). They were trained inside the KfK
and added enormously to the security.

Emanuel Bronka

Fish Knife
(ca. 1960)

065

The 20-centimeter-long fish knife from the

cafeteria of Karlsruhe Nuclear Research Center
bears the inscription “Kernreaktor Karlsruhe” on its han-
dle. This stainless steel piece of cutlery dates from
around 1960, when the Center was still officially known
as Kernreaktor Bau- und Betriebsgesellschaft mbH. This
lengthy name was often simplified in everyday use to
terms like “Reactor Station” or “Nuclear Reactor.”

There are striking differences between this fish
knife and the table knife from Karlsruhe Student Ser-
vices, which is also displayed in this exhibition and is
about three decades older. The pre-World War Il student
body was considered an elite social group and dined in
the refectory using 25-cm-long, silver-plated table
knives. The fish knife, by contrast, is of a size commonly
found in modern cutlery sets.

The changeover from silver to stainless steel,
points to the general acceptance of this material, espe-
cially in the cafeteria sector. Silver cutlery was also im-
practical to wash in such a large dining service with some
1,000 workers employed there. The knife’s simple and
straightforward design suited contemporary aesthetic
ideals. But this special stainless steel accessory also
served as a status symbol. While many everyday objects
from the Nuclear Research Center’s early years convey
an impression of material modesty, this piece of cutlery —
just as the occasional festive buffet held at the reactor
cafeteria — reflected the Center’s elitist aspirations as
a leading institution in national big science. kn

Fish knife,

maker: Wirttembergische Metallwarenfabrik AG
(WMF)/Geislingen an der Steige,
19.8x2.0x0.2cm,

nickel chromium steel 18/10.

KIT Archives 28506/29.
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Dining unites and encourages exchange. Traditions repre-
sent community and solidarity. The fish knife unites in
both these ways, because it is the embodiment of the
traditional Friday meal in the cafeteria on North Campus.
Christine Bender,
Head of the Financial Services Unit

066 Breeder Duck

(1991)

This special duck is brooding in Peter Faulhaber’s

garden. Itis crafted from high-quality stain-
less-steel piping once used to arrange nuclear fuel pel-
lets geometrically inside a reactor fuel element. The
sculpture bears the inscription “Deutsches Bruter Ende”
— German Breeder End — a play on words rooted in the
Baden dialect, which mutes the hard “t” in the word for
“duck” — Ente —into a “d.”

Peter Faulhaber had been employed at the Nu-
clear Research Center since the 1g60s, with his work
always closely tied to the fast-breeder reactor project.
For many years, this reactor was seen as a beacon of
hope because it was designed to generate most of its
own fuel during operation — effectively “breeding” it. For
decades, the Center conducted extensive research into
how a fast-breeder reactor works and how it could be
built and controlled. In 1972, based on the Center’s find-
ings, construction began on a fast breeder reactor in
Kalkar on the Lower Rhine. Although the plant was com-
pleted in 1985, it never became operational. In the wake
of the Chernobyl disaster in April 21986, political leaders
at both the state level in North Rhine-Westphalia and
the federal level decided to abandon the billion-dollar
facility. This marked the end of the new breeder technol-
ogy in Germany, including the reprocessing of nuclear
fuels, despite the enormous investment put into its
development. The fast breeder project at the Nuclear Re-
search Center was shut down in 2g8g and transferred
into a new nuclear safety research initiative. The Center’s
breeder test reactor was permanently shut down in 1gg1.

For many of the Research Center’s employees,
the discontinuation of breeder technology represented
a profound loss, effectively devaluing their lifework. The
project’s demise had to be personally and professionally
reconciled. Near the end of his career, Peter Faulhaber
was tasked with taking the superfluous materials used
for breeder-fuel-element construction to a disposal com-
pany. From this company, he acquired a small quantity
of the high-quality stainless-steel parts for his own use.
With these materials, he created various technical
solutions for his home and garden, including the brooding
duck nestled in an honorary wreath of ivy. kn

The Nuclear Research Center and Karlsruhe Research Center

Peter Faulhaber: Deutsches Bruter-Ende,
ca.34 x14 x 22 cm,

sculpture of stainless-steel tubing.
Private holding.
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067 Hydrogen Automobile

(1986)

This VW bus was fitted with a hydrogen-pow-

ered electric engine for testing purposes in the
Institute of Neutron Physics and Reactor Technology
(INR) at the former Karlsruhe Nuclear Research Center.
The vehicle underwent its trial run in 1g86. The institute
had developed the capability to handle hydrogen as part
of its nuclear technology activities. This expertise al-
lowed the institute to explore new technologies using
hydrogen as an alternative energy source. Due to its high
energy density, hydrogen was considered a potentially ef-
ficient fuel to achieve relatively long range travelling
distances. In the initial phase, the energy contained in
isolated hydrogen was converted into propulsion using
an alkaline thin-film fuel cell. The INR itself tested the
production of such units. In this hydrogen-powered vehi-
cle, the electricity from the fuel cell drives an electric
motor, serving as the drive unit. The hydrogen van, nick-
named “Wasserstoffbulli,” was approved for use on roads
and was driven on what is now KIT's North Campus, even
making appearances at the Hockenheimring motor racing
circuit. The new technology has since been adapted
for buses used in public transportation. A pilot operation
preceding series production began in 2043 with a
shuttle bus running between KIT’s North and South
Campuses. kn

Hydrogen-powered prototype vehicle
based ona VW T2,

built 1986,

17 KW (23 hp).
Technoseum/Landesmuseum fiur Technik
und Arbeit in Mannheim.
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Hydrogen as an Alternative Energy Source for

Private Transport

When the Volkswagen van powered by hydrogen was in
operation at the Nuclear Research Center, the automo-
tive industry had just begun exploring this energy source
for private vehicles. Eight years later, Daimler-Benz AG
presented its first fuel-cell test vehicle, called Necar 1.

In principle, hydrogen can be used directly in
conventional combustion engines, an approach that
BMW experimented with. However, fuel-cell vehicles are
always electrically operated. The electricity is generated
by means of the exothermic reaction of hydrogen mole-
cules with oxygen molecules. This process is emis-
sion-free, producing only water. Under optimal conditions,
fuel-cell efficiency can approach 100 %.

Fuel cells for generating electrical energy were
already ready for operation during the Karlsruhe trials,
although not for road vehicles. In top-of-the-line space
technology, fuel cells, along with solar panels and minia-
ture nuclear reactors, were standard equipment. Adapt-
ing this technology for road vehicles presented additional
challenges: storing and refueling highly volatile hydrogen,
for instance, or adjusting power generation to varying
operational demands, or developing cutting-edge tech-
nology for everyday use. Maintaining the working tem-
perature of around 80 degrees Celsius — through initial
heating and subsequent cooling during operation —
posed one such challenge. In addition, the heavy hydro-
gen tanks needed to be kept in a deep-frozen state,
which was energy-intensive and required too much
space. These factors limited the practical usability of the
VW Transporter, whose electric motor could only produce
about 17 kW. A range of 500 km on a single hydrogen
tank was achievable.

The Karlsruhe project was conceived during the
oil crisis in 1g73. But the Nuclear Research Center’s pri-
mary motivation for venturing into vehicle propulsion was,
to broaden the field of applications for nuclear reactors.
High-temperature reactors produce substantial amounts
of waste heat, which can be used to split water molecules
into oxygen and hydrogen. This method is more direct and
potentially more efficient than first generating electricity
and then producing hydrogen through hydrolysis.

The State Museum of Technology and Labor in
Mannheim (LTA) and Karlsruhe Nuclear Research Center
had already collaborated in numerous instances, dating
back to the museum’s founding in the mid-1g8os. When
the Center decided to discontinue its experiments on
motive power engineering, the museum'’s curator for mo-
bility history accepted the offer to adopt the hydrogen
automobile prototype. The vehicle was added to the LTA
collection and has featured in various exhibitions, includ-
Ing ones focusing on innovative drive technologies.

Kurt Méser
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068 Tissue Dispenser Box

(ca. 1970)

Whilst almost unknown on KIT's South Campus,

the green-and-white dispenser boxes filled with
disposable wipes have become an integral part of the
North Campus. These tissue boxes have been a part of
daily life for employees since the early years of the Nu-
clear Research Center. Institutes and other organization-
al units can easily obtain them from the central ware-
house, but their ubiquity is not solely due to their easy
availability.

Such lint-free wipes are needed in laboratories
for all sorts of cleaning purposes. They were also utilized
to temporarily secure sample materials during transport
via pneumatic tube. The practical design of the dispenser
even permits their use with gloves in a shielded experi-
mental box, making this form of dispensing essential in
such environments. The dispenser boxes appear in many
laboratory photographs and other images show that they
were used in offices, as well.

These tissue dispensers, with approximately 250
per box with an opening at the top, exist since 1924.

The American company Kimberly-Clark initially marketed
the tissues for facial care, later promoting them for use
when down with a cold. Today, the boxes are available in
various models, including a special product line designed
for laboratory use. The range of manufacturers has also
expanded.

The dispenser box was included in this exhibition
because it is frequently mentioned by staff as an every-
day object that sets the work environments between
KIT’s North and South Campuses apart. Whether this
differentiation indicates a certain mentality about what is
important is debatable. Perhaps the attention given to
this everyday item stems from a desire for individuality
within KIT’s large-scale organisational body. as, kn

Tissue dispenser box,
ca. 1970,

24.8 x11.4 x 5.3 cm,
paper and cardboard.
KIT Archives 28506/33.

N Everyday Life and Culture;
Call for Objects

Object proposal
The Kleenex box immediately occurred to me as a rele-
vant object because, as a long-standing employee on
KIT's North Campus, | became acquainted with this
Kleenex box from my very first day and saw it variously
in use everywhere.

Anja Weindel



Outcome of a Quest for Meaning

As a collaborator in the KIT bicentennial exhibition, I'd
like to share a few impressions and experiences from my
research on the tissue paper. No matter where my re-
search took me or which departments | visited, and em-
ployees | spoke to, | always received a response, a smile,
and much praise for the many uses of this article. After
years of relying on them, nobody seemed willing to do
without these “cosmetic tissues.”

| started my inquiry in the photo department,
where as soon as | entered the room | spied such a box
prominently displayed on the conference table. The tis-
sues have been used here for many years to clean lenses,
many other camera parts, and, of course, to wipe noses.
Markus Breig, who has headed the photo center for many
years, recalled having once photographed the box for a
calendar featuring images of everyday objects at the
Research Center, and gave me a copy of this prop-up
calendar, which includes that photo of the box.

Another visit took me to the print shop, where
| interviewed a long-time North Campus employee, llona
Metz. The box was also standing visibly on her table.

She confirmed that the tissues were primarily entrusted
with wiping away all sorts of things. | conducted similar
interviews with our colleagues from different administra-
tive departments. Whether used as a handkerchief, a
makeup remover, or a quick solution to wipe up spilled
coffee, juice, or other liquids, the tissue box was the rapid
response. One’s glasses and monitor screen were also
wiped clean with them, of course.

A long-time employee of the Institute of Applied
Materials confirmed to me that they had even been used
in research settings. He recalled instances where the
tissue dispenser was even positioned inside a shielded
test cell for access by a remote-controlled manipulator
arm. Thus, it was possible to wipe away, cushion, clean
or dab up materials even in a laboratory handling radioac-
tive substances.

In the course of my research, | heard many
stories and reminiscences related to that tissue box and
many of those anecdotes, ranging from practical
to amusing, offer glimpses into the daily routine and
research activities at the former Research Center.

Anja Weindel

The Nuclear Research Center and Karlsruhe Research Center

069 “Henry the Ant” with His Gearwheel

(1986)

The ant with the micro-gearwheel, affectionately

named Henry, has long served as the iconic mo-
tif of the Institute of Microstructure Technology (IMT) at
KIT. Gerhard Schuler, who worked at the institute, created
this electron microscope image to visually represent the
minute scale of the gearwheel by comparing it to an ant.

The institute had developed the capability to
manufacture such high-precision micro-components
while working on an uranium enrichment method that re-
quired the mass production of millimeter-sized nozzles.
At that time, it was known as the Institute of Nuclear
Process Engineering and had to develop its own manu-
facturing method to meet the process’s demands.

After the discontinuation of research on uranium
enrichment, the institute shifted its focus entirely to
microfabrication processes, partly because there was po-
tential to transfer its innovations to industry. In 1989, it
was renamed the Institute of Microstructure Technology.

The micro-manufacturing process developed at
the institute has since been applied in various fields,
such as the production of components for microsurgical
and dental devices and gears for high-quality watches.
Microworks, a company founded as a spin-off of IMT, ac-
quired a manufacturing license for this technology. Since
then, micro-manufacturing techniques have continued
to evolve. Today, the institute’s primary focus is on 3-D
nanoprinting. kn

Micro-gearwheel, nickel, diameter:

0.26 mm, scaled against the size of an ant,
photographer: Gerhard Schuler,
3.6x24cm

black-and-white negative.

KIT Archives 28028/19225..

N Research; Innouvation;
Call for Objects

€ 063

Object proposal
The micro-gearwheel symbolically stands for the con-
quest of biological dimensions by engineering. The
first step toward the dream of a submarine navigating
the human circulatory system.

Mathias Heckele,

KIT, Institute of Microstructure Technology
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Application of the LIGA Process in the Construction of
Microcomponents

The trend toward miniaturization has been ongoing since
the early days of semiconductor technology. By the

late 1980s, many believed that the shorter wavelengths
of X-ray light were vital in the manufacture of tiny struc-
tures. This hypothesis, coupled with the need to man-
ufacture separation nozzles with small radii of curvature,
led to the development of the LIGA process at the Insti-
tute of Nuclear Process Engineering. LIGA is an acronym
for “Lithografie, Galvanik, und Abformung” and involves
using X-rays from a synchrotron for lithography, elec-
troplating to fill the resulting polymer structures, and
mold casting to replicate these structures, in order to be
able to produce inexpensive products with intricately
crafted tools.

