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[image: A black-and-white photograph of a vintage surveying instrument, featuring a telescope on a semi-circular frame and an intricate, adjustable base.]

[image: A black and white photograph of an antique theodolite, a surveying instrument with a telescope mounted on a complex, adjustable base.]

[image: A vintage telescope on an intricate mount, photographed in black and white from a low angle.]


002Theodolite ca. 1820








[image: A black and white image of a mechanical arm with two large pincer-like fingers and exposed internal mechanisms.]

[image: A black and white image of a mechanical hand-like device with exposed inner workings, set on a white surface and framed by faint wireframe lines.]

[image: A black and white digital rendering of a broken cylindrical machine with exposed internal parts, resting inside a transparent cube against a white background.]


007Forearm Prosthesis ca. 1945








[image: A grey, textured digital model of a bust of a man on a pedestal.]

[image: In black and white, a stone bust of a man rests on a tall, inscribed pedestal which stands on a stepped base.]


019Ferdinand Redtenbacher Monument 1866








[image: A black and white photograph of a scientific model within a dark rectangular frame, showing a white sphere intersected by a complex network of fine threads.]


020Mathematical Thread Model 1887









[image: A grayscale wireframe model of an architectural interior with a central bust on a pedestal flanked by two columns.]

[image: A grayscale 3D wireframe model showing the facade of a building with a columned entrance next to a large, leafy tree.]

[image: A digital wireframe rendering of a building facade showing an entrance flanked by columns with a sculpted bust above it.]
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[image: A black and white photograph of an antique metal microscope with a substantial base and large adjustment wheels.]

[image: A black and white photograph of an old, industrial-style metal microscope.]

[image: A close-up, black and white photograph of a worn industrial machine with a central nozzle pointing into a circular base with a hole.]

[image: A black and white image of an open wooden case filled with small, stoppered glass vials.]


024Polarizing Microscope from Liquid Crystal Research ca. 1890







[image: A tall, dark, ornate pole stands in front of a large, white, tiled building, with rounded shrubs at its base.]
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Prof. Dr. Jan S. Hesthaven, President of KIT Foreword



In 2025 KIT, the Karlsruhe Institute of Technology, celebrates its 200th birthday. Innovation is a tradition here. The forerunner establishments were already notable for their pioneering 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 research, 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 remembrance is of indispensable value to us all and — as the bicentennial 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 society, 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. I am pleased that with this exhibition our image of the institution can be enriched by personal stories and glimpses behind the scenes at KIT. Many members of the KIT family and persons around them have responded 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 studying, working, and living at KIT from its beginnings to the present 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 builder of model ships — a model of “Endurance,” a racing boat classic from the 1930s. Some people compare KIT to a large tanker that is ponderous and sluggish, but I see it differently. To me KIT is like this sailboat: pretty, elegant, agile, and sustainable — a successful interplay of tradition and innovation.











Prof. Dr. Helmuth Trischler, Senior Researcher at Deutsches Museum in 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 accompanies. 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 various ways in the conceptualization and realization of an exhibition. 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 selection 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 societies. 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-creative formats and for instruments of production and applications of scientific knowledge. This jubilee exhibition and its companion catalog have laudably shown from this retrospective on KIT’s development spanning two centuries, yet with an eye to the present, how to make greater openness at universities 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 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 accompanying 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 19th 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 Sciences were taught in combination to ensure a creative workforce that would be able to design and innovate, and be in 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 coincidence 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, 1985, at a meeting of the Cultural Committee of the City of Karlsruhe in the Senate Hall of the University of Karlsruhe, 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 Massachusetts Institute of Technology (MIT) in Cambridge, USA, bearing 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 (2013), the exhibitions Open Codes (2017–19) and BioMedia (2021–22) as well as the recent exhibition and publication project Choose Your Filter (2025). But it is also the day-to-day traffic of ideas and concepts between KIT and ZKM that drives our work, and that builds to become larger projects mutually developed together. This is the success of the open system that has been created and that opens the door to future innovation.

