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KNOWLEDGE WITHOUT
FRONTIERS
Irena MARUŠIČ and Estera CERAR

politicians and the media are, for obvious reasons, sensationalistic and the outcome is that
people are confused.

But there is good news: we have museums!

This is the moment when museums can

INTRODUCTION
NEMO (Network of European Museum

Organisations) issued a publication in 2016

– Museums, migration and cultural diversity,
Recommendations for museum work1 as a

response to the migration crises that we've
been faced with over the last few years.

In the foreword, it states that millions of

refugees have recently come to Europe and

many will stay2. But migration is not a new

phenomenon; on the contrary, it has always

been a part of human history. Even the vocabulary in different languages supports this
fact: there are numerous separate words with

which different categories of migrants are

described (immigrants, emigrants, refugees,
aliens, ‘illegal’ or ‘legal’ migrants…).

Regardless of the actual reasons for these

movements of people (economic, social, religious, ethnic, climate…) it has an undeniable

and permanent influence on society. Despite
the fact that we live in a globalized world and

so should be more prepared to accept these

influxes and changes, many of us are still

struggling to accept the notions of “foreign”,
“different” and “unknown”, with which we of-

ten associate migrants. The facts are, our soci-

(and should) react and prove how valuable
they can be to society.

Over time, the role of museums has

changed many times. Nowadays they must

move beyond an educational and entertain-

ing role to embrace socially relevant missions. They are public spaces where different

perspectives on contemporary issues can be

brought together within a historical framework to offer a measured perspective on how

societies have dealt with similar issues in

the past3. Being a socially responsible muse-

um means addressing issues of relevance to
one's community, as well as identifying issues

and challenges where a museum's expertise

can make a positive difference and impact.
The first part of the ICOM definition of mu-

seums sums this up perfectly: “A museum is a

non-profit, permanent institution in the service of society and its development…” 4Whilst

the ICOM Code of Ethics5 refers to the topic in

chapter 6:

“Museums work in close collaboration
with the communities from which their
collections originate as well as those they
serve.”6

ety is changing and public opinion is divided,
1

Museums, migration and cultural diversity, Recommendations for museum work. Original edition published by: Deutscher Museumsbund e.V., Belrlin, February 2015.
English edition published by: NEMO- Network of European Museum Organisations, Berlin, May 2016.

2

Idem, p.3.

3

Rhiannon Mason, Identity and heritage. http://www.theheritagealliance.org.uk/tha-website/wp-content/uploads/2014/11/Heritage-and-Identity-talk-Rhiannon-Mason.
pdf Last visited: Nov, 2017

4

According to the ICOM Statutes, adopted by the 22nd General Assembly in Vienna, Austria on August 24th, 2007:”A museum is a non-profit, permanent institution in the
service of society and its development A museum is a non-profit, permanent institution in the service of society and its development, open to the public, which acquires,
conserves, researches, communicates and exhibits the tangible and intangible heritage of humanity and its environment for the purposes of education, study and enjoyment.”

6

5

ICOM Code of Ethics for Musuems, ICOM, 2013

6

Idem, p.10.

KNOWLEDGE WITHOUT
FRONTIERS
In seeking to achieve this, the Technical

Museum of Slovenia has prepared a project

titled KNOWLEDGE WITHOUT FRONTIERS,
which highlights the positive impact of mi-

gration on society, and aims to show a strong
link between technical and scientific heritage

on one side, and cultural and national identi-

ty, on the other. We present a number of successful individuals across different fields of

science and technology who migrated to or

from Slovenian territory from the 16th Century to the present day.

Scientists and inventors have been moving

to and from other countries for very different

reasons and quite often of their own free will,
but often because they were forced to do so.
Sometimes they moved in order to improve

their living conditions and working opportunities or “just” to broaden their knowledge.

However, history is also witness to the fact

that one can become a ‘stranger’ even without moving to a foreign land. States and their
borders can change, and our own Slovene

territory is a perfect illustration as this has
happened many times in the previous century

alone. From the Austrian-Hungarian Empire

to a part of Yugoslavia, then the recently independent Slovenia and becoming part of the
present day European Union. There are many
scientists and inventors who were born in one

country, lived in another and died in a com-

pletely different one - all because the borders
were moved or the countries changed.

When preparing this project we had to se-

lect just a few from a great many potential

candidates. A number of criteria were used in
the selection process, and for simplicity’s sake
we decided to exclude offering information

about the reasons why these selections were

made simply because there were too many.
1. Our first criterion was obviously a connection to immigration or emigration, wheth-

er this be direct, or indirectly through their
ancestors.

2. Slovene ethnicity (direct or through Slovene ancestors) and those who worked
and stayed within Slovenian territory.

3. By including different periods in history (from the 16th century to the present

day) we wanted to stress that this is not a

new phenomenon, but quite the opposite,
whilst also making the selection feel relevant to the present day and the younger
generation.

4. We included a wide range of scientific disciplines including chemistry, physics, as-

tronautics, telecommunications, electronics, medicine and computer science.

5. Male as well as female individuals.

6. An important “elimination” criterion was a

lack of artefacts in our existing collections
and whether there was a realistic opportunity to acquire any.

As a result of this selection process we

drew up a “short list” with fourteen individ-

uals, eleven men and three female, some of
them very known in Slovenia and almost rec-

ognised as celebrity icons, and others known
only to a handful of experts.

Obviously, we could have dedicated an

entire exhibition to each individual, but that

was never our aim. Within Knowledge with-

out Frontiers they are introduced with brief
insights into their private and working lives

and carefully chosen individual achievements.
Each of them is presented with:

• A short biography, with special attention
to their “migration”.

• Their main professional achievement(s).

7

• Highlighting one achievement that has
had a profound impact on our lives, or that

holds special validity within the history of
science and technology (preferably presented by an object).

• A curious or surprising fact that is less well
known to the public.

The exhibition opened on 2st March 2018.

It is the result of teamwork, with an interdis-

ciplinary approach and calling upon experts
from various fields and diﬀerent institutions. It

is aimed at diﬀerent target groups, with many
interactive elements, some especially orientat-

ed towards the younger generation. Through
public programmes (workshops, talks, guided
tours, round tables, quizzes) as well as out-

reach and learning activities, we will oﬀer our
visitors the opportunity for social dialogue and
to express their own points of view.

We are aiming to achieve the following:

• To break down at least a few stereotypes
connected to migration.

• To help people understand that, in one
way or another, we are all migrants.

• To show the positive side of this fact

through the achievements in science and
innovation known throughout our communities.

• To have constructive and meaningful debates with different target groups.

• To bring together and connect various
stakeholders.

• To promote science and technology from a
different perspective.

IDENTITY AND HERITAGE
Can we talk about a connection between na-

tional identity and technical/scientific heritage?
We believe the answer is yes. Our project

was built around this fact.

Now, probably this is not unique to us Slo-

venes, but we are very proud of “our” scientists

when they succeed abroad and yet, on the other hand, we are more restrained when “foreign-

ers” are successful in our country. We are trying

to make people understand how misleading

and narrow-minded this assumption can be,
and this was one of the reasons for using the
life stories of 14 individuals, who not only made

a diﬀerence with their achievements, but did
so as a consequence of migration.