The coupling of lithography and electroplating
Is a very common production method, such as for printed
circuit boards. However, the LIGA process’'s combination
of X-ray lithography, electroplating, and molding is a spe-
cialty of Microworks GmbH, a spinoff from the Institute
of Microstructure Technology. Components produced
using this technique often feature tall, narrow structures,
typically fabricated 10 to 20 times taller than their width
— sometimes even up to 50 or 100 times taller — with
line widths as small as 0.5 pm. Sloped structures on a
substrate are also typical for this process.

The Microworks company was founded in 2007
following a successful sponsored project that developed
precision parts for Swiss watches — a market that con-
tinues to require the X-ray-based LIGA process.

Another application of this technology is the
gearwheel attached to Henry's feeler. The smallest play-
free gears currently available on the market are made
of such components.

Proximity to KIT and ongoing collaboration
with its institutes are essential to ongoing research at
Microworks and thus the transfer of LIGA technology to
commercial applications. The Zeiss Innovation Hub@KIT,
now located not far away, grants its employees quick
access by e-scooter to the synchrotron radiation source
on KIT's North Campus, to take X-ray lithographic expo-
sures. Access to facilities at the Institute of Microstruc-
ture Technology on a pay-per-use basis is also important,
for instance, to quickly produce the masks needed for t
he LIGA process.

Joachim Schulz (1)
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070 The Tension Triangle as a
Bionic Stabilization Principle

(2005)

The founding charter of Karlsruhe Polytechnical

College in 1825 states the aim of the new in-
stitution as being to convey knowledge, in order to “gen-
erate the largest effects by the smallest means.” This
principle is an underlying motivation in the engineering
sciences, now mostly pursued with mathematics, com-
puters, and rigorous experiments at testing stations.
Claus Mattheck, during his tenure at KIT’s Institute of
Materials Science Il from 21980 to 20142, followed an
alternate research path in bionics. By studying trees and
other living organisms and inanimate natural structures,
he gleaned insights into optimization. Mattheck identified
one crucial principle: the omnipresence of tension trian-
gles in the stabilization of notches. Unlike conventional
engineering practices of reinforcing right-angled joints
with quarter circles set at angles, Mattheck recognized
that there is a better design in nature: tension triangles.
These structures, pervasive in organic growth, provide
robustness and efficiency. Mattheck’s result, derived
from observing nature, is easy to implement because a
simple triangular-shaped protractor (a Geodreieck) is all
you need to construct with tension triangles. Mattheck’s
iInsights inspired the drafting of engineering guidelines
issued by the Association of German Engineers (VDI). By
2046, his principles were codified as the standard DIN
ISO 18459 “Bionics — Bionic Structural Optimization.” His
research group’s publications, translated into numerous
languages including Korean and Japanese, underscore
the global impact of his work.  kn

Claus Mattheck:

The Method of Tension Triangles,
hand drawing,

digital photo.

KIT Archives 28010/1 6480.

v Research; Innovation

071 Trainer for Minimally
Invasive Surgery

(ca. 2003)

This device for practicing minimally invasive sur-

gery (MIS) techniques was developed at Karls-
ruhe Research Center. Since the 1g80s, MIS has become
an established practice in surgery, offering patients sig-
nificant advantages, such as reduced pain and faster
recovery times. However, this technique presented chal-
lenges for surgeons, including a limited viewing field and
restricted freedom of movement. Handling the instru-
ments also proved to be more difficult.



To support the specialized training required for
this procedure, the first Karlsruhe MIS trainer was creat-
ed at Karlsruhe Research Center in the 19gos. Its “input
device,” with sensor-based precision mechanics, was
developed by the Institute of Applied Informatics in the
Center’s central training workshop. In the ensuing years,
the device was enhanced to improve the real-time simu-
lation of elastic tissue. Force feedback was also added
to simulate the resistance encountered in the operated
area, providing a more realistic training experience.
Through a technology transfer project, the trainer could
be developed further into practical products. Various
training devices for neurosurgery and arthroscopy, for
instance, were created in collaboration with medical pro-
fessionals from different specialties. Research on the
trainer continued until the early 2010s.

The trainer was regularly used to train aspiring
medical practitioners. During courses, they could prac-
tice handling the necessary instruments for MIS proce-
dures. For example, they learned how to perform minimal-
ly invasive gall bladder removal using this device. as

Virtual Reality Force Feedback Simulator for
minimally invasive surgery,

ca.125 x 75 x 100 cm (compact).

KIT, Institute for Automation and Applied
Informatics.

N Research; Teaching and Academic
Study; Innovation; Call for
Objects

Object proposal
The research and development of the trainer was an in-
novation at the cutting edge of the international re-
search landscape. It was regularly displayed as an effec-
tive advertiser of Karlsruhe Research Center, conducive
to the media at home and abroad. For many years,
demonstrations were also held on the Open Days, always
delighting enthusiastic visitors.

Heiko Maaf,

KIT, Institute for Automation and Applied

Informatics

The Nuclear Research Center and Karlsruhe Research Center

072 Superconducting Magnetic Coil
for Nuclear Fusion

(2000)

The fusion of hydrogen nuclei releases a signifi-

cant amount of energy. The experimental reactor
ITER (International Thermonuclear Experimental Reac-
tor), currently under construction in France through in-
ternational collaboration, aims to develop the technologi-
cal foundation for a fusion power plant by 2035. A central
component of ITER’s design are the kidney-shaped elec-
tromagnetic coils, each approximately 7 meters in height,
as illustrated here. These coils are arranged in a ring in-
side the fusion reactor, enclosing the space that contains
the fuel needed for fusion. Magnetic coils are essential
because nuclear fusion occurs at temperatures of several
hundred million degrees Celsius. This process is only
manageable if the fusion fuel mixture is kept suspended
without touching the reactor walls. This is achieved by
generating a magnetic field of 10 Tesla — equivalent to
the weight of the Eiffel Tower. Creating such a strong
magnetic field requires an electrical current of 80,000
amperes, a level that would instantly destroy ordinary
copper wires. This problem is overcome by constructing
the magnetic coils out of superconducting niobium-tin
(NbsSn). When cooled below —25515 °C, electrical resis-
tance in this material is nearly eliminated, allowing the
conductor to withstand the immense current needed to
generate the magnetic field. These magnetic coils are
produced industrially. To test them, the Institute of Tech-
nical Physics at Karlsruhe Research Center developed
the Toroidal Coil Test Assembly Karlsruhe. This develop-
ment was based on decades of research into supercon-
ducting materials at the Center. kn

Magnetic coll,

maker: AGAN Consortium

(ACCEL Instruments, Alstom, Ansaldo, Babcock
Noell Nuclear, Europa Metalli),
ca.41x23x6.7m.

KIT North Campus, corner of Eggensteiner
StralRe/Blankenlocher StraRe.

v Research; Innovation
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073 MIPAS Spectrometer
(2002)

The MIPAS (Michelson Interferometer for Pas-

sive Atmospheric Sounding) Fourier spectrome-
ter was one of ten measuring instruments aboard the
European Space Agency’s (ESA) ENVISAT (Environment
Satellite) Earth observation satellite. It detected minimal
gas concentrations globally, day and night, in the strato-
sphere and cloud-free troposphere, that is, at altitudes
of 5 to 150 kilometers above the Earth’s surface. From
2002 to 2012, MIPAS gathered data used by thousands
of scientists worldwide to study climate change and glob-
al warming. Both MIPAS and ENVISAT remain in Earth’s
orbit. The model displayed here is a 111 scale replica.

The spectrometer was developed at the Insti-
tute of Meteorology and Climate Research of Karlsruhe
Research Center and Karlsruhe University. It was initiated
by Professor Herbert Fischer in 21g88 when Fischer pro-
posed to ESA the use of a cooled Fourier spectrometer
on an environmental research satellite. Prior to its inte-
gration into ENVISAT, variations of this spectrometer
technology were employed on the ground, in aircraft, and
borne by high-altitude research balloons. as

Michelson Interferometer for Passive
Atmospheric Sounding from space,

developed by: Institute of Meteorology and
Climate Research at Karlsruhe Research Center
and Karlsruhe University,

operation in space of one exemplar 2002-2012,
175 x 180 x 70 cm (with transportation frame).
Deutsches Museum, Munich.

N Research

€ 007
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Chapter 8

Karlsruhe
University
(1967-2009]

074 Karlsruhe Student Uprising
(1970)

Unlike other campus sites, at Karlsruhe Univer-

sity the years following 1968 were relatively qui-
et. Demonstrations, such as the one shown here, were
infrequent. Nevertheless, there were instances of stu-
dent discontent directed at professors. Global political is-
sues, such as the Vietnam War, were the subject of dis-
cussion in handout leaflets. The volatile atmosphere at
the university is also evident from the rector’s decision
to instruct professors not to wear their academic robes
during the annual academic festivities.

One notable highpoint for the student move-
ment was the occupation of the university computing
center in 1970, which included a demonstration march
through Karlsruhe’s city center. However, closer examina-
tion reveals that these actions were not aimed against
the university or its administration. They were rather a
concerted strategic move borrowing methods of protest
employed elsewhere to articulate specific academic
grievances to the state government. The protesters were
concerned about the quality of computer science educa-
tion. They criticized the capacity of the computing cen-
ter, which they felt was inadequate. Students demanded
more computing time and complained about having to
use outdated machines “predating the Biblical
flood.” /180 During the three-day occupation, only stu-
dents had access to the university computing facilities,
complete with admission controls and passes for the
student security force. The management of the comput-
ing center not only viewed this activism kindly, they had
indeed instigated it as part of a public relations effort
to support plans for purchasing a new mainframe com-
puter. /181 The initiative proved entirely successful:

By mid-year, the university was able to sign a contract for
the delivery of a UNIVAC 1108 computer for the consider-
able sum of 21 million deutschmarks. /182 kn

Demonstration procession of students on
Karlsruhe’s Kaiserstrale,

photographer unknown,

January 20,1970.

Digital copy of a black-and-white print.
KIT Archives 28010/1 8131.

N Teaching and Academic Study;
Everyday Life and Culture

© 015; 030
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075 Self-Launching Glider

(1971)

In 2974, the AK-1 glider, developed by the

Akademische Fliegergruppe (Akaflieg) at Karls-
ruhe University completed its maiden flight. This innova-
tive design featured a retractable auxiliary engine for
self-launching, which influenced the development of mo-
torized gliders with retractable engines. The auxiliary
engine also helped bridge thermal lulls and reduce the
risk of irregular landings. This first flight marked the cul-
mination of over 15 years of design and construction work
by students at Karlsruhe Polytechnic (redesignated a
university in 1967). The necessary expertise converged
on Akaflieg because students could apply their theoreti-
cal knowledge there practically. Scientific support from
the academic institutes, along with access to workshops
and laboratories for component testing, was similarly
crucial to the project’s success. The AK-1remained in
flight service until 2008 and is now exhibited as a techni-
cal monument at Deutsches Museum in Munich.

Akaflieg Karlsruhe, like other academic flying
clubs in Germany, was established in the 1g20s. Like oth-
er academic sports, one initial motivation for its creation
was the ban imposed by the Treaty of Versailles on mili-
tary pilot training, which led to flying activities at univer-
sities in an attempt to replace it. During the Nazi era,
Akaflieg was dissolved, and aviation activities were ab-
sorbed by a Nazi mass organization. In 1954, Akaflieg was
reestablished as an association independent of any
externally set aims. The AK-1 marked the beginning of
a series of projects for Akaflieg in Karlsruhe. Currently,
their most ambitious undertaking is the development of a
tailless glider, anticipated to give a further innovative
boost to glider design.  kn

Glider AK—1,

maker: Akademische Fliegergruppe Karlsruhe,
Karlsruhe,

maiden flight 1971,

wingspan 15.0 m,

empty weight 300 kg,

propulsion: four-cylinder two-stroke engine
Hirth F 10 Ala with 19 kW (26 hp).

Deutsches Museum,

Flugwerft SchleiRheim.

N Teaching and Academic Study;
Innovation; Call for QObjects

€ 040

Object proposal

The AK-1 glider was the starter’s gun for a whole line of
successful research projects. The innovative idea of a
retractable engine was an important impetus for the very
successful modern hinged-power-unit technology in
glider design. Thus, Karlsruhe Akaflieg could write aero-
nautical history, particularly with the AK-1as well as with
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other projects from that time. Due to its historical impor-
tance, the AK-1model is on display at Deutsches Muse-
um in Munich since 2011.

Mikail Albayrak,

first chairman of Akademische Fliegergruppe at

Karlsruhe Institute of Technology e.V.

On the Development of Akaflieg AK-1

As early as 1955, Akaflieg Karlsruhe began to develop
motorized gliders with good gliding performance. They
recognized the significant advantages of self-launch
capability, which not only extended the glider’'s range but
also reduced the need for ground personnel, minimized
the risk of landings off the airstrip, and simplified trans-
port logistics. The main problem posed by motorized glid-
er construction is integrating an engine into a glider with-
out significantly compromising the glider’s performance
and flight characteristics.

In addition to an increase in overall weight, the
primary reason for performance degradation due to the
engine is aerodynamic. A permanently installed drive unit
creates significant air resistance when not in use.

A more effective solution was the retractable
driving gear, which complicated the design enormously. In
1965, all was finally ready: the preliminary research com-
missions to investigate tow ropes, winch launches, and
the building of a customized launch winch were complet-
ed. The Hirth F10 was finally available as a functional drive
unit, allowing the design of a motor glider to begin, with
the following objectives:

- Self-launching capability without auxiliary

personnel,

- State-of-the-art gliding performance,

- Minimal maintenance and overhaul

requirements,

- Weather-resistant construction and materials.
The AK-1 took to the skies for the first time on January g,
1g74. On July 7,1973, it was named Mischl (mutt) by the
professor of meteorology, Max Diem, reflecting its hybrid
character as both a powered aircraft and a glider.

