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prepared their own biography. They occasionally criticized 

the ‘Abbe bias’ of many historical publications which had 

originated within the company.

The first comprehensive biography of Ernst Abbe, the 

long-time partner of Carl Zeiss, appeared in 1918, i.e. more 

than 10 years after Abbe’s death. Other, less voluminous 

publications followed. It was largely Abbe’s academic 

colleagues and students who felt obligated to perpetu-

ate his legacy. This was neither premature nor particularly 

comprehensive in comparison to other important entre-

preneurs and academics. By way of contrast: it was first 

and foremost Ernst Abbe who reported on Carl Zeiss. 

His retrospective look at the company’s first 50 years has 

remained an invaluable source both for the early history of 

the company and for the person Carl Zeiss. There are short 

reports from several contemporaries dating from the 1920s 

on the conditions prevailing in the company’s early history. 

These appeared in the employee magazine, which had 

been recently introduced.

Carl Zeiss’s most significant creation – the company named 

after him – speaks for itself. The company’s success is 

rooted in its ability to still defend its market position more 

than 125 years after the death of its founder. Ernst Abbe 

continued the transition to a science-based company and 

further accelerated the enormous increase in the com-

pany’s size and reach that had begun in the 1880s. It was 

also Abbe who established the Carl Zeiss Foundation, the 

embodiment of his entrepreneurial philosophy. This was 

intriguing for the intellectual public and a seminal moment 

Traditionally, round-figure birthdays have always been

occasions for honoring important people, not only by 

organizing special events, but also by publishing biogra-

phies. The 100th birthday of Carl Zeiss occurred during the 

First World War, his 125th birthday during the Second World 

War. Only individual newspaper and magazine articles ap-

peared on both occasions. This made the 150th birthday of 

Carl Zeiss in 1966 even more important. The company had 

been partitioned as a consequence of the Second World 

War, and each site published its own book: Paul Esche, the 

former head of the company archives at Carl Zeiss Jena in 

East Germany, wrote a biography which appeared in two 

editions. In the town of Oberkochen in West Germany, it 

was the curator of the Optical Museum, Horst Alexander 

Willam, who rose to this challenge. A battle was waged 

during the Cold War over the sole right to depict and inter-

pret the life of Carl Zeiss. But two members of the exten-

sive family association, Erich Zeiss and Friedrich Zeis, also 

Foreword
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in the history of German industry. Thus Abbe was more 

often in the spotlight than Zeiss.

The number of written documents left to us by Carl Zeiss is 

surprisingly small. The reason: until Zeiss’s death in 1888, 

there was relatively little bureaucracy at the company. 

Meetings did not require written minutes and employees 

received their instructions orally, not in writing. The limited 

amount of material made it difficult to write an original 

biography. Therefore we need to make these few company 

records more readily accessible. Within the scope of a 

project sponsored by the Carl Zeiss Foundation, different 

sources are currently being digitized and will soon be avail-

able on the internet.

For the life of Carl Zeiss, three sources have provided new 

findings, some of which have made their way into this book:

•	 Carl Zeiss kept a ‘Manual’ – a ledger – where he 

documented the income and expenditure of his new 

company and his family from 1848 through 1863. This 

is an indispensable historical source for social and eco-

nomic history. However, the handwriting in the ledger 

is difficult to decipher. At the moment only rudimentary 

evaluations are available because the amount of work 

required for a detailed survey is monumental. 

•	 Evaluating the lists of employees has shown how 

and when the company’s workforce grew, where the 

employees came from, which jobs were in particularly 

high demand and at what times the staff turnover was 

surprisingly high.

•	 The microscope ledgers contain detailed documentation 

on which microscopes were produced, to whom they 

were delivered and with which features. By focusing on 

when and where these instruments were delivered, we 

obtained reliable data covering a longer period for the 

first time.

Sometimes intensive research is also necessary to prove 

that an event did not take place. This is something that 

every archivist knows. People praise your efforts when 

you find something quickly, but when you search in vain, 

people are skeptical and think: did my colleague actually 

bother to look? The latter was the case when search-

ing for the supposed rejection by the local authorities of 

Carl Zeiss’s application to settle in Weimar to work as a 

precision mechanic in 1845. There was no evidence to 

substantiate this event in any archive. Thus it appears quite 

probable that the story is a legend.

The intention of this publication is to make Carl Zeiss’s 

biography accessible to an interested public by making it 

very readable and visually appealing. The projects sketched 

out above show that this book is intended to be a starting 

point rather than an end point. I hope every reader enjoys 

this biography and discovers something new.

Wolfgang Wimmer

Head of the ZEISS Archives
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From Whence He Came:
A Foray into the Origins of 
Carl Zeiss

Chapter 1
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Weimar circa 1800. Copperplate print by Georg Melchior Kraus.

Page 7: The parents of Carl Zeiss: Johanne Antoinette Friederike Zeiss, née Schmith (1786–1856) and Johann Gottfried August Zeiss (1785–1849). 
Painting owned by great-granddaughter Dr. Anneliese Seeliger-Zeiss.
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Famous for Goethe, Schiller, Herder and Wieland, the 
four most important German poets of their times, 
and for the Court of the Muses set up by the erudite 
Duchess Anna Amalia, Weimar was deemed the 
cradle of national culture in the early 19th century. 
To this very day – and in rare harmony – marketing 
blurbs aimed at inquisitive tourists and literary supple-
ments targeted at a more scholarly audience sing the 
praises of Weimar as the city of poets and philoso-
phers. However, more recent research has shown that 
although this image is not totally wrong, it is very 
incomplete. In actual fact Weimar was more a city of 
craftsmen and, although the importance of trade and 
commerce was already growing, the city chiefly owed 
its economic prowess to them. In 1815 the work-
shops and residences of master craftsmen with their 
families, fellows and apprentices accounted for almost 
40 percent of land ownership within the city. The 
most affluent customers came from the ducal family 
and the appertaining court household, including the 
upper echelons of the civil service. Luxury goods were 
in great demand, and this was reflected by the broad 
spectrum of skilled crafts.

Parental home

One of the master craftsmen who focused on the 
needs of the upper class was the “horn turner” and 
subsequent “art turner” August Zeiss (1785 – 1849). He 
had inherited the craft from his father who had also 
been a turner in the small town of Rastenberg and 
later in the slightly larger Buttstädt about 20 kilo-
meters from Weimar. Despite the interest in science 

A Craftsman with Ambitions:
Family and Roots (1816 – 1834)

passed down to him by his father, August Zeiss had 
very simple schooling. With the exception of his six 
months of journeymanship which took him all the 
way to Dresden, his father constantly encouraged him 
to work at the lathe. In view of his more lower middle 
class background, August Zeiss’s wedding in 1808 
must be considered an ascent on the social ladder. 
His marriage to Friederike Schmith (1786 – 1856), the 
daughter of the Buttstädt town magistrate and ducal 
court advocate, was definitely a beneficial match. 
As both August and his older brother remained loyal 
to the craft of turning, things gradually became too 
cramped for the younger man in Buttstädt. Together 
with his wife, he moved to Weimar in the same year 
as their marriage, where he then received citizenship 
at the age of 23. August Zeiss switched his atten-
tion to producing and trading smoking accessories 
as the following advertisement in the Weimarisches 
Wochenblatt on 4 March 1809 demonstrates:

Zeiss’s parents, August and Friederike, came from Buttstädt in eastern 
Germany. Image from 1650 (Matthäus Merian).
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“I herewith inform the most honored public that I have 
moved into the house belonging to Frau von Lincker 
on the Töpfenmarkt. I manufacture all sorts of genu-
ine pipes and other fine wood-turning work. I also 
offer Meissen porcelain pipe bowls and the like at very 
cheap prices.” ¹

Zeiss appears to have been a good businessman. As 
early as August 1812 he had saved enough money 
to purchase at auction a three-story house on Breite 
Gasse no. 53 (now Marktstrasse 13) for 1,540 thal-
ers. The building was located right in the center of 

Weimar, about half-way between the Theaterplatz 
and Marktplatz. The workshop was downstairs; Zeiss 
and his family lived on the first floor. He rented out 
the upper stories to the master clockmaker Eberhardt. 
It was in this building that the couple’s fifth child was 
born on 11 September 1816. The son was baptized 
Carl Friedrich, after his only godparent, the heir to 
the throne of Saxe-Weimar-Eisenach. Carl Zeiss would 
eventually have a total of eleven siblings, six of whom 
died in their infancy.

Cover of the book “Die Drehkunst in ihrem ganzen Umfange”,
edited by August Zeiss, 1839.

Baptismal record for Carl Zeiss, provided by the Protestant parish
in Weimar.

Market in Weimar before 1837, engraved by Carl August Schwerdgeburth.
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A prince as his godfather

Crown Prince Carl Friedrich (1783 – 1853) played an 
interesting role. Having persons of elevated social 
status as godparents was nothing unusual during 
this time. Most citizens strove to establish beneficial 
connections for their children as part of the bap-
tism procedure in order to promote their offspring’s 
subsequent social advancement. Nevertheless, the 
fact that a member of the highest political class was 
prepared to play the role of godparent to a lowly citi-
zen was a rare occurrence in Weimar society at that 

time. This was all the more surprising as August Zeiss 
did not yet enjoy the status of a court craftsman in 
the year of his son’s birth – he was not appointed as 
a “court wood turner” until 1829. The fact that the 
future Grand Duke nevertheless became godfather 
to Carl Zeiss can be attributed to the long personal 
relationship with the latter’s father. August Zeiss 
had been instructing Carl Friedrich of Saxe-Weimar-
Eisenach in the art of turning since 1810. This was 
evidently one of the prince’s hobbies which also in-
cluded painting and wax embossing, i.e. the produc-
tion of reliefs or sculptures from wax.² These private 
lessons gave August Zeiss direct access to the prince 
which he then used to secure an influential godfa-
ther for his son. However, the literature contains no 
evidence indicating that Carl Zeiss took advantage of 
his relationship with the Grand Duke’s family during 
his subsequent career. 

At this point it would seem appropriate to interrupt 
the account of Carl Zeiss’s childhood and youth to 
make two source-critical comments: first, it is now 
known that Carl Zeiss was not born at the house on 
Kaufstrasse 1 directly on Weimar’s Marktplatz. The 
commemorative plaque attached to this building for 
several decades was in fact on the wrong house. 
Nevertheless, the building at Kaufstrasse 1 had an 
important function because Carl Zeiss’s father pur-
chased it in 1818, and the family moved there when 
Carl Zeiss was two years of age. 

The second aspect concerns the writing of the name 
which was probably derived from the German verb 
zeiseln (= to hurry, to be busy). This book contains 

Portrait of the heir to the throne Carl Friedrich, after 1853; lithography 
print by Friedrich Martersteig.
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solely the spelling ‘Carl Zeiss,’ although our protago-
nist himself and his acquaintances also used other 
forms (‘Zeiß,’ ‘Zeihs,’ ‘Zeis’ and even ‘Zeyesz’). His first 
name also varied between ‘Karl’ and ‘Carl.’ These vari-
ations were acceptable at the time in question. There 
was no such thing as long-term identity cards or 
compulsory registration. In most printed publications 
the name was already written with a double ‘s’ during 
Carl Zeiss’s lifetime instead of the letter ‘ß’ which is 
unique to the German language. After the name Zeiss 
became an international trademark due to the success 
of the optical workshop, Roderich Zeiss and Ernst 
Abbe agreed on the standardized spelling ‘Carl Zeiss’ 
in 1885 – probably also because the version with ‘C’ 
and ‘ss’ was more practical for international business 
correspondence. His descendants also used this spell-
ing for their family name.

Change abounds

Let us return to the Weimar of 1816. Carl Zeiss was 
born into an era that saw the dramatic transition 
from a class-based, hierarchical society to a civil 
one. The nobility, clergy and even professors still 
lived in their own spheres and enjoyed their own 
privileges and jurisdiction. They kept their distance 
from the ‘lowly’ urban bourgeoisie, although there 
were occasional points of contact such as the Crown 
Prince’s role as a godparent to Carl Zeiss. For some 
years, however, the winds of change had been 
wafting through Thuringian Weimar, and cracks 
were appearing in the city’s rigid, traditional order. 
Education and personal achievement, and no longer 
birth and inherited estate, now became the fac-
tors determining who was appointed to important 
offices. The tight fabric of class barriers, guilds and 
family traditions was gradually unraveling, making 
room for the individual. This development began in 
all German states during the transition from the 18th 
to the 19th century, but it was at its most pronounced 
in Thuringia. 

The marriage of Crown Prince Carl Friedrich to the 
Czar’s daughter Maria Pavlovna meant that Saxe-
Weimar-Eisenach now fell under the auspices of Rus-
sia. This connection was of great benefit when, after 
Napoleon’s defeat, Europe received a new order at 
the Congress of Vienna in 1815. The Ernestine dukes 
in Weimar were granted a significant enlargement of 
their territories, including large parts of the State of 
Erfurt which formerly belonged to the archdiocese of 
Mainz. However, even though Saxe-Weimar-Eisenach 

The market square in Weimar (1850). Carl Zeiss grew up in the house 
second to the right of the town hall.
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now called itself a Grand Duchy, it remained a small 
state with limited resources. Here, the social distance 
between the political establishment and craftsmen 
and tradesmen was not as pronounced as, for exam-
ple, in Prussia, Austria or Bavaria. The Grand Duke and 
his government were therefore prepared to improve 
the conditions required for the social ascent of lowly 
citizens – by promoting educational facilities and by 
reforming the guild charter in 1821, for instance. It 
was during this time of economic upheaval and cau-
tious liberalization that Carl Zeiss spent his childhood.

Little is known about the early years of his life. What 
is certain, however, is that August Zeiss provided 
his sons with an extensive school education. Like 

his older brothers Eduard (1809 – 1877) and Gustav 
(1811 – 1875), Carl Zeiss attended grammar school. 
Next to nothing is known about his younger sisters 
Pauline (1818 – 1900), Hulda (1821 – 1888) and Emilie 
(1828 – 1875). As befitted the patriarchal ideology 
of the time, the three girls probably enjoyed only a 
modest education that prepared them for their roles 
as wives and mothers. No documents indicating how 
the sisters ultimately spent their lives are available. 
In relation to Carl Zeiss, the grammar school records 
show that he was admitted directly to the eighth 
grade on 13 September 1827. This would suggest 
that Zeiss had already received instruction elsewhere 
– either with one of the numerous private teachers 
or at the Weimar Bürgerschule (Citizens’ School) that 

The church and the grammar school in Weimar, circa 1840.
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was set up in 1825. On 29 March 1832, Zeiss left the 
grammar school with a qualification verifying that he 
had finished his penultimate year. This entitled him to 
study technical subjects at the university.