Two examples that illustrate the chal-

lenge: the record-holding astronaut, Sunita

Williams was born in the USA to an ethnic

Indian father and a mother descended from

Slovenian immigrants. However to Slovenes
she is considered a “true” Slovene and is often featured in the national media and it

seems like we are all very proud of her. She

won over even the most sceptical by taking a

traditional Slovene sausage up to the International Space Station! However, at the other extreme there is Fritz Pregl, who provokes
mixed emotions in Slovenia. He was born in

Ljubljana (the capital of Slovenia) to a Slovenian father and a German mother. However

he studied and worked in the Austro-Hungarian Empire and in later years in Austria (due to

collapse of the empire), his working language
was German and people considered him “not
Slovene” enough. For decades he was left out

of our science history records and books - al-

though he is the only Nobel prize winner with
Slovene ethnicity to date.

We would like our visitors to question

themselves about the relevance of dividing

8

the world into “ours” and “theirs”, in to “us”
and “them”, to help them understand and

appreciate that almost nothing is forever

and what today is “ours”, might be tomorrow
“foreign”. We would like them to look beyond

the known, to move across different borders,
both the visible ones, but even more impor-

tantly, the invisible. An old African proverb
says: “A thought does not travel further than
the view”.

TO CONCLUDE
This whole project is a product of various

facts, obvious ones and peculiar ones: the refugee “crises” in Europe, that eternal question
of how to make this world a better place and

questioning the role of museums in society
today.

And to conclude, we would like you to hear

a Slovene rap song called ‘From People to Peo-

ple’ by Murat & Jose. These few words from

their song sum up the aims of the exhibition
perfectly:

“It does not matter where you come from,

what counts is what’s going on in your mind”7.

7

The translation of this lines from Slovene language is by authors of this paper. The original goes like this: »..ni važno od kje kdo prihaja, važ’n je kaj mu v glavi dogaja,..«
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STAN

THE FLYING MAN
In Planica, 1947. National Museum of Contemporary History.

Stanko Bloudek was born on 11 February

1890 to a Czech father and a Slovenian mother in Idrija, but the family later moved to Most

(Bruex) in the Czech Republic. After his father's
death the family returned to Idrija. Bloudek

subsequently studied painting and mechanical

engineering in Prague. Between 1911 and 1918

he worked as professional aircraft designer in
Trutnov, Leipzig, Munich, Vienna, Wiener Neus-

tadt, and Budapest. After the First World War he
made Ljubljana his permanent home. He died
on 26 November 1959. He is buried at Žale Cemetery in Ljubljana.
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An inventor, airplane pioneer,
designer of sports facilities, the
first man to build a ski flying
hill, and an all-around athlete.
The highest national award for
sports achievement in Slovenia
is named after him. Many experts consider him to be central
to the present-day stature of
Planica as the home of ski flying and countless world records
in this sport. To this day, ski flying hills around the world are
essentially enlarged versions of
his hill.
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Glasses believed to be Bloudek’s only preserved personal eﬀect.
Ljubljana Historical Archives, Idrija Division. Photo: Sanja Živković.

Bloudek is repairing roller skates in the 1950s.
Museum of Sport.

12

Bloudek also transformed the curvature of ski flying hills, which hitherto had been
designed with straight lines and arcs, by using the parabola as the design basis.
Museum of Sport.

THE FATHER OF SKI FLYING
As an aircraft engineer, Bloudek implement-

ed in practice the principles of aerodynamics

At the foot of the ski flying hill with
a device for making snow.
Museum of Sport.

and drag. He gained experience that he would
later transfer to ski flying, achieving incredible
personal feats and helping others in the sport.

The theoretical foundations of ski flying de-

veloped by the Swiss engineer Reinhard Straumann encouraged Bloudek to design and de-

velop a giant hill on which jumpers could safely

"Whoever's not jumping
isn't Slovene!"
Bloudek was the founder of the Planica ski

land increasingly long jumps at manageable

jumping school and promoted the notion that

have to fly too high above the profile, and they

build large hills in Planica and smaller ones else-

speeds. Jumping on his hill, ski jumpers did not

landed at a favourable angle. Bloudek’s key

contribution was the design of the hill’s curva-

ture, which hitherto had been designed using
straight lines and arcs. To approach the ideal

curvature, Bloudek added transitions, primarily
sections of parabolas, which he then compared

and adjusted to the observed trajectories of numerous jumpers.

jumping should be popularised. His idea was to

where in Slovenia to create a large enough pool
of top competitors. This led him to design a net-

work of hills around the country, which to this
day remains unparalleled in the world. It was
this infrastructure that helped make the sport

so popular in Slovenia, and fans rooting for the

“Slovenian Eagles” should keep in mind who
made it possible for them to soar into the sky.
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A model of the Lojze airplane made by Albin Novak is kept by the Technical
Museum of Slovenia and is on permanent display.
Technical Museum of Slovenia. Photo: Sanja Živković

COMPETITION LOJZE
Bloudek became enthralled with airplanes

when he was a schoolboy. He initially built

model airplanes, but would go on to design
fully-fledged flying machines. In 1928/29 he de-

signed a light two-seater sports airplane, the
Bloudek XV, also known as the Lojze. The aircraft

successfully competed until 1934, when the pi-

lot Janko Colnar suﬀered a fatal crash at an air
show in Zagreb. Bloudek was so shaken by the
accident that he stopped designing aircraft.

14

Bloudek’s ill-fated Lojze airplane, 1930.
Museum of Sport.

A bust of Stanko Bloudek by the sculptor Mirsad Begić, temporarily housed at

A monument to Stanko Bloudek in his birthplace Idrija. It is the work of the

Tivoli Hall. There used to be a Bloudek bust by Stojan Batič at Tivoli Hall but it

sculptor Janez Pirnat. Museum of Sport.

was stolen in 2008. Photo: Sanja Živković

Literature:
Leteči človek: Stanko Bloudek (1890 - 1959). Tehniški muzej Slovenije, 2009, ISBN 9-78961-6464-208

Web link:
Sitar, Sandi, Brovinsky, Boris: The Flying Man, Stanko Bloudek (1890-1959) Technical Museum of Slovenia. http://en.calameo.com/books/001842046fc60cfe5678f
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Baron Anton Codelli III was born in Naples,

Italy, on 22 March 1875, where his family was at

a spa retreat. His father's relatives had moved

from Gorizia to Ljubljana in the early 18th cen-

tury, while his mother was of German nobility.

MULTITALENTED
ADVENTURER

Anton grew up in Ljubljana and Vienna, where

he graduated in mechanical engineering in

1898. He briefly served in the Austrian war navy,
sailing as far as China and Japan. He was dis-

charged from the navy due to health problems
and dedicated himself to mechanical and elecCodelli, approx. 1930. Ilustrirani Slovenec.

trical engineering.

In 1911 he started working for Telefunken in

the German colony of Togo in West Africa. At

the start of the First World War he was captured
by the French and sent, along with his wife, first

to Porto Novo in Benin and subsequently to Al-

As a mechanical and electrical engineer, Codelli was captivated by technological innovations and developed into
a multifaceted inventor with
many patent applications at
home and abroad. He was also a
sailor, adventurer, and even the
first Slovenian film producer.