After completing flight tests, it received certifi-
cation from the Federal Aviation Office and was used by
all Akaflieg pilots holding a motor glider license. Its per-
formance met the design targets established in the
1960s. Nowadays it is no longer suitable as a competition
aircraft. The proliferation of motor gliders with retract-
able engines since the 1980s testifies to the merits of
the AK-1 design developed in the early 1g60s.

Mikail Albayrak
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Memorial Plaque Dedicated to the
Ulctims of National Soclalism 2016

Zum Gedenken
an die Angehorigen
der Technischen Hochschule Karlsruhe,
denen in den Jahren von 1933 bis 1945
durch den Nationalsozialisimus
aus rassistischen oder
anderen ideologischen und politischen Motiven
durch die Entternung aus dem Dienst,
den Ausschluss vom Studium.,
den Entzug akademischer Grade und Wiurden
oder auf andere Weise Unrecht zugefligt wurde,
Die Verfolpungen brachen mit Grundwerten
der Menschlichkeit und der Toleranz.
Die Erinnerung mahnt, diese Werte in der Gegenwart
und in der Zukunft zu bewahren.

Das Karlsruher Institut fiir Technologie,

vertreten durch Prasidium und Senat
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Die Klolektiire

Das Steinbuch Cenme for Computing [(SCC) ist vermutlich allen
Studierenden des KIT ein Begriff, doch wer war der Mann, nachdemn
nicht nur das Rechenzentrum des EIT sondern auch das Eacl-Steinbuch
Stipendivm benanns ist und der die Verdisnstrmedaille des Landes Baden-
Wiirttembsery triign?

s5-Migliedschaft und Krlegsverbrechen

Meben seinen Errungenschafien fir die Informadk. mit dencn dicse
Ehmungen wohl begrinder werden, zeichner sich schnell dazs Bild eines
iiberzeugten Mazis. Dies beginot mit dem Beitritt in dic HY im Jahr 1933,
Von dort aus trict er der 55 bei und steigt zum Romentihrer suf. Spiiter
trict er auch der M3DAP bei. Wahrend des Kreges schreibt et in sein Tage-
buch Sarze wie "Russen sind wie ihr Ungeziefer” und beschreibt wic ot
Kricgsverbrochen beging, indem or im Juni 1942 befahl cine Eriegsge-
fangene zu erschisfen.

Machliriegseeit

Noch withrend des Krieges studiert Steinbuch Physik, 1958 min er eine
Prodessur an der TH Karlamilie an. Trotz der vermeintlichen Entnaz-
ifizierung, die auch Steinbach in Foom eines Spruchkammerverfahrens durchlief, begann er parallel
subachs mit der SPD elne politische Karrlere, Mach einem $fentichen Disput mit Willy Brandr ndhert
er sich suniichat der COU an wnd zeigt in der Folge wisder seine rechie Gesinnung.

Rechtsextremer Autor

Es folgte eine weitere Radikalizierung nach rechis und er schrieb Antang der 1980cr davon, dass “die
biologische Substanz unseres Volkes" durch cine anecbliche "Uberfremdung” vertan werde. Fremden-
feindlichkeir sah er als "natiirliche Abwehrreaktion”. Der damalige Bundesprisident von Weizacker hatoe
laue Steinbuech durch den Satz "Niche Auvslinder maos, sondem Auslinder cein” seinen Ambseid verlesse, Er
bestritt aulerdem, dass Wehrmechtssoldaten von M5Verbrechen wussten oder an thnen beteiligt waren,
Protest gegen Rassismus in der deutschen Mehrheitsgesellschaft nach den Anschlizen von Hoyerswernla
1992 bezeichnete Steinbuch als "verlogenes Geschrei” - den Tatern in Hoverswerda bliche "nichts als
Gewalt' dbrig. Von ihm stammen aulberdem Aussezen wic "Ohne die Barbared des Versailler Vertrages
hitte es Hitlers Barbarei wohl nicht gegeben’ und die "Gleichberechtizung der Frau in Politik und
Wirtschaft" wirde zie "ihren Kindern entzichen®. Auch schreibt or 1992, dass scin "Here noch immer
bei der deutschen Wehrmacht® seii Ab 1992 wande er sich auch der rechtscxtremen Elcinpartei "Tic
Fepublikaner” zu, indem er die Partei bewarb und fiic deren Parteizeitung schrich.

D Benennung tes Rechenzentmmes nach Steinbuch |;-r|'{1|gl4_-= im Jahr 2008 in vollem Wisssn um Sieinbuchs
Verbrechen und seiner nationalsoeialistschen Gesinnung. Weirer eher die BEakulidn file Informarik Sreinboch
mit simer Gedenktafel, auf der seine rechten Gedanken nicht nur keine Erwahoung lnden, sondem e
{*:-:]:||i:.'.il fiar el Friihe Erkenmen 'l|f1r|u!l.r;|p||i54'i|¢| Pralilemse” t:l.-"ll"ll wairdl.
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076 First German Computer Science
Diploma

(1971)

The certificate displayed here, dated January 20,

1974, represents Germany'’s first Diplom-Infor-
matiker degree earned in computer science. It marks the
inception of a highly sought-after course of study that
continues to shape KIT’s profile to this day. This start was
not the “big bang” of the discipline, though. As in Karls-
ruhe, other universities had already offered ways to spe-
cialize in the field in the 1g50s, following courses of study
in mathematics and electrical engineering. The true nov-
elty about the academic degree awarded in 1974 was its
name. The term “informatics,” chosen in 1968 by the
Federal Ministry of Science and the German Research
Association, was virtually the cornerstone of the new dis-
cipline of Informatics established in the 1g60s. /183

The Institute of Applied Mathematics at Karls-
ruhe Polytechnic began training students in data pro-

cessing in 12g58. Before its own computers were acquired,

programming lessons were conducted using a Zuse Z 22
at the Nuclear Research Center. AlImost at the same time,
a data technology course was offered in electrical engi-
neering at the then-named Institute of Communications
Engineering and Communications Transmission, now
known as the Institute of Information Processing Tech-
nology (ITIV). The computer science pioneer Karl Stein-
buch (1g17—2005) had been appointed in 1958 as its
director. While Steinbuch’s teaching was clearly focused
on hardware, the Institute of Applied Mathematics con-
centrated primarily on programming. In early 196g, Karl
Nickel (1g24—200g) founded the Institute of Informatics
and launched the computer science Diplom degree
program, paving the way for software-oriented computer
science education at Karlsruhe University. kn

Diploma by Karlsruhe University for
Jochen Dietrich,

January 20,1971

KIT Archives 21015/7314.
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The justification for my proposal is “self-explanatory”
Germany'’s first certified informatics graduate (Diplom-
Informatiker).

Jochen Dietrich

Karlsruhe University

Q77 Noose

(1979)

In 1979, the student representatives in the

Grand Senate at Karlsruhe University pulled a
grim joke on a member of the university’'s administration
using the object shown here. This provocation was trig-
gered by the 1977 state law abolishing General Student
Councils (AStA) as separate official boards at Baden-
Wurttemberg’s universities. This resolution by the
Filbinger administration was motivated by concerns that
left-wing student councils were political activists and
perhaps supported the terrorist group Red Army Faction.

According to the new law, the Committee “for
the Promotion of Social, Intellectual, Artistic, and Sport-
ing Interests” of Students, in the Grand Senate, was the
only remaining official student representation. The funds
and assets of the abolished AStA had to be handed over
to the university. The members of the reorganized
“Senate’s AStA” took this as an opportunity for protest.
They sent a letter to the employee responsible for the
university inventory with a hangman'’s rope knotted into a
noose as AStA's supposed official assets. The dating of
the cover letter, according to a new era starting with the
abolition of the constituted student government, under-
scores the degree of their discontent. The fact that the
senders concealed their — otherwise known — identities
by using a fingerprint as a signature perhaps indicates
their awareness that sending such a noose was trans-
gressing a boundary of acceptable behavior.

The recipient of the letter responded with re-
markable composure, mirroring the anonymous hide-and-
seek approach by using copied fingerprints in the recipi-
ent address line and salutation, and likewise signing with
his own fingerprint. The substance of this reply also
proved him impervious to provocation by consistently
staying within the realm of light humor.

In 2042, thirty-five years after this intervention
by the government, legislation was passed allowing the
reintroduction of constituted student governments as
organs of Baden-Wadrttemberg’s state universities. Today,
the General Student Council at KIT upholds the memory
of the interim period, during which the Independent
Student Council (UStA) existed outside of statutory uni-
versity structures. /184 kn

Rope with a hangman’s knot and
inventory label of Karlsruhe University,
2 letters, (1979).

KIT Archives 28506/17.

v Everyday Life and Culture;
Milestones in KIT’s History
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078 First Emalil Received 1n Germany
According to the Internet Protocol

(1984

The text printed here marked the beginning of

email correspondence at the Informatics Division
(Informatik-Rechner-Abteilung, IRA) of the Karlsruhe
Department of Informatics in 1984, using the technical
protocols that would later become standard on the Inter-
net. At that time, experienced computer scientists did
not immediately recognize the historical significance
of this development. They had been sending personal
messages via a computer network designed for data
packet transmission for over a decade already. The wide-
spread adoption of email across various domains did not
occur until 1gg4, with the introduction of the hyper-
text-based World Wide Web and the subsequent estab-
lishment of browsers with graphical user interfaces.
These advancements were what made email a universal
communication tool.

The email received by Michael Rotert at IRA on
August 3, 1984, from the operators of the US Computer
Science Network (CSNet) was a milestone in itself, be-
cause it simplified computer-based communications be-
tween research institutions across the Atlantic. Werner
Zorn, professor of informatics at Karlsruhe University
and head of IRA, had been advocating for a connection
between the emerging German research network and
CSNet since 1g82. Another significant achievement by
IRA was the first connection of a Chinese computer to an
international network in 21987, which laid the groundwork
for the development of the Internet in China.

The expertise imparted by the university’s Inter-
net pioneers caused a significant boost in development
for the city of Karlsruhe. The arrival of numerous Internet
companies and network services led to the city being
awarded the title: “Internet Capital” by a business maga-
zine in 2003. / 185 One of the first German Internet pro-
viders, XLINK, was established here in 1989 which had
begun as a university research project. kn

Email,

August 2,1984,

provenance: Karlsruhe University.
Stadtarchiv Karlsruhe 8 Sts 4 265.

v Research; Innovation;

Call for Objects; Meillenstelne
der KIT-Geschichte
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Object proposal
The fact that Germany’s first email was received at what
is KIT today, represents in my view not only research
ambition and openness to novelty, but also scientific ex-
change and international networking — and thus things
that | personally also relate to KIT and its members.
Ferdinand Leikam,
Leiter der Historischen Museen der Stadt
Karlsruhe

Eye-witness Report

The first German email server on today’s Internet resulted
from a project aiming to enable the German Research
Network (DFN) to establish connections to international
networks. Professor Werner Zorn was the project
manager.

| was hired by Professor Zorn in 1983 to operate
new computers. These machines were equipped with
the UNIX operating system, which was delivered in source
code and could be customized to meet the needs of the
computer science department. UNIX already included
Internet protocols such as SMTP, FTP, TCP/IP, etc., which
had been introduced as the standard on the ARPAnet
(now the Internet) on January 1, 1983. This system
formed the basis of the DFN project. The ARPAnet, which
had emerged from a military research project, also includ-
ed the entire MlLnet, the network of the US Department
of Defense. Although MILnet was separated from the
ARPAnet for security reasons in 1983, the United States
remained reluctant to connect non-US institutions
directly to the ARPAnet. The main concerns were related
to espionage from behind the Iron Curtain.

To enable global communication for research
and science, a project called CSNet (Computer Science
Network) was established. CSNet primarily offered an
extended mail service but was also directly connected to
the ARPAnet. One of CSNet’s goals was to link research
institutions in countries outside the United States, with
one access point per country. The project was intended
to be self-supporting after its expiration. Via CSNet,
it was possible to initiate email-controlled file transfers of
documents also from the ARPAnet.

In March 1984, | contacted the CSNet operators
via the existing email account of Professor Gerhard Goos,
who had been working in the Department of Informatics
at Karlsruhe University since 1g70. In early July 1984, |
received the UNIX software necessary to establish a
connection and operate an email server on CSNet.

On August 3, 2984, | received “the first email”
via this connection, confirming my announcement that
the mail server for the German research community was
ready for operation. This made Karlsruhe University the
first non-US research institution outside the United
States on CSNet.

The system was used immediately and inten-
sively. The biggest challenges initially were the lack of
structured email addressing, transitions to various mostly



proprietary email systems, and usage billing, for which
software had to be developed.

At CSNet's request, | also implemented the CS-
Net software in France at the Agence de I'Informatique in
April 1985.

China was later also connected to the Karlsruhe
server, with approval from the National Science Founda-
tion (NSF). At that time, Karlsruhe was administratively
and technically responsible for operating the name server
for the Chinese domain .cn. However, internal unrest in
China led to problems in 198g. The names of email send-
ers could be used to easily locate their families in China,
potentially leading to their detention. Consequently,
the mail operator in China requested that it be discon-
nected from the network.

CSNet was only a small step away from complet-
ing the connection to the ARPAnet, which had been my
goal from the start. This was accomplished in the spring
of 1985. Since the server name followed the CSNet
convention to include the country code (germany.csnet),
the name on the ARPAnet likewise became germany.arpa.
These network names represented an initial attempt
at structuring addresses.

From that point forward, the Informatics Depart-
ment at Karlsruhe University was fully integrated into
the network world of the time. Subsequent tasks involved
enabling other scientific institutions to access the Karls-
ruhe server and programming transitions to existing,
closed email systems.

All of this occurred before domain-based ad-
dresses (for example, .de or .com) existed. Computer
names and addresses had to be stored locally as much
as possible. This means, conversely, that data for recipi-
ents not connected in Karlsruhe were sent via the
United States.

Karlsruhe University bore the costs for connec-
tions to and from the United States, hence in both direc-
tions, passing them on to German participants. Data
transport costs within the US were covered by the Amer-
ican research network (NSFnet).