A new type of school education

In answer to the question as to why Carl Zeiss, unlike 
his brothers, did not fully graduate from grammar 
school but left in his penultimate year, the relevant lit-
erature points to the boy’s health. Evidently Carl Zeiss 
suffered from a hernia and, in his father's opinion, 
should not conduct any undertaking that required 
long periods of sedentary activity. According to his fa-
ther, this meant that he was predestined for a career 
in the technical crafts. This story is often mentioned in 
the records – despite its medical implausibility.
Perhaps this was more attributable to the son’s per-

sonal proclivity and to the family tradition of ensuring 
that at least one of the sons should remain a crafts-
man. As Carl Zeiss himself later reported, he attended 
what was known as the Trade School in Weimar that 
emerged from the existing Drawing School follow-
ing an initiative launched by Johann Wolfgang von 
Goethe in October 1829. Held on Sundays, the Trade 
School was specially geared to the needs of complex 
crafts, with technical drawing as one of the focal 
points of its curriculum. One of Zeiss’s teachers was a 
man with practical experience, the Weimar building 
inspector Carl Friedrich Christian Steiner (1774 – 1840) 
who was the architect behind the construction of 
the local Hoftheater (predecessor of the Deutsches 
Nationaltheater) and the tower of the Anna-Amalia 
Library. Another pedagogue who probably played a 
key role in Zeiss’s education in Weimar was the North 
German mathematician Carl Ludwig Albrecht Kunze 
(1805 – 1890), who taught at the grammar school 

The hunting lodge on Marienstrasse in Weimar, which also housed the 
Trade School; photograph taken by Louis Held circa 1900.

Carl Ludwig Albrecht Kunze circa 1855, photograph
taken by Julius Schnauss.
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from 1828 and later at the Trade School as well. From 
1830, Kunze set up a physics cabinet for the grammar 
school, gave experimental lectures to the public us-
ing mechanical instruments, wrote several textbooks 
and created geometry games with didactic content. 
Kunze's teacher colleague Ernst Christian Wilhelm 
Weber (1796 – 1865) attributed a pivotal role to Kunze 
in the modernization of the subjects of relevance to 
Zeiss:

“When you first assumed your position as a teacher, 
instruction in mathematics at our school was very 
meager as it barely addressed even the rudiments of 
geometry. That the teaching of this subject has now 
been broadened to meet today's needs is solely your 
personal achievement.” ³

Carl Zeiss was part of the first generation of students 
to enjoy an improved education which was more 
sharply focused on the requirements of technical oc-
cupations. His schooldays in Weimar may have been 
of key importance in the graduate’s subsequent deci-
sion to devote his energies to the fields of mechanics 
and optics. While the young Zeiss was still acquir-
ing the knowledge and skills he needed to pursue a 
career as a qualified craftsman, his father succeeded 
in further cementing his status in society. August 
Zeiss numbered among the founding members of the 
Weimar Trade Association, of which he was also the 
first chairman from 1834 – 1835. However, Carl Zeiss 
left his home city at Easter 1834 and chose a nearby 
destination to pursue his further career: Jena, a good 
20 kilometers east of Weimar and the seat of the 
state university.

Cover of a textbook by Carl Ludwig Albrecht Kunze, 1866.

1	 Weimarisches Wochenblatt no. 18, 4 March 1809, p. 78.

2	 We owe this information and further helpful comments on August 
Zeiss to Dr. Ulrike Müller-Harang of the Klassik Stiftung Weimar.

3	 Quoted in: Kerrin Klinger: Zwischen Gelehrtenwissen und handwerk-
licher Praxis. Zum mathematischen Unterricht in Weimar um 1800. 
Paderborn, 2014, p. 115.
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How did you discover that you were related to 
the founder of ZEISS? Can you remember the 
exact moment you found out ?
Not exactly. My historical knowledge of Carl Zeiss 
was something that grew over time. Our family did 
of course own a great many ZEISS products. We 
had one of the early microscopes, several pairs of 
binoculars and a whole range of camera lenses – our 
family had a real passion for photography. As an 
undergraduate and doctoral student of microbiology 
and biochemistry, I spent a lot of time using elec-
tron microscopes made by ZEISS. And when I began 
working in the pharmaceutical industry, I became 
acquainted with the medical technology produced by 
the two ZEISS companies in East and West Germany. 

Questions on Her Great-Great-Grandfather:
An Interview with Dr. Kathrin Siebert

I slowly came to realize just how comprehensive the 
product range was.

I spent some 30 years of my career traveling the 
world. As someone in charge of quality assurance 
and quality management, I met countless people 
all over the world working in industry and science. 
Everywhere I went the name ZEISS was held in high 
esteem. Perhaps that’s why the mention of my family 
history was often immediately met with such great 
interest. People’s reactions were often especially 
positive in the US. Americans are particularly inter-
ested in finding out about your heritage. On numer-
ous occasions, I also discovered that the ZEISS brand 
is very highly regarded in Asia.
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So discovering that Carl Zeiss was your ances-
tor opened doors for you ?
You can rest assured that, at work, my heritage was 
wholly irrelevant. My ancestry was, however, quite 
helpful when I wanted to visit ZEISS sites abroad out 
of personal interest. Even before the end of the Cold 
War, I felt extremely welcome no matter if I was tour-
ing a plant belonging to the East German combine 
or was at the company based in Oberkochen. I can 
still remember visiting a subsidiary of Carl Zeiss Jena 
in Wellington, New Zealand, before 1989 – that was 
certainly exciting given the political climate of the 
time.

Regular get-togethers are still organized for ZEISS 
representatives and the founder’s family. This is 
something we all value very much and it is proof that 
Carl Zeiss is still an iconic figure today.

Let’s travel some 125 years back in time. In 
May 1891 – approximately two years after 
Carl Zeiss passed away – the then family-run 
company was transformed into a foundation 
company under the direction of Ernst Abbe. 
Looking back, how is this move perceived by 
the family association ? 
The other descendants and I would certainly be 
interested to know whether ZEISS would have been 
as successful as it is today had it remained a privately 
owned company. As you can imagine, the topic has 
occasionally been touched upon at family gatherings. 
That said, you cannot lose sight of the historical con-
text that prompted the decision to establish the Carl 
Zeiss Foundation: By the time he died in 1888, Carl 

Zeiss had fathered four children. Roderich, born in 
1850, joined the company in 1876 at his father’s re-
quest. It is no secret that he and Ernst Abbe had very 
different ideas about the company’s strategic focus. 
At the time, Roderich had no children and so it was 
not clear who would take over from him. Carl Zeiss 
had three children from his second marriage and they 
were not involved with the company at all: Otto was 
a physician, Hedwig married the principal of a gram-
mar school and Sidonie became the wife of a doctor. 
In other words, there was no viable alternative other 
than to establish a foundation. At least not when you 
have two long-term goals, like Ernst Abbe did at the 
time: social security for the company’s employees 
and the promotion of scientific research at the Uni-
versity of Jena. Under the circumstances, it was obvi-
ous to Abbe that the best way to achieve these goals 
was to depersonalize the ownership structure. This is 
what he did, and I can fully understand his logic.

Let’s get back to Carl Zeiss: What sort of person 
was he? How does the family remember him ? 
His second wife, Ottilie Trinkler, was a tenth-gener-
ation descendant of Martin Luther. So it’s eminently 
plausible to ascribe typically “Protestant” values to 
the company founder, such as a sense of duty, perse-
verance, the ability to see things through to the end, 
and precision. I would certainly not describe ZEISS 
as a company founded on Lutheran values, but I can 
believe that Carl Zeiss, an entrepreneur in precision 
mechanics and optics, possessed such traits. For me, 
Carl Zeiss’s pursuit of quality is something immensely 
inspiring. Even so, I still see the workmanship associ-
ated with ZEISS differently than an ordinary customer 
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would. I have also experienced this through my work 
in quality management. 

Carl Zeiss is purported to have taken a hammer 
to finished microscopes that did not meet his 
expectations – in front of his own assistants no 
less ...
This anecdote – if indeed there is any truth to it – is a 
fine example of how far the leadership style at ZEISS 
has come since the mid-19th century. There’s not a 
single employee at the company today who would 
put up with such an outburst. Not only have times 
changed but the average age of people entering 
the workforce is now much higher. From a modern 
perspective the first apprentices to join the newly 
formed company were not much more than children 
themselves. At the time, it was perfectly natural for 
parents to accord the apprentice’s employer certain 
parental responsibilities. Carl Zeiss was head of the 
company in precisely the way that was expected of 
him and acted just like any other entrepreneur of the 
time. We now know that patriarchy is not the best 

recipe for success. This applies as much to the busi-
ness world as it does to our family.

There is also historical evidence to suggest that Carl 
Zeiss mellowed with age. One report states that after 
retreating almost fully from the operational side of 
the business – and at the very latest following his first 
stroke at the end of 1885 – he discovered a passion 
for growing roses. My grandfather was born in 1886 
and still had fond early childhood memories of Carl 
Zeiss. The little ones spent a lot of time at the home 
of the elderly Zeiss, who was truly devoted to them. 
This proves that Carl Zeiss cannot be summed up 
with a handful of adjectives.

That sounds like a warning to the biographer to 
choose his words wisely …
We simply have to accept that there’s not always 
a common theme. The life of Carl Zeiss was also 
colored by his inner struggles. This may also be one 
reason why it’s worth retelling the life story of a 
famous man. We are making new demands of the 
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historical material inspired by modern attitudes and 
getting answers that were perhaps not at all relevant 
for Zeiss biographers in the 1960s. For example, 
I think it would be worthwhile to find out how much 
of a say Carl Zeiss had in determining his successor. 
I know a lot of family-run companies in Germany that 
find it difficult to select an ownership structure that 
will serve them well in the future. This is something 
Carl Zeiss achieved early on and it could help inspire 
people today. I would also like to find out more 
about Carl Zeiss – the man behind the company. I’d 
be interested to know the extent to which this histor-
ical tradition can support our family history when we 
look at it critically and whether there are any aspects 
of Carl Zeiss’s life that we have yet to explore.

Dr. Kathrin Siebert (* 1954 in Hamburg) is the great-
great-granddaughter of Carl Zeiss. She studied 
microbiology in Kiel and Miami and graduated with 
a PhD in natural science from Göttingen University. 
She worked in the R&D departments of various 
pharmaceutical companies and was also responsible 
for quality management. Today, she provides consul-
tation services for companies on the production of 
pharmaceuticals and medical products.
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A Pioneering Spirit Is Born:
Apprenticeship and
Company Foundation

Chapter 2



21



22

Jena circa 1845, engraved by H. v. Herzer.

Page 21: Carl Zeiss at the age of 34/35, photograph taken by Carl Schenk.
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In Weimar, trade and commerce were dominated 
by the Grand Ducal Court while in Jena it was the 
university that determined the weals and woes of the 
populace. The Cives academici, i.e. students, profes-
sors and other persons associated with the university, 
all of whom had their own jurisdiction, constituted 
quite a formidable economic power despite account-
ing for less than one fifth of the city’s population. 
While the production of luxury goods flourished 
in Weimar, Jena had at its disposal a considerable 
amount of skilled tradesmen, such as coppersmiths, 
watchmakers and mechanics, who lived at least in 
part on work linked to science. Towards the end of 
the 18th century, however, a rather gloomy image of 
the city prevailed, as described in the following travel 
account penned by Friedrich Nicolai:

“Industry is rather scarce here; people expect to find 
sustenance partly from an inconsiderable amount 
of farmland, a small number of horseradish plants 

and a little livestock, 
but chiefly from the 
efforts undertaken 
by the students who 
are expected to bring 
them food just as the 
ravens did Elijah.” ¹

After a short-lived 
intellectual upsurge in 
around 1800 associ- 
ated with such names 
as Friedrich Schiller, Ge-
org Wilhelm Friedrich 

From a Small Town out into the World and Back:
Apprenticeship under Friedrich Körner and
Journeyman Years (1834 – 1845)

Hegel, Friedrich Schelling, 
Johann Gottlieb Fichte 
and Friedrich Schlegel, 
the university experi-
enced some dark times. 
Thereafter, the number 
of students only began to 
rise gradually. The family 
of the court-appointed 
art wood turner August 
Zeiss played a small part 
in this, with all three of 
his sons attending the 
eastern German university 
in succession, from 1828 to 1838. Carl Zeiss went to 
Jena in early 1834 to begin an apprenticeship under 
the court mechanic Friedrich Körner (1778 – 1848). 
The three Zeiss brothers may have spent some time 
together in the city before Eduard, the eldest, be-
came the rector of Buttstädt’s local school in 1834. 
In January of 1835 Carl moved in with his brother 
Gustav in what was known as the Körnerei, a kind 
of student accommodation surrounded by inns that 
were owned by the master carpenter Körner.

A position at the University of Jena

From the summer semester of 1835 to the winter 
semester of 1837/38, Carl Zeiss was enrolled to study 
mathematics at the University of Jena. According 
to his university transcript, he attended lectures on 
algebra and analytical geometry, as well as experi-
mental physics, trigonometry, stereometry, anthro-

Gustav Zeiss (1811–1875), the second-
eldest brother of Carl Zeiss.

 Friedrich Körner, Court Mechanic.
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pology, mineralogy and optics. Alongside his focus on 
the geometrical disciplines relevant to the technical 
trades, Zeiss therefore also devoted his attention to 
areas of science that relied on scientific instruments. 
The field of optics that would be the focus of his sub-
sequent career was added at a later date. The subject 
was taught by Friedrich Körner. As one would expect 
from someone studying while working, Zeiss opted 
for seminars and lectures that provided him with an 
introduction to different topics. Such a comparatively 

low degree of specialization was also typical of scien-
tific lectures as a whole; in the 19th century these still 
formed part of the Faculty of Philosophy along with 
history, poetry and classical philology. One example 
of this is the series of lectures on experimental physics 
taught by Jakob Friedrich Fries (1773 – 1843) that Zeiss 
attended in the winter semester of 1835 / 36. Fries was 
by his very nature a philosopher, but was also granted 
official permission to teach mathematics and physics. 

Today, we cannot fully comprehend how a position 
like this was filled, but it did include a political dimen-
sion: on account of his closeness to radical demo-
cratic circles, Fries was forced to retire in 1819. The 
comparatively liberal atmosphere at the University of 
Jena enabled the devoted member of the fraternity 
and antisemite to find new ways to enter the world 
of academia. In 1824 Fries was granted permission to 
resume his teaching duties, though this was initially 
restricted to the ‘unpolitical’ realm of science. So it 
was that one of the pioneers of German Gesinnungs-
nationalismus (political nationalism) introduced Carl 
Zeiss to the basics of experimental physics. 

Nevertheless, it is likely that Carl Zeiss spent the ma-
jority of his productive time in Jena at the workshop 
run by Friedrich Körner – in any case, he attended 
only one lecture each semester: Körner’s residence 
and place of business, rather spacious premises, were 
located at Grietgasse 10, beyond the historic city 
walls, where Zeiss is purported to have lived for a 
time. The fact that Zeiss was involved in glass melt-
ing here means that there must have been an oven 
for this purpose on the premises in the 1830s – and 

14 Jenergasse as seen from Weigelstrasse, where Carl Zeiss lived for a time; 
taken in 1928.
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this was certainly a source of contention with the 
neighbors due to the immense amount of smoke it 
produced. But let us consider things one at a time: 
the parallels that can be drawn between Körner and 
Zeiss, who opened mechanical and optical workshops 
in Jena some 30 years apart, are interesting enough 
to warrant a closer inspection of Zeiss’s predecessor 
and teacher. So who was Friedrich Körner, to what 
extent could he have been a role model for Zeiss and 
why did Körner end up a failed entrepreneur?