16

giers. In mid-1916 they were relocated to France.
His mother used international aristocratic connections to arrange for him to be exchanged for
captured French engineers. They arrived in Weggis, Switzerland, where they remained until
their return to Ljubljana in August 1920.

In 1945 threats by the Communist author-

ities led him to retreat to Porto Ronco, a town

near Ascona in Switzerland, where he died on 26
April 1954.
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A creek being dammed in Kamina. Codelli is keeping an eye on the work while
leaning against a concrete wall. Slovene Ethnographic Museum.

The antenna tower in Togo under construction.
Slovene Ethnographic Museum.

IN AFRICA
One of his biggest achievements was the

construction of a radiotelegraph station in Togo.
In 1911 he and his colleagues started preparing
the terrain for the installation of nine antenna

towers in Kamina, a village near Atakpame. In

parallel, they constructed the central building

for the steam engines, generators, and oth-

At the beginning of the First World War the

er technical equipment. The work was mostly

Germans blew up all the buildings with dyna-

the first radio transmission between Africa and

mains of the radiotelegraph station are visible

completed by the end of 1913, when they made
Europe. This was an extraordinary achievement

for that time and a landmark in the development of telecommunications.

mite and tore down the antenna towers. The reto this day and marked with a sign explaining

its history. The full name of only one person appears in the text on the sign – Anton Codelli.
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The ceremonial headgear of the Konkomba people is made of squash and decorated with horns, cowrie shells and glass pendants. Cowries, a type of sea snail,
were used as currency in parts of Africa up until the early 20th century. Young
boys would decorate their battle gear with cowries for initiation rituals, in a
display of wealth and to send a message to the girls that they were ready for
marriage. In battle, cowries were used as amulets allegedly shielding the warriors from harm.
Togo, 20th century, from the Anton Codelli Collection at the Slovene Ethnographic Museum. Photo: Nebojša Tejić/STA

CODELLI'S AFRICAN
COLLECTION
Codelli was utterly fascinated by Africa and

he decorated his study in his Ljubljana mansion

with artefacts that he had brought back from
Togo. His African collection is now kept by the
Slovene Ethnographic Museum.
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Codelli’s African Collection also includes horse headgear.
Photo: Marko Frelih. Slovene Ethnographic Museum.

A youth from the Konkomba people with ceremonial headgear.
Togo. Slovene Ethnographic Museum.

A LJUBLJANA CURIOSITY
When he returned from Africa in the spring

of 1912, Codelli brought along his black servant

Tommy. At the train station in Ljubljana Tommy

could not understand why all the people were
staring at him, so he retorted: “Bush people!”

21

Codelli in his first car, 1898.
Technical Museum of Slovenia.

THE DEVIL'S CHARIOT
Codelli had bought himself a car, a Benz Velo

Comfortable, in Vienna as early as in 1898. The
initial thrill quickly wore oﬀ, for he encountered
a series of problems as he made his way to Lju-

bljana. To top it oﬀ, he crashed into an unlit toll

station just before arriving in the city. Not want-

ing the first car ever to be seen in Ljubljana to
be such a wreck, he brought it home in the dead

of night and had it repaired, before he showed
it oﬀ to the locals. Alas, the people of Ljubljana

were not very keen on it. They named the car

the Devil’s Chariot and pressed against the wall
in fear whenever Codelli “raced” through the
narrow streets.

22

A plaque dedicated to Anton Codelli at Kodeljevo Castle, erected in 1995 by the
association Heraldica Slovenica.
Photo: Jaka Blasutto, Technical Museum of Slovenia.

Literature:
Brovinsky, Boris: Ko so konjske moči spodrinile konje. Ob 100. obletnici prvega avtomobila v Ljubljani. Tehniški muzej Slovenije, Ljubljana, 1998.
Marko Frelih: Togo album, 1911-1914: Fotografski viti o prvi brezžični radiotelegrafski povezavi med Afriko in Evropo, o življenju v Togu in o snemanju filma Bela boginja iz
Wangore. Slovenski etnografski muzej, Ljubljana, 2007.
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VOYAGER

A working group at the Massachusetts Institute of Technology (Mavretič is second from right). Cultural Centre of European Space Technologies and National
and University Library, Ljubljana.

Born in the village of Boldraž near Metlika

on 11 December 1934, Anton Mavretič started
studying electrical engineering at the University of Ljubljana before boarding a ship to the

United States, where he graduated in electrical
engineering from the University of Denver. After
a brief visit to his homeland, he returned to New

York, to Syracuse University, where he completed a year of PhD studies. Needing to extend his

green card, he spent the following year working
for Westinghouse in Pittsburgh, whereupon he
completed his PhD in electrical engineering at
Pennsylvania State University. He spent most

of his life around Boston, with shorter stints

in New Jersey, Cambridge, MA, and Greenbelt,
MD. His last position before retirement was as a

professor and research associate at Boston University’s Centre for Space Physics.
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An electrical engineer whose
long and successful career included work on radio transmitters,
analogue circuit boards, semiconductors, plasma, the solar
wind, and involvement in patent
arbitration procedures. He has
received multiple awards for his
work on space technologies, is
a lifelong member of the Institute of Electrical and Electronics
Engineers (IEEE), and has been
a corresponding member of the
Slovenian Academy of Sciences
and Arts since 2007.
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Solar wind. NASA/SOHO.

THE MAN WHO CAPTURED
THE SOLAR WIND
»The biggest challenge for me as a scientist was collaboration on the Voyager spacecraft.«

As a NASA contractor, he developed the

electronics for a device that measures the solar wind. He worked as engineer on the project

and played a key role in the development of the

plasma spectrometer, an instrument called the

PLS for measuring interplanetary plasma, the
solar wind, and the composition of planetary atmospheres in the solar system.
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Inscription on the plasma spectrometer.
Cultural Centre of European Space Technologies.

One of the most important instruments

humans have ever sent into space, the PLS has

played a crucial role in the exploration of deep
space by the Voyager 1 and Voyager 2 space
probes, whose objectives included up-close in-

vestigation of the gas giants beyond the asteroid belt. The ultimate aim of the missions was

KNOWLEDGE BELONGS
TO EVERYONE
In 2013 Mavretič donated several hundred

to determine the boundary of the Solar System.

kilograms of his research materials to the Nati-

manmade object to pass this boundary; obta-

a profound message in support of the accessibi-

On 25 August 2013, Voyager 1 became the first

ining and analysing the data demonstrating

this achievement was made possible by the PLS.
The solar wind is a simplified term for the

stream of charged particles – particularly protons and electrons – emitted by the Sun into
interplanetary space.

onal and University Library in Ljubljana, sending
lity of knowledge. In a world in which scientific

achievements and patents, in particular advan-

ced technologies, quickly fall prey to private interests, he wanted to make his findings freely

available to future generations of students and

researchers because only humanity as a whole
can lay claim to knowledge.

27

The plasma spectrometer for the Voyager space probe.
Cultural Centre of European Space Technologies.

LIGHT
FOR EVER
Soon after the Second World War, when

Anton was 12, Boldraž became one of the first

settlements in Bela Krajina to be electrified.
Anton recalls how the magnificent light of the
electric bulb inspired his choice of a career.