Personally, I am very grateful for the input of Prof. Dr. Thomas Hirth, KIT’s Vice President Transfer and International 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.










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 discovering 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 lingering is welcome. There are many other benefits to gain besides the intended entertainment value, including insights into the history and therefore the identity of KIT and its predecessor institutions.

In 2009, the Karlsruhe Institute of Technology appeared on the scene with the three letters K I T, which are also in its logo. As a merger of a major national research center supported by the Federal Republic of Germany and the state of Baden-Württemberg with a technical university, KIT was and still is unique in the German scientific landscape. With the founding of KIT, two predecessor institutions disappeared: Karlsruhe Research Center, founded in 1956 and known for a long time as the Nuclear Research Center (Kernforschungszentrum); 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 in 2011. / 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, comprehensive research on the institute’s history is still lacking. Nevertheless, a body of knowledge has been established, largely thanks to the work of the Karlsruhe University Archives (as of 1985) and, from 2009 onwards, the KIT Archives, which are responsible for the acquisition and inventorying of archival 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 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. Alongside archival records of research, teaching, and administration, we find scientific equipment, teaching models, works of art, everyday items, and even objects of anecdotal significance. 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 contextualizations in short texts, the 100-objects format offered a suitable 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, Polytechnische Schule Karlsruhe in 1825. Its methods and ties extending beyond the academic world are at least as interesting 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 propose items they deemed suitable for illustrating the institution’s rich history. This initial phase, commencing in 2021, was spearheaded by university history expert Anton F. Guhl. Collaborating 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 transitioned from Anton F. Guhl to Andrea Stengel, an art historian and exhibition expert. Under Stengel’s guidance, the selection of objects was refined and adjusted to suit the conditions of an exhibition. This involved meeting the dual objective 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 telling relics of KIT’s history could thus be selected which otherwise could hardly have found their way into an exhibition of exclusively concrete items.



[image: A black and white portrait drawing of a man in a dark coat and white cravat, with the name Wucherer printed underneath.]


001Portrait of Gustav Friedrich Wucherer early 19th c.
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[image: A vintage brass surveying instrument with a telescope mounted on a three-legged base against a white background.]


002Theodolite ca. 1820
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[image: A watercolor painting in an open sketchbook depicts a tall tower rising above a garden with trees and a staircase.]


003Sketchbook by an Architect ca. 1824









[image: A document on aged paper written in ornate German calligraphic script, with a large, elaborate heading.]

[image: A sheet of aged, off-white paper filled with cursive handwriting in dark ink, organized into sections marked with Roman numerals.]

[image: An aged, yellowed document with cursive handwriting in black ink, featuring paragraphs numbered with Roman numerals and several signatures below.]


004Founding Charter of Karlsruhe Polytechnical College 1825
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[image: The aged tan cover of a German program from 1832 for the Polytechnic School in Karlsruhe, with blackletter text inside a Greek key border.]


005First Printed Program of Courses at the Polytechnical College 1832







[image: A black and white photograph of a man in a long coat watching two workers install a signpost for the Karlsruhe Reactor Station on a rural roadside.]


006Signpost to the Reactor Station 1957







[image: A vintage wooden prosthetic arm with a two-pronged mechanical gripper and exposed wiring.]


007Forearm Prosthesis ca. 1945
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[image: A black and white photograph of a detailed cutaway model of a large, cylindrical building with a domed roof, revealing its interior with multiple levels of complex machinery and an overhead crane.]

[image: A black and white aerial view of a large industrial complex featuring a prominent cylindrical building with a domed roof, surrounded by other buildings and a forest.]

[image: A black and white photograph shows the large, multi-level interior of a circular scientific facility, featuring catwalks, complex machinery, and two men in lab coats near a large instrument panel.]

[image: A high-angle, black and white photograph of a large, circular scientific facility centered around a multi-level structure with walkways, surrounded by complex machinery and busy technicians.]