The ARPAnet was released for commercial use in
198g when funding for inner-American Internet lines was
terminated and the fall of the Berlin Wall led to the lifting
of the Iron Curtain. After that, only the Internet remained.

In the mid-1g90s, the World Wide Web emerged,
leading to the true conquest of the Internet, which in
Germany had its origins in 1984 in Karlsruhe University’s
Informatics Department.

Michael Rotert

Karlsruhe University

Student Periodical
“Scharfer bitte!”
(1997)

079

Rituals with meanings obscure to bystanders is

a proven means to foster group cohesion and
transmit a sense of exclusivity. The magazine published
by the student trade association for mechanical engi-
neers and chemical engineers achieves this with its puz-
zling title, Scharfer bitte! (Sharper Please!). It is rumored
that the name originated from a frequently made call to
the slide projector operator during mechanical engineer-
ing lectures at Karlsruhe University in the 1g98o0s.

Its content, however, is keenly tailored to its au-
dience. The association reports about its events not just
toward promoting sociability but primarily toward devel-
oping social skills and clarifying career goals. Study-relat-
ed information features prominently, including exam
schedules, updates on curriculum changes, faculty coun-
cil reports, and interviews of professors. The magazine
also offers guidance for students in their personal lives.
A serialized story sensitively portrays the student “Hans-
chen,” as the “quintessential mechanical engineer,” /186
who often goes to his mother’s house to get his laundry
done, and eventually overcomes his problems with social-
izing and finds a date. Unsurprisingly, the publication
shows little sympathy, if at all, for university administra-
tors or Ministry of Science officials. It seems that every
chance is grasped to subject them to criticism, mockery,
and biting satire.  kn

Scharfer bitte!,

Periodical of Fachschaft Maschinenbau/
Chemieingenieurwesen 40,

(May 1997).

KIT Archives 28006/143.
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Scharfer bitte! was the periodical of the Student Associ-
ation of Mechanical Engineering/Chemical Engineering
and was distributed to students since the 1g70s until it
ceased to appear in 2024. This initially manually made
magazine contains many articles and supplementary
witty anecdotes that reflect the history of over 40 years
of student life at KIT.
Student Association of Mechanical Engineering
& Chemical Engineering
(Fachschaft Maschinenbau/Chemieingenieur-
wesen) at KIT
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080 0-Phase T-Shirt

(1997)

The first semester remains a pivotal moment in

the lives of freshmen, nicknamed “Erstis” (i.e.,
“firsties”). To the farewells from parents and settling into
new dorms is added adapting to unfamiliar academic
operations with initially unfamiliar rules and heightened
demands on self-organization. Around 1900, such orien-
tation needs were typically addressed by joining a stu-
dent fraternity. A century later, fraternities play a
much-diminished role. Now, the week-long orientation
period, or “O-phase,” eases the transition to university
life. Organized by student associations, which are organs
of student self-government at the KIT departments,
O-phase imparts essential formal and informal knowl-
edge during various organized events. Personal atten-
dance is of utmost importance. Familiarizing oneself with
the campus, such as finding the cafeteria, library, culture
cafe, Courtyard of Honor, and academic sports facilities,
Is as vital as understanding study regulations and course
modules. Almost of even more importance is making
acquaintances, as the starting point of social life as a
student.

In October 1997, Alexander Markert volunteered
as an O-phase group supervisor for the discipline Eco-
nomics. The T-shirt shown here points out this function.
The garment appears quite subdued compared to
the costumes chosen nowadays, which are designed to
ensure the visibility of entire newly formed O-phase
groups, even at the expense of a slight-to-medium loss
of form. kn

T-Shirt,
ca.72x59 cm,
cotton.
Private holding.

N Teaching and Academic Study;
Euveryday Life and Culture;
Call for Objects
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The O-phase before the true start of studies left a last-
ing impression. All of us came from all over the Federal
Republic [of Germany], some had just completed their
military service, others — like me — their alternative
national service. The O-phase was a good opportunity to
acquaint yourself with the city and people, and one or
two friendships were formed then too. It was especially
memorable that the entire program was run by students
for students and included a good measure of fun. | later
gladly paid this back by serving as an O-phase tutor or
as a DJ at the parties hosted by the economics student
association at the end of the summer and winter semes-
ters (WiWiSo and WiWiWi). The T-shirt is an enduring
reminder of a good time in Karlsruhe and at KIT.

Dipl.-Wi.-Ing. Alexander Markert,

Frankfurt am Main, freelance head hunter

308

081 Grauve Cross

(2009)

Just before the founding ceremony of the Karls-

ruhe Institute of Technology on October 1, 2009,
passers-by noticed plywood grave crosses for the uni-
versity on the Karlsruhe campus. The living dates “Octo-
ber 7,1825 — October 1, 2009" revealed that they were in
protest against the impending merger with Karlsruhe
Research Center. These crosses expressed the mood ex-
isting at both the Research Center and Karlsruhe Univer-
sity. Beyond uncertainties about future working condi-
tions, there were fears that one merger partner might
stifle the other. The abandonment of the familiar “univer-
sity” label also may have contributed to the unease.
Many a university member and outsider were unaware
that “Institute of Technology” is the standard interna-
tional term for a technical university.

Mergers rarely proceed without some turbu-
lence or confusion. The path to KIT, broached in 2006,
initially could not even rely fully on the merger of the two
partners occurring, which has now become self-eviden-
tial. This goal emerged from arduous negotiations with
sponsoring federal and state authorities. That already
was reason enough for less certainty at the outset than
many desired. The history of the crosses in the KIT
Archives certainly gives sufficient reason for confidence:
Immediately after the merger, this object served as
inspiration for my idea of making a historical exhibition
to mark the KIT bicentennial. kn

Wooden cross,

137.8 cm x 63.0 x 53.0 cm,
wood, paint, steel nails.
KIT Archives 28506/5.

N Everyday Life and Culture;
Milestones 1n KIT’s History

€ 009



Chapter S

KIT
(2009-2025)

082 Humanolid Robot
(2006)

ARMAR lIl'is the third member of KIT's ARMAR

robot family. It embodies the vision of a robot
that learns from humans and interacts with humans in a
natural way. Conceived for household use, it demon-
strates its capabilities in a kitchen at KIT, where it mas-
ters challenging tasks like loading a dishwasher or serving
drinks from the fridge. This demonstration environment,
the KIT robot’s kitchen, has developed into an interna-
tional standard for household robotics. The research is-
sues during this development of ARMAR Il concentrated
on materializing holistic cognitive robot architectures,
grasping and manipulating everyday objects, including
household appliances. Learning new skills from observing
humans and from experience, as well as interactions with
humans in natural speech, were also a principal focus.

Its human-like torso and mobile platform allow
ARMAR Il to move flexibly through its working space. The
robot has a total of over 43 joints and over 50 sensors,
among these, two cameras per eye, moment-of-force
sensors, tactile sensors, position sensors, and laser scan-
ners. It is equipped with 5 computers and ten other pro-
cessor units specialized in very specific operations as well
as two batteries, and weighs about 150 kg. Following its
completion in 2006, a second version of this robot fol-
lowed in 2008, ARMAR lllb.

ARMAR Il came to be within the special re-
search focus no. 588 of the German Research Founda-
tion (Deutsche Forschungsgemeinschaft) “Learning and
cooperating multimodal robots” and formed the basis of
succeeding generations of the ARMAR family. Currently,
ARMAR-7, as its youngest member, represents the pres-
ent state of development of KIT's Al-based humanoid
robot family.

Tamim Asfour

Humanoid robot ARMARII,

maker: KIT Institute of Anthropomatics and
Robotics,

height ca. 175 cm,

weight ca. 150 kg.

KIT Institute of Anthropomatics and Robotics.
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083 Arrangement of International
Ulsitors’ Gifts

(ca. 1955-2020)

Gifts received during official trips abroad or dur-

Ing visits by leading personalities from other
countries, including artfully decorated plates and cups,
samples of traditional local handicrafts, university
plaques, and elegant technical accessories for everyday
use — such objects in this display reflect KIT’s global re-
lationships. The diverse connections to the Far East that
have developed over many years are next to gifts from
across Europe, Russia, the Arabian Peninsula, and the
Middle East, as well as North and South America. This
display symbolizes internationality — thus aspirations and
practices whose essential breadth and diversity cannot
be captured by any single object.

International contacts with governing bodies
and institutionalized cooperations characterize KIT's past
and present, as does the constant flow of students and
researchers from abroad. The diversity of partners, em-
ployees, and students is as characteristic as the long-
term evolution of their origins and the nature of these
relationships.

Since the mid-nineteenth century, Karlsruhe
Polytechnical College has attracted a significant number
of students not only from outside Baden but also from
abroad. Over the decades, their countries of origin have
changed considerably. Often, students came to Karlsruhe
because equivalent technical education was unavailable
in their home countries, or was restricted to a select few.
The patterns reflected rules for university admission,
political upheavals, and forced displacement. Few people
know that after World War |l, a large proportion of the
students were former deported laborers. Karlsruhe
Nuclear Research Center saw a constant flow not only
of visitors but also of foreign researchers.

The commitment of KIT and its predecessor in-
stitutions to developing solutions to globally relevant
iIssues in the natural sciences and engineering makes on-
going international contact and cooperation essential.
During the Cold War era between East and West, as well
as amid current geopolitical tensions, international con-
tacts could and can still create moments and protected
spaces for rapprochement. The presence of international
students beyond scientific exchange programs and study
visits abroad is important to KIT. Apart from knowledge
acquisition and financial benefits for the institution, in-
ternational networking and horizon-broadening inter-
cultural encounters among individual persons play a vital
role. kn

Visitors’ gifts from Asia, Europe, the Middle East,
North and South America.

KIT Service Unit International Affairs,

KIT Archives, KIT, Office of the President.
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084 Drinking Cup of a
Traveling Researcher

(2022)

From a distance, these two Styrofoam cups

could pass as models of a coffee-to-go cup and
its smaller expresso version; but, in fact, they were both
produced the same size. The duo returned from a re-
search trip with the informatics expert, Alexander Waibel,
from KIT to the Titanic shipwreck in 2022. One of the
cups took the journey to 3,800 meters depth in a con-
tainer attached to the outside of the submarine and was
compressed to half its original size by the water pressure.
Next to the printed logo of the travel agent is added by
hand a line drawing of the sunk luxury liner, KIT’s logo, the
traveler’'s name, and the date of the dive.

Although this souvenir design seems somewhat
sentimental — this trip pursued serious research inter-
ests. Anyone who has sat through interminable video
conferences during the Covid epidemic knows how im-
portant sufficient volumes of data are for this form of
communication. From the Titanic wreck, Waibel and his
team experimented purposefully under conditions that
were brought to extreme limits. Since radio signals don’t
penetrate through the almost four-kilometer-thick water
layer, the communication was based on sound waves.
Sonar signals have a range of many kilometers but their
data transmission rate is far removed from what a normal
video conference needs. To get through this bottleneck,
the speech recordings by the conference participants in
the submarine were automatically transformed into text
and text-only excerpts were sent as data. At the surface,
video avatars then converted these excerpts from the
speakers inside the submarine back into audiovisual con-
tent. This technology developed at KIT generates videos
using automatic speech recognition, conversion, and
lip-movement synchronization to make this possible. kn

Cup (a) at normal size and (b) after having
been subjected to the effect of water pressure
at 3,800 meters depth near the Titanic
shipwreck,

date of travel: Nov. 7, 2022,

(@) 1M.2x9.0cmand (b) 6.2 x 4.6 cm,
Styrofoam.

KIT Archives 28506/34.
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085 Precision Balance for the
Lightest Elementary Particles

(2018)

What is the mass of a neutrino? The standard

model of elementary particles suggests nil. The
overall established view in theoretical particle physics
depicts neutrinos as massless, electrically neutral com-
ponents. However, experimental research has revealed
that neutrinos do possess mass, albeit millions of times
smaller than the next lightest known particles. This fact,
combined with neutrinos’ ability to traverse matter
almost unimpeded as “ghost particles,” makes measuring
their mass extremely challenging. Yet, this value is of
far-reaching relevance: neutrinos have populated the
early universe in vast numbers since shortly after the Big
Bang. Today there are over 330 particles per cubic centi-
meter, making them billions of times more prevalent
than atoms and with their small but non-zero mass have
influenced the development of the cosmos.

The Karlsruhe Tritium Neutrino Experiment
(KATRIN) at KIT is an international collaboration, ad-
dressing the neutrino mass question posed in 1930 at a
big-science research facility. KATRIN conducts precision
spectroscopy of electrons from tritium beta decay. The
approximately 70-meter-long, technologically advanced
facility was constructed on KIT’s North Campus over
a period of more than 15 years, commencing measure-
ments in 2048. The Karlsruhe Tritium Laboratory was
crucial in its realization, providing expertise and laborato-
ry infrastructure for carrying out KATRIN. The spectrom-
eter’s ultra-high vacuum tank, 23 meters in length and
10 meters in diameter, is a striking feature of the facility,
rivaling an apartment building in size. This 200-ton
stainless steel tank, manufactured in Deggendorf near
Passau, undertook an unusual journey to Karlsruhe via
the Danube, to circumnavigate Europe by ship, and
continue up the Rhine. Its spectacular entry through
Eggenstein-Leopoldshafen on the final leg of its journey
to the then Karlsruhe Research Center in autumn 2006
drew 30,000 spectators and is likely still remembered
by many.

Kathrin Valerius

Big-science instrument KATRIN,

maker: International KATRIN Collaboration,
70 m (installation length),

23 x10 m (spectrometer tank).

KIT North Campus, Institute of Astroparticle
Physics, building 460.
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KATRIN is a unique research installation worldwide, for
which KIT offers ideal prospects of success. This experi-
ment about the foundations of physics shows that we
often need complex apparatus to track down the tiniest
particles.