28

As a project engineer, Mavretič’s name appe-

ars on a golden plate attached to the PLS instru-

ment, which is still travelling deep in interstellar
space. Even when Earth is gone, it will continue

to travel through space aboard the Voyager
time capsule, carrying the name of the Slovenian scientist some call the new Noordung.

Voyager 1 and 2 were launched in 1977 and are still hurtling through space at
61,000 and 54,000 km/h, respectively. You can monitor their journey at https://
voyager.jpl.nasa.gov/.

pluto

neptune

mercury
venus
earth
mars

uranus
jupiter

saturn

Web links:
Dokumentarni film Voyager 127AU/Dr. Anton Mavretič. http://4d.rtvslo.si/arhiv/dokumentarni-filmi-in-oddaje-kulturno-umetniski-program/174301643
Dr. Anton Mavretič: Opazovanje znanosti. http://outsider.si/opazovanje-znanosti/
Dr. Anton Mavretič o odslikavah slovenstva. http://radio.ognjisce.si/sl/145/ssd/11357/
Intervju dr. Anton Mavretič na Radiu Študent. https://radiostudent.si/kultura/milo-rase-vitica/anton-mavreti%C4%8D
Vaš krog Anton Mavretič. https://www.youtube.com/watch?v=1gvwKISsA14
Misija raziskovalnih sond Voyager 1 & 2, SLO festival znanosti 2013. https://www.youtube.com/watch?v=gaHnKiClIM4
Sitar, Sandi: 100 slovenskih znanstvenikov, Ljubljana, 1987.
Kobal, Edvard: Strast po znanju in spoznavanju : pogovori z velikimi slovenskimi znanstvenicami in znanstveniki. Ljubljana : Ustanova Slovenska znanstvena fundacija, 2003.
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"Destiny is
your effort!"

Anton Peterlin was born on 25 September

1908 in Ljubljana. He enrolled in the Faculty of
Arts of the University of Ljubljana upon com-

pleting secondary school, and after graduating

took a position at the Technical Faculty’s Physics Institute. He spent a year in Berlin, where he
Peterlin delivering a lecture in 1970. Družina Publishing House.

earned his PhD in 1938, but returned to the Fac-

ulty of Arts to become an assistant professor in
the physics department and a tenured professor
in 1946. The Slovenian Academy of Sciences and

Arts elected him a full member in 1949. A series

of disagreements led him to leave his home-

land and head to Munich in 1960, and then to

Scientist, professor of experimental physics, polymer physics researcher, inventor, innovator. He remained dedicated
to the study of large molecules
throughout his life, becoming a
world-renowned expert in this
field.
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the USA the following year, where he became
the director of the Camille Dreyfus Laboratory
in Durham, NC. Concurrently, he taught at Duke

University and at Cleveland State University as
a visiting professor. In 1973 he accepted a po-

sition at the National Bureau of Standards in

Washington, where he worked until his retirement in 1984. He died on 24 March 1993 only a
few months after returning to Ljubljana.
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This bust, the work of the sculptor Marjan Keršič – Belač, was unveiled whilst bestowing the honorary doctorate of the University of Ljubljana on Anton Peterlin
in 1988. It is located in front of the “Jožef Stefan” Institute. Technical Museum of
Slovenia. Photo: Sanja Živković.

Peterlin being awarded honorary membership by the Jožef Stefan Institute,

"Unpromising polymers"

1968. Jožef Stefan Institute.

Peterlin focused his research eﬀorts on the

INSTITUT "JOZEF STEFAN"
Peterlin made an important contribution

to the construction, organisation, and, in the

initial years, management of what is still the
largest research institution in Slovenia. The in-

stitute was founded as the Physics Institute of
the Slovenian Academy of Sciences and Arts

and the ceremony marking the opening of the
new building on Jamova Street was held on

of smaller units called monomers. He once re-

counted how the study of polymers had been
considered unpromising in the years after the

war and smart people were advised to avoid
this field. Subsequent developments would

prove the naysayers very wrong, for polymers

still play a fundamental and multifaceted role

in our lives owing to their broad range of applications.

DNA molecules are polymers as well, and

national Culture Day in 1953. There were great

Peterlin published an article in the journal Na-

war and similar institutes were being founded

terestingly, James Watson and Francis Crick

expectations regarding nuclear energy after the
throughout the world.

Coincidentally, Peterlin died on Jožef Ste-

fan’s birthday, on 24 March.
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study of polymers, large molecules composed

ture calculating their elasticity properties. In-

would present their discovery of the double helix shape of the molecule in the same magazine
only two months later.

Peterlin’s attaché case, purchased in the US, which he used on business trips
for decades.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.

Used by engineers and engineering students to carry out quick and fairly accurate calculations, slide rules were a common tool in mechanical and
electrical engineering, aircraft design, in the military, in surveying, and
in all other fields where logarithms, trigonometry, roots, squares, multiplication, and division were required. Slide rules were eventually replaced by the HP-35 calculator, which France Rode helped design in 1972.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.
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Anton Kuhelj, approx. 1950. Digital Library of Slovenia.

Anton Moljk. Jožef Stefan Institute.

"Three university oafs"
The situation after the war is beautifully il-

lustrated by the story of the “three university
oafs”, as Peterlin himself called it. Three university professors, all of them called Anton (Peterlin, Kuhelj, and Moljk) were sent oﬀ to Italy with

suitcases full of money provided by the politician Boris Kidrič to buy research equipment. The
expedition would turn into a nightmare, for the

professors were intercepted by the carabinieri,

“Peterlin was a strict guardian of the Slove-

who confiscated three million liras from them

nian language. We were more concerned about

matic intervention was needed to get them out

scientifically accurate language. You could de-

and imprisoned them for several months. Diploof prison, but the eﬀorts to get the money back

lasted six years. In the end, only half a million
liras was returned.
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GUARDIAN
OF THE LANGUAGE

speaking proper Slovenian than we were about

bate science with him, but you were ill advised

to debate the Slovenian language.” (Peter Gosar, Peterlin’s student)

When Anton Peterlin received an honorary doctorate from the University of
Ljubljana in 1988, his bust, the work of sculptor Marjan Keršič-Belač, was erected in front of the Jožef Stefan Institute.
Technical Museum of Slovenia. Photo: Sanja Živković.

Peterlin had many passions aside from his work, including hiking and skiing.
Personal collection.
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GUARDIAN OF
NATURE AND NATION
In the laboratory, 1922. Archives of the Republic of Slovenia.

A patriotic Carinthian, Angela Piskernik

was born on 27 August 1886 in in the village
of Lobnig near Eisenkappel into a simple Slo-

venian family in which nothing could be taken
for granted, except the notion that education

made it possible to earn your place in the sun.
After completing a course at the teacher train-

ing institute in Klagenfurt, she graduated from
secondary school in Graz and went on to study
in Vienna, where in 1914 she became the first

Slovenian woman to earn a doctorate in bio-

logical sciences. After taking additional courses

in Lunz am See, Trieste, and Vienna, in 1916 she
accepted a position at the Provincial Museum in

Ljubljana, where she was promoted to museum

assistant. She subsequently taught at several
schools in Ljubljana and Novo mesto. After the

war she became the director of the Natural History Museum in Ljubljana and a nature protection adviser at the Institute for the Protection
of Cultural Heritage. She died on 23 December
1967 in Ljubljana.
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She is the second Slovenian
woman to earn a doctorate in
the sciences. A botanist, internationally recognised conservationist, museologist, lecturer,
and advocate of women’s rights
and the Slovenian national identity, she was the driving force
behind the creation of Triglav
National Park and the protection
of endangered plant and animal species in Slovenia. In 1967
she received the Van Tienhoven
Award from the European nature conservancy Stiftung F.V.S.
in recognition of her efforts to
establish Triglav National Park
and her pioneering work in nature conservation. The Slovenian Mountaineering Association
named its nature conservation
award after her.