008Research Reactor FR 2 1961
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[image: A style guide for the Karlsruhe Institute of Technology logo, showing the logo with spacing guides and a detailed color breakdown for its signature teal green, including CMYK, Pantone, and RGB values.]
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[image: A corner-shaped object with a gold-toned frame contains a structure of intersecting golden arches against a light-colored back.]

[image: A black and white overhead view of an architectural model featuring intersecting planes that form a segmented quarter-dome.]

[image: A black and white photograph of a hand holding a small architectural model of a vaulted corner with intersecting arches.]


010Spherical Section Model 1833
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[image: A German-language periodic table of elements on a retractable classroom chart, mounted on a stand against a plain background.]


011Periodic Table of the Elements 1869
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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://100objekte.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 important 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 arrangement 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 individual articles offer more in-depth descriptions of the objects themselves. Like the exhibits, this narrative is divided into ten chapters:


	1 Beginnings


	2 Karlsruhe Polytechnical College (1825–1885)


	3 Karlsruhe Polytechnic up to World War I (1885–1914)


	4 World War I and the Interwar Period (1914–1933)


	5 National Socialism and World War II (1933–1945)


	6 Karlsruhe Polytechnic in the Postwar Period (1945–1967)


	7 Nuclear Research Center and Karlsruhe Research Center (1956–2009)


	8 Karlsruhe University (1967–2009)


	9 KIT (2009–2025)


	10 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 evolutionary steps leading up to the founding of KIT.

Königsbach, in February 2025











Klaus Nippert Stages in KIT’s History



People trying to understand what KIT is, often compare it to a conventional university. While this approach can be illuminating, 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

I 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 Polytechnical College and also its successor, the Technische Hochschule — Karlsruhe Polytechnic — against this classical model 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 Fakultäten, 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 engineering, electrical engineering, and forestry. This disparity shows that merely noting the absence of classical departments 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 ultimately 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 institutions remain separate areas of special focus which have become 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 (Kernforschungszentrum Karlsruhe), was an institution for large-scale non-university research. This new type of organization emerged during World War II, 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 prescribed 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 laboratory sought to fulfill purposes of war. The Nuclear Research Center, on the contrary, was founded with the explicit stipulation to pursue purposes of peace. 006

These brief remarks show that understanding what KIT, founded in 2009, represents requires examining the development 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 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 antecedent institutions that now constitute KIT.


Karlsruhe Polytechnical College


Beginnings

On October 7, 1825, 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 institution followed in the wake of the polytechnical institute founded in Prague in 1806 and the one established in Vienna in 1815. 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.004

The Karlsruhe founding differed from the École Polytechnique in Paris, which had existed since 1794 and was often cited as a model. The French institution primarily served to train civil servants and was incorporated into the military soon after its foundation. / 4 Additionally, the École 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 specialist training in its curriculum. Karlsruhe Polytechnical College 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. / 5 Other students attended the construction school run privately by Friedrich Weinbrenner (1766–1826), which initially was also described as part of the Polytechnical College. / 6 It can also be assumed that some students took technical lessons without later attending one of these vocational schools.

From 1818 to 1822, Gustav Friedrich Wucherer, the founding director of Karlsruhe Polytechnical College, gathered his first experience with his privately run polytechnical teaching curriculum in Freiburg. This program consisted of general education, mathematics, and scientific and technical subjects. / 7 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. / 8001

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 polytechnical college’s position within the educational system of the Grand Duchy had not yet been systematically laid down. Nevertheless, 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 councilor, Karl Friedrich Nebenius (1784–1857), that the polytechnical college had initially emerged as a “freak of nature” / 10 had not also been motivated to a large extent by the reorganization he himself undertook in 1832. 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 energy 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 1832/33, teaching at Karlsruhe Polytechnical College initially proceeded in two one-year courses known as mathematics 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.