Kathrin Valerius,

co-spokeswoman of the KATRIN Collaboration

086 The KIT Backpack

(ca. 2015)

Karlsruhe and its environs is hardly conceivable

anymore without the familiar backpack imprint-
ed with the KIT logo. It is handed out to new students
each semester at reduced cost. Its genuine practicality
has led to it being widely adopted and it serves as an
effective ambassador for the KIT brand. Even members of
KIT’s presiding board have been spotted with one on the
streetcar.

Like many universities, KIT operates a retail
store in which the backpack is offered alongside such ev-
eryday items as T-shirts, shopping bags, writing utensils,
and coffee cups. By distributing such items as gifts to
visitors or for the personal use of staff employees, KIT
seeks to enhance its brand visibility regionally and be-
yond. Such merchandise is a key component of the mar-
keting strategy of all major companies, associations, and
universities. To make a positive impact on the brand
image, it is nowadays essential that such promotional
material be ecologically sustainable and not dismissed as
disposable. Consequently, KIT's assortment of products
focuses on durable consumer goods. as

KIT backpack,

ca.45 x40 x19 cm,
synthetic fiber, plastic, metal.
KIT Archives 28506/26.
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When | began my studies at KIT in 2048, | received the
anniversary edition of the backpack, which was also ad-
mired by students in higher semesters. Since then, the
backpack has been an essential companion, particularly
when | need to transport books to and from the library. It
will remain an important keepsake, even though | will soon
be completing my studies.

Magdalena Pfeiffer
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087 High-Performance Computing Center

(2023)

Karlsruhe’s current importance as a hub of sci-

entific supercomputing is built on steady devel-
opment: Since 1983, KIT and its predecessor organiza-
tions — Karlsruhe University and Karlsruhe Research
Center — have operated over 30 high-performance
computers.

Between 1966 and 1996, there was already in-
tense cooperation in this field among computer special-
ists in the initially separate computing centers of what
later would be merger partners. This led to the founding
of the Karlsruhe Virtual Computing Center in 2996, which
served researchers and students from both the Research
Center and the university.

In 1983, the first “supercomputer” — a Control
Data Cyber 205 — was installed at Karlsruhe University’s
computing center. Despite its modest performance of
200 to 800 million computing operations per second
(64 bits, 2 pipes) by today’s standards, at the time it was
considered one of the world’s fastest vector computers.
KIT’s current supercomputer, HoreKa, has achieved 17
quadrillion (=17 x 10™) computing operations per second
since 2023, making it one of the 15 most powerful com-
puters in Europe. It ranks 52nd in the global TOP500 list
of the fastest computers. To put this into perspective:
in the 40 years from the Control Data Cyber 205 to
HoreKa, there has been a performance increase of eight
orders of magnitude, equivalent to an average accelera-
tion factor of 100 every 10 years.

Energy efficiency and sustainability are of great
importance in this context. In terms of energy efficiency,
HoreKa ranked 13th in the international Green500 super-
computer ranking.

Preparations for the next expansion of comput-
ing power are already underway, as researchers increas-
ingly require more. It is needed, for example, for simula-
tions of complex relationships and evaluations of
measurement data to gain a more detailed understanding
of natural and technical processes. Major areas of de-
mand at KIT include meteorology and climate research,
as well as projects dealing with the precise recording of
combustion processes in the energy sector. as

Karlsruhe high performance computer,
668 GPUs,

>600 Terabyte main storage.

KIT North Campus,

Scientific Computing Center, building 434.
N Research

€ 076
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088 Big Tam-Tam

(2020)

The 1.3—meter diameter metal disk displayed

here is a musical instrument — a tam-tam, also
known as a chau gong. This instrument, originating from
Chinese music, has been part of the KIT Symphony
Orchestra since 20214. It symbolizes the many decades-
long musical tradition at Karlsruhe Research Center and
the university.

KIT boasts numerous musical ensembles, includ-
ing the Collegium Musicum, the KIT Symphony Orchestra,
and the KIT Concert Choir or also the Big Band. Members
of these groups are students, staff, and alumni. Collabo-
rative music-making and other cultural activities foster
essential qualities like team spirit, empathy, reliability, and
communication skills. Through concerts, numerous tours,
and participation in competitions, these ensembles share
their passion for music and culture, enhancing KlIT’s fame
beyond its reputation as a scientific institution. as

Tam-tam,

130 cm (diameter),
bronze.

KIT Symphony Orchestra.

N Everyday Life and Culture;
Call for Objects

Object proposal
The tam-tam, with its powerful, low, booming, and rich
tone, symbolizes KIT’s diverse orchestras. Evidence going
back at least 100 years exists of these ensembles creat-
ing a wonderful sense of community as an important
component of the student experience and KIT's activities
in the region, including prize awards even on the federal
level. Nowhere else does there exist the possibility to
shape culture oneself and convey it to a large audience in
such a concentrated space, with such simple accessibili-
ty. It is a great pleasure to experience in the rehearsals
and concerts so much engagement, solidarity, and skill,
and to be able to support it — literally in the positive
sense with the “imposing pomp” of a tam-tam.

Hans Richter,

director of KIT Symphony Orchestra



089 Mold for Radioactive Waste

(ca. 2000)

This cigar-shaped steel container is a mold de-

signed to hold radioactive waste, facilitating the
handling and final disposal of nuclear materials.

As most nuclear activities at Karlsruhe Research
Center have terminated, the challenge of disposing radio-
active material produced on-site has arisen. The repro-
cessing plant for spent nuclear fuel, operational from
1974 to 1990, left behind approximately 60 cubic meters
of highly radioactive and concentrated liquid nuclear
waste. In the 1g80s and 1g9gos, the Institute of Nuclear
Waste Disposal (INE), now part of KIT, developed a facility
for encasing liquid nuclear waste in glass. The mold for
containing this glass-waste mixture was also developed
here. In 200g and 2010, the vitrification plant filled these
molds with radioactive waste at temperatures exceeding
800 °C. The mixture solidified into a glass mass, binding
the radioactive components. Ongoing decay processes
continue to heat the nuclear waste for years, generating
surface temperatures on the molds of up to 180 °C. For
transport and interim storage, these molds are packed
inside shielding containers, such as the Castor type.

Currently, INE is researching methods to isolate
nuclear waste from the biosphere in geological forma-
tions. Even after Germany’s transition away from nuclear
energy, the need for a suitable final storage site remains
critical. It can take up to a million years for radioactive
radiation to decay to natural ambient levels. kn

Mold for high-level radioactive waste,
maker: Mechanik Center Erlangen,
133.5x43.0cm,

steel.

Kerntechnische Entsorgung Karlsruhe,
KIT North Campus, building 607

N Research; Innouvation

< 008

090 Climate-Friendly Cement

(2010)

In recent years, sustainable and environmentally

friendly materials have become a significant
focus in the construction sector. Celitement cement is
one of KIT's responses to the enormous ecological foot-
print of modern construction. Celitement is a climate-
friendly cement developed at KIT. Compared to conven-
tional cements, its production reduces CO, emissions by
around 25 %. Its further development toward market
readiness is being carried out in a spin-off collaboration
with the industrial partner Schwenk Zement KG.

KIT

The Celitement cube serves as an example of
the intersection between research in engineering and
systems analysis at the Institute of Technology Assess-
ment and Systems Analysis (ITAS), based at KIT. The
development of the cement was supported by a compre-
hensive study by ITAS on sustainability aspects.

Scientific and technological progress not only
improves our lives but also brings about unforeseen and
often undesirable consequences as well. ITAS’s mission
IS, to harness the potential of progress while minimizing
its risks. Assessing the impact of technologies requires as
many points of view as possible. The results of these
assessments provide a knowledge base for industry, poli-
tics, and society to tackle global challenges, such as
sustainable restructuring of energy systems, resilience
against the consequences of climate change, or con-
trolling the digital transformation, and is one of the lead-
ing institutes of its kind in the world. /187 as

Material sample on display pedestal,
ca.9.0x55x55cm,

cement and aluminum.

KIT Archives 28506/38.

N Research; Innouvation;
Call for Objects

Object proposal
We propose this object because it is an example of a
rather rare cooperative research practice outside of KIT:
a close intermeshing of engineering research, on one
hand, and systems analysis and assessment of the con-
sequences of technology, on the other.
Institute of Technology Assessment and
Systems Analysis (ITAS) at KIT
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Chapter 10

Addressing the
Institution’s
History

091 Monument to the Fallen
Polytechnicians in the Franco-
Prussian War of 1870/71
(1873)

This ornate marble plaque framed in the neo-

classical style borrows architectonic elements
from the ancient tombs. It was erected in 1873z within the
portal of the main building of Karlsruhe Polytechnical
College in memory of six students who had lost their lives
in the Franco-Prussian War of 1870/74. Normally, such
monuments — of which many were erected during the
German Empire — were situated in the fallen soldiers’
home towns. Their premature deaths were long remem-
bered by members of their own communities. University
life, by contrast, was marked by brief periods of atten-
dance and often transient relationships. Yet, the bonds
formed during these years were frequently deep and
lasting. To have them cut short by death was painful too.

The war memorial of the Polytechnical College
was designed by its professor of architecture, Heinrich
Lang (1824-18g3), and was built with public funds. By
erecting this memorial to its members, the 48-year-old
college at that time was following the lead of other aca-
demic institutions. It was one more step along the path
toward achieving equality with universities, something
it was striving for throughout the nineteenth century.
Their corporative isolation from local urban communities
was a centuries-long characteristic of universities. The
Polytechnical College, although founded without such
special status, joined this tradition symbolically by erect-
iIng its war memorial, thereby establishing itself as an
independent social entity. kn

War memorial,

design: Hermann Lang,

erected 1873,

ca.51x23m,

sandstone and marble.

KIT South Campus, portal of the main building,
Kaiserstralte 12.

N Everyday Life and Culture

€ 083
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092 Polytechnicians’ Pageant

(1877)

The tradition of parades, processions, and

marches dates back to antiquity, to celebrate
victories or religious events. Processions celebrating the
birthday of a ruler, an anniversary of his accession to
the throne, or a wedding were also popular. The prevailing
interest in history during the nineteenth century led to
a revival of processions in historical costume. This fash-
ion also caught on in Karlsruhe, and on April 30,1877, a
“pageant of the students of the Karlsruhe Polytechnical
College” was held during festivities honoring the 25th
anniversary of the reign of Grand Duke Friedrich | in
Baden. /188 The individual Technical Schools presented
themselves with their historical insignia. A commemora-
tive volume of this occasion is illustrated with photo-
graphs of groups representing mathematicians, archi-
tects, chemists, mechanical engineers, civil engineers,
and foresters. Karlsruhe Polytechnical College proudly
viewed itself within the tradition of earlier researchers,
architects, and scientists who had shaped their respec-
tive disciplines with their knowledge and discoveries.
It simultaneously honored the Grand Duke as the institu-
tion’'s committed patron.

The procession of subjects taught at the Poly-
technical College appeared in the following sequence:

Mathematics: Following the banner featuring a globe

(of the world), Pythagoras appears, carrying a visual rep-
resentation of his theorem. Archimedes follows, holding
the screw that bears his name. The procession includes
several women in Roman and Greek attire, along with men
similarly dressed, carrying representations of various
Platonic solids. They are followed by a blackboard display
of an integral of a root function. Bringing up the rear are
gentlemen in orientally inspired robes, and in costumes
representing the Middle Ages and the Renaissance.

Architecture: The train behind the banner begins with a
figure — presumably — Vitruvius, accompanied by men
carrying a model of a pillared temple entrance in the
Doric order. Next comes a group dressed as medieval
monks, symbolizing the architects of the great cathe-
drals, followed by a team of stonemasons bearing a
detailed model of the UIm Minster.

Chemistry: The banner depicting a scale and a distilling
apparatus heads a procession of men dressed as medie-
val monks, representing early alchemists. They are fol-
lowed by miners carrying a model of a coal mine. Further
along, other men are carrying glass flasks, while others
are bearing a model of a chemical factory.

Mechanical Engineering: Proceeding behind the banner
are groups dressed in costumes from various eras, rang-
ing from the Middle Ages to the Baroque period. They

are carrying models of a water wheel, a pump, a cogwheel,
and a crane.

316

Civil Engineering: The banner adorned with symbols of
earthworks, building design, and shipbuilding is followed
by a model railway complete with a railroad embankment,
bridge, steam locomotive, and train. Workers carrying
tools for earthworks accompany it. Next come miners
dressed in costumes representing various eras, carrying
a tunnel model. Finally, bridge builders and shipbuilders
bring up the rear of their procession, each presenting
their respective models.

Forestry: Young men dressed in traditional forester’s garb
display weapons and hunting trophies, including stuffed
birds and hares. At the center of the procession one sees
a falconer and a dog handler. as

Festzug der Studirenden des Polytechnikum
zu Karlsruhe beim Festcommers zu Ehren des
25jahrigen Regierungsjubildum Seiner Konig-
lichen Hoheit des Grol3herzogs Friedrich von
Baden,

April 30,1877,

phototype: Schober & Baeckmann,

Verlag des Polytechnischen Vereins Karlsruhe,
undated,

photographer: Adalbert Uetz,

475 x30.4 cm.

KIT Archives 27084/18

N Everyday Life and Culture

093 Pallas Athena

(1925)

To mark the centenary of Karlsruhe Polytechnic

in 1925, a war memorial was commissioned for
the space between the first buildings of the original col-
lege in honor of members who had lost their lives in World
War I. In spring 1924, the rectorate awarded the contract
to the architect and ceramist Max Laeuger (1864-1952)
and the sculptor Karl Albiker (1.878-1964). Laeuger’s new
courtyard design formed the podium for Albiker’s monu-
mental sculpture of the goddess Pallas Athena. The ped-
estal inscription reads: “Fridericiana in memory of the fall-
en.” Beneath are engraved the names of polytechnicians
who had perished during World War I. The fallen in the war
of 1870—74 are also named even though a memorial for
them already existed. Karlsruhe University’s celebrations
fifty years later, in 1975, lent the occasion for landscape
architect Gunnar Martinsson (1924—2012) to revise the
design of this Courtyard of Honor.