RAVENSBRÜCK

VIENNA

LUNZ AM SEE

GRAZ
KLAGENFURT
LOBNIK
LJUBLJANA
NOVO
MESTO
TRIESTE

37

Piskernik (right) with a friend under a waterfall in the Trenta Valley, 1950.
Archives of the Republic of Slovenia.

PISKERNICA
GUARDIAN OF NATURE
Without her unwavering eﬀorts Slovenia

would not have had its only national park, Tri-

glav National Park, and the Juliana Alpine Botanical Garden in the Trenta Valley would not
have been preserved.
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In 1941 she wrote the first complete Sloveni-

an identification keys for flowering plants and

ferns. The book, which covers 2,222 plant species, is her most important botanical work and

generations have used it to learn about Sloveni-

an flora. In botanical circles, the book came to be
called Piskernica.

Angela Piskernik’s herbarium from 1949.

The identification key for flowering plants and ferns, 1941.

Slovenian Museum of Natural History.Photo: Nebojša Tejić, STA.

Slovenian Museum of Natural History. Photo: Nebojša Tejić, STA.

From the collection of concentration camp recipes.
Archives of the Republic of Slovenia.
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Piskernik’s prescription glasses from the 1960s.
Archives of the Republic of Slovenia. Photo: Nebojša Tejić, STA.
Piskernik’s concentration camp identification number.
Archives of the Republic of Slovenia.

"Put a pot on your head
and hold your tongue"
As an independent and erudite woman,

"What did you make
today?"
During the Second World War Piskernik was

interned in the Ravensbrück concentration

camp. The half-starved internees’ favourite pastime was to talk about food, and they would
greet each other in the morning with “What

ments about her last name (which in Slovenian
is a derivative of the word for a cooking pot) at

the time of the independence referendum in
Carinthia, an issue for which she actively campaigned. The newspapers, for example, published the warning that she should “put a pot
on her head and hold her tongue.”

However, she also liked to indulge in self-dep-

did you make today?” Piskernik diligently wrote

recation. When she bought a light blue Zastava

an unusual and idiosyncratic cookbook, which

pots of the time, she supposedly said she had

down her fellow internees’ recipes, thus creating
has been preserved to this day as a unique manuscript.
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Piskernik had to swallow many stinging com-

750, a car the same colour as the typical enamel
been assigned the colour precisely because it
was “pot blue”.

In Bohinj with her blue Zastava 750, 1964.
Archives of the Republic of Slovenia.
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41

n
a
m
r
He
k
i
N
C
O
Pot ng
u
d
r
o
No 1892-1929

Herman Potočnik Noordung was born on

22nd December 1892 in Pula, where his father,

THE FIRST
SPACE ARCHITECT

a native of Slovenj Gradec, was working as a
navy physician. Following his father’s sudden

death, the family moved to his mother’s birth-

place, Maribor, where he completed elementary

One of the few photos of Potočnik.
Cultural Centre of European Space Technologies.

school. He attended the junior military school
in Bad Fischau near Vienna and senior military
school in Hranice in Moravia before enrolling in

the technical military academy in Mödling near
Vienna. He finished his studies in 1913 as an expert in bridge and rail construction and a year

later he would end up on the battlefields of the

First World War. Following deployments on the
Bosnian-Serbian, Galician, and Isonzo fronts, he
contracted tuberculosis and received a medical

discharge at age 27. Despite poor health and financial problems, he managed to graduate from

the College of Technology in Vienna. He died on
27 August 1929 in Vienna, where he is buried.
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Engineer, rocket technology
specialist, military oﬃcer, and astronautics and space fight pioneer.
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To space and back
This copy of Potočnik’s book with a critical introduction is a symbol of the integration of his foundational ideas following his death: Russian cosmonauts
took it to the International Space Station, currently the only human settlement
not on planet Earth, and it was published by the Cultural Centre of European
Space Technologies (KSEVT), which continues to develop Potočnik’s ideas.
Cultural Centre of European Space Technologies. Photo: Nebojša Tejić, STA.

It directly influenced the work of the second

generation of space pioneers and helped establish a new science – astronautics. This work, the

SPACE TRAVEL
Writing under the pen name Noordung, he

published his only book in 1928, The Problem of

Space Flight – The Rocket Motor, which is still
considered one of the fundamental works of
the first generation of space flight pioneers.
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first part of which deftly and concisely summa-

rised the relevant hitherto work of his predeces-

sors, presented several revolutionary methods
for dealing with flight in zero gravity and in a

vacuum. His most valuable contribution was
the design of a space station, which is regarded

as the first comprehensive example of architecture in space.

Potočnik’s spacecraft in Kubrick’s film 2001: A Space Odyssey. NASA.

2001: A SPACE ODYSSEY
Potočnik was the first person to recognise the

importance of geostationary orbit. He proposed
that his space station be placed in geostationary

orbit and several decades later Arthur C. Clarke
popularised the idea in the magazine Wireless

World. Potočnik’s space station was designed to
spin around an axis, with the centrifugal force

generating artificial gravity enabling humans to
spend longer stretches of time in space. Space

architects from around the world have copied
Potočnik’s spinning circular design and it even
appeared just before the moon landing in Stanley

Kubrick’s film 2001: A Space Odyssey, which was

inspired by a short story by Clarke. Communications and broadcast satellites typically operate in
geostationary orbit.
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The August 1929 issue of the magazine Science Wonder Stories.
Cultural Centre of European Space Technologies.

"Space technology
pioneer"
Potočnik’s grave was long believed to be

lost because the cemetery fees had not been

paid and he was thought to have been reburied elsewhere. But in 2012 the Maribor histori-

an Primož Premzl discovered it at the Semering
Protestant Cemetery in Vienna, where it is now

marked with a gravestone depicting a rotating
circle with the inscription “Space Technology Pioneer”.

The first ever colour illustrations of a space

station in the US were of Potočnik’s station on
the cover of the magazine Science Wonder Stories in August 1929 – the precise month of Po-

točnik’s untimely death. Frank R. Paul accurately

illustrated all three segments of the station: the
observatory, the support module with a solar array, and the circular living unit.
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SLOVENIAN VISIONARY
“Potočnik was a great visionary and a good
engineer. His ideas about spacecraft were
unique during his time. Slovenians should
celebrate him more, for there are few visionaries such as Potočnik. Unfortunately, some
writers designated him as Austrian, Czech,
etc., but we don’t have to be so humble
when it comes to telling the world the truth
and, when justified, brag and state with
pride that Potočnik was a Slovenian visionary.” (Anton Mavretič)
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Portrait of Friderik Pregl. Nobelprize.org.