Körner and Zeiss

Friedrich Körner was born on 2 September 1778, the 
son of a baker from Weimar. In other words, just like 
Zeiss he came from a line of tradesmen employed 

by the Thuringian residence; bakers were some of 
the highest earners among ordinary citizens. Like 
Zeiss, Körner also went to Weimar grammar school, 
where he discovered his passion for mathematics 
and mechanics and chose to study instead of taking 
over his father’s business. The sovereign Duke Carl 
August (1757 – 1828) of Saxe-Weimar-Eisenach was 
in favor of this decision and funded Körner’s studies 
at the University of Jena. After graduating, Körner 
became a journeyman and probably worked at dif-
ferent mechanical and optical workshops. We do 
not know any more about this period of his life. In 
around 1810, Körner was employed as a mechanic 
at the Weimar Court with the assistance of Goethe, 
who held a position as a minister without portfo-
lio. Two years later, he was tasked with building an 
‘air pump’ (vacuum pump) for the chemist Johann 

Carl Zeiss’s lecture notebook pertaining to the lectures of J. F. Fries on experimental physics (winter semester 1835/36).
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Wolfgang Döbereiner (1780 – 1849). The instrument 
was first unveiled on 2 October 1812 in Jena before 
a large assembly of dignitaries. This prompted the 
Prussian government to order two similar pumps for 
the University of Bonn. 

Körner’s next great challenge was to help the direc-
tor of the newly built observatory in Jena, Carl Di-
etrich von Münchow (1778 – 1836), equip his facility. 
The most prestigious plans pertained to the construc-
tion of a telescope with a diameter of 122 millimeters 
and a focal length of two meters. At the time, an 
instrument with dimensions like these constituted an 
immense challenge, especially since it was virtually 
impossible to find the glass suitable for producing 
its lenses. This is where one of Körner’s traits comes 
to the fore: he had a tendency to fall headfirst into a 
subject even if he did not possess the relevant knowl-
edge. Goethe, who was happy to support Körner, 

remarked on his behavior rather flippantly: “If the 
man could listen as well as he can speak, he would 
be truly invaluable.”² One way in which Carl Zeiss dif-
fered greatly from his employer was that he was very 
realistic and perhaps somewhat too cautious when it 
came to his abilities.

Körner reached his limits for the first time with the 
ambitious telescope project he worked on for the 
Jena observatory. Even though the instrument was 
completed in 1817 despite a series of technical diffi-
culties, it was far too large to be used at the observa-
tory. It later came to light that the French lenses that 
had been bought in the confusion stirred up by the 
Wars of Liberation were flawed to such a degree that 
the enormous and highly costly apparatus was suited 
as a museum exhibit at best.

Johann Wolfgang Döbereiner. Print by Carl August Schwerdgeburth 
inspired by a Fritz Ries sketch.

Dr. Karl Dieterich von Münchow, inspired by a print from 1835.

Körner’s house on 10 Grietgasse.
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Nevertheless, Körner continued to enjoy the be-
nevolence of his sovereign. Carl August provided his 
court mechanic with an annual wage of 300 thalers, 
redeployed him to Jena and ensured that he com-
pleted a postgraduate degree in 1818 at the univer-
sity and earned the qualifications required to work 
as a private lecturer without delay. Körner returned 
the favor by offering courses in optics and mechanics 
at regular intervals; he showcased the virtues of nu-
merous instruments. He also founded a mechanical 
workshop in Jena with a portfolio focused primarily 
on the university’s needs. While we can see that Zeiss 
turned his attention to building microscopes shortly 
after establishing his company some three decades 
later and saw all other activities such as trade in 
thermometers or spectacle repairs as additional 

services, it does not seem that Körner had a core line 
of business as such. The Verzeichnis mechanischer 
Arbeiten, welche in meiner Werkstatt angefertigt 
werden published by Zeiss’s teacher in 1824 enumer-
ates 55 different product categories, among them 
a wide range of microscopes and telescopes as well 
as scales, meteorological instruments, electrostatic 
generators and artificial eyes.³ The workshop was 
very modest in terms of its size. Körner was unable 
to afford a full-time workforce. Reference to the at 
times precarious financial situation in which he found 
himself is also made in the poem written to mark the 
construction of 10,000 Zeiss microscopes in Sep-
tember 1886. As the regional poet Leo Sachse put it 
rather ineloquently, Körner’s workshop was “a place 
where even daughters partook in grinding.”⁴

Catalog of instruments supplied by Friedrich Körner dated 1831.
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Körner’s fading popularity 

Although Körner involved his entire family in the 
workshop, he was notorious for delays in his orders. 
In August 1824 a further delayed delivery that caused 
Körner to break his promises resulted in a quarrel 

with the Grand Duke Carl August. His long-time 
benefactor accused Körner of “being disobedient and 
guilty of highly improper conduct,” suspended him 
from all his functions and stopped paying his wages. 
Körner was on the brink of ruin. His only option was 
to plead leniency for himself and his family. In Octo-
ber 1824 he wrote to the Grand Duke:

“The income I receive from orders placed from 
across the nation, and the even smaller local incom-
ings, are not sufficient to survive on; the number of 
orders we receive from abroad is declining daily as a 
result of the pressure exerted by tolls […]. […] I now 
find myself obliged to seek out a new discipline that 
pays more handsomely than art, otherwise I will be 
forced to find lodgings elsewhere. It is not possible 
to venture down either of these avenues without 
jeopardizing my wife’s meager fortune.” ⁵

But the court mechanic who had fallen from grace 
was soon able to heave a sigh of relief – after being 
reprimanded at length by Goethe, his privileges were 
restored. This episode does illustrate, however, that 
Körner was unable to break away from his financial 
dependency on his sovereign. The fact that Zeiss, 
unlike Körner, did subsequently not receive state 
funding, was undoubtedly a result of the changed 
economic climate. The establishment of the Ger-
man Tariff Union (Zollverein), whose member states 
included Saxe-Weimar-Eisenach, meant that a large 
number of trade barriers were removed starting in 
1834. Standardization was introduced for currencies, 
weights and measures. At the same time, demand for 
scientific instruments was constantly on the rise as a 

Cover page of an essay by Friedrich Körner, 1824.
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result of the Industrial Revolution and the emergence 
of empirical natural research. All of these factors 
meant that, from 1846 onwards, Zeiss enjoyed far 
better conditions under which to establish an opti-
cal and precision-engineering business compared 
to those his teacher Körner had experienced in the 
1820s.

Körner also attempted to gain market share through 
price dumping: in 1826 the Weimar-based court me-
chanic advertised telescopes produced at his work-
shop which, compared to those manufactured by 

Utzschneider in Munich (at the site where Fraunhofer 
had formerly worked) cost less than half as much. 
Körner explicitly addressed “less-well-to-do connois-
seurs,” ⁶ in other words price-conscious consumers, 
and used housings made of cardboard instead of the 
more commonly employed wood or brass tubes. This 
is another area in which Carl Zeiss differed greatly. 
He focused his business on quality and exports; we 
will delve into this aspect in greater detail later.

Pioneering genius

It would be wrong to view Körner’s work as noth-
ing but a mere precursor that eventually led to the 
subsequent achievements of his famous apprentice. 
In truth, Körner laid the foundation in more ways 
than one for the advances in optical construction 
that were to be achieved in Jena as the 19th cen-
tury progressed. First and foremost, he created the 
theoretical basis for the field of optics. Körner col-
laborated with Jena-based mathematicians, joining 
forces first of all with Carl Dietrich von Münchow and 
later, when the latter moved to Bonn in 1826, with 
Friedrich Wilhelm Barfuss (1809 – 1854), who assisted 
the court mechanic in designing telescopes and 
microscopes. These collaborations did not result in 
any major breakthroughs – a fate that would subse-
quently be shared by Zeiss in the early years of his 
own career.

Körner invested even more energy in establishing his 
own glassworks. The court mechanic made his first 
attempts shortly after moving to Jena in 1817. This 

Johann Wolfgang von Goethe, oil painting by Joseph Karl Stieler, 1828.
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may have been prompted by the difficulties associat-
ed with procuring glass from abroad to construct the 
apparatus used in observatories and the impressive 
feats achieved by Joseph von Fraunhofer (1787 – 1826) 
in the Bavarian town of Benediktbeuern. The Grand 
Duke Carl August was generous in his support of 
both the melting tests and the procurement of meas-
uring instruments. Nevertheless, Körner’s haplessness 
had almost tragic proportions. Upon first glance, 
his molten glass looked promising, but a series of 
very minor impurities and striae rendered it unsuit-
able for precision optics. The fact that Körner could 
not refrain from making grand promises would have 
done little to enhance his reputation in government 
circles. In May 1829 Goethe penned this entry in his 
diary: “Körner has acquired new glass samples and, 
as usual, is making a great fuss about them. Unsur-
prisingly, the results are inconclusive.”⁷

From 1834 to 1838 when Zeiss was Körner’s appren-
tice, he also took part in the melting experiments. 
It would seem that his teacher had not yet given 
up on his dream of taking glass production into his 
own hands. Körner made sure that his methods and 
formulas were kept under lock and key; Zeiss was 
enlisted solely for menial tasks. Perhaps it was this 
alchemist’s furtiveness that stood between Körner 
and a breakthrough. Even so, it would be another 
50 years before Abbe and Schott combined their 
expertise in optics and chemistry and gained a better 
understanding of glass.

Journeyman years

On 20 May 1838, a Sunday, Körner released Zeiss 
into his journeyman years with a glowing reference. 
As mechanics was not a trade in its own right, there 
was no prescribed way in which to go about his 
new endeavor. Zeiss was left to fend for himself. The 
only autobiographical account from this period in 
the young mechanic’s life dates back to 1846. In his 
search for a place to set up his business, Zeiss wrote 
the following:

“In the period from January 1838 to May 1845 I 
sought to further my knowledge by working at the 

Copy of letter of reference written by Körner for Zeiss, 20 May 1838.



31

most renowned physical, optical, mathematical and 
machine workshops in Stuttgart, Darmstadt, Vienna 
and Berlin. I took every opportunity for my advance-
ment by using the tools and acquiring the skills 
beneficial to and necessary for a mechanic.” ⁸

Few historical records exist of his journeyman years. 
This is not surprising when we consider that the 
arrival of a lone, and at the time unknown, wander-
ing mechanic was an unremarkable event in a big 
city. The large gaps in his employment and university 
references would also suggest that as a journeyman, 
Zeiss did not solely focus on advancing his knowl-
edge and skills. In light of the fact that Zeiss was a 
young man in his twenties who had escaped the 
provincialism of Weimar and Jena for the first time 
this is all very understandable.

There are no records about the time Zeiss spent in 
Stuttgart; the same goes for Darmstadt. Different re-
searchers have speculated that Zeiss spent some time 
in Darmstadt working at the factory of Johann Hector 
Roessler (1779 – 1863) which primarily produced 
minting machines. This is plausible: Roessler was a 
journeyman in Jena, assumed the post of a university 
mechanic in Darmstadt and before being appointed 
Grand Ducal Currency Officer for Hesse in 1832 also 
ran a mechanical workshop that was not dissimilar 
to that of Körner in Jena. Nevertheless, there is no 
documentary evidence to support the claim that Zeiss 
was employed by Roessler in Darmstadt. 

A mechanic in Vienna and Berlin

The last two stops during his journeyman years offer 
a somewhat clearer picture. There are two accounts 
of his time in Vienna: the first from the Imperial and 
Royal Polytechnic Institute, the nucleus of the Vienna 
Technical University. In 1842/43, Zeiss attended “the 
Sunday lectures on popular mechanics, diligently” ⁹ 
and passed the examination with a very high grade. 
The second reference comes from the Viennese 
branch of the Strasbourg-based railway and carriage 
scale factory Rollé & Schwilgué, which operated from 
1844 onwards as Heinrich Daniel Schmid (following 
multiple name changes, it is now part of Siemens 
AG Austria). Zeiss received documented confirmation 
of his time spent working at this particular Vienna-
based heavy machinery producer between April 
and August 1843. Yet it would seem that the young 
mechanic did not leave the city immediately there-

Poststrasse in Berlin, 1888. Photograph by F. A. Schwartz.
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after. A good decade later Zeiss wrote to his friend 
K. O. Beck to inform him that he did not leave Austria 
until June of 1844 and then made his way to Berlin 
via his hometown of Weimar. ¹⁰ This fits with the ref-
erence Zeiss received from the Berlin-based mechanic 
C. Lüttig. Zeiss then worked as an assistant in the 
workshop on Poststrasse 11 in Berlin’s Nikolaiviertel 
district from 30 September 1844 to 6 September 

1845. As Lüttig also took part in the General German 
Trade Exhibition in the Prussian capital in 1844, we 
know that he specialized in technical drawing instru-
ments for physical and mathematical research.¹¹

Given the way his career would turn out, it is surpris-
ing how little Zeiss concerned himself with optics 
during his journeyman years. Not one of the refer-

Hot-air balloon ride over Vienna, 1847. Watercolor by Jakob Alt.
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ences he received was issued by an employer special-
ized in optical instruments, although the many ports 
of call along his route included Simon Plössl in Vienna 
and Friedrich Wilhelm Schiek in Berlin who ran work-
shops that enjoyed excellent reputations. It is clear 
that Zeiss was interested primarily in mechanics; he 
would not discover the microscope until later. This 
would not happen before he returned to Jena and 
encountered the ambitious team of nature research-
ers led by the botanist Matthias Jakob Schleiden 
(1804 – 1881). 

While Zeiss had been traveling far and wide, Schlei-
den had already managed to persuade the court me-
chanic, Körner, to devote more time to the construc-
tion of microscopes. By now, however, Körner was 
already over 60 years of age and could not keep pace 
with Schleiden’s passion for research. Perhaps the 
time had come to look for a younger mechanic who 
was prepared to once again push the boundaries of 
optical instrument design.
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After eleven years of being an apprentice, Carl Zeiss 
returned to his home town of Weimar in early Sep-
tember 1845. What happened next amounts to one 
of the many gaps in the biography of the man who 
would later become the company founder. In 1921 
a report in the Zeiss plant newspaper discussed a 
statement made by a certain Karl Hindersinn, accord-
ing to whom Zeiss wanted to establish a business as 
a lensmaker and mechanic in Weimar after having 
spent time in Berlin. His entreaty, however, is said to 
have been quashed by the authorities. According to 
the text, Zeiss also “inveighed against the Weimar au-
thorities, gathered his worldly possessions and made 
his way to Jena, his vise slung over his shoulder.” 

Obstacles to Setting Up a Business:
Founding of the Mechanical Workshop in Jena

Recent investigations conducted by the ZEISS Archives 
show that this is highly implausible. Nevertheless, this 
episode is so very memorable and encapsulates the 
contradiction between the old and musty Weimar 
and the all-liberal Jena so aptly that it became some-
thing of a legend that was part and parcel of all Zeiss 
biographies as of the end of the 1960s at the latest.