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 mechanical 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 emphasis roughly divided equally between basic and specialized instruction. From 1833, 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 mechanical 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, including extensive exercises in descriptive geometry, and extended 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 I. But this branch originating from Heidelberg introduced an unintended side effect: an academic self-awareness began to shape the mentality among the students.010

In the year following the reorganization, the Polytechnical College received an opportunity to construct its own property, thanks to a substantial private donation from the fashion entrepreneur Georg Stulz (1771–1832). From 1833 to 1836, the building on Kaiserstraße, long known as the main building, was erected according to the plans drafted by Heinrich Hübsch (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 to the west wing necessitated the usage of alternative space only temporarily. This applied to the workshop and a provisional chemical laboratory.




Chemistry and Mechanical Engineering as Focal Points

In 1841, two new teachers joined Karlsruhe Polytechnical College, which significantly changed the institution without any apparent structural plan being behind it. Ferdinand Redtenbacher (1809–1863), from the Upper Industrial School in Zurich, succeeded Wilhelm Ludwig Volz (1799–1855) as mechanical engineering instructor. While negotiating the details of his teaching position in Karlsruhe, Redtenbacher, then a teacher of applied mathematics in Zurich, emphasized the importance of developing mechanical engineering as an independent subject. / 11

This initially included limiting his activities to mechanical engineering. Redtenbacher also requested teaching duties that allowed sufficient time for him to study the material and one might perhaps even say, to conduct academic research. He also secured the permission to build up a collection of demonstration materials. At first, he worked within the existing structure and curriculum to supply trainees for several Technical Schools, primarily the Engineering School, as well as the Higher Vocational School and the Building School.018

The addition of the chemist Karl Weltzien (1813–1870) to the Karlsruhe Polytechnical College staff was completely different from Redtenbacher’s, who had set several demanding conditions for his engagement. / 12 Weltzien had studied medicine in Heidelberg and Göttingen, earning his doctorate, then continued his training as a chemist at Berlin University before returning to Karlsruhe, where his parents lived. In 1841, after a trial lecture, Weltzien received permission from the Baden Ministry of the Interior to teach chemistry 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 teaching 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 mineralogy. Weltzien supplemented organic chemistry, which dealt with carbon compounds. This emerging field of study made important contributions to augmenting agricultural yields and to the chemical industry, particularly in dye production. Weltzien’s lectures in this new field attracted so many students that Walchner was left with only a few attendees. 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 1851, 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 laboratory 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 established. / 13

This development was preceded in 1847 by the splitting of the Higher Vocational School into the Mechanico-Technical School led by Redtenbacher and the Chemico-Technical School initially headed by Walchner. Mechanical engineering and chemistry, the two key disciplines of industrialization, had thus been established as independent courses 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 taught in a conventional hall by means of regular lecturing, blackboard notes, and graphics, as well as teaching models, was not given its own building until 1859. 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), / 14 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 Institute, and the mechanical engineering building henceforth formed the nucleus of KIT’s South Campus today.019, 018




The Revolutionary Period

The polytechnical college evolved during a time characterized by the emergence of political awareness and public engagement among the populace. Local governments were concerned about the potential spread of the bourgeois revolution in France in 1830. Polytechnical colleges had not yet acquired specific characteristics of a university. But rising technical demands and networking with universities in chemistry and other natural sciences like biology were driving forces in this direction. This trend also applied to the students, who around the mid-nineteenth century were still generally referred to as “pupils” or “Élèven”, 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. / 15 From the government’s perspective, this development was bound to cause offense. Since the Wartburg Festival of 1817, an independent political mentality among students toward authorities aiming at national 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 students’ claim to gaining academic status. The petition demanded 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 reform wasn’t possible, the students demanded an end to the school disciplinary system, freely elective courses, the introduction of salaried private lecturers, the inclusion of lectures on philosophy and economics, the dismissal of several teachers, 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 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 university-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 revolutionary articles.012, 013, 031, 015

Initially, the situation intensified. In early May 1848, about two and a half weeks after the suppression of the revolutionary Hecker uprising headed toward Karlsruhe, around 100 young polytechnicians marched away to Ettlingen and boycotted classes. This form of protest, common at universities for centuries, further emphasized the polytechnicians’ claim to academization. The government responded decisively yet pragmatically to the provocation by expelling the protesting 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 appearing to be a capitulation to student demands. Suggestions from a reorganization commission established by the college in 1848 went unheeded by the supervising ministry for a long time. In this context, the new form of student enrollment introduced in the school year 1852/53, based on university matriculation practices, can be interpreted as a superficial concession. Students henceforth enrolled themselves 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-esteem through such a ceremonious act of enrollment. The slim enrollment booklets were subsequently compiled into matriculation rosters filling substantial volumes in folio format. / 16016