Pallas Athena, the Greek goddess of wisdom, is
considered the patron of knowledge and scientific inquiry.
She also governs war, peace, and the defense of the
homeland, which makes her a fitting motif for an academ-
ic war memorial. Her depiction here is not of a bat-



tle-ready goddess. Instead of assuming a warlike stance,
she rests her round shield easily on her arm, her lance is
lowered, and the visor of her helmet is propped up toward
the sky to expose her face. She is dressed in a loosely
draping toga. Grief seems to shape her expression, her
stance is upright, yet the forward step suggests immi-
nent motion.

As the collection of monuments in the Courtyard
of Honor evolved over time, its intuitive dedication also
gradually shifted. The 2863 monument to Ferdinand
Redtenbacher focused on the recognition of exceptional
scientific achievement. The war memorial and the memo-
rial plaque for victims of Nazi persecution elicited, on
one hand, mourning and, on the other hand, critical re-
flection on history. The monuments dedicated to Carl
Benz, Friedrich Eisenlohr, Heinrich Hertz, and Otto
Lehmann honor other individuals renowned for their
remarkable merits. as, kn

Monumental sculpture of Pallas Athena,
design: Karl Albiker,

erected in 1925,

pedestal width 2.50 m, length 215 m,

height 1.48 m,

figure width with weapons ca. 345 m,

length with spear ca. 370 m, height ca. 410 m,
pedestal: sandstone,

figure: bronze.

KIT South Campus, Ehrenhof.

N Everyday Life and Culture;
Milestones in KIT’s History

© 091; 098; 099

094 Plaque in Memory of
Gas Chemist Hans Bunte

(1932)

On the 25th anniversary of the Gas Institute at

Karlsruhe Polytechnic, students and employees
of the chemist Hans Bunte (1.848-1925) celebrated
the institute’s founding in 2go7 with a memorial plaque.
Hans Bunte's son Karl Bunte (1879-1944) was one of
these initiators in both capacities. Shortly after the insti-
tute’s establishment as a teaching and research facility
of the German Association of Gas and Water Experts
(DVGW), Hans's son assumed a leading position there.
Karl Bunte had earned his habilitation degree at Karls-
ruhe Polytechnic in 1917 and was appointed Professor of
Fuel Chemistry in 1g20. Hans Bunte’s retirement in
1919 facilitated this familial succession, a practice that
would go against regulations today as a conflict of inter-
est. Karl Bunte endeavored to construct a spacious new
building for the Gas Institute. Initially, this project pro-

Addressing the Institution’s History

gressed only as far as the laying of the foundation stone
in 1939; a new building was eventually completed in
1g61. kn

Memorial plaque,

design: A. Walter,

cast: A. Komo & Sohn/Frankfurt am Main,
probably 1932,

103.5 x 59.5 cm,

bronze.

KIT South Campus, Engler Bunte Institute,
building 4012.

N Research; Euveryday Life and
Culture

€ 029

095 Memorial Plaque on the
Development of Ammonia Synthesis

(1990)

This bronze plaque, measuring approximately 50

by 60 centimeters, features the development of
ammonia synthesis by Fritz Haber (1868-1934) and Carl
Bosch (1874—1940). Its role in fertilizer production alone
makes this process one of the most significant in the
chemical industry. It is estimated that around 40 % of the
nitrogen in the body of a person living in an industrialized
nation has undergone this ammonia synthesis process.
The fundamental research conducted at Karlsruhe Poly-
technic on ammonia production prompted acknowledg-
ment of this work by turning a decommissioned synthesis
reactor into a monument on the university campus in
19g90. The plaque attached to the reactor column at that
time lauds Haber’s fundamental laboratory work, pre-
senting impressive data, along with Carl Bosch'’s success
in scaling the process for industrial application at Badi-
sche Anilin- und Sodafabriken (BASF). The Nobel prizes
awarded to both scientists are also mentioned. This me-
morial is thus focused on the volume of production of
synthetic ammonia and on its public reception. The
plaque notably omits Haber’s controversial role in devel-
oping poison gas during World War | and the use of am-
monia for the production of explosives as a weapon of
war. This omission may well have prompted the addition
of another plaque to the reactor column, addressing
Haber’s supervisory role in the deployment of poison gas
and Bosch'’s in the production of explosives. kn
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Memorial plaque,

maker unknown,

presumably 1990,

49.8 x 58.0 x 1 cm (without curvature),
bronze.

KIT Archives 28502/38.

N Research; Innouvation;
Euveryday Life and Culture
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096 Plagque in Protest of
Chemical Weapons

(1991)

As a critical counterpoint to the tribute paid to

Fritz Haber (4868-19324) and Carl Bosch
(1874—-1940) for developing ammonia synthesis, another
plaque probably in 21gg41 was affixed to the synthesis re-
actor, which had just recently been erected on the Karls-
ruhe University campus as a technical monument. This
plaque is made of cast iron and was secured to the reac-
tor column with a heavy chain. Its weight of 44.5 kg alone
demonstrates the gravity of its message, allegedly au-
thored by an activist university peace group at the time.
The text mirrors the inscription on the bronze plaque al-
ready attached to the reactor column honoring Haber
and Bosch. But on this one, after the names of each sci-
entist, there follows information about the consequences
of their objectionable activities — in Haber’s case, the
thousands killed and wounded by poison gas, and in
Bosch’s, the mass-production of explosives based on am-
monia. This postscript “simultaneously” makes the reac-
tor column a portent “memorial against the worldwide use
of chemical weapons.” This plaque is not the sole evi-
dence of critical views on Fritz Haber’s work at his former
workplace, notwithstanding the merits of ammonia syn-
thesis. There are also traces of a paint-bag impact on the
reactor column and an almost completely faded, decades
old inscription in white paint under a skull and cross-
bones, reading “MURDERER.” Haber’'s name has been
repeatedly crossed out in thick black pen on the nearby
“Fritz-Haber-Weg” street sign.

At an unknown point in time, the memorial
plaque and its critical rebuttal were both removed from
the ammonia reactor. This action can be regarded as
a concession that a historical account solely directed at
accomplishments is no longer defensible.  kn
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Protest plaque,

maker unknown,

probably 1990-1991,

68.0 x 48.5 x 1.5 cm (without fixtures),
castiron.

KIT Archives 28502/37.

v Everyday Life and Culture
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097 Plagque on Research Reactor FR 2

(ca. 1995)

The plaque on the reactor housing of research

reactor FR 2 displays key operating data of the
facility. The construction of the reactor shortly after the
founding in 2956 of Karlsruhe Nuclear Research Center
was a milestone achievement. Operational until its shut-
down in late 1984, FR 2 was utilized for research purpos-
es and for the production of radionuclides for nuclear
medicine, but it was never used to generate electricity.
Following approval for controlled decommissioning in
1986, a significant step was achieved in 19g6 with the
encapsulation of the reactor core, in preparation for its
dismantling. The reactor building is accessible today
without any radiation monitoring needed, allowing visitors
to approach and even touch the reactor block directly.
Its full dismantling remains in the planning stages, with
demolition work projected to begin in the 2030s. In the
meantime, the reactor serves as a technical monument
on KIT's North Campus and remains open to visitors.

In the mid-1ggos the Center was in a period of
transformation when the dedicated plaque was made.
Initially founded as a center for nuclear research, the or-
ganization diversified its focus to include environmental
science, fundamental physics, energy research, materials
science, and medical technology. This shift from the in-
stitution’s identity-forming original mission of atomic
research generated a desire to secure for posterity the
achievements made in this area. kn

Memorial plaque,

maker unknown,

139.0 x139.0 x 3.0 cm,

cast aluminum.

Kerntechnische Entsorgung Karlsruhe.
KIT North Campus, building 607.

N Everyday Life and Culture

€ 008



0398 Carl Benz Monument

(2007)

As KIT’s most renowned alumnus, Carl Benz

(1844-1929) has a memorial dedicated to him
in the KIT Courtyard of Honor. Born in Karlsruhe’'s Mahl-
burg district, Benz studied mechanical engineering at
Karlsruhe Polytechnical College from 1860 to 1864. This
education was important for his subsequent inventive
work. Although internal combustion engines were not yet
part of the curriculum at the Polytechnical College, Benz
acquired the necessary tools for engine design. In 1885,
Benz reportedly drove a three-wheeled vehicle he had
built himself, powered by a four-stroke internal combus-
tion engine, for the first time. He applied for a patent for
his design in early 1.886.

Benz's fame stems from the success of his in-
vention, which was practical, mass-producible, and mar-
ketable. The monument to him was erected in 2007 next
to the building of today’s KIT Department of Mechanical
Engineering, which already existed in his student days.

It stands on the green strip between the western fagade
and the pavement on the Courtyard of Honor. This loca-
tion for the sandstone column with bronze relief and in-
scription, financed by Daimler AG, was chosen because it
was erected by the university faculty at its own initiative.
The monument symbolizes the longstanding relationship
between the sponsoring company and the faculty, en-
compassing decades-long training of specialists, ex-
changes among top personnel, and research collabora-
tions. Benz's role as the “inventor of the automobile” in
the dedicatory inscription is a reduction. Trackless motor
cars had already been built as experimental prototypes
prior to Benz's. However, the commercial success of his
motor car and the ensuing company history focused pub-
lic attention on this particular inventor.  kn

Monument,

donor: Daimler AG,

plaque 0.0 x 60.0 x 3.0 cm

(without mounting bracket),

height 203.0 cm, width 81.0 cm, length 39.0 cm,
bronze plaque on sandstone pedestal.

KIT South Campus, Ehrenhof.

N Teaching and Academic Study;
Innovation; Everyday Life and
Culture
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099 Memorial Plaque Dedicated to the
Uictims of National Socialism

(2018)

A square bronze plaque, measuring 1.34 meters

on each side, memorializes victims of persecu-
tion during the National Socialist regime at Karlsruhe
Polytechnic for ideological, political, or racist reasons, or
injustice in other ways. The expulsions of Jewish and po-
litically unpopular professors and academics began in
spring 1933, resulting in about a quarter of the Polytech-
nic’s professors losing their positions. The plaque, dedi-
cated by the KIT Presidential Board and Senate in 2016,
assesses these persecutions as a breach “of fundamental
values of humanity and tolerance.” Its central placement
on the platform in the Courtyard of Honor on KIT's South
Campus exposes the Nazi persecutions as a conspicuous
part of the institution’s history. By also formulating a
caution, this memorial plaque broadens the scope of in-
stitutional history beyond the memorable and worthy
achievements represented elsewhere in the Courtyard
of Honor. It highlights the values essential to scientific
Institutions and society as a whole, which had been so
egregiously violated under National Socialism, and which
must be defended against offenses in future. kn

Memorial plaque,

1.34 x1.34 m,

bronze.

KIT South Campus, Ehrenhof.

N Everyday Life and Culture

€ 033

100 Student Flyer

(2022)

Criticism by students of their university and its

political environment is integral to enriching the
intellectual life of any academic institution. Without it,
an important stimulus to question existing conditions
would be lost. Such criticism does not shy away from
passing judgment on the institution’s history and its no-
table figures. In 2022, a critique appearing in a series at
KIT called “Klolekture,” which translates as “lavatory
reading,” lambasted the computer science pioneer Karl
Steinbuch and protested against KIT’s computing center
being named after him. It is written in the drastic style
typical of the series. The introductory scatological lan-
guage used in all its issues: “Scheill auf..” borders here
on personal injury, being directed at a particular individu-
al. This “lavatory reading” does cite the latest findings on
this matter but inaccuracies have also slipped in. For
example, there is no clear documentary evidence that as
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a soldier during World War Il Steinbuch had in fact or-
dered a female prisoner of war to be shot, as the leaflet
claims. Nor could the naming of KIT’'s computing center
after Steinbuch in 2008 have occurred “in full knowl-
edge” of his activities during the Nazi era, simply because
the relevant scholarly revelations it cites had only been
published years later.

However, some accusations in the leaflet can be
substantiated. Subsequent inquiries into Steinbuch’s
biography prompted the decision in 2024 not to name
KIT's computing center after him anymore. Through their
action, the persons behind the “lavatory reading” issue
underscored the urgency of having an official statement
made. kn

Die Klolekture,
January 2022, No. 1.
KIT Archives 28005/146.

N Research; Teaching and Academic
Study; Euveryday Life and Culture

€ 056

On the Role of Student Protest

in the Steinbuch Case

The Klolektdure calling for a renaming of the computing
center at KIT, at that time officially called Steinbuch
Center for Computing, falls under the category of a flyer
or handbill. The essential criteria of a flyer are evident in
its designation: rapid, uncontrolled, and widespread
distribution; topicality and transience; yet, as a printed
product, it provides an archivable and lasting contribution
to discourse.

This flyer was published anonymously and very
likely originated from the student milieu, especially as it is
part of a series addressing student issues, such as dormi-
tory availability or student associations (Fachschaften).
It can be situated within a politically left-wing context,
including other “targets,” such as German Chancellor Olaf
Scholz or the author Joanne K. Rowling.

Left-wing and radical left-wing agitation has
been a motif in student flyers since at least 1g68. Such
handbills thrive on scandal, either by being scandalous,
like that anonymous applause of the RAF terrorists in
the 1g70s, or by seeking scandal for better effect.

The exhibited flyer contains a double scandal.
Despite its offensive scatological language, the dialog
does not automatically disqualify the anonymous
authors. The scandalous content is far more serious: the
Nazi past of Karl Steinbuch, the namesake of the com-
puting center. He had been a member of the NSDAP
and the SS and an active participant in the Nazi war of
extermination.

The flyer is based on historical research, al-
though without making reference to it. Including such
would have revealed that a historian researcher had been
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free to conduct this research on Steinbuch as an employ-
ee of KIT, with the support of the director of the Depart-
ment of History and the KIT Archives, and could publish
the findings in 2020 — without a scandal being raised.