There is no actual evidence that Carl Zeiss registered 
his business in Weimar. No reasons can be found to 
explain the immediate rejection of any such entreaty 
by the Weimar authorities, especially since as the 
godson of the Grand Duke and the son of a respected 
craftsman of the court, Carl Zeiss was not exactly a 

Holzmarkt in Jena circa 1900.
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nobody. Moreover, the authorities would have had 
very little time to process the entreaty as Zeiss came 
to Jena on St. Michael’s Day (29 September) in 1845. 
For 29-year-old Zeiss, who had just completed his 
journeyman years, setting up a business in the small 
university town of Jena may well have been a more 
attractive prospect than going back to work at his 
father’s business, which would have meant moving 
back into the family home with all the limitations that 
presented. Another factor in Jena’s favor was that 
it offered a propitious environment for setting up a 
precision-engineering business given the value ac-
corded to science there.

Student status paves the way
to a new life

Carl Zeiss, who was familiar with the city as a result 
of his apprenticeship under Friedrich Körner, rented a 
room on 27 October 1845 in the home of the Schoe-
manns at Holzmarkt square 16, less than 100 meters 
away from Neugasse 7, where he opened his first 
workshop in 1846. But before he could even begin 
to consider establishing a business, Zeiss needed a 
residence permit – and proof of abode was insuf-
ficient to obtain one. The simplest way to meet these 
requirements was to enroll at the university. And so it 
was that Carl Zeiss became a student for the second 
time in his life. On 30 October 1845 he was granted 
permission to attend lectures on mathematical analy-
sis. ¹ On this basis, Jena’s police department issued 
Zeiss with a one-year residence permit on 3 Novem-
ber. His sister Pauline helped the young mechanic put 

down roots in the city he could once again call home. 
It would seem that she kept house for Carl until he 
married in 1849. His younger sister Hulda is also said 
to have helped her brother at the time.

Initially, Zeiss postponed his plans to open his own 
workshop. There is no documentary evidence to 
suggest why he did this. We can assume that Zeiss 
needed compelling arguments as to why a further 
workshop should be set up in Jena given that his two 
potential competitors, the court mechanic Friedrich 
Körner and the university mechanic Johann Friedrich 
Braunau were already firmly established in the city. A 
sufficient reason could have been found had Körner 
or Braunau decided to dissolve their business. This 

Portrait of Matthias Jakob Schleiden by J. H. Schramm, circa 1845.
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would not have come as a complete surprise in the 
case of Körner, who was already 67 in 1845. Zeiss 
was well aware of this and years later admitted in a 
letter to a friend from his time in Vienna, K. O. Beck, 
who was working in Moscow, that Körner was “old 
and haggard” in the period in question and was no 
longer able to meet the needs of scientists in Jena. ² 
But Körner had not yet retired and if Zeiss did not 
want to wait until the opportunity to step in present-
ed itself, he had no other choice but to demonstrate 
beyond a shadow of a doubt that there was a verita-
ble need for another workshop. In light of this situa-
tion, it was only logical that while attending lectures 
he also began working at the Institute of Physiology 
established in 1843. The Institute was run jointly by 
the botanist Matthias Jakob Schleiden, the geolo-
gist Ernst Erhard Schmid and the physician Heinrich 
Haeser. ³ Under the aegis of a private research facility, 
the Institute focused on empirical work, which neces-
sitated a large amount of scientific apparatus.

Zeiss jumps through hoops

Zeiss was already in close contact with key potential 
customers but he had yet to receive a permit to run 
a precisionengineering workshop. On 10 May 1846 
he submitted a request to obtain one from the Grand 
Ducal provincial headquarters. In it, Zeiss gave an ac-
count of his career and made reference to his exten-
sive “training in the most renowned physical, optical, 
mathematical and machine workshops in Stuttgart, 
Darmstadt, Vienna and Berlin” before providing de-
tails of how he planned to establish his business:

“As when establishing a production facility for ad-
vanced mechanics due consideration must be given 
from the outset to creating all conditions required 
to ensure a comprehensive and expanding business, 
and since a direct link to the men of science lays the 
best foundation to accomplish this objective, it would 
seem to me that in our Grand Duchy the university 
city of Jena is the most opportune place of establish-

First page of the copy of the request put forward by Carl Zeiss to the 
provincial headquarters on 10 May 1846.
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ment, and all the more so because teachers and stu-
dents of the university require a constantly increasing 
amount, but this need certainly cannot be satisfacto-
rily met locally at the present time […]. – […] I shall 
therefore allow myself to make the most humble 
request before I take any further course of action:

I hereby entreat the highly esteemed provincial head-
quarters to kindly accord me the necessary license to 
establish a workshop and, respectively, the com-
mercial business for all articles relevant to mechan-
ics, as well as for all other instruments employed for 
physical and chemical purposes in the Grand Duchy 
of Weimar and especially for the city of Jena.”⁴

Three primary aspects stand out: first of all, when set-
ting up his workshop Carl Zeiss certainly had no inten-
tion of focusing on optical production. He wanted to 
offer scientific apparatus that bore a direct correlation 
to his training as a mechanic. Second, the intention to 
found a further workshop in Jena was justified in that 
the existing suppliers were unable to keep pace with 
the growing demands of the scientific community. As 
such, the company Carl Zeiss is closely associated with 
the rise of sciences based on empirical research. Third, 
Zeiss had already been thinking about a “comprehen-
sive and expanding business” even before he moved 
into his first workshop, in other words he was think-
ing about exporting his products beyond the limits of 
the city and the country.

To give weight to his request, Zeiss included a series 
of references and letters of recommendation from 
the professors Schleiden, Schmid and Haeser of the 

Physiological Institute. Schleiden in particular made 
every effort to support Zeiss’s plans to set up a 
business and, like Zeiss, based their necessity on the 
growing global demand for usable instruments:

“If I consider the situation from a commercial 
standpoint, I do not know how I am to justify the 
need for a third mechanic in Jena given that I would 
not know how to justify the existence of the first 
and second […] ones. People in a big city like Paris, 
Vienna or Berlin may well place orders for items to 
meet everyday requirements, or indeed to satisfy the 
need for luxury goods that have now become com-
monplace, in quantities large enough that one or 
more mechanics could make a living. 

Excerpt from “Die Pflanze und ihr Leben” by Matthias Jakob Schleiden, 
Leipzig, 1855, p. 29.
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[…]
But this perspective is […] wholly incorrect, especial-
ly in our times. […] The mechanic and the lensmaker 
are […] regarded in the same way as an artist. But 
who would even dream of preventing a landscape 
painter, a historical artist, or the like, from conduct-
ing their work on the grounds that a specific place 
has no need for it. For an artist, the world is the 
audience and this is where the artist can be likened 
to the mechanic. 
[…]
Of all the many microscopes, for instance those 
found here in Jena, apart from the small micro-
scopes produced by Dr. Körner […] there are none 
that have not emerged from workshops in Vienna, 
Berlin or Paris. Much the same can be said of count-
less other commodities […]. All of the well-known 
mechanical and optical workshops in Germany 
together are unable to respond to the daily increase 
in demand, and the general source of discontent 
among all nature researchers is that they are com-
pelled to wait for years before they receive what 
they have ordered.” ⁵ 

In addition to the aforementioned university profes-
sors, Jena’s municipal council was also in favor of 
Zeiss’s plans to found a business. In a letter dated 
10 June 1846, the provincial headquarters an-
nounced that Zeiss would be granted community 
rights as soon as he received a business permit. ⁶ In 
spite of his excellent references, the provincial head-
quarters went through all the proper channels and 
initially referred the case to the Grand Ducal Building 

Authority, which in turn summoned Zeiss to Weimar 
to assess his professional suitability in more detail. In 
August 1846, Zeiss conducted a total of 13 assign-
ments over a four-day period. The mathematical and 
technical knowledge required for the examination 
questions was well above the level one would associ-
ate with the term “mechanic” today. In his responses, 
Carl Zeiss also demonstrated that his mathematical 
and linguistic skills bore more resemblance to the 
qualifications of a modern-day engineer.

Copy of the letter of recommendation written by Haeser (9 May 1846).
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A hint of rebellion: Zeiss sabotages
his exams

Zeiss made no secret of the fact that he considered 
the questions as nothing more than an impertinence 
and a waste of time. Instead of responding to them 
as efficiently as possible, he railed against the exam-
ining authority. The questions, he said, “lacked the 

mathematical accuracy and precision […], which are 
essential in matters of applied mathematics.” He re-
fused to provide solutions to other questions on the 
basis of the sheer time and effort this involved and 
instead referenced his earlier work. Zeiss furthermore 
gave vent to his displeasure with passing remarks 
that sometimes seemed to take longer than the 
explanations pertaining to the task at hand. From a 
biographer’s perspective, these comments that could 
have cost Zeiss his permit were not only entertaining 
but also provided a very real impression of the ‘start-
up’ entrepreneur’s quick temper. For example, the 
examiners’ request for a “description and drawing 
of a functional achromatic terrestrial telescope” was 
met with the following response from Zeiss:

“In relation to question 12, I am regrettably com-
pelled to respectfully request the esteemed commit-
tee to refrain from asking me to provide solutions 
to questions that would occupy days of my precious 
time and are also formulated in a way that is far too 
general and imprecise and leave me at a loss as to 
what specifically is being asked of me.”⁷

In his response to the following and final question, 
Zeiss lashed out at the examining authority with 
these concluding remarks:

“I was of the opinion that it would please an es-
teemed council to conduct the examination orally. 
But this is the fourth day I have spent here to provide 
written responses to questions and tasks put to me 
by the esteemed committee under their supervision. Excerpt from the examination paper taken by Carl Zeiss, August 1846.
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As a result, as well as having to travel to and from 
Jena, I am unable to run my business and continue 
my studies for an entire week. My chemistry and 
other lectures are costing me some 30 thalers this 
semester, and as none of the content is dictated, it is 
not easy for me to make up for what I have missed 
in my absence. By finally entreating the esteemed 
colleagues to afford me a favorable return for the 

8 sheets and drawings I submitted after bringing my 
affairs in order, I am, sincerely,

Carl Zeiss, mechanic to an esteemed committee.” ⁸

The building inspector in Weimar, Carl Georg Kirch-
ner, was entrusted with providing an expert assess-
ment. In the 30-year-old Zeiss’s responses, he saw all 

Excerpts from the examination paper taken by Carl Zeiss, August 1846. Part of the last page was later reconstructed in typewritten from.
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the knowledge and skills necessary for setting up a 
workshop, but found fault with the candidate’s less-
than-constructive attitude and rightly said: “Mr. Zeiss 
sees […] difficulties where in fact there are none.” ⁹ 
Weimar’s Building Authority now faced a dilemma: 
while there was no reason not to grant a permit 
based on the facts, the offense caused by Zeiss’s 
disrespectful attitude could not be ignored. The 
authorities did what they felt they had to: absolutely 
nothing.

Raring to go

Carl Zeiss became ever more impatient as the months 
went by and had still received no word from Weimar. 
On 21 October he wrote to the Jena municipal coun-
cil and asked that they inquire as to the status at the 
Grand Ducal provincial headquarters. This came to 
pass on 24 October and the provincial headquarters 

then approached the Building Authority on 27 Oc-
tober. Only then did the buildings officer in charge, 
Heinrich Hess, readdress the issue and responded on 
7 November 1846, still somewhat piqued:

“With this letter we kindly inform you that the 
mechanic Carl Zeiss of Jena has, with a satisfactory First workshop on 7 Neugasse, sketch from 1896.

Concession certificate of the Grand Duke of Saxe-Weimar-Eisenach
for the mechanic Carl Zeiss of Jena “to produce and sell mechanical and 
optical instruments and to establish an atelier for mechanics in Jena,”
19 November 1846.
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grade, passed the examination he took as a result of 
your honored letter dated 13 / 18 June of this year to 
assess his knowledge and acumen on the subject of 
mechanics. It would nevertheless have been prefer-
able for [Mr.] Zeiss to have refrained from being 
misled by his inherent self-confidence in his own 
skills to transcend the limits of the modesty befitting 
to providing written answers to the questions.”¹⁰

From that point on it was plain sailing: on 19 No-
vember 1846 the provincial headquarters in Weimar 
granted Zeiss a permit and notified the Jena munici-
pal council; on 26 November Zeiss received a letter 
from the latter, and on 8 December Zeiss officially 
became a citizen of Jena. It would seem, however, 
that he was already unofficially aware of the news.

1	 Cf. Koch, Unbekanntes, p. 1.

2	 Letter from Carl Zeiss to K. O. Beck dated 4 February 1855, 
ZEISS Archives, CZO-S 3.

3	 Cf. also Joachim Wittig: “Carl Zeiss und die Universität Jena” in: Carl 
Zeiss und Ernst Abbe, ed. Rüdiger Stolz, Joachim Wittig. Jena, 1993, 
p. 23.

4	 ZEISS Archives, BAZC 13893, sheet 71.

5	 ZEISS Archives, BAZC 13893, sheets 76–77.

6	 ZEISS Archives, BAZC 13893, sheet 78.

7	 ZEISS Archives, BACZ 11347.

8	 ZEISS Archives, BACZ 11347.

9	 ZEISS Archives, BACZ 11347.

10	 ZEISS Archives, BACZ 11347.

A photograph from the garden of the house on 7 Neugasse taken between 1870 and 1890 paints a different picture from that of the reconstruction sketch 
from 1896, which is used most often. Thank you very much to Falk Burkhardt for this information.
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25th anniversary.” ² There is 
also a photograph from 1871 
depicting the then 19-strong 
workforce. It bears the same 
date.

What we can say for certain 
is that Carl Zeiss was on thin 
ice when he made his first 
forays into setting up his own 
business: his brother Eduard, 
principal of Jena’s Citizens’ 
Schools, gave him 100 thalers 
to help him set up his work-
shop.³

This amount, which was later 
reimbursed by his father, would equate to some 
3,000 euros by today’s standards. ⁴ In the first six 
months that followed the founding, there were no 
notable business activities to report. Carl Zeiss wrote 
a retrospective letter to his friend Beck in which he 
said that he was still working on equipping his busi-
ness in February 1847. ⁵ It was not until 5 May 1847 
that an advertisement appeared in the newspaper 
Privilegirte jenaische Wochenblätter announcing Carl 
Zeiss as a supplier of optical products:

“I now stock spectacles, and botanical and other 
loupes. In a few days I will also be supplying a selec-
tion of inexpensive thermometers.”⁶

Optical stores were not yet commonplace. Even 
spectacles were often still being sold by traveling 

As early as 17 November 1846, a Tuesday two days 
before the permit was officially granted, Carl Zeiss 
is reported to have moved into his first workshop 
on Neugasse 7. This is now regarded as the date on 
which Carl Zeiss AG was officially founded but it is 
not supported by any documentary evidence. The 
company Carl Zeiss was not entered into the Jena 
commercial register until 16 April 1863. ¹ The original 
date of establishment was later reconstructed on the 
basis of the workshop logbook dating back to 1871; 
in it, the mechanic Pape wrote the following note 
under 17 November: “Stopped at 9 a.m. Company’s 

Selling Like Hot Cakes:
Zeiss Builds His First Microscopes

Eduard Zeiss, Carl Zeiss’s brother.