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.021, 017





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 beginning, were a significant driving force. Chemistry was equally represented at polytechnical colleges and universities, with scientists maintaining contact across institutions and showing interest in career paths that alternated between different types of teaching establishments. In Karlsruhe this interconnectedness is evident in the letters preserved in Karl Weltzien’s estate from chemist colleagues across Europe. / 17 Weltzien had already attracted interest in the institute building mentioned before. His broad scientific network and openness to foreign contacts were important prerequisites for his ability to organize the first international congress of chemists in Karlsruhe in 1860, in collaboration with Friedrich August Kekulé and the Frenchman Charles Adolphe Wurtz. The congress sought to standardize chemical nomenclature 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 in Karlsruhe, the discussions there are considered a catalyst leading to two participants independently developing the periodic table in 1869. One of them, Lothar Meyer (1830–1895), taught in Karlsruhe.011

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 instruction 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 1860/61 academic year: mathematics and general subjects 321 (40 %), / 18 architecture 73 (9 %), engineering 112 (14 %), mechanical engineering 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 1861 director of the Massachusetts Institute of Technology, visited Karlsruhe Polytechnical College on a European study tour. He described his impressions in a speech given in 1864, which was summarized in The Boston Journal:023, 083


“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 Massachusetts 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 underlying institutional developmental tendencies could take effect. Rogers’s description suggests a leading role among polytechnical colleges, which becomes apparent when comparing the development of such institutions in the German-speaking world. Until the 1860s, educational institutions of this type were redesigned according to the Karlsruhe model, for example in Braunschweig. The polytechnical college in Zurich, founded in 1855, was also based on the organizational structure at Karlsruhe. / 23

Both the student numbers and Rogers’s reference to the machine model collection at the beginning of his description reflect the emphasis on mechanical engineering in Karlsruhe’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 1857, 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.





Small Steps down the Long Road to Academia

The new organizational statutes issued by the Baden Ministry of the Interior in 1865 described Karlsruhe Polytechnical College as a “higher technical school.” / 24 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 towards university status in other respects, either. They described the management and administrative structure of the institution as a whole. The technical-school structure described 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 manage the college, composed of members of the teaching staff, to work alongside the “narrower school board.” The new statutes defined this Major Council as a committee consisting of professors. Additionally, there was a Minor Council comprising 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.020

A lesser advancement was the introduction of a voluntary examination for students. This concerned the form of a final examination. Since its beginnings, students of Karlsruhe Polytechnical College had left the institution after completing 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 period up to 1865 appear improvised. In 1831, the polytechnician Heinrich Sprenger received a sheet of paper with the institution’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 attended continued until the end of the nineteenth century. According 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 1867, served as proof of successful training at Karlsruhe Polytechnical College.014

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 cases by the presiding boards. Thus by 1865, few of the demands made by students in 1848 had been met. One notable exception was the establishment of a central library, which was founded in 1857. 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 1871, transformed the landscape for the further development of polytechnical colleges. Although the constituent states retained cultural sovereignty, new, more coordinated forms of collaboration 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 1866 and the founding of new polytechnics in Aachen (1870) and Charlottenburg (1879). 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 1848 in demanding their gaining equal recognition to universities. / 25 Franz Grashof (1826–1893), who succeeded Redtenbacher, presented a detailed program in a speech to the Association of German Engineers in 1864. / 26 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 developments are evident when viewed narrowly through the institutional framework of Karlsruhe Polytechnical College. The shift in 1873 from enrolling students annually to the semester-based enrollment system common in universities was merely an administrative change, albeit one reflected in the course catalogs. The official renaming of Karlsruhe Polytechnical College as a Technische Hochschule in 1885 like the majority of other comparable advanced polytechnics, was a purely nominal step not involving organizational alterations. / 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-awareness 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 1909 was also celebrated. / 29 The institution presented itself with historical references to its Technical Schools in a parade organized in 1877 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 founding charter of 1825. / 30092, 004
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012Herbarium of Alexander Braun ca. 1840







[image: A small, framed silhouette of a man in profile wearing a cap with blue, white, and orange stripes above a line of cursive text.]
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[image: A yellowed German certificate from 1831 with ornate script and cursive handwriting.]