Friderik (Fritz) Pregl was born on 3 Septem-

ber 1869 in Ljubljana to a Slovenian father and

As a doctor and chemist, he
realised the importance of a
chemist’s insight and soon medical chemistry would become
the central area of his work. In
Graz he performed the most demanding tasks at the Medical
Faculty, in addition to being the
university’s chancellor.
In 1923 he won the Nobel
Prize in chemistry, becoming a
member of the scientific pantheon. Slovenia has symbolically honoured him by naming the
prize for achievements in chemistry and related sciences the
Pregl Prize.
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a German mother. He lost his father early and

was raised by his mother and grandmother.
After attending school in Ljubljana, he studied medicine in Graz, where he also earned his
doctorate.

Having been promoted from privatdocent

to associate professor of physiology at the

Medical Faculty of Graz University, he fur-

thered his education with top scientists in
Prague, Tübingen, and Leipzig. He returned to

Graz, where, save for a few years at Innsbruck
University, he continued his research in the
field of medical chemistry.

Despite invitations from various universi-

ties and research institutions in Vienna, Berlin, and Ljubljana, Pregl remained faithful to

Graz University until his untimely death on 13
December 1930. He is buried in Graz.
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SCIENTIST OF
WORLD RENOWN
In studying bile acids, their chemical compo-

sition, and the shares of the individual elements

in the compounds, Pregl was confronted by practical problems such as how to procure suﬃci-

ent amounts of biological material for analysis.
The analytical methods at the time required

about 400 mg of compound, which he would
obtain by processing roughly 100 kg of bile. For
a comprehensive analysis of bile acids he wou-

ld need 2-3 g of compound derived from 500800 kg of bile! He therefore developed a new

method that produced accurate results using
much smaller quantities: he achieved this by
scaling down the equipment and improving the

accuracy of the scale to within a millionth of a
gram, which reduced the necessary amount of

experimental matter, accelerated procedures,
and reduced costs. In practice, this meant that

as little as 150 mg of isolated chemically pure

matter suﬃced to identify more than one ele-

ment in a compound. His method of quantitative organic analysis was an achievement deserving of the Nobel Prize in Chemistry.
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The cover of his book Quantitative Organic Microanalysis published in 1917.

Microanalysis device. Faculty of Education University of Ljubljana.
Photo: Nebojša Tejić, STA.
In the past, questions were raised as regards Pregl’s attitude to Slovenian
identity and culture. But it is indisputable that he expressed gratitude to the
university in his native Ljubljana when he donated a replica of his microanalysis
device to the University of Ljubljana in 1925. One part of the device has been
preserved by the Faculty of Education, while a second part has unfortunately
been lost.

PREGL'S METHOD
IN PRACTICE
In the subsequent years, Pregl’s method

would lead to numerous new discoveries and

influenced the development of chemistry,
physics, biology, and medicine. For example,

SECOND ATTEMPT
The Berlin publisher Springer published

using his method, researchers of male sex

Pregl’s book on quantitative organic microa-

were present in urine. They succeeded in iso-

nated for the Nobel Prize. The nomination did

hormones proved that some of the hormones

lating 15 mg of chemically pure hormone from

15,000 litres of urine; without Pregl’s method
they would have needed at least 100 times
more “raw material”.

nalysis in 1917, the same year he was first nominot succeed because the prevailing opinion was
that his contribution was too narrow and too

insignificant. He was nevertheless nominated
once again in 1923, this time successfully.
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Pregl working in a laboratory at Graz University.
Austrian National Library, Vienna.

"Typical" scientist
Pregl was a typical scientist at the turn of the

20 th century: a hard-working, modest, individualist who remained single and completely dedi-

cated himself to science. But he was not self-absorbed. He liked to spend time with and share

his knowledge and experience with curious and
diligent students, and as dean and chancellor he

endeavoured to improve students’ standard of
living.
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The bust of Friderik Pregl with memorial plaque mounted on his birth house at
Gosposka ulica 19 near Križanke, Ljubljana. It is the work of the sculptor Boštjan
Putrih.
Photo: Jaka Blasutto, Technical Museum of Slovenia.
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SILICON VALLEY
PIONEER
Rode working at Hewlett-Packard.

NORTHWESTERN

Personal collection.

LOS ALTOS

Born into a farming family in the village of

Nožice near Radomlje, Rode graduated from

the Faculty of Electrical Engineering in Ljubljana and continued his studies in the US, drawn
there by his secondary school sweetheart

Mija, who was then living with her family in
Chicago and would later become his wife. In

1962 he was awarded a master’s degree from
Northwestern University in Illinois, whereup-

on he and his wife moved to Palo Alto, California, where he worked for Hewlett-Packard for
almost twenty years. In 1979 he and a partner

started the company Sielox. In 1990 he took
a position at a satellite navigation company

in Sunyvale, California. Nine years later he
joined two colleagues in founding eRide. He
retired in 2008. He remained in California until his death and is buried there.
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Electrical engineer and inventor, entrepreneur, hobby woodworker, and avid tennis player.

NOŽICE
LJUBLJANA
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Rode and Hewlett-Packard colleagues, with the HP-80 on the desk.
Personal collection.

POCKET CALCULATOR
Rode was the lead engineer on the team

that invented the first scientific pocket cal-

culator, the HP-35, which had arithmetic,
logarithmic, and trigonometric functions.

Hewlett-Packard, the company he worked for,
had already developed a desktop computer
when William Redington Hewlett came up

with the idea to create a computer that would fit in his shirt pocket. Development took a
year and sales exceeded all expectations. US
President Richard Nixon took one with him
on his first visit to China as an example of the
At the declaration of the HP-35 as an IEEE Milestone Event in 2009.
Personal collection.
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latest American technological achievement.
Soon after, astronauts took one to space, recognition of what a useful instrument it was.

Pocket calculator HP-35.
Technical Museum of Slovenia. Photo: Tamino Petelinšek.

Rode collaborated on the HP-80 project as the project leader and lead co-in-

The IEEE Milestone in Electrical Engineering and Computing Award. In 2009,

ventor. He simplified financial calculations and thereby replaced the cum-

the Institute of Electrical and Electronics Engineers (IEEE), the highest pro-

bersome and time-consuming tables that had been used by banks and

fessional authority in this field, declared the HP-35 a “milestone in electrical

other financial institutions. He was even prouder of this calculator than the

engineering and computing.” A plaque displaying the text of the recognition

HP-35 because he thought the project required more ingenuity and creativity.

has been installed in the lobby of Hewlett-Packard Labs in Palo Alto, California.

A leaflet for the HP-80. Private collection.

Photo: Sanja Živković.
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Rode performing calculations with a slide rule that he made himself.
Personal collection.

Rode’s wallet with business cards showing his previous jobs, and the electronic
lock that he patented. He always carried some dinar, tolar, and dollar bills in his
wallet as well.
Property of the Rode family. Photo: Nebojša Tejić, STA.