House on Wagnergasse in 
Jena, second workshop of Carl 
Zeiss; photograph from 1906.
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salesmen. The workshop on Neugasse did not seem 
to be much more than a temporary location and on 
19 June 1847 Zeiss published an announcement in 
the paper that he would henceforth be living and 
working at Wagnergasse 32. A letter from his father, 
who assisted him with the move, tells of a prototype 
for a microscope:

“While I was there, I saw that he had finished con-
structing a microscope; I found it very good indeed. 
He does not wish to build any more of them, how-
ever, until he receives the machine from Berlin that is 
due to arrive this month.” ⁷

The machine mentioned in the letter was a lathe 
produced by the engineer August Hamann in Berlin 
and without which efficient microscope production 
would have been unthinkable. Assuming that Zeiss 
received the machine on time, he would have been 
able to begin producing microscopes in the summer 
of 1847. He sold his first instrument in September 
1847 to Hermann Schacht, a botanist from Hamburg 
who had studied under Schleiden and worked for a 
time in Jena before accepting a position as a profes-
sor in Bonn.

Schleiden sets the pace

Zeiss’s decision to turn his attention to microscope 
production early on, instead of running a general 
store like many of his fellow mechanics, is probably 
due to his close contact to the head of the Physiologi-
cal Institute, Matthias Jakob Schleiden. A follower 
of Charles Darwin’s work and co-founder of the cell 
theory, Schleiden was hailed as a pioneer of micros-
copy. At the beginning of the 1840s, Schleiden en-
couraged the Jena-based mechanic Körner to produce 
simple microscopes. From then on, Schleiden checked 
each microscope Körner produced before it was 
delivered. In February 1847, however, Körner passed 
away and now the man who was probably the most 

Optical lathe circa 1900.
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Matthias Jakob Schleiden from the book “Studien: Populäre Vorträge,” 
1855.

well-known scientist in Jena was in desperate need 
of a new microscope-maker to cover the needs of his 
Institute and the teaching of his students.

Schleiden provided a detailed account of the status of 
microscope construction in his 1842 book Grundzüge 
der wissenschaftlichen Botanik. After having scruti-
nized the best models on the market in both Germany 
and abroad, he came to quite a sobering conclusion:

“Concerning the setup of the microscope, I must 
agree with Hugo von Mohl [the botanist from Tübin-
gen] that the way in which instruments have been 

produced until now does not wholly match any of 
the requirements of the user […]. The main require-
ments are as follows: coarse and fine movement, 
both with respect only to the body of the microscope; 
the stage, fixed in position with an aperture of ap-
proximately 1/2 inch in diameter, under which is a ro-
tatable perforated disc; a plano-convex illumination 
lens with a focal range of approximately 1.5 inches 
and a flat mirror that can be laterally adjusted […]. 

Furthermore, it would also be meaningful to com-
pletely omit the high-powered eyepieces […] as they 
are wholly unusable and unnecessarily raise the price 

Watercolor by Schleiden of his house on 10 Neugasse in Jena
(Photo: G. Uschmann).
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of the instrument. – Every microscope observer will, 
in the end, find a large number of small apparatus, 
bad forceps, small blunt scalpels, cover slips for 
infusoria and other such useless items, things that 
have been there for so many years, just where the 
producer left them because they are entirely useless; 
these are the sorts of items that people should finally 
start disposing of.” ⁸

It would seem that Carl Zeiss put this critical account 
to good use when building his first microscopes in 
1847. In fact, Zeiss attempted to largely incorporate 
the enhancements outlined by Schleiden. This is dem-
onstrated by the first advertisement we know of for 
Zeiss microscopes, which appeared in two editions of 
the Augsburger Allgemeine Zeitung in September and 
October 1847:

“The undersigned herewith announces to persons 
conducting research into nature that he will hence-
forth stock small microscopes, known as doublets. 
All of the latest requirements from physiologists have 
been incorporated into such constructions. And the 
stage is in fact fixed in position; the movement of the 
microscope is possible by a shifting action, and for 
finer settings using a screw with a spring, resulting 
in adjustment that is fast and convenient for lower 
magnifications and also very fine and totally back-
lash-free for higher magnifications; an additional 
converging lens for higher magnifications is included 
with the illumination mirror. Aside from the neces-
sary specimen and cover slips, three lens combina-
tions are included; they permit linear magnification 
of 15, 30, and 125x.

The entire instrument has been placed in a box made 
of polished walnut wood and arranged in a way such 
that it can be set up more quickly and more safely, 
not in the usual manner by screwing action, but 
rather by using a suitable mechanism. The apparatus 
in its entirety costs 11 thalers. Clients are requested 
to send their orders by mail. Payment shall be made 
in advance by mail provided no other conditions 
have been agreed upon beforehand.” ⁹

Under the advertisement, Zeiss also included a de-
tailed recommendation from Schleiden, who praised 
the technology and, most of all, the availability of the 
microscopes: 

Dissection microscope with dovetail mount – produced in this form
until 1848 – from the collection of Timo Mappes; photograph taken
by Manfred Stich.
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“I can highly recommend the microscopes offered by 
Mr. Zeiss in every way […] and attest that they fulfill 
their purpose. […] At the assembly of the northern 
German Association of Pharmacists that recently 
took place in Jena, all stocks of these […] instru-
ments were immediately depleted. I would add that 
Mr. Zeiss now stocks so many instruments that every 
order he receives is dispatched immediately; this is 
not a service one finds everywhere.” ¹⁰

At the time, Zeiss had sold exactly six microscopes. 
As previously mentioned, the first went to Hermann 
Schacht, two others to pharmacists in northern Ger-
many, another to a professor of medical science, one 
to a student from Jena and the sixth was purchased 
by Schleiden. By the end of his first year in business, 
Zeiss was to sell a total of 29 instruments, most of 
them to buyers outside of Jena.

1	 Cf. Axel Stelzner: “Carl Zeiss in der Jenaer Tagespresse (1847–1888)” 
in: Carl Zeiss und Ernst Abbe, ed. Rüdiger Stolz, Joachim Wittig. Jena, 
1993, p. 108.

2	 Cf. e.g. Friedrich Schomerus: Geschichte des Jenaer Zeisswerkes 
1846–1946. Stuttgart, 1952, p. 10, note 12.

3	 Cf. Erich Zeiss, Hof- und Universitätsmechanikus, p. 27.

4	 Cf. Kaufkraftäquivalente historischer Beträge in deutschen Währun-
gen, accessible at: www.bundesbank.de (Status: 15 January 2015).

5	 Letter from Carl Zeiss to K. O. Beck dated 4 February 1855, ZEISS Ar-
chives CZO-S 3.

6	 Stelzner, Tagespresse, p. 100.

7	 Erich Zeiss, Hof- und Universitätsmechanikus, pp. 27–28.

The first page from the book detailing microscope deliveries.

8	 Matthias Jakob Schleiden: “Grundzüge der wissenschaftlichen 
Botanik (1842)” in: Wissenschaftsphilosophische Schriften, ed. Ulrich 
Charpa. Cologne, 1989, p. 134.

9	 Horst Alexander Willam: Carl Zeiss. 1816–1888. (Tradition, supple-
ment 6) Munich 1967, p. 35.

10	 Ibid.
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He Who Dares, Wins:
Zeiss Establishes His
Company

Chapter 3
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Diploma from the 2nd General Thuringian Trade Exhibition in Weimar, 23 July 1861, for the presentation
of the first honorary prize.

Page 49: Carl Zeiss and microscope with horseshoe stand circa 1861.
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Even before he sold his first microscope in September 
1847, Carl Zeiss had already started looking for an as-
sistant. With such limited capital at his disposal, how-
ever, he could hardly expect much of the potential 
applicants. He therefore aimed his job advertisement 
– published in the local newspaper Jenaische Zeitung 
on 7 August 1847 – squarely at unskilled workers:

“I am currently seeking a poor, honest young man 
aged between 14 and 16 to help me with some 
simple tasks in my business on a long-term basis for 
a weekly wage.”¹

Fortunately for Zeiss, this single advertisement 
proved to be sufficient to attract someone who 
would go on to play a key role in the company’s 
success: August Löber (1830 – 1912). The son of a 

craftsman, Löber was already 17, and therefore 
theoretically too old to apply, but the death of his 
father in January 1847 had left him in a position of 
genuine hardship. There is no record of whether this 
influenced Zeiss’s decision to employ him, or indeed 
whether anybody else even applied for the job in 
the small town of Jena. But what we do know is that 
over the next 44 years Löber was promoted from 
apprentice to foreman, eventually ending up as the 
head of production and the company’s most valued 
instructor and trainer. Moritz von Rohr tells us that 
Löber received a share of the profits later on in his 
career and became a wealthy man.² This illustrates 
the extraordinary regard in which the foreman was 
held in the company, even though much of the work-
force considered his managerial style to be short-
tempered and authoritarian.³ Ernst Abbe lauded the 

“The Best Simple Microscopes”:
Setting Up the Business (1847 –1859)

Simple dissection microscope produced by Zeiss; drawn by Hermann 
Schacht, from his book “Das Mikroskop,” 1855.

August Löber, the first apprentice, who later became
foreman, circa 1870.
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first ‘Zeissian’ in a speech he gave to commemorate 
the 50th anniversary of the Jena Optical Works:

“We are all delighted to still have him among us, 
our dear old August Löber, the founder of our school 
of ingenious technology, the senior member of our 
cooperative and the master teacher – directly or 
indirectly – of all our hard-working lensmakers. The 
success Zeiss has enjoyed was considerably buoyed by 
the fact that the first employee he hired to help him 
pursue his goals was able to offer such a willing ap-
preciation of the peculiar nature of the tasks involved, 
such a highly developed sense of precision and exact-
ness and such utter dedication of his whole being.”

Weapons for the militia in 1848

Despite this stroke of good fortune with Zeiss’s first 
employee, the commercial success of ZEISS was by no 
means assured in those early years. The March Revolu-
tion in 1848 had a dramatic impact on the business, as 
August Löber recalled:

“Since there were times when lensmaking work 
was scarce, I was occasionally compelled to help 
out with mechanical work. In 1848, Mr. Zeiss was 
a member of the local militia. There was little to do 
in the workshop, so we began making percussion 
locks out of old flintlocks; there were hammers to file 

August Löber with mechanics and apprentices in 1864 (from left to right): Carl Müller, Friedrich Pfaffe, Joseph Rudolph, Wilhelm Böber, Heinrich 
Pape, Fritz Müller and August Löber.
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and hardening to be done. Those weren’t the only 
difficult years – in the 1850s the business was beset 
by so many economic woes and price increases that 
we had to dismiss the second assistant and only 
Mr. Zeiss and my humble self remained as the entire 
workforce. […] From all this it would be fair to deduce 
that there were often few morsels left in our ‘Egyptian 
flesh pots.’⁴ I recall, for example, that Mr. Zeiss would 
breakfast simply on a roll and a small glass of Korn 
for 3 pfennigs, something I saw with my own eyes, 
occasionally receiving a sip of the schnapps myself. 
[…]. It was not unusual for me to be summoned from 
my Sunday occupation (gardening) to work on a 
shoddy pair of spectacles for 1.80 marks. It therefore 
comes as little surprise that I never suffered from 
obesity.”⁵

It is worth delving deeper into Löber’s somewhat idio- 
syncratic musings. First of all, we discover that during 
this period of revolution Carl Zeiss was a member 
of the Jena militia, which temporarily took on the 
role of a military and police force at a time when the 
same was happening in most other German cities. 
The act of citizens taking up arms was on the one 
hand a liberal protest and a sign of resistance against 
the feudal authorities. But it was also an attempt to 
protect public order and, in particular, private property 
against criminal radical political attacks such as those 
undertaken by groups of students. His involvement in 
the militia therefore demonstrates that Zeiss was on 
the side of the moderate elements in the revolution. 
Löber’s assertions that they “made percussion locks 
out of flintlocks” simply means that the Zeiss work-
shop was engaged in modernizing small firearms by 

converting them from a flintlock into a caplock mecha-
nism. The “hammers” Löber refers to also form part of 
a handgun’s trigger mechanism.
 
A glance at the ledger Carl Zeiss kept from March 
1848 onwards – something he referred to as the 
‘Manual’ – confirms Löber’s recollections. If we look 
at the month of October, for example, when Jena 
was occupied by Saxon troops as part of the Ger-
man Confederation’s intervention to put down radical 
democratic forces in Thuringia, several firearm-related 
jobs appear under the names of local citizens, includ-
ing entries such as “rifle barrel bronzed,” “sight blue 
annealed” and “applied percussion cap”. Even Zeiss’s 
long-standing patron Matthias Jakob Schleiden, 
whose membership of the Academic Association for 
Reform clearly identifies him as part of the progressive 
elements ⁶, ordered a powder horn instead of another 
microscope. Optics manufacturing did not come to a 
complete standstill, however. The workshop also deliv-

Percussion lock in which an impact-sensitive ignition charge replaces the 
flint in a flintlock musket. Photograph by Christian Stoye.
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ered a pair of “cataract spectacles” which had high mi-
nus power lenses to compensate for the specific vision 
problems resulting from cataract surgery. The precari-
ous nature of Zeiss’s finances at the time is illustrated 
by an entry which appears on 8 October: “borrowed 
money from uncle in Apolda, received 50 [thalers] by 
mail.” Another indication of difficult times is a note in 
the Wages section which states that Mr. Diedrich, who 
was employed by Zeiss as a second assistant in addi-
tion to Löber, received his “last wage” on 7 October. 
From this point onwards until November 1852, Löber 
was the sole wage earner listed in the ‘Manual.’

Identity crisis

Zeiss was clearly struggling to keep his business afloat, 
and his troubles were compounded by the stagnant 
development of his core microscope business: 

Year No. of microscopes sold ⁷

1847 23

1848 38

1849 28

1850 22

1851 38

1852 38

Löber’s words cited above imply that money was too 
short even to buy food. This posed an unfortunate 
predicament for Carl Zeiss, who was in the process 
of starting a family. Records suggest that his elder 
brother’s wife introduced the young mechanic to 
the family of a clergyman named Schatter who lived 
in the town of Neunhofen in Thuringia. On 29 May 
1849 Zeiss married the clergyman’s daughter, Bertha 
Schatter. Years later Zeiss confided in his friend
K. O. Beck that he had made a good choice in his un-
ion with Bertha, even though the bride had virtually 
no wealth of her own. ⁸ The couple’s wedded bliss 
was short-lived, however: Bertha died the day after 
giving birth to her first son Roderich on 23 February 
1850. She was just 22 years old. We shall never know 
whether this death in childbirth could have been 
avoided if the doctor had been sober when he was 
called from a masked ball to her bedside at the onset 
of labor. ⁹ 

Fortunately Zeiss was able to call on family assistance 
once again. Bereft of his mother, Roderich was ini-

The ‘Manual’ belonging to Carl Zeiss. Page from October 1848.
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tially taken in by Zeiss’s parents-in-law in Neunhofen. 
Therese Schatter looked after her newborn grandson 
until she died in February 1851, almost exactly one 
year after her daughter. She left Roderich a sum 
of money that was set aside to pay for his educa-
tion. Following the death of his mother-in-law, Zeiss 
entrusted Roderich’s care to his second-eldest sister, 
Hulda, who also seems to have spent much of her 
time in Neunhofen. This suggests that Carl Zeiss was 
entirely spared the duties of a single father, allowing 
him to focus all his attention on his business in Jena. 
Nevertheless, the young entrepreneur was clearly af-
fected by his professional and personal tribulations.