014School-Leaving Certificate 1831







[image: An old, tattered document with a pink cover featuring printed German text, handwritten notes, and a blue tab.]


015File on a Strike by Polytechnicians 1848
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[image: An old, brown hardcover book with a worn spine, featuring a handwritten German label dated from 1852 to 1860 on its cover.]

[image: An old, brown, hardbound book with a worn paper label on its cover showing handwritten German text and dates from the 1850s.]

[image: A thick, weathered book with a brown cover and yellowed pages sits on a white background, with a detached paper strip bearing handwritten script in front.]


016Matriculation Roster of Karlsruhe Polytechnical College 1852–1859







[image: A landscape painting in a wood frame depicts rolling brown hills and a mountain beneath a sky heavy with dark clouds.]


017Painting “Hohentwiel bei Singen” 1858
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[image: A mechanical model of three interlocking brass gears, one triangular, one elliptical, and one circular, mounted on a stand against a white background.]


018Model for Teaching Mechanical Engineering um 1850
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[image: A yellowed page from an old book shows handwritten German text above a colored technical drawing of a clockwork mechanism.]

[image: A page from an old book shows a colored diagram of a clock mechanism above handwritten German text.]


019Transcript of a Mechanical Engineering Lecture by Ferdinand Redtenbacher 1856-1857
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[image: A three-dimensional geometric model consists of a black wooden frame with intersecting red and green threads creating curved surfaces inside.]

[image: A dark wooden frame holds a model made of red threads stretched between two curved forms to create a twisted surface, with a green thread across the center.]

[image: A dark, curving frame is strung with parallel green threads and a crisscrossing web of red threads.]
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[image: A vintage glass lantern slide with a black border features a reddish-brown toned portrait of a woman in an ornate Renaissance-style dress.]


021Lantern Slide from Bruno Meyer’s Publishing House ca. 1885








[image: A black and white photograph of an early scientific laboratory with experimental equipment, including large spheres and a coil apparatus, set on two wooden tables.]

[image: A black and white photograph of two nearly identical, curved, upright panels shown from the back, revealing their dark internal framing against a plain background.]
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While the institutional form hardly changed, the scientific 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 Courtyard of Honor in 1881, chemistry became the most strongly represented discipline in terms of space, with two dedicated buildings containing laboratories and lecture halls. The petroleum chemistry conducted by Carl Engler (1842–1925) 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 innovation, is the introduction of the lantern slide projector by the art historian Bruno Meyer (1840–1917) to present photographic images of artworks in his lectures at Karlsruhe.006, 008, 029, 072, 021

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 Karlsruhe in 1885, 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 wirelessly 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 fundamental research carried out by Hertz and Lehmann in the late nineteenth century. / 32022, 024

The dedication by these two researchers to concentrated basic research should also be seen against the backdrop that the number of students in Karlsruhe had fallen sharply in the late nineteenth century. Redtenbacher’s death in 1863 had led to the first significant drop in attendance. The crisis during the promoterism period or the great depression, which lasted from 1873 to the 1890s, had an even greater impact. Studying became less attractive due to diminished employment prospects. The total number of students in Karlsruhe reached a low point in the summer semester of 1884 with only 255 enrollees. In the 1890s, their numbers rose steadily again to the peak of 1,334 in the winter semester of 1899/1900. / 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 Charlottenburg 1879. In response, the Baden government implemented 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 1899. / 34 This construction program included the architecture building with an integrated assembly hall on Englerstraße, 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 Botanical Institute at Durlacher Tor. Added to this was the new Chemistry Institute building, completed in 1901 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 I. In 1902, the institution requested that the Grand Duke grant it leave to adopt the epithet Fridericiana. The bestowal of this honor brought Karlsruhe Polytechnic among the formal ranks of classical universities adorned with the names of their princely patrons. Further steps toward alignment with conventional universities 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.027, 026, 030