USEFUL WOODWORKING
INVENTOR
Rode is the holder or co-holder of 23 patents

in the fields of digital electronics, computer en-

gineering, and metrology, which are used thro-

ughout the world. For example, he patented
the electronic lock and participated in the de-

velopment of GPS-based satellite navigation for
aircraft.
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As a youth, Rode would spend most of his

free time in his uncle’s carpentry workshop,
where he made toys and other useful objects

that his family could not aﬀord to buy. He made
things such as his first pair of skis, teaching aids
for secondary school, the box for a radio recei-

ver, and a slide rule that he used throughout his
university studies. Many years later he would

collaborate on the development of an electronic
version of the tool.

Rode giving a lecture in Ljubljana. Personal collection.

In 1999, Rode and two of his friends founded eRide Inc. with the idea to build
GPS into mobile phones. He created integrated circuits that are used for navigation in mobile devices and cars to this day. Personal archive.
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Web link:
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A portrait of Jožef Stefan. Print. K. Schoenbauer.

CREATIVE RESEARCHER
Jožef Stefan was born on 24 March 1835 to

Slovenian parents in St. Peter in Carinthia, which

is now a part of the Municipality of Klagenfurt.
He attended secondary school in Klagenfurt and

studied mathematics and physics at the Univer-

sity of Vienna from 1853 to 1858. He remained
there after he completed his doctorate and in

He was involved in all areas of
physics existing at the time: mechanics, hydrodynamics, acoustics, thermodynamics, kinetic theory of gases, electromagnetism,
and optics, but it was in thermodynamics and thermal radiation
theory that he made his greatest
contributions to science. The national elementary and secondary
school competition in physics is
named after Stefan.

60

1860 became a corresponding member of the

Austrian Academy of Sciences and, three years

later, the youngest university professor in Austria. In 1866 he was appointed the director of the
Physical Institute at the University of Vienna.

In the subsequent years he focused on the

fast-developing areas of electricity and mag-

netism. He created a state-of- the-art laboratory, founded the Austrian Electrical Engineering
Association, and presided over the scientific and

technical commission of the Vienna Interna-

tional Electrical Exhibition in 1883. He died on 7
January 1893 in Vienna, where he is buried.

VIENNA

KLAGENFURT
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The frontage of the Jožef Stefan Institute building in 1955. Jožef Stefan Institute.

STEFAN FOR EVER
Stefan’s name will go down in history by vir-

tue of the Stefan constant σ (also known as the

Stefan-Boltzmann constant), which is also stylised in the logo of Slovenia’s largest research

institution, the “Jožef Stefan” Institute. The proposal to name the Institute after Stefan was put
forward by Anton Peterlin with the argument

that Stefan was the most visible Slovenian physicist of world renown.
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“Slovenians begrudge anyone who has a talent for the natural sciences. Take Jožef Stefan. He was persecuted in Carinthia for so
long that he became German. Our smallness
is backfiring badly.” (Anton Peterlin)

Molten iron in an iron works.

TEMPERATURE OF THE SUN
Stefan is best known for the theory of black

body radiation, which states that the total
density of the energy flow from a black body

is proportional to the fourth power of its ther-

modynamic temperature. He put his equation

to practical use in order to estimate the temperature of the Sun’s surface. By analysing

experimental data, in 1879 he determined the
best approximation thereof until then, 5,500

degrees Celsius (5,780 K). Interestingly, he was

one of the first to use the Kelvin scale, which
does not have negative values and starts at
Prominences on southwest limb of the sun 1900. Creative commons.

-273 degrees Celsius, absolute zero, at which all
movement of the fundamental building blocks

of matter ceases. The mathematical validation
of the equation was provided by his student

Ludwig Boltzmann five years later. The Stefan-Boltzmann law is the only law in physics discovered by and named after a Slovenian.
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This bust of Jožef Stefan, the work of sculptor Jakob Savinšek, is in front of the
Jožef Stefan Institute.
Technical Museum of Slovenia. Photo: Sanja Živković.

STEFAN'S PROBLEM
Towards the end of his life, Stefan returned

to thermodynamics and began researching the
phase transitions between states of matter (wa-

He started publishing Slovenian poems in

ter-ice) and the evolution of the boundary be-

various newspapers while in secondary school,

known as the Stefan problem and is used in the

youth he was an avid singer; subsequently he

tween both phases. The phenomenon became
modelling and control of the solidification of
melted metals in the metallurgical industry.
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Artistic soul

and he played music throughout his life. In his
learned to play the violin and towards the end
of his life he even made one himself.

DOMOVINA
"HOMELAND"
Listen to Stefan’s poem Homeland in slovenian language.

(Jožef Stefan, 1855)

Ljuba domovina,
kako si zakrita,
krog in krog z gorami
tesno si ovita.

Malo jih je malo,
kteri te poznajo,
manj še tistih,
kteri radi te imajo.

Mene pa le vleče
med gorice tvoje,
tje kjer tožno serce
ima ljube svoje.

Literature:
Sandi Sitar, Jožef Stefan, pesnik in fizik, založba Park, Ljubljana 1993.
Sandi Sitar, 100 slovenskih znanstvenikov, Ljubljana, 1987.
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BEYOND THE VISIBLE
TEMPE
A lecture in Karlsruhe, Germany.
Personal archiv of Primoz Strojnik, D.Sc.

Aleš Strojnik was born on 21 May 1921 in

Ljubljana, where he graduated from the Technical Faculty of the University of Ljubljana. He

worked as an aircraft designer at the Peter

Hribar factory under the mentorship of professor Anton Kuhelj, who was later his PhD
advisor at the Faculty of Mechanical Engineering of the University of Ljubljana. After secur-

ing a position at the Faculty of Electrical Engineering of the same university, he specialised
in electron microscopy at the renowned Cav-

endish Laboratories at Cambridge University.
In 1969 he accepted a position as professor
at Arizona State University in Tempe. Stojnik

was keenly aware of the importance of international cooperation and his career led him

from Sweden and Egypt to Germany, Australia, and the US. He died in Tempe, Arizona, on

6 November 1995 and is buried at Žale Cemetery in Ljubljana.
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His work spans the fields
of electronics, electronic optics, vacuum technology, power transmission, electrostatics,
magnetism, physics, and aircraft
design.

CAMBRIDGE
KARLSRUHE
LJUBLJANA
ALEXANDRIA
CAIRO

MELBOURNE
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Before take-oﬀ with the S1 on a hill overlooking Bokalce near Ljubljana.
Personal archiv of Primoz Strojnik, D. Sc.

PASSION OF YOUTH
After retiring, he returned to his passion for

aircraft design. He designed and built multiple

light aircraft and motor gliders and his S-4 even
broke the world speed record in its category.
During a flight in his airplane.
Personal archiv of Primoz Strojnik, D. Sc.

PING-PONG MASTER
Not only was Strojnik an excellent ping-pong

player, but he made his own equipment as well.
He used his technical knowledge to make paddles that completely befuddled his opponents.
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LEM4 electron microscope. Personal archive of Primoz Strojnik, D.Sc.

Elastane, magnification 370x.

Wool, magnification 2500x.