He considered escaping his plight by starting a new 
career. On 18 August Zeiss wrote to the University 
of Greifswald and offered to relocate to the Baltic 
Sea if the Faculty of Philosophy, which was in charge 
of sciences, would be willing to appoint him as the 
supervisor of the faculty’s physical instruments and 
pay him a fixed annual salary for his services as a 
mechanic.¹⁰ He appeared to have chosen a favorable 
moment since Greifswald had been left without any 

qualified person to do this 
job when their previous 
mechanic Friedrich Adolph 
Nobert moved to Barth. 
Zeiss eventually received a 
reply in October 1850, but 
it was not what he had 
hoped for. The econo-
mist Eduard Baumstark, 
who was the Dean of the 
Faculty of Philosophy at 
the time, informed Zeiss 
that no decision could be 
made unless Zeiss was 
first willing to fabricate a number of complex trial 
instruments, all of which would naturally be unpaid.¹¹ 
Even if he were to produce the required instruments 
to the faculty’s complete satisfaction, it was still 
far from certain that he could be employed as the 
university mechanic since no funds were available at 
that time for such a position. There is no record of 
Carl Zeiss having sent a reply. His dire financial situa-
tion would probably have rendered him incapable of 
producing any sample instruments.¹²

This episode is significant, not only in biographical 
terms, but also for the evolution of ZEISS as a com-
pany. If Zeiss had relocated his workshop to northern 
Prussia, the subsequent collaboration between Zeiss 
and Abbe would most likely never have happened 
– and the company would not have enjoyed such a 
meteoric rise in its fortunes.

The entry regarding the nuptials of Carl Zeiss and Bertha Schatter in 
1849 from the marriage register in Neunhofen.

Friedrich Adolph Nobert
(1806–1881), mechanic and
optometrist.
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Zeiss stays put, but starts afresh

We actually know relatively little about Carl Zeiss’s 
personal life. In 1853 he remarried, this time to Ottilie 
Trinkler (1819 – 1897), the daughter of a clergyman 
from the town of Triptis in eastern Thuringia, who 
was distantly related to Zeiss’s first wife.¹³ Although 
Ottilie was a ninth-generation descendant of Martin 
Luther, Zeiss never made much of this fact, unlike sub-
sequent biographical researchers who saw this distant 
family relationship as an indication of the company 
founder’s Protestant beliefs.¹⁴ Carl Zeiss himself sub-
sequently referred to both his wives (affectionately) as 
“spiritually very much country folk.”¹⁵ This is a striking 
comment, since Jena itself was something of a back-
water at that time, with neither railway connection 
nor any industry of note. The bond between Zeiss and 
his first wife’s family remained firm, not only due to 
the period they spent caring for his son Roderich, but 
also as a result of the marriage of Zeiss’s sister Pauline 

to the widowed Carl 
Gustav Schatter. Thus, 
Zeiss’s first father-in-law 
simultaneously became 
his brother-in-law. Zeiss’s 
marriage to Ottilie 
produced three children: 
Karl Otto (1854 – 1925), 
Hedwig (1856 – 1935) and 
Sidonie (1861 – 1920). The 
relationship between 
Zeiss’s first son Roderich 
(1850 – 1919) and his 

stepmother was never very affectionate, and he was 
soon sent to a grammar school in Eisenach.¹⁶

At around this time, when Zeiss was becoming 
acquainted with the woman who would become 
his second wife, he began to take a serious look at 
how to strategically develop his business. Zeiss was 
not merely suffering from a temporary sales crunch. 
He believed that microscope manufacturing – and 
therefore his company – had reached an impasse. In 
1855 he wrote a long letter to his friend K. O. Beck in 
Moscow in which he reflected soberly on the years 
that had passed since he founded the company.

“Before I had even finished setting up the business, 
Körner passed away in February 1847. Since then I 
have primarily been engaged in making the small 
kinds of ‘simple’ microscopes. I was able to produce 
them slightly more cheaply than Körner and much 
more cheaply than Plössl [= Simon Plössl in Vienna], 
[…] so I have always done much of my business 

Otto Zeiss, the second son of Carl Zeiss, circa 1869; photograph from the 
collection of Kathrin Siebert.

Sidonie, the youngest daughter of Carl and Ottilie Zeiss.

Ottilie Zeiss, née Trinkler, 
second wife of Carl Zeiss.
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abroad. People also liked my microscope stands and 
since 1852 Schleiden, von Mohl etc. have confirmed – 
also in regard to lenses – […] that I make the best 
simple microscopes (doublets). 
Now some two-thirds of my income comes from 
export business, fortunately for me since the local 
requirements for the 3 ½ hundred students could be 
easily met by just one workshop. Yet the reality is 
that there are three businesses here, so, as you can 
imagine, I have been through some testing times 
in recent years. It is with items such as a blowpipe, 
some cheap carts etc. and optical merchandise that 
I have managed to earn a crust, together with some 
all too infrequent one-off orders. The fact that I do 
not live centrally means that there is limited busi-
ness with spectacles and such like, which is why, 
as I stated before, I have applied virtually all of my 
efforts to the realm of microscopes. 

All the same, you will be surprised to hear that I 
have not yet had a flint lens ground for a compound 
microscope. Do not think that I would not be ready 
to make further endeavors in this area – indeed 
I have experimented with many other classes of 
microscope – yet I believe that the usual compositum 
cannot take us much further, and I have something 
of an aversion to this relentless rigmarole of trial and 
error that is so common among us lensmakers, with 
people such as Oberhäuser attempting to make one 
good objective lens from among hundreds of lenses.” 

This letter makes it clear that there were deep-rooted 
reasons behind stagnating sales. Local demand for 
spectacles, simple microscopes and precision mechan-
ical instruments was far too limited to enable Zeiss 
to support his growing family. At that time Zeiss was 
already reliant on the export market for two thirds 

First and last pages from the letter to his friend K. O. Beck (most likely Karl Otto) dated 1855.
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of his sales. The German conglomerate of separate 
states and kingdoms meant that Jena was remark-
ably close to many of the borders of Saxe-Weimar-
Eisenach, a fact that virtually obliged Zeiss to special-
ize in technologically sophisticated products which 
were not available locally to customers from outside 
Jena. Zeiss had decided to focus primarily on building 
microscopes, and by now he had made something of 
a name for himself in the field of simple, single-lens 
microscopes, which today resemble little more than 
a powerful magnifying glass with a stand. Yet it was 
already clear that the future lay in compound micro-
scopes, which consisted of both ocular and objective 
lenses. A well-known exponent of these instruments 
was Georg Oberhäuser (1798 – 1868) from Ansbach, 
who Zeiss mentions in his letter. Together with his 
employee and eventual successor Friedrich Edmund 
Hartnack (1826 – 1891), Oberhäuser ran one of 

Europe’s most important optical workshops in Paris. 
Although Oberhäuser’s compound microscopes were 
considered to be some of the best in their field, they – 
and indeed all the competing products – were based 
on a highly flawed method.

A science, not a craft

None of the microscope makers at that time had a 
clear understanding of the mathematical and physical 
principles which lay behind the interaction of the dif-
ferent lens systems in a microscope. Moreover, there 
was huge variation in the quality of the available 
optical glass, so the standard method was simply to 
keep combining different pairs of lenses until they 
formed a usable optical system, essentially relying 
on a process of trial and error. As a result, building 

Advertisement: small microscopes for domestic use to examine meat, canvas, etc. produced by Carl Zeiss Jena circa 1865.
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compound microscopes at that time was something 
of an art which depended heavily on the individual 
talent and experience of the lensmaker concerned. 
This was one of the key reasons why none of the 
leading microscope providers had considered tackling 
the pervasive supply shortages in the microscope 
business by setting up a factory-style manufacturing 
operation.

As a newcomer to the market, however, Carl Zeiss 
could not afford to spend decades building up a 
level of experience that would enable him to catch 
up with the competition. What is more, the principle 
of trial and error without any guaranteed result was 
contrary to his very nature, as indicated by the letter 
to K. O. Beck cited above. He therefore decided to 
forge his own path which could somewhat anach-
ronistically be described as upholding Communist 
values. His idea was simple: if he could develop a 
precise mathematical model of how a microscope 
works and, at the same time, produce lenses with 
precisely defined optical parameters at a consistent 
level of quality, then he would transform the art of 
microscope making into a manufacturing process 
based on scientific principles. The economic benefits 
could hardly be overstated: a company operating 
on a scientific basis would be able to mass-produce 
powerful lenses at a consistent quality and with far 
less wastage.

This idea was by no means new. Joseph von Fraun-
hofer had already laid the foundations for creat-
ing a modern optics industry decades earlier. From 
1806 onwards Fraunhofer dedicated himself to the 

challenge of producing improved optical glass at 
the Mathematical Mechanical Institute in Munich. 
His research into spectral lines and the diffraction of 
light enabled Fraunhofer to measure the properties 
of optical lenses with hitherto unsurpassed precision, 
paving the way for the industrial manufacturing of 
precision lenses. Fraunhofer also made spectacular 
progress in telescope design, basing his models on 
exact mathematical calculations instead of relying on 
experience like his contemporaries. The two identical 
telescopes for the observatories in Tartu (Estonia) and 

Large microscope produced by Oberhäuser, sketched by 
Hermann Schacht, from his book “Das Mikroskop,” 1855.



60

Berlin, which came into operation in 1824 and 1829, 
show just how much he was able to achieve with 
this approach. For astronomers at the time, these tel-
escopes represented the pinnacle of what was tech-
nologically feasible – and they enabled revolutionary 
discoveries such as that of the planet Neptune in 
1846. Essentially, Fraunhofer made the advances in 
the field of telescopes in the mid-1820s which Carl 
Zeiss would seek for microscopy some 30 years later. 
So why wasn’t Zeiss able to use Fraunhofer’s work 
as a basis for making microscopes in Jena? After all, 
Fraunhofer was also known as a manufacturer of 
very powerful achromatic microscope lenses.¹⁷

Fraunhofer’s hidden legacy

Unfortunately it was extraordinarily difficult and in 
many cases even impossible for Zeiss to draw on 
Fraunhofer’s insights and findings. The pioneer of 
science-based lensmaking spent his career in a field in 
which trade secrets were jealously guarded. Fraun-
hofer’s business partners were so shortsighted that 
they even destroyed important documents written by 
Fraunhofer following the sudden death of the brilliant 
researcher in 1826. Much of his practical know-how 
was therefore denied to the following generation. 
One example is the method of checking lenses using 
a trial lens. This method was ‘discovered’ by August 
Löber, Zeiss’s first assistant, in 1861, even though 

Joseph von Fraunhofer (second from left) demonstrates the spectrometer to Joseph von Utzschneider,
Georg Reichenbach and Georg Merz; painting by Richard Wimmer, 1900.
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Fraunhofer had actually applied it years earlier.¹⁸ 
There is good reason to doubt that Carl Zeiss would 
have been familiar with any of Fraunhofer’s theoreti-
cal work. Fraunhofer enjoyed less of a reputation 
during his lifetime than he does today, and Zeiss was 
not a systematically trained scientist, but rather a 
practitioner possessed of some theoretical knowl-
edge. Zeiss simply suspected that a series of unknown 
mathematical and physical obstacles were stubbornly 
entrenched in his field of work. It is a testament to his 
visionary power that he was willing to make a risky 
investment in basic research at a time of such eco-
nomic hardship.

The search for a scientific basis

Zeiss began searching for a qualified scientist to 
work with him as a partner, and his first choice 
was the mathematician Friedrich Wilhelm Barfuss ¹⁹ 
(1809 – 1854). Their collaboration was in full swing 
by 1852 at the latest, and it seems the two men 
became quite close, with Zeiss describing Barfuss as 
his “friend” upon the latter’s death.²⁰ This can be 
explained by the similar paths their lives had followed 
up to this point. Both came from families of craftsmen 
from the Grand Duchy of Saxe-Weimar-Eisenach (Bar-
fuss: stocking makers; Zeiss: wood turners). They also 
both attended grammar school in Weimar, though the 
age gap of seven-and-a-half years means that they are 
unlikely to have become acquainted at this time. It is 
therefore reasonable to assume that they did not meet 
until later in life.²¹ Barfuss, who obtained his doctor-
ate in Jena in 1838, was working as a private tutor in 

Zeiss’s native town of Weimar while also accepting 
work from various clients on a self-employed basis. 
These included Zeiss’s teacher, the mechanic Friedrich 
Körner, who sought out Barfuss’s assistance in calcu-
lating optical systems.

A collaboration with Barfuss seemed promising 
because he had already published a brief treatise 
on compound microscopes in 1846. This included a 
description of how to correct spherical aberration – an 
optical effect inevitably present in all simple micro-
scopes – by dividing the optical system into an ocular 

Cover of a textbook by Friedrich Wilhelm Barfuss, 1839.
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lens and an objective lens, whereupon Barfuss noted 
that “this method has been tested through careful cal-
culations taking into account all the circumstances.”²² 
Yet ultimately he could not deliver on this promise. 
When Barfuss died suddenly in 1854, Zeiss was still 
nowhere near achieving his much-anticipated break-
through in compound microscopes. It would never-
theless be inaccurate to class Barfuss as incompetent, 
as so many Zeiss biographers have done based on a 
scathing verdict by Ernst Abbe.²³ The Barfuss - Zeiss 
collaboration did produce some useful results, for 
example triplets – i.e. simple microscopes made using 
three lenses – designed on the basis of mathematical 
calculations, which were sold until at least 1868.

Yet whatever success Zeiss had in refining the lenses 
he had been selling since 1847, it was abundantly clear 
that if he wished to become more than just a lensmak-
er who produced instruments for university education 
and simple dissection tasks, he would have to accept 
that the principle of the simple microscope had long 
since reached its limits. Zeiss’s mentor Matthias Jakob 
Schleiden had realized this as early as 1842:

“The question remains as to whether the simple 
microscope or the compound microscope is more 
advantageous for scientific experiments. I would 
most definitely choose the latter […]. […] If one 
merely compares the observations made over the 
past 20 years, it is impossible to deny that – with the 
exception of Robert Brown’s discoveries […] – all the 
observations which have promoted the cause of sci-
ence have been made exclusively with the compound 
microscope.” ²⁴

The first compound microscope

The crucial decision on the future of microscope 
development had therefore already been settled by 
the scientific community. Zeiss was consequently left 
with no choice but to respond by applying himself 
to the far more complex realm of compound micro-
scopes. In 1857 he sold the first of these 
instruments. It was built by using 
the existing two-lens optics system 
of a simple microscope as objec-
tive lenses, combining this with 
an ocular lens, and connecting 
the two elements via a tube. The 
prototype was purchased by the 
botanist Hermann Schacht, who 
had also acquired the first simple 
ZEISS microscope 10 years before. 
The company officially included 
the compound microscope in 
its product range from 1858 
onwards. Its description in the 
price list ran as follows:

“Small lens barrel consisting 
of a tube with a collect-
ing lens and two ocular 
lenses with a contriv-
ance for connecting the 

One of the earliest compound micro-
scopes from 1862, from the collection
of Timo Mappes; photographed by 
Manfred Stich.
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tube with the doublets and stands no. 1 through 5 
and, using the doublets as an objective lens, achiev-
ing two higher magnifications based on the principle 
of the compound microscope. This allows the 120 x 
magnification of the simple microscope to produce a 
300 x and a 600 x magnification. The whole device is 
presented in a hardwood case, including a concave 
mirror which must be fabricated to fit on the stand’s 
flat mirror in order to produce brighter illumination.”