These superficial adjustments reflected a substantial change that had taken place in the interim. In 1895, Karlsruhe Polytechnic received new constitutional statutes. / 35 The reorganization of its departments is a particularly striking element of it. The unit previously known as the “Department 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 conventional 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 toward adopting the title of rector for the institution’s head also conformed to university customs.037, 041

At the time of the reorganization in 1895, 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. / 36 Initially, the absence of a doctoral program at polytechnics had been particularly missed by their enrolled chemists. Graduates of polytechnics had to transfer to universities to obtain the doctorate required for an academic career. Interest in doctoral studies is also evident from a tradition 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 colleges 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 assembly of delegates in 1880. / 38 Such efforts to establish doctoral programs intensified in the mid-1890s and naturally faced resistance from universities. The breakthrough occurred in October 1899 with a decision by the Kaiser, Wilhelm II 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. / 39 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 1901, which had clearly been made for ceremonial purposes.025

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 importance until its replacement by the master’s degree as part of the Bologna Process. / 41 For an entire century this certification thus served as an internationally recognized hallmark of solid education in engineering.





The Introduction of Women into Academic Study

In 1900, women in Baden were granted the right to qualify themselves for admission to academic study — this was another profound change with consequences that were hardly anticipated at the outset. / 42 Previously, women had been allowed to attend universities as guest auditors, but like men in this guest category, they could not take qualifying examinations 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 regular 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 decades, chemistry, pharmacy, and mathematics were subjects frequently chosen by female students. / 43 The first woman to be awarded a doctorate by Karlsruhe Polytechnic did so in a scientific discipline. In 1915, the chemist Irene Rosenberg (1890–1986) earned the academic title of Doctor of Engineering. / 44 Initially, few women studied engineering. The first degree in architecture awarded to a woman after completing a regular course of study was in 1913, / 45 while in civil engineering and electrical engineering, this milestone was reached in 1924. / 46 Mechanical engineering, however, had to wait until 1953 for the first woman to pass the Diplom examinations in this field. / 47028, 034




Up to the End of World War I: 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 Polytechnic 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 (NH3) 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 resources, essential for food production, was recognized as a pressing future challenge for densely populated industrialized 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 experimenting away or peering into a microscope. Under Haber’s leadership since 1906, the Institute of Physical Chemistry and Electrochemistry assembled an international team reinforced by BASF employees. The contributions by highly qualified 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 1908 for ammonia synthesis which had been granted in 1911. Industrial production necessitated the development of a large-scale process centered around a reactor 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 1913. The process gained additional significance in 1914 because it enabled the German Reich’s military production of explosives to become independent of saltpeter imports, which the blockades during World War I 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 1911 to become director of the newly founded Kaiser Wilhelm Institute of Physical Chemistry and Electrochemistry. / 48036

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 1915, 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. It 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 ammonia 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 1990s, one of the reactor columns BASF had used for synthesizing ammonia was erected as a technical monument on the university campus, adorned with a plaque remembering Haber and Bosch. Subsequently, anonymous individuals attached a similarly large cast-iron plaque, weighing about 40 kg, to the column. The inscription on this additional 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.033, 095, 096

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. It 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 boilers, 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.029

The period immediately preceding World War I was one of stability for Karlsruhe Polytechnic, with student totals consistently ranging between 1,200 and 1,400. Unlike polytechnics 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 Polytechnic took an affirmative stance on both naval and colonial issues. Karlsruhe Polytechnic hosted lectures on colonial topics, with hydraulic engineer Theodor Rehbock (1864–1950) and art historian Adolf von Oechelhäuser (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 1899, 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 1903. / 49 Oechelhäuser, who for a time served as the section’s first chairman, welcomed the German Colonial Society’s general meeting in Karlsruhe in 1903 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 Oechelhäuser campaigned outside of Karlsruhe as well, participating in congresses 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. / 50