Consultations by university committees ensued
and ultimately the decision was reached to rename the
computing center. This was a late victory for Steinbuch’s
opponents, who over the decades had been numerous.
That outspoken professor had attracted student attacks
as early as the 1g70s.

Through the Steinbuch case, object 100 thus
demonstrates that remembrance at a university is
subject to constant change and is continually being
renegotiated. It also shows that actors from all status
groups can exert influence on how KIT relates to its
history.

Anton F. Guhl
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Notes for the Object Texts

General remarks about the sources and
abbreviations used are on page 178.

130 GLAK69/310: Gesellschaftsvertrag
der Kernreaktor Bau- und Betriebsgesell-

schaft mit beschrankter Haftung in Karls-
ruhe, July 19, 1956.

131 S.Cannizzaro, Abriss eines Lehrgang-
es der theoretischen Chemie, Leipzig, 1891
(Ostwald’s Klassiker der exakten Wissen-
schaften no. 30), p. 59; on the general con-
text, Gisela Boeck: Das Periodensystem der
Elemente und Lothar Meyer. In: Chemie in
unserer Zeit 53 (2019), pp. 372—-381.

132 Rudolf Redtenbacher: Ferdinand
Redtenbacher. Biographische Skizze, in:
Geistige Bedeutung der Mechanik und
Geschichtliche Skizze der Entdeckung ihrer
Principien. Lecture held in fall 1859 by
Ferdinand Redtenbacher — biographical
sketch and jubilee report — memoir on the
70th birthday of F. Redtenbacher, ed. by
Rudolf Redtenbacher, Munich 1879,
pp.1=74, esp. p. 33.

133 Ibid,, p. 24.

134 Kant's gesammelte Schriften, ed.
by Koniglich PreuRische Akademie der
Wissenschaften. Part 1, Werke, Vol. VIII:
Abhandlungen nach 1781, 2nd ed., Berlin
and Leipzig 1923, p. 35.

135 AsKlaus Nippert has recently de-
monstrated: https://www.youtube.com/
watch?v=7ILrICDDiG8&t=11s (last accessed
Jan.5,2025).

136 Redtenbacher1879 (see note 132),
p. 33
137 Ibid.

138 Reproduction of Redtenbacher’s
handwriting under a portrait printed by

Chr. Fr. Mullersche Lith. Anstalt in Karlsruhe
after a drawing by A. Obermdiller dated

1836. Private holding. Digital copy: KITA
28015/84.

139 Seenote 23 on page 179.
140 Anja Sattelmacher: Anschauen, An-

fassen, Auffassen. Eine Wissensgeschichte
mathematischer Modelle, Heidelberg 2021.
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141 Stefan Ricke: Entwicklung des recht-
lichen Schutzes von Fotografien in
Deutschland unter besonderer Berlcksich-
tigung der preuRischen Gesetzgebung,
Minster 1998, p. 126.

142 Maria Mannig: Bruno Meyer and the
Invention of Art Historical Slide Projection,
in: Photo-0bjects. On the Materiality of
Photographs and Photo-Archives in the
Humanities and Sciences, ed. by Julia
Barnighausen et al., Berlin 2019 (Max
Planck Research Library for the History and
Development of Knowledge Studies, no. 12),
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page 142, bottom
Rector Rudolf Weigel (1st row far left) at
the laying of the foundation stone for

the new Gas Institute building, February 26,

1939, photography: Atelier Bauer. KIT
Archives 28010/1 7901.
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page 143
Instrument for measuring carbon dioxide in
room air, 1943. KIT Archives 28509/4.
Photography: Amadeus Bramsiepe and
Jonas Zilius

page 144, top and bottom
Details of Instrument for measuring carbon
dioxide in room air. Photography: Amadeus
Bramsiepe and Jonas Zilius.

049

page 161
Doctoral certificate from Karlsruhe
Polytechnic, March 18, 1944. KIT Archives
21013/1069.
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page 162
Portrait of Annemarie Geierhaas, ca. 1940,
photography of unknown authorship.
KIT Archives 28010/1 3642.

page 163
Portrait of Hilde Becht, ca. 1945, pho-
tography of unknown authorship. KIT
Archives 21003/300.
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page 164
Name and dedication plate of the Karlsruhe
Polytechnic's stadium, presumably 1945-
1950. KIT Archives 28506/30. Photogra-
phy: Amadeus Bramsiepe and Jonas Zilius.
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page 165
Tribunal verdict on Emil Kirschbaum,
July 23,1947, page 1. KIT Archives
21011/2009.

053

page 166, top and bottom

page 167, top and bottom

page 168
Travel diary by Maria Fischer, 1951-1952.
saai | Archive for Architecture and
Engineering at KIT, GIESM. Photography:
Amadeus Bramsiepe and Jonas Zilius.
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page 169
Drawing table [E1], design: Egon Eiermann,
ca.1955. saai | Archive for Architecture and
Engineering at KIT, EE_Moe_52. Photogra-
phy: Amadeus Bramsiepe and Jonas Zilius.

page 170
Frame of Drawing table [E1]. Photography:
Amadeus Bramsiepe and Jonas Zilius.

055
page 171

Briefcase, ca.1910. KIT Archives 28506/28.

Photography: Amadeus Bramsiepe and
Jonas Zilius.

page 172, top
Briefcase, Property details of the key.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

page 172, bottom

Briefcase, Circulation plate of the briefcase.

Photography: Amadeus Bramsiepe and
Jonas Zilius.
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page 173, top and bottom
Learning matrix for automatic character
recognition, 1960. KIT, Institute of Informa-
tion Processing Technology (ITIV). Copy-
right: Karlsruhe Institute of Technology.

page 174, top and bottom
Film stills from an explanation of the learn-
ing matrix by Prof. Winfried Gorke, 2024.
Copyright: Karlsruhe Institute of Tech-
nology.
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page 175
Magnetic core memory, ca. 1965.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

page 176
Close-up of the memory cores. Photogra-
phy: Amadeus Bramsiepe and Jonas Zilius.
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page 193

page 194

page 195
Photo album of surveying studies at Karls-
ruhe University, photographer unknown,
layout: Volker Schéfer, from 1967 on.
Private holding. Photography: Amadeus
Bramsiepe and Jonas Zilius.
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page 196
Poster by Studioblhne at Karlsruhe Poly-
technic, 1955. KIT Archives 28008/10.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

page 197, top and bottom
Scene photo from a performance of the
play “FUnf Mann, ein Brot” by Hermann
Rossmann, 1955, photography: Harald
Andres. KIT Archives 28008/9.
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page 198
The Karlsruhe nuclide map in a seminar
room at KIT Campus North. Photography:
Amadeus Bramsiepe and Jonas Zilius.
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page 200
Karlsruhe standard bricks for shielding i
onizing radiation. Photography: Amadeus
Bramsiepe and Jonas Zilius.

page 201
Experimental setup with standard bricks
at the European Institute for Transuranium
Elements, 1967, photograph of unknown
authorship. KIT Archives 28028/14975.
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page 202
ARISTO No. 10174 Radiation protection
slide rule by Frieseke & Hoepfner GmbH,
1958. Photography: Amadeus Bramsiepe
and Jonas Zilius.

page 203, top
Employee of the Karlsruhe Nuclear Re-
search Center using a slide rule, February
1966, photograph of unknown authorship.
KIT Archives 28010/16923.

page 203, bottom
Employee of the Karlsruhe Nuclear Re-
search Center using a slide rule, July 4,
1968, photograph of unknown authorship.
KIT Archives 28028/02220.
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page 204
Separating nozzle stage at Karlsruhe
Nuclear Research Center, photographer
unknown, November 18,1969, black-and-

white negative. KIT Archives 28028/01306.

page 205

Close-up of a separating nozzle, 17.05.1973,

photograph of unknown authorship. KIT
Archives 28028/03050.

064

page 206
Pennant of the canine unit at Karlsruhe
Nuclear Research Center, ca.1980. KIT
Archives 28506/37. Photography:
Amadeus Bramsiepe and Jonas Zilius.

065

page 207
Fish knife, ca.1960. KIT Archives
28506/29. Photography: Amadeus
Bramsiepe and Jonas Zilius.

066

page 208, top and bottom
Peter Faulhaber: Deutsches Bruter Ende,
1991. Reproductions of photographs by
Ulrike Faulhaber.

067

page 225
Hydrogen test vehicle at Karlsruhe Nuclear
Research Center, February 1986, photo-
graph by unknown author. KIT Archives
28028/08139.

page 226
Hydrogen test vehicle at Karlsruhe Nuclear
Research Center, February 1986, photo-
graph by unknown author. KIT Archives
28028/08140.
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page 227
Dispenser box with non-woven wipes, ca.
1970. KIT Archivew 28506/33. Photogra-
phy: Amadeus Bramsiepe and Jonas Zilius.

page 228
Dispenser box at the Karlsruhe Nuclear
Research Center, January 27,1959, photo-
graph by unknown author. KIT Archives
28028/00467.
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page 229, top
Micro-gearwheel, photography: Gerhard
Schiiler,1986. KIT Archives 28028/19225.

page 229, bottom
Size comparison between a micro tool and
an ant, ca. 1990, photograph of unknown
authorship. KIT Archives 28028/20884.
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page 230
Claus Mattheck: The Method of Tension
Triangles, 2005. KIT Archives 28010/
6480.

page 231, top
Claus Mattheck deonstrates the principle
of Tension Triangles, photograph of un-
known authorship.

page 231, bottom
Claus Mattheck shows the principle of
Tension Triangles, photograph of unknown
authorship. Copyright: Karlsruhe Institute
of Technology.

071

page 232
Virtual Reality Force Feedback Simulator
for minimally invasive surgery, ca. 2003. KIT,
Institute for Automation and Applied Infor-
matics. Photography: Amadeus Bramsiepe
and Jonas Zilius.

page 233, top and bottom
Virtual Reality Force Feedback Simulator
for minimally invasive surgery, stills of an
animated graphic, ca. 2003, KIT, Institute
for Automation and Applied Informatics.
Copyright: Karlsruhe Institute of Tech-
nology.
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page 234
Magnetic coil for the confinement of plas-
ma for nuclear fusion, 2000. KIT, North
Campus. Photography: Amadeus Bramsiepe
and Jonas Zilius.

page 235
Installation of a superconducting test coil
in the toroidal coil test arrangement Karls-
ruhe at the Karlsruhe Research Center,
December 15, 2001, photograph of
unknown authorship. KIT Archives
28028/13925.
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page 236
Michelson Interferometer. Deutsches
Museum, Munich. Photography: Hubert
Czech.
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page 237, top
Demonstration procession of students in
Karlsruhe, January 20, 1970, photography
of unknown authorship. KIT Archives
28010/1 8131.

page 237, bottom
UNIVAC 1108 computer, ca. 1970, pho-
tography: Rolf Donecker. KIT Archives
28010/11035.
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page 238
Glider AK=1, maiden flight 1971. Deutsches
Museum, Munich, Flugwerft Schleiffheim.
Photography: Deutsches Museum.

076

page 240
Diploma by Karlsruhe University for Jochen
Dietrich, January 20, 1971. KIT Archives
21015/7314.

O)rare

page 257
Rope with a hangman’s knot, (1979). KIT
Archives 28506/17. Photography: Amadeus
Bramsiepe and Jonas Zilius.
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page 258

page 259 (close up)
Email, August 2, 1984. Stadtarchiv Karls-
ruhe 8 Sts 4 265. Photography: Felix Gross.

079

page 260
Scharfer bitte! Periodical of Fachschaft
Maschinenbau/Chemieingenieurwesen,
No. 40 (May 1997). KIT Archives
28006/143.
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page 261
T-shirt, 1997. Private holding. Photography:
Amadeus Bramsiepe and Jonas Zilius.
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page 262
Wooden cross as a protest, 2009. KIT
Archives 28506/5. Photography: Amadeus
Bramsiepe and Jonas Zilius.
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page 263, top and bottom
Humanoid robot ARMAR III, 2006. KIT
Institute of Anthropomatics and Robotics.
Copyright: Karlsruhe Institute of Tech-
nology.

083

page 264
International visitors’ gifts, ca.1955-2020.
KIT-Archives; KIT Service Unit International
Affairs; KIT Office of the President. Photog-

raphy: Amadeus Bramsiepe and Jonas Zilius.
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page 266
Cup in original size, carried inside the sub-
mersible during the dive to the wreck of the
Titanic, date of travel: November 7, 2022.
KIT Archives 28506/34. Photography:
Amadeus Bramsiepe and Jonas Zilius.

page267
Cup after exposure to water pressure at
the wreck of the Titanic, date of travel:

November 7,2022. KIT Archives 28506/34.

Photography: Amadeus Bramsiepe and
Jonas Zilius.
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page 268, top and bottom
The vacuum chamber for the main spec-
trometer of the KATRIN experiment is
towed through Eggenstein-Leopoldshafen
after delivery on the Rhine, November 25,
2006, photography: Markus Breig. KIT
Archives 28010/1 7185.

page 269, top

Working in the vacuum chamber of KATRIN,

May 29, 2008, photography: Markus Breig.

page 269, bottom
The vacuum chamber for KATRIN in opera-
tion, February 18, 2020, photography:
Markus Breig.

086

page 270
KIT backpack, ca. 2015. KIT Archives
28506/26. Photography: Amadeus
Bramsiepe and Jonas Zilius.

087

page 271, top and bottom
Karlsruhe high performance computer,
2023. KIT North Campus, Scientific
Computing Center. Copyright: Karlsruhe
Institute of Technology.
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088

page 272
Tam-tam, 2020. Symphony orchestra of the
KIT. Photography: Amadeus Bramsiepe and
Jonas Zilius.

088

page 289
Mold for high-level radioactive waste, ca.
2000. Kerntechnische Entsorgung Karls-
ruhe. Photography: Amadeus Bramsiepe
and Jonas Zilius.

page 290
Test setup of the pilot vitrification plant
at Forschungszentrum Karlsruhe, 1998,
photography of unknown authorship.
KIT Archives 28028/10876.