In that same year Zeiss published a short article  ²⁵ 
in the Annalen der Physik und Chemie in which he 
described a phenomenon he had observed during his 
experiments with a wide variety of microscopes. Un-
der poor illumination of an object, the image shifted 
sideways whenever the lens barrel was moved up or 
down. Zeiss had no idea what was causing this effect, 
though he had ruled out the possibility of flawed 
mechanical construction. Although this represents just 
one brief episode, it shows the position Zeiss was in 
some 12 years after founding his company. Although 
his designs could hardly be improved in terms of their 
mechanical construction and quality, Zeiss was still 
faced with phenomena which, as a practical lens-
maker, he could merely diagnose but not explain. His 
attempt to “buy in” scientific knowledge to further his 
development work may have met with only limited 
success in the case of Barfuss, but the idea in itself 
was both correct and critical to his survival. 

Yet the dire economic situation of Zeiss’s workshop 
remained unchanged. Schleiden praised the new 
instruments, yet actual sales were negligible, with only 
17 compound microscopes being built between 1857 
and 1859. In June 1859, the number of wage-earning 
employees at ZEISS fell from three to two, as recorded 
in the ‘Manual’ kept by its owner. Zeiss was at a cross-
roads. If he wanted to steer his company out of the 
crisis, he would have to take the bull by the horns and 
position himself firmly at the cutting edge of scientific 
and technical development instead of simply reacting 
to developments as they unfolded.

Page from the catalog of microscope apparatus from Carl Zeiss in Jena, 
1858.
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What do you associate with the man that was 
Carl Zeiss?
In my opinion, our company founder represents 
certain virtues that still make our company what it is 
today: a dedication to exceptional quality, a healthy 
thirst for experimentation, the willingness to take 
entrepreneurial risks and the perseverance you need 
to pursue a promising technological endeavor from 
the initial idea to a viable product.

In the mid-19th century, there were a lot of experts 
who simply did not believe that we would ever be 
able to produce microscopes on the basis of scien-
tific calculations alone without having to endure 

“Part of Our DNA” – Carl Zeiss and ZEISS in 2016:
An Interview with Prof. Dr. Michael Kaschke,
President and CEO of Carl Zeiss AG

lengthy trial and error processes. But Carl Zeiss was 
not one to give up so easily – which is what led him 
to lay the foundation for what would later become 
a successful company. It is precisely this belief – that 
limits are surmountable – that is indispensable to 
us today. During my postgraduate studies in Jena in 
1988, Ernst Abbe’s resolution limit for optical systems 
was hailed as a kind of ultimate natural law. At the 
beginning of the 21st century, it was ZEISS that sur-
passed this limit by constructing special fluorescence 
microscopes. So if there is one thing we can learn 
from Carl Zeiss, it is that in our industry we can push 
the limits of possibility time and again through an 
unwavering drive to develop.
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Is it not in fact Ernst Abbe who should be cred-
ited with laying the scientific foundations that 
led to the construction of the microscope? Is 
it possible that, as an entrepreneur, Carl Zeiss 
simply had the good fortune to work alongside 
such a brilliant scientist?
The relationship between Abbe and Zeiss is often 
boiled down to a juxtaposition between scientist and 
entrepreneur. I think it’s important to make people 
aware of Abbe’s business acumen and likewise about 
the pronounced fundamental scientific understand-
ing that Carl Zeiss possessed. Zeiss’s correspondence 
with numerous renowned scientists demonstrates 
that he wanted to know how the instruments he 
built were used. This ability to interact with the 
scientific community ultimately made his business 
venture a success – and this still rings true today. I’ve 
just come back from Shanghai, where we opened 
our new Chinese headquarters a few days ago. What 
really made an impression on me were just how 
many respected scientists from a host of different 
disciplines attended the event. It may seem some-
what far-fetched to you, but when the scientific com-
munity takes such a great interest in our company it 
is a reflection of all that we have inherited from Carl 
Zeiss and Ernst Abbe. This symbiosis of business and 
science is part of our DNA.

Carl Zeiss worked closely with Matthias Jakob 
Schleiden, a botanist in Jena, to develop his first 
microscopes. Schleiden was also one of the first 
ZEISS customers …
In the company’s infancy, a high level of customer 
focus certainly went a long way, but Carl Zeiss soon 

had to realize that this approach could also be a dead 
end. As the 1860s came to a close, this is exactly 
what happened: owing to the high level of customi-
zation of his products, Zeiss had to juggle a complex 
portfolio with a great many niche products without 
even one of his microscopes achieving anything that 
came close to the quality of the best products his 
competitors were offering. And this in spite of the 
fact that he always took his customers’ suggestions 
for improvement very much to heart. The challenge 
was to take the market’s reaction and use it to drive 
the design process. With Abbe’s help, Zeiss put 
microscope construction on a scientific basis. In so 
doing, he laid the foundations for a product range 
that met his customers’ needs better than they had 
ever thought possible.

So you’re saying he understood his customers 
better than they understood themselves?
He understood the ambitions of his customers and 
then developed the technology that most closely 
satisfied them. I see this as true customer focus: it’s 
not a question of asking users about the minutiae, 
it’s about finding out what it is they want to achieve 
using our instruments and machines. I think this is 
where Carl Zeiss underwent a development process: 
at the beginning it may well have been his aim to 
meet every last customer need. But the transition to 
volume production forced him to design his range 
of models in such a way that he could fully utilize an 
efficient production process – while maintaining a 
consistent level of quality.
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“A consistent level of quality” sounds a little too 
modest a way of describing ZEISS. Is the brand 
not a symbol of quality that makes no compro-
mises?
There is simply no absolute measurement for quality. 
A product can only make no compromises if consid-
ered in relation to a particular application. This was 
something Carl Zeiss was very much aware of – not 
least of all because of the close contact he had to us-
ers themselves. They did not have unlimited funds for 
their facilities and numerous microscopes were also 
used to teach students. The main demands were ease 
of use and good image quality for the price. At the 
same time, quality at ZEISS – both in the past and the 
present – does of course play a major role: we want 
to build the best instruments on the market within 
the scope determined by a specific application.

As a businessman, Carl Zeiss took a great risk 
by deciding to build a microscope using scientif-
ic calculations. Economically viable results could 
only be expected over the long term and were 

by no means guaranteed …
Right, but it's important to understand that this cou-
rageous willingness to take a calculated risk was one 
of the keys to his success. As a company fueled by in-
novation, we constantly face the challenge of break-
ing new scientific ground. Many projects are fraught 
with uncertainty in terms of their economic viability. 
Such projects can only be successful if those work-
ing on them see eye to eye. This is yet another area 
in which Carl Zeiss was particularly adept: he was 
able to create a corporate ethos that appealed to the 
brightest minds of his time. And the involvement of a 
scientific and technical virtuoso like Ernst Abbe gave 
Zeiss the confidence he needed to take his risks.

There’s another aspect I think is important: Carl 
Zeiss had the foresight to partner with trustworthy 
individuals when he knew he had reached his limits. 
This ability of being open to new ideas from outside 
was something that occasionally fell by the wayside 
at Carl Zeiss. In the 1970s and 1980s it was a ques-
tion of honor to be able to do everything on one’s 
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own. For Carl Zeiss in East Germany, this was an 
attitude born of necessity; in West Germany, it was 
part of a positive self-perception. In the two decades 
that followed the reunification of the two compa-
nies, we bore witness to a paradigm shift. Today, our 
strategy bears more of the hallmarks of our founder 
Carl Zeiss, who never ruled out lasting partnerships. 
Recently, the value of cross-company development 
activities was illustrated by our partnership with 
ASML in the Netherlands with the production of 
lithography systems for the semiconductor industry. 
The breakthrough came in 2004 with a system based 
on the principle of immersion lithography. I am con-
vinced that, if working alone, neither ASML nor ZEISS 
would have been in a position to bring a develop-
ment of this magnitude to market with such speed.

ASML was founded in 1984. ZEISS can already 
look back on 170 years of corporate history. 
But is this tradition not in fact a burden? Would 
there be something missing if we stopped think-
ing about a founder such as Carl Zeiss?
You know, the fascinating thing is that someone 
born almost 200 years ago stood for values that are 
still relevant today. There’s no doubt that it is also 
possible to create leading-edge technology without 
a long tradition to back it up. However, being able to 
return to the origins of ZEISS can help us see what it 
is we need to preserve. Let’s assume for a moment 
that Carl Zeiss could travel through time and see his 
company as it is today. I think he would certainly see 
a lot of himself in it.

Prof. Dr. Michael Kaschke (*1957 in Greiz) studied 
physics at the University of Jena where he wrote
his dissertation, earning the titles Dr. rer. nat. and 
Dr. sc. nat. He worked at various research institutes 
before joining ZEISS in 1992. He has been a Member 
of the Executive Board since 2000 and President and 
CEO since 2011.
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Initially, Carl Zeiss continued to face major techno-
logical hurdles inherent in manufacturing precision 
optics. Nevertheless, he succeeded in making a name 
for himself as an entrepreneur both in business and 
in society. Evidence of this came in early 1858 when 
he purchased the property at Johannisplatz 9, which 
abutted Jena’s historical center. The building, which 
Zeiss procured using the 500 thalers borrowed from 
his sisters Emilie and Pauline  ²⁶, was spacious enough 
to accommodate the subsequent expansion of his 
business. In addition to the workshop in the annex, 
the retail outlet on the ground floor and the private 
quarters on the first floor where the Zeiss family 

Flourishing on a Fragile Foundation:
A Booming Business and
Social Recognition (1859 –1866)

Johannisplatz in Jena, circa 1865; the second house from the left was the location 
of the third Zeiss workshop.

dwelled were large enough for them to rent a sizable 
apartment to the gynecologist Bernhard Sigmund 
Schultze in January 1859. In 1860 Zeiss also acquired 
an adjacent building in the courtyard to expand his 
workshop.

At first, microscope sales continued to stagnate, so 
most of Zeiss’s turnover came from other products. 
In addition to repairs and commissions for university 
research departments, the sale of merchandise and 
spectacles to private individuals played an important 
role, as the following advertisement, published in 
December 1860, demonstrates:

Rental advertisement from Dr. Bernhard Schultze in the
“Blätter von der Saale” dated 6 January 1859.
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“What makes an excellent Christmas gift ? Tele-
scopes, single and double opera glasses, lorgnettes, 
pinces-nez and eyeglasses made from different 
materials, spectacle frames and pinces-nez in gold, 
exquisite Parisian and handmade spectacle lenses, 
loupes, microscopes, barometers, thermometers, 
drawing sets, letter scales, etc. 
Carl Zeiss.”

A glance at Zeiss’s accounts (his ‘Manual’), which 
he managed single-handedly, shows us the value of 
the advertised items. During the month in which the 
quoted advertisement appeared in Blätter von der 
Saale, Zeiss devoted much of his time to ophthalmic 
work, yet he also found the time to carry out a great 
many repairs. In the ‘Manual,’ frequent mention is 
also made of thermometers, different drawing sets 
(i.e. exceptional drawing instruments for scientific 
and technical applications) and telescopes.

A master of weights and measures

Zeiss’s skills as a lensmaker and mechanic soon gar-
nered him official recognition. In July 1858, the Jena-
based entrepreneur was appointed by the Grand 
Ducal Office of Weights and Measures in Weimar as 
Deputy Master of Weights and Measures and tasked 
with overseeing weights and measures in and around 
the city of Jena. As local commerce and the calcula-
tion of possible levies, such as on agricultural prod-
ucts, depended on the ‘standard measures’ Zeiss was 
to prescribe in his new role, this position came with 
significant responsibility. Zeiss had already served in 
this position since 1852 under the tutelage of the 
local shoemaker Vater. For many years Zeiss had 
resisted Vater’s condescending in particular because 
he feared that an ordinary craftsman might accuse 
him of errors in front of his own employees. Initially, 
the local council in Jena turned a deaf ear to Zeiss’s 
entreaties and in 1856 Zeiss declared with some 
degree of resignation that he would not continue to 
hold this position given the prevailing circumstances. 
For Zeiss, it was:

“abhorrent […] to act as a mere mute in the Inspec-
tion Office and to bow down to a man such as the 
shoemaker Vater who revels in controlling all things 
with such pedantic rigor, who barely understands 
my business and to whom I am nothing more than a 
puppet.”²⁷

After around two years, in which there was great 
uncertainty about how this position would be filled 
at the Jena Office of Weights and Measures, Zeiss’s 

Advertisement in the “Blätter von der Saale” newspaper dated
6 December 1860.
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entreaties in 1858 were acknowledged by a higher 
authority and he was permitted to guarantee the cor-
rectness of weights and measures for all tradesmen 
in Jena solely on the basis of his own inspection.²⁸

A university mechanic

On 7 June 1860, Zeiss’s colleague Johann Friedrich 
Braunau (1810 – 1860) passed away. He had held the 
position of University Mechanic in Jena since the 
death of Friedrich Körner. Approximately six weeks 
later, Zeiss wrote a letter to the prorector of the uni-
versity and the university senate in which he request-
ed that he be appointed to the now vacant position. 
He included five letters of recommendation from 

professors, all of whom vouched for his suitability 
both professionally and personally. It was clear that 
Zeiss had spent the last few years building up a base 
of satisfied customers from among Jena’s scientific 
community. The geologist and paleontologist Ernst 
Erhard Schmid wrote the following:

“I have known Mr. Zeiss for a great many years. 
He possesses the requisite theoretical and practi-
cal knowledge, is diligent in everything he does, is 
highly ambitious, always agreeable and is unques-
tionably an honorable gentleman. His workshop is 
well-equipped for all manner of high-precision me-
chanical work. His business is highly spoken of and 
recommended far and wide because he assiduously 
and skillfully fulfills his orders and does so punctual-
ly and economically. I […] would have no qualms in 
offering the vacant position to him as well-deserved 
recognition of his many years of service to our uni-
versity and the fruits his services have borne.” ²⁹

As a result of such a sterling show 
of support from many profes-
sors, Zeiss’s request also found 
favor with the prorector of the 
university at the time, Heinrich 
Luden, and the senate of the Jena 
Alma Mater. Nevertheless, there 
was disagreement as to whether 
Zeiss should simply be granted 

Announcement from the “Blätter von der Saale” newspaper dated
12 July 1858.