The outbreak of World War I strongly restricted regular operations at Karlsruhe Polytechnic due to the conscription of students, younger academics, and staff members. From June 1915, 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 involved in war-related tasks, too little is known to provide a comprehensive picture. The surveyor Josef Bürgin (1872–1917) employed at Karlsruhe Polytechnic produced calculation tables for anti-aircraft fire. Wilhelm Paulcke (1873–1949), a geologist specialized in the Alpine region and a pioneer skier, was active on various fronts. In 1915, he organized mountain infantry units equipped with skis in Turkey. / 51 His colleague, the architect professor Friedrich Ostendorf (1871–1915), who had voluntarily enlisted himself, died in France. Among the documentable German members of the polytechnic, 196 lost their lives during the war. / 52032




From the Weimar Republic to the End of National Socialism

The period after World War I had ended was marked by an influx of returning students of various ages to Karlsruhe Polytechnic. A shortened trimester between the winter term of 1918/19 and the summer term of 1919 was introduced in an attempt to redress the conditions imposed by the war restricting the ability to follow a course of study.

The unrest that led to the end of the German monarchies in November 1918 also affected Karlsruhe Polytechnic. Under the new government, a Voluntary Student Defense Force was supposed to be called up in January 1919, composed of 50 students, as one precautionary measure against more revolutionary uprisings. The aforementioned Wilhelm Paulcke was in charge of organizing it. / 53

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. Karlsruhe Polytechnic acquired spacious sports facilities. These included a stadium in the area in front of today’s main auditorium, the Audimax, which is now partly rebuilt, and adjacent sports facilities to the north, including tennis courts. By 1931, 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 exercises each semester. Paulcke’s efforts to ensure maximum student involvement in academic sports activities were supported by student fraternities. / 54 In addition to athletic disciplines, shooting training was also offered at the students’ request at the Karlsruhe Shooting Club, funded by the polytechnic. / 55040

The aftermath of Germany’s defeat in World War I 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. Despite the closure of pharmacy in 1924, / 56 once the returning veterans had graduated, student enrollments ranged between 1,256 and 1,362, thus remaining steady at pre-war levels.

To address students’ problematic access to convenience stores, a refectory was set up in the auditorium building in 1921, and in the following year a recreation room. In April 1923, Student Services (Studentendienst e.V.) was founded to sponsor these facilities, which later evolved into the current Association of Student Affairs (Studierendenwerk). Student Services responded to the hyperinflation of fall 1923 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 accommodations. / 57035, 039


In 1921 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 façade 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, significantly 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 elevated, 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. / 58093

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 JoachimTeichmüller (1866–1938) founded in 1922 the Institute of Lighting Technology with support from relevant commercial companies. The university’s expansion 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 1920.041

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 Engineering, 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 Nußelt’s (1882–1957) brief term as the founding chair, Rudolf Plank (1886–1973) took over the position. During Plank’s tenure two significant long-term expansionary processes were initiated. Firstly, in the 1920s, Plank supported the development of chemical engineering, which focused on equipment for industrial production. In 1928, Emil Kirschbaum (1900–1970) received a lectureship in apparatus engineering. As Plank’s assistant, Kirschbaum developed a curriculum for chemical engineers, took his habilitation degree in 1930, and as professor founded the Institute of Apparatus Engineering at Karlsruhe Polytechnic in 1941. This initiative 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 I, culminated in the founding of the Reich Institute of Food Preservation in 1936. / 59052, 038

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 1919 during appointment proceedings for the successor to the chemist Hans Bunte, when the Karlsruhe student organization 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 positions. 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. / 60 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 regarding academic matters were centralized at the Reich level. The previously autonomous appointment procedure for management 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 (1886–1971) 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 (1899–1955) 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.047
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