090

page 291
Material sample of Celitement cement,
ca. 2010. KIT Archives 28506/38. Photog-
raphy: Amadeus Bramsiepe and Jonas Zilius.

091

page 292
War memorial, 1873. KIT South Campus.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

092

page 293, top
Print: Festzug der Studirenden des Poly-
technikum zu Karlsruhe [...], Karlsruhe
(1877), here: Department of Mathematics.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

page 293, bottom
Print: Festzug der Studirenden [...], here:
Department of Architects, part 1.

page 294, top
Print: Festzug der Studirenden [...], here:
Department of Chemistry.

page294, bottom
Print: Festzug der Studirenden [...], here:
Department of Mechanical
Engineering.

page 295, top
Print: Festzug der Studirenden [...], here:
Department of Civil Engineering,
part.

page 295, bottom
Print: Festzug der Studirenden [...], here:
Department of Forestry, part 1.

093

page 296
Sculpture of Pallas Athena, 1925. KIT South
Campus. Photography: Amadeus Bramsiepe
and Jonas Zilius.

094

page 297
Plaque in memory of Hans Bunte, presum-
ably 1932. KIT, Engler Bunte Institute.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

085

page 298
Plaque for the appreciation of ammonia
synthesis, 1990. KIT Archives 28502/38.
Photography: Amadeus Bramsiepe and
Jonas Zilius.

page 299
The protest plaque at the ammonia synthe-
sis reactor together with the plaque honor-
ing ammonia synthesis at the junction of
Fritz-Haber-Weg and Engesserstralle, J
une 13,1991, photography by unknown
author. KIT Archives 28010/11094.

096

page 300
Protest plaque against chemical weapons,
presumably 1990-1991. KIT Archives
28502/37. Photography: Amadeus
Bramsiepe and Jonas Zilius.

087

page 301
Memorial plaque for the research reactor 2,
ca.1995. Kerntechnische Entsorgung
Karlsruhe. Photography: Amadeus
Bramsiepe and Jonas Zilius.

098

page 302
Monument to Carl Benz, 2007. KIT South
Campus. Photography: Amadeus Bramsiepe
and Jonas Zilius.

099

page 303
Memorial plaque to the victims of National
Socialism, 2016. KIT South Campus. Copy-
right: Karlsruhe Institute of Technology.

100

page 304
The loo reading, January 2022, No. 1.
KIT Archives 28005/146.
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The exhibition 200 Years — 100 Objects. Parts of a Whole —
Selected Elements in KIT's History, its digital presentation on
line as well as in the exhibition at ZKM | Center for Art and
Media Karlsruhe and its catalogue were made possible by the
collaboration of many persons. The variety of their contribu-
tions makes it impossible to give due acknowledgment to
each of their individual efforts.

The experts on the advisory board which followed the
progress of this project were: Prof. Dr. Thomas Hirth (Karls-
ruhe), Prof. Dr. Gisela Hurlimann (Dresden), Prof. Dr. Thorsten
Logge (Hamburg), Prof. Dr. Marcus Popplow (Karlsruhe),
Prof. Dr. Dieter Speck (Freiburg), Prof. Dr. Helmuth Trischler
(Munich).

The ZKM | Center for Art and Media Karlsruhe, most
kindly welcomed, hosted, and supported our exhibited se-
lection of objects, along with the associated digital pres-
entation. The persons involved were: Alistair Hudson, Anne
Dauper, Natascha Daher, Manuel Weber, Philipp Ziegler, and
other members of the ZKM team who cannot be named here,
as well as Dr. Helga Huskamp.

Exhibited objects were proposed by: Mikail Albayrak
(075), Kerstin Bausch (055), Dr. Michael E. Becker (024),
Christine Bender (065), Emanuel Bronka (064),

Eckhard Dietrich (836), Jochen Dietrich (076), Fachschaft
Maschinenbau/Chemieingenieurwesen at KIT (079), Frank
Geyer (061), Dr. Mathias Heckele (063; 069), Dr. Rixt
Hoekstra (053), Institute of Meteorology and Climate Re-
search (Atmospheric Environmental Research) at KIT in
Garmisch-Partenkirchen (007), Institute for Technology As-
sessment and Systems Analysis at KIT (090), Dr. Ferdinand
Leikam (078), Dr. Heiko MaaR (071), Alexander Markert (080),
Dr. Peter Muller (012), Magdalena Pfeiffer (886), Hans
Richter (088), Hans-Christan Schneider (054 ; 062), Prof.
Dr. Kathrin Valerius (885), Anja Weindel (868) and Christel
Wessely (059). Many other persons have proposed objects,
who cannot be listed here by name. Their participation
contributed essentially toward fine-tuning our selection
criteria.

Loanings of objects, grantings of access to reproduc-
tions and the rights to use them came from: Bismarck-
Gymnasium Karlsruhe (011), Deutsches Museum in Munich
(073; 075),Jochen Dietrich (076), Drager Safety AG & Co.
KGaA/Lubeck (048), Engler-Bunte-Institut at KIT (094),
Executive Board of KIT (009; 026; 083), Peter Faulhaber
(066), Generallandesarchiv Karlsruhe (004 ; 044), Geodetic
Institute at KIT (002), Institut fir Technik der Informations-
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verarbeitung at KIT (056), Institute for Anthropomatics and
Robotics at KIT (082), Institute for Applied Materials
(Mechanics of Materials and Interfaces, Fusion Materials
Laboratory) at KIT (862), Institute for Astroparticle Physics
at KIT (085), Institute for Automation and Applied Informat-
ics at KIT (071), Institute of Meteorology and Climate Re-
search (Atmospheric Environmental Research) at KIT in
Garmisch-Partenkirchen (007), Institute for Technical Phys-
ics at KIT (872), Institute of Thermal Processing Engineering
at KIT (038), Karlsruhe City Archive (078), Karlsruhe Re-
search Accelerator KARA at KIT (061), Kerntechnische Ent-
sorgung Karlsruhe GmbH (008; 060; 089; 097), KIT
Archives at KIT Library (006 ; 010; 013-017; 020-025;
027, 029-035; 037; 039; 043; 045-052; 055;
059; 063-065; 068-070; 074; 076; 077; 079;
081; 083; 084; 086; 090; 092; 095; 096; 100),
die KIT-Bibliothek (005; 0189), KIT Department of Architec-
ture (054), KIT Department of Mechanical Engineering (018),
KIT Library (005; 019), Anette Kup (034), Alexander
Markert (080), Prof. Dr. Claus Mattheck (070), Nucleonica
GmbH/Eggenstein-Leopoldshafen, Dr. Rlidiger Rombach
(028) saai | Archive for Architecture and Engineering at KIT
(B03; 058), Prof. Dr. Heike Sahm (041), Scientific Comput-
ing Center at KIT (057; 087), State Museum of Natural
History Karlsruhe (012), Symphony Orchestra of KIT (088),
Technoseum | Landesmuseum fir Technik und Arbeit in
Mannheim (067), Universitatsarchiv Freiburg (801), and
Christel Wessely (058).

The following experts have contributed topical arti-
cles or have given advice: Mikail Albayrak, Prof. Dr-Ing. Tamim
Asfour, Dr. Michael E. Becker, Dr. Marco Birn, Prof. Dr.-Ing.
Henning Bockhorn, Prof. Dr.-Ing. Winfried Gorke, Dr. Anton F.
Guhl, Prof. Dr-Ing. Matthias Kind, Prof. Dr. Rolf-Ulrich Kunze,
Dr. Maria Mannig, Dr. Thomas Meyer, Prof. Dr. Michael
Maonnich, Prof. Dr. Kurt Mdéser, Jonas Moosmuller, Prof. Dr.
Peter Nick, Len Piltz, Prof. Dr. Marcus Popplow, Katja Protte,
Prof. Dr. Holger Puchta, Prof. Michael Rotert, Dr. Klaus
Rdmmele, Dr. Anja Sattelmacher, Dr. Enrico Savio, Prof. Dr.
Swantje Scharenberg, Dr. Joachim Schulz (1), Dr. Alice
Seibert, Dr. Zsolt Séti, Prof. Dr. Kathrin Valerius, Dr. Heiko
Wegmann, Anja Weindel, Dr. Leonardo Weiss F. Chaves,

Dr. Henning Wahler, and Prof. Dr.-Ing. Thomas Zwick.

The following persons from among the project group
established for the jubilee at KIT afforded assistance to this
sub-project: the project director Wiebke Reifly from the team
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Knowledge Transfer and Political Relations in KIT’s service
unit Executive Office and Strategy (STS-WT) with the
following members of KIT's service units Campus Services
(CSE), Executive Office (STS), and Innovation and Relations
Management (IRM) as well as members of the president’s
office: Lydia Albrecht (CSE, Media Production [MPE]), Alina
Aldinger (CSE, Event Management [VAM]), Dr.-Ing. Jens
Fahrenberg (director, IRM), Viktoria Fitterer (director, CSE),
Dorothea FlIoRer (IRM, Fundraising and Sponsorship [FUSS]),
Isabelle Hartmann-Dietsch (STS, Corporate Communica-
tions [GK]), Prof. Dr. Thomas Hirth (vice-president, Transfer
and International Affairs), Christina Klag (IRM-FUSS), Isabell
Knapper (CSE-VAM), Lara Loos (STS-WT), Domenica
Riecker-Schworer (CSE-VAM) and Brigitte Stahl-Busse
(STS-GK).

The majority of the images of the exhibits in this vol-
ume in various formats were produced by the Media Produc-
tion unit at KIT’s services unit Campus Services. It also pro-
vided material from its media database and gave consistent
assistance in the design of the physical exhibition as well as
the digital version and the catalog. The collaborators were:
Lydia Albrecht, Amadeus Bramsiepe, Hangyan Chen, Adrian
Dickhoff, livy Egler, Christoph Engel (ARCH) and Crina Preda.

Further video productions for the digital exhibition
and publicity on the exhibition were done at the Corporate
Communications division in KIT's services unit Executive
Office and Strategy by Tatjana Schwarzbeck, Anja Sefrin, and
Adrian Yass.

The selection for physical display of the object exhib-
its and their digital overview as an online version as well as
for the multi-touch table in the physical exhibition at ZKM
was carried out by the team of PONG.Li Studios, Karlsruhe:
Mirijam Binder (art direction), Dominik FraRmann (design
assistance), Thomas Heck (graphic design), Dorothea von
Holtey (project management), Sergiy Ptushkin (website
management), Andreas Siefert (creative direction), Chiara
Stopfkuchen (project assistance), Jonas Sulzer (development
of the multi-touch table application), Anastasia Varfolomeev
(3-D artist).

The exhibition construction was realized by “die mo-
belwerkstatt” Bentzen Karlsruhe, Jan-Nicolas Bentzen and
team.

Dr. Anton F. Guhl laid the basis for the planned exhibi-
tion between 2021 and 2022 and organized the call for
objects, conducted research on objects, and selected most
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of the exhibited objects. His team at the KIT Archives were:
his assistant Anja Weindel and the student aids Luna Labenz,
Magdalena Pfeiffer, Patrica Schillinger and Martin Benjamin
Ullmann.

Further support supplied by the team at the KIT
Archives in the form of assistance, proofreading, expert ad-
vice, orientational discussion, and research came from:
Steven Bruskowski, Simone Dahringer-Boy, Kerstin Hunds-
dorf, Judith Kapplinger, Dominique Kretz, Gesine Marek,
Thomas Mduller, and Inka Resch.

The English translation was provided by Robert
Burke Barrett (Frankfurt) and revised by Ann M. Hentschel
(Stuttgart).

The catalog was designed by Christoph Engel and the
printing and publication of the catalog was entrusted to
Hatje Cantz Verlag in the hands of Juliane Eisele, Lena Kiess-
ler and Thomas Lemaitre. At KIT Scientific Publishing the
open access publication was supervised by Christine Rohde
and Tina Zimmerman. Jens Lutz and Miriam Sturner from
ZKM'’s Publications department contributed to the project.

We are most warmly and deeply grateful to all of you!
Klaus Nippert (curator),
Andrea Stengel (curator),

Jonas Zilius (creative direction)

Karlsruhe, April 2025
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Klaus Nippert studied history and philology and subse-
quently earned his doctorate with a thesis on the early
modern history of Lower Saxony. After a traineeship for
the higher civil service in archives, he took over as head
of the Karlsruhe University Archives in 2002, which
became the KIT Archives in 2009. Klaus Nippert is the
author of publications in the fields of history, archival
science, and literary studies.

Andrea Stengel studied art history, English, and educa-
tion. Since 2009, she has been curator of the art collec-
tion at KIT in the Planning and Construction organiza-
tional unit and oversees art in architecture projects.
Andrea Stengel's other professional positions include the
Deutsche Bank Collection in Frankfurt, the Film Museum
in Frankfurt, and the Haus der Geschichte Foundation

in Bonn.

Jonas Zilius studied architecture and media art. From
2017 to 2020, he was a lecturer in “Image Production” at
the Karlsruhe University of Arts and Design. Jonas Zilius
is currently departement head of Campus Services —
Media Production at KIT. In his work as a photographer
and artist, he explores questions about objects and arti-
facts and their detailed observation and visual reproduc-
tion, mostly based on long-term research in scientific
and historical context.

Amadeus Bramsiepe trained as a photographer and has
been working in the Campus Services - Media Production
department at KIT since 2018. His focus is on industrial
and corporate photography. As a freelance photographer,
Amadeus Bramsiepe works for institutions and compa-
nies in the Karlsruhe region and throughout Germany.

Christoph Engel studied photography and typography. He
is a freelance photographer and book designer since
2006 and a lecturer in photography and book design at
the Faculty of Architecture at KIT, since 2015 also at the
Professorship for Fine Arts. From 2009 to 2016, he was

a lecturer in book design in the photography course at
the Folkwang University of Arts in Essen. In his photogra-
phy, he explores the landscape and the human traces in
it; in design, he explores the medium of the book and its
principles and develops visual concepts.
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