Ernst Erhard Schmid (1815–1885), German 
paleontologist, petrographer, metrologist, 
mineralogist and geologist.
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the title of university mechanic or whether – un-
like with Braunau – the creation of a new position 
as a lecturer was in order. For Zeiss, being granted 
permission to teach was an interesting development 
as he assumed that he would receive a generous tax 
exemption based on a law that dated back to 1851. 
It was very good news for the company when, on 
10 September 1860, the government of the Grand 
Duchy approved the university’s proposal regarding 
his appointment as a university mechanic. On 25 May 
1861, the Grand Ducal Saxon Tax Collection Office in 
Jena also confirmed that Zeiss would henceforth be 
exempt from paying income tax due to his position 
as a university lecturer – a distinct competitive advan-
tage for the small workshop. Less than two weeks 
later, however, the higher-ranking authority in the 
state capital of Weimar objected to this classification 
and declared that the exemption would apply only 
to income received from the university. The earnings 
“from the workshop founded in the city of Jena and 
the appertaining shop” ³⁰ were all subject to taxa-
tion. But Zeiss did not give up so easily. He wrote a 
letter to the university senate in which he requested 
that they pursue the issue of tax exemption on his 
behalf. He also expounded on the details of his 
present working situation. Even if we cannot begin 
to assess the information – and it is likely that Zeiss 
slightly exaggerated the facts in order to give weight 
to his argument – this self-portrayal is revealing. For 
example, it contains the statement that the Optical 
Workshop in Jena filled orders primarily for members 
of the scientific community. Zeiss asserted “that any 
articles (spectacles and so forth) I sell to non-aca-
demics account, at best, for no more than 1/20 of my 

total sales.” He also felt “a moral duty to accept every 
single order placed by an academic (even if they yield 
no profit for me).” ³¹ Zeiss went on to cite precedent 
for a considerable tax exemption, drawing on the 
cases of the photographer and dance teacher hired 
by the university – two positions which were clearly 
less important than that of a learned mechanic.

Zeiss embroiled in tax dispute

Thus presented with Zeiss’s arguments, the prorec-
tor saw no other solution than to seek legal counsel. 
It was found that the decision not to grant a tax 
exemption was justified in Zeiss’s case, as income 
earned through self-employment was not covered by 

The main building at the University of Jena, the so-called ‘Wucherei’ 
(1858–1908).
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the law. And so it was that in July 1861 Zeiss received 
word that he would not be able to count on the uni-
versity’s support in his dispute with the tax authori-
ties. It is unlikely that the newly appointed university 
mechanic enjoyed any commercial advantages as a 
result of his position; after all, he had been receiving 
commissions from the university in Jena prior to his 
appointment. Nevertheless, he was now privileged 
enough, or rather obliged, to teach at the university. 
As is documented in the lecture schedule for the uni-
versity in Jena, Zeiss gave students the opportunity 
to try their hand at “producing physical and optical 
devices” every semester until his passing in 1888. ³² 
We do not know whether the students took advan-
tage of this offer and how much time Zeiss actually 
invested in his teaching.

We can say for certain that Zeiss saw himself first and 
foremost as an optics entrepreneur and not as a ser-
vice provider for the university – despite his attempts 
to convey a different impression in his struggle to 
gain tax benefits. Zeiss’s attempt to direct his busi-
ness toward the free market is evidenced by decisions 
such as his participation in the General Thuringian 
Trade Exhibition in the summer of 1861, which saw 
1,300 exhibitors make their way to Weimar. Zeiss was 
one of the 28 winners and received a top honorary 
award with an embossed gold medal. The reason: 
Zeiss was being honored “for one of the most sub-
lime microscopes ever produced in Germany that 
allowed for admirable flat, razor-sharp and bright 
images with all lens systems.” ³³ Further proof of his 
growing reputation came in 1863 when Carl Zeiss 
was named Grand Ducal Mechanic of the Court. 

Zeiss had now been elevated to the same level as his 
teacher Friedrich Körner, who had been Mechanic 
of the Court until his death in 1847. Zeiss’s new title 
appeared to change very little in practice. Even so, 
his prestigious new title was used in the university 
course catalog and in newspaper advertisements, 
where Zeiss was often referred to as Mechanic of the 
Court – and not as a university mechanic.

Even though Zeiss garnered an ever-greater reputa-
tion as a manufacturer of optical devices in other 
regions, he still relied on local business as his primary 
source of income. This theory is supported, for ex-
ample, by two (identical) advertisements  ³⁴ that were 
published in Blätter von der Saale in August 1861. 

University of Jena lecture schedule, August 1886.
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These reveal that the Berlin-based company Julius 
Imme & Co. had Zeiss as the sole sales representa-
tive of a “volta-electric metal brush” in the Jena area. 
This device purportedly cured various ailments such 
as rheumatism and gout by applying an electrical 
current to the skin. This technology, which was just 
coming into vogue at the time, was far removed from 
Zeiss’s core business.

A stint as a local politician

In November 1861, Zeiss ran for a position in the city 
council for the first time but was not elected. It is 
unclear whether the university mechanic was pursu-
ing any particular political aims or whether he was 
primarily interested in having his say in important 

local issues that concerned him as an entrepreneur. 
Whatever his reasons, Zeiss ran once more in Novem-
ber 1863. This time, he was the seventh of twelve 
candidates to be elected to the city parliament, hav-
ing received 197 votes out of a possible 363. Over half 
of the citizens who voted in Jena wished to see Zeiss 
become a member of parliament. At the same time, 
he was named Armenpfleger in his district, thereby 
becoming a volunteer in charge of donations and 
funds for local welfare.

He remained politically active until at least 1867, 
when he decided against running for Jena the mu-
nicipal council again. Very little is known about Zeiss’s 
political goals. There is only one instance we know 
of today in which he pursued a specific initiative: in 
January 1867, he signed an open letter with 21 other 

Advertisement from the “Blätter von der Saale” newspaper dated
13 August 1861.

The exhibition building of the 2nd General Thuringian Trade Exhibition 
in Weimar, 1861, pictured in the weekly magazine “Illustrierte Zeitung”
no. 936, on 8 June 1861.
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citizens to express opposition to the aspirations of the 
newly formed German People’s Party to make itself a 
representative of the entire nation through its name. 
“We […] believe,” read the text that appeared in the 
Jenaische Zeitung “we have a heart that beats for the 
nation just like they do and […] we know that we, 
belonging to the nation, share […] the same interests 
as the majority of them.” ³⁵ Based on the left-wing lib-
eral aims of the German People’s Party, which stood, 
in particular, for rapprochement with Austria and 
against the dominance of the Kingdom of Prussia, 
we can hazard a guess as to the political leanings of 
Zeiss. By signing the protest, Zeiss identified himself 
as someone who tended to ally with the national 
liberals who hoped for a unification of the German 
empire under Prussian rule. The letter also stresses the 
fact that the movement garnered a majority among 
the “people” (i.e. from the male citizens eligible to 
vote) and shows that Zeiss would not have held any 
extreme political views.

Market square in Jena circa 1865; by A. Meysel.

Open letter against the German People’s Party from the “Blätter von der Saale” newspaper dated 11 January 1867.

A modular portfolio

Let us go back a few years to the beginning of the 
1860s, when Carl Zeiss enhanced the inner work-
ings of his microscopes. Even though the optical and 
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manufacturing hurdles persisted – each instrument 
still had to be assembled in a laborious process of 
trial and error – Zeiss nevertheless made remarkable 
headway in terms of the mechanical design. He had 
previously used the lenses and stands from simple 
microscopes to construct compound microscopes. 
But in August 1861 he began offering his own range 
of five stands specially developed for compound 
microscopes. The largest of these stands, as detailed 
in the price list, was the ‘large horseshoe stand.’ Zeiss 
took his inspiration from the renowned lensmaker 
Georg Oberhäuser (Paris). ³⁶

One particular feature of this model was the cylindri-
cal diaphragms used to control the aperture. These 
were not integrated into the stage from below but 
from the side using a slide mechanism. This was 
a more sophisticated design and placed greater 
demands on precision during manufacture, but it 
prevented the rotating mirrors, integrated below, 
from being shifted inadvertently when changing the 
diaphragm. This detail was a real advantage for those 
who worked with a microscope on a daily basis. A 
photo of 45-year-old Carl Zeiss from 1861 shows the 
aforementioned horseshoe stand as an allusion to 
his profession. We can also clearly see how proud he 
was of his product. The horseshoe form would char-
acterize the design of the larger ZEISS microscopes 
for decades to come. 

In the meantime, Zeiss’s portfolio had grown sub-
stantially and now featured various stands, lenses, 
eyepieces and accessories. Customers who placed 
an order for a particular instrument could select 

Horseshoe stand from 1874, from the collection of Timo Mappes;
photographed by Manfred Stich.
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from among a wide range of different combinations. 
Zeiss charged for each part separately. Customers 
paid only for the equipment they required. The high 
degree of modularity was also warmly welcomed in 
professional circles, as evidenced by the following 
statement made by the aforementioned botanist Her-
mann Schacht in Das Mikroskop und seine Anwen-
dung, a school textbook from 1862:

“Carl Zeiss from Jena, whose simple microscopes 
have been known far and wide for quite some time, 
has recently begun manufacturing truly excellent 

compound microscopes and I was fortunate enough 
to inspect several models, of different sizes. His 
compound microscopes are distinguished by their in-
credible speed and by the flatness and sharpness of 
the image for all sizes, and the microscopes are fur-
nished with stands that are as functional as they are 
meticulously executed. [...] Even the smallest stand, 
no. 4, […] is suitable for the most high-powered ob-
jective lens systems, which distinguishes the smaller 

Carl Zeiss aged 45, with horseshoe stand.

Catalog and price list for microscopes and accessories, 1858.
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microscopes offered by Mr. Zeiss from those manu-
factured by other lensmakers. The weaker objective 
lens systems – A, B, and C – offer exceptional speed 
[…]. […] Zeiss leaves it entirely up to the customer to 
select objective lens systems and ocular lenses and 
charges for the individual parts.” ³⁷

All one needs to do is look at Zeiss’s sales numbers 
to see that his strategy was a great success. Just 
15 microscopes were sold in 1860 – the lowest sales 
figure since the workshop had been established – 
whereas 192 systems were sold by 1866, most of 
them compound microscopes. The reputation of the 
Optical Works was growing, but this also resulted in 
an increasing number of supply shortages. In 1847 
the scientist Schleiden had praised the fact that 
“Mr. Zeiss always has so many instruments avail-
able for purchase that all orders he receives can be 
fulfilled almost immediately.” ³⁸ 15 years later, the 

situation was very different. Zeiss frequently found 
himself having to ask that his customers be patient 
and it was plain to see that he did not like being 
behind schedule. This letter, dated August 1862 and 
written to schools inspector Dr. Eberhardt in Coburg, 
demonstrates how Zeiss, in a precarious situation, 
attempted to strike a balance between offering high 
quality and prompt service:

“Allow me to be frank: for some 5 weeks now your 
highly honorable commission was the oldest of all 
my orders from afar; this is due to there being an 
older one originating closer to home. Indeed, my 
intention was to send you the articles several weeks 
ago, however I hoped first to have a larger selec-
tion of systems available and have been waiting 
until some more […] were ready. […] In regards to 
the magnifications detailed in the catalog: I hasten 
to add that the figures have been rounded and, 

Letter of recommendation for Zeiss microscopes written by Prof. Schleiden.
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as such, are not to be taken as wholly accurate. I 
hereby inform you that each system has, ceteris pari-
bus, a particular magnification that no other system 
has because the radii and distances and the optical 
characteristics of the lens have consciously not been 
made to be identical. The systems that afford higher 
definition must therefore […] be mounted twice as 
I must always first experiment […]. […] Allow me 
to express once again how grateful I am for your 
forbearance and patience during this lengthy pro-

cess. […] You will receive the best product that I can 
currently offer.
My most sincere regards and humility,
Carl Zeiss

Please examine the lenses with a loupe before the 
initial inspection.” ³⁹

Concerns about the future

But it was not merely rising demand that exerted 
pressure on Zeiss. Commercial success also height-
ened the risk of his business secrets finding their way 
into the hands of his competitors. Journeymen whom 
Zeiss temporarily employed could potentially pass on 
detailed key knowledge and the tricks of the trade 
used in manufacturing optical instruments. It was 
also conceivable that competitors would resort to 
bribery to acquire company secrets. Zeiss made every 
effort to at least establish legal and moral defenses. 
New employees were obliged to take an oath under 
penalty of “temporal and perpetual punishment” 
should they break their vow of secrecy. The declara-
tion from the optician Fritz Müller has been pre-
served. In October 1866 he pledged to observe the 
following:

“I, Fritz Müller, do solemnly swear before almighty 
God as our all-knowing and all-powerful creator 
to uphold this oath: that I, as a current and future 
maker of lens systems and such like under the 
employ of Mister Carl Zeiss, Court and University 
Mechanic, shall now and forever more closely guard 

Catalog page with note on late deliveries, 1862.
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all the numbers, measures and the methods of lens-
making developed by this company to which I have 
access and shall never, for any purpose whatso-
ever, write down any secrets from the company for 
personal use nor use them for other purposes other 
than for those that benefit the company bearing the 
Zeiss name nor in any way that impairs this pledge 
of secrecy; I swear to be a faithful worker to Mister 
Zeiss, Court and University Mechanic, and always to 
set a fine example for younger workers who enter 
the company from this moment on by virtue of my 
truth, loyalty and punctuality; so help me God and 
His Holy Word through Jesus Christ my Savior and 
Redeemer, Amen.”  ⁴⁰

Zeiss expressly prohibited his assistants from compil-
ing notes on manufacturing techniques and taking 
them off the premises; his main concern was to 
safeguard the “methods of lensmaking” and the 
measures and optical parameters. It is reasonable 

Fritz Müller (1847–1919; 1861 to 1913 at Carl Zeiss): in 1864 as an appren-
tice and in 1913 as a foreman.

to assume that the workshop in Jena had already 
ascended into the upper echelons in this key area 
for the future development of microscope optics. 
And yet Zeiss still looked to the future with caution: 
in the eyes of his peers, the devices he produced 
were certainly admired, but esteemed researchers 
such as the botanist Leopold Dippel (1827 – 1914) 
also stressed that the microscopes produced by Carl 
Zeiss came nowhere near approximating the immer-
sion optics from the workshop of Edmund Hartnack 
(1826 – 1891) in Paris. ⁴¹ Carl Zeiss was surely very 
much aware that he was once again at risk of fail-
ing to keep abreast of technological progress. He 

Letter of reference for the mechanic Carl Bohne, 1881.
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The largest microscope from the workshop established by Georg Ober-
häuser, signed “E. Hartnack // sucr. de G. Oberhaeuser” made in 1864.
This mechanical solution for the stand became the benchmark for
microscope makers between 1850 and 1870. (Timo Mappes)

therefore decided to devote himself once again to 
fundamentally on enhancing the optical quality of 
his instruments on the basis of scientific calculations. 
However, he could not do this alone. In order to 
break new ground in the field of microscope con-
struction, he needed a highly skilled mathematician 
and engineer who was also willing to commit to the 
company over the long term – without any guarantee 
of commercial or scientific success. Could Zeiss really 
hope to find a suitable candidate in the small univer-
sity city of Jena?
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Sketch of the Ia microscope stand from the 1880s.

Page 83: Carl Zeiss aged around 50, 1866.