Polyamide, magnification 1800x.
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WITH ATOMIC PRECISION
In 1955 Strojnik designed and constructed

his first electron microscope in Ljubljana, the

LEM1, making Yugoslavia the fifth country in the
world to have its own electron microscope and
one that was the product of domestic know-

-how. In the subsequent years, the Electron Mi-

croscopy Laboratory, which Strojnik established

and led at the Faculty of Electrical Engineering,
would produce a series of electron microscopes,
named LEM1 to LEM4. The latter, which was produced by the company Iskra, was the first such
device in the world to be air-cooled.

Electron microscopes have a higher resol-

ving power than optical microscopes, whose re-

solution is limited by the wavelength of visible

light to 0.4-0.7 thousandths of a millimetre. As
a source of illumination, electron microscopes
use a beam of accelerated electrons, which, in

accordance with the laws of quantum physics,

behave like waves. Due to the mass of electrons,
such waves have wavelengths up to 100,000 times shorter than visible light, making it possible to detect individual atoms.

TEACHING
Strojnik was considered an exceptional tea-

cher and lectured at the Faculty of Electrical En-

gineering between 1950 and 1969. He believed
that teaching was an important duty for every

professor, which also motivated him to write

textbooks for all the subjects he taught. His books on aviation, including popular science titles
and expert works, are considered superb.
Literature:
Aleš Strojnik, Marija Scholl, Physics Today, May 1997.
Sandi Sitar, 100 slovenskih znanstvenikov, Ljubljana, 1987.
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Strojnik at the 23rd Slovenian Science Festival in Ljubljana.
Photo: Sanja Živković.

LOS ANGELES

A native of Ljubljana, Marija Strojnik (born 13

July 1950) started studying physics at the Uni-

PHOENIX

TEMPE

TUSCON

versity of Ljubljana and completed her studies

at Arizona State University in Tempe, AZ. While

there, she collaborated with her father Aleš
Strojnik, who was building an electron microscope. After finishing her master’s degree in

LEON

physics, optical sciences, and engineering, in
1979 she became the first woman to receive a

PhD in optical sciences from the University of
Arizona in Tucson.

After working at Rockwell International (lat-

er sold to Boeing) in Los Angeles and then at
Honeywell in Phoenix, she took a position at

the California Institute of Technology, which is

also an oﬃcial NASA centre. She is currently a

lecturer at the Optical Research Centre in Leon,
Mexico, where she focuses on discovering ex-

oplanets, i.e. planets outside our solar system.
She has designed a special instrument for the

optical detection of planets next to a bright star.
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Optical physicist, infrared radiation specialist, editor and professor.

LJUBLJANA
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The prestigious George W. Goddard Award, 1996.
Photo: Tamino Petelinšek. Personal collection.

CASSINI MISSION
She is best known for developing an auton-

omous technique for optical navigation, which

remains one of the fundamental methods for

determining location and orientation on and
around Earth. With the help of star charts, an

intelligent CCD camera, and a computer cal-

culating directions based on an algorithm she

of Optics and Photonics bestowed on her the

Earth-based calculations. The technology was

She became the first woman to receive this ac-

developed, spacecraft became independent of
first deployed on the Cassini mission to Saturn.
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For this invention, the International Society

prestigious George W. Goddard Award in 1996.
colade.

A charge-coupled device (CCD) camera with a light-sensitive electronic detector
that Strojnik uses for her work, 1992.
Personal collection.

FROM STONE AGE
TO FUTURISM
As a scientist dealing with the future

throughout her life, Marija sometimes speculates about what it would be like to live in the
Stone Age. Her life expectancy would be shorter due to poor nutrition, but she thinks that

that would not be such a tragedy because she

would die before getting cancer three times.
Since there were no lenses in the Stone Age, she
would have to live without the optical technol-

ogy that helps her see and navigate through un-

chartered territory. In the Stone Age she would
need good vision to find food, now she needs
good vision (and a smartphone) to find her way
in unfamiliar cities. Meanwhile, her children and

their children will need intelligent cameras to
guide them as they discover planets in nearby
star systems.
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At work in the laboratory, 1975.

Lecturing at the Optical Research Centre in Leon, Mexico, 2016.

Personal collection.

Personal collection.

YOUNG SCIENTIST
Despite a “traditionally girl-oriented up-

bringing”, she displayed an early interest in
science. She would help her father Aleš, an electrical engineer, from an early age and learnt

a great deal about physics and optics. In 8 th
grade she even built a transistor radio. The first

missions to the Moon kindled in her a passion
for space exploration and the solar system.
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Aleš Strojnik with his daughter Marija at the 33rd Annual Meeting of the Electron
Microscopy Society of America in Las Vegas, Nevada. Aleš was a session chairman and Marija delivered a paper on strongly-excited magnetic lenses. 1975.
Personal collection.

Literature:
Gobec, Edi: Slovenski ameriški izumitelji in inovatorji : njihove sledi na Zemlji in v vesolju. Ljubljana, Družina, 2015.
Kobal, Edvard: Strast po znanju in spoznavanju : pogovori z velikimi slovenskimi znanstvenicami in znanstveniki. Ljubljana, Ustanova Slovenska znanstvena fundacija, 2003.
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A portrait of Trubar. Woodcut, Jacob Lederlein, 1578.

IN THE BEGINNING
WAS THE WORD
Born in the village of Rašica near Velike

Lašče, Primož Trubar studied theology in Rijeka, Salzburg, and Vienna. He was a priest in

Trieste, Loka pri Zidanem Mostu, Laško, Lju-

bljana, and Šentjernej. After converting to
Protestantism, he was forced to flee to Ger-

many, where he worked in Nürnberg, Rothenburg, Kempten, and Bad Urach. Following his

return to Ljubljana, he took up the position
of vicar of the Protestant Church in Ljubljana. Exiled once again, he spent some time in

Lauffen before he settled down in Derendingen, where he died.
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Trubarjev portret. Lesorez, Jacob Lederlein, 1578.

A Protestant priest, religious
reformist, translator, and the author of the first printed book in
Slovenian; he is considered to be
the founder of the Slovenian literary language and consolidated
its formal grammar.

ROTHENBURG
NUREMBERG
LAUFFEN

BAD URACH
DERENDINGEN
VIENNA

KEMPTEN

SALZBURG

LJUBLJANA
RAŠICA
TRIESTE

LAŠKO
LOKA
ŠENTJERNEJ

RIJEKA
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A reprint of Trubar’s Catechism from 1935.
Technical Museum of Slovenia.

Listen to Trubar’s old slovenian language.

BELOVED SLOVENIANS ...
In 1550 Trubar wrote and published the first

printed book in the Slovenian language, the Ca-

his time, Slovenian only existed in the form of

lue of Protestantism: to make the word of God

By creating a single language, he unified the

techism. He was guided by the fundamental vaaccessible to the common people in the verna-

cular. With Catechism he built the foundations

of a literary language designed to be understood by the speakers of all Slovenian dialects. In
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geographically and socially dispersed dialects.
Slovenian nation and highlighted its uniqueness to the outside world. To this day, his actions
remain a pillar of the Slovenian national identity and statehood.

Photo: Sanja Živković.

ABECEDARIUM
Realising that the people first needed to

learn to read and write, he followed up the Ca-

techism the same year with his Abecedarium,
an eight-leaf booklet containing the first Slovenian alphabet.
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A reprint of Trubar’s Catechism from 1935.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.

BOOK BARRELS
TRUBAR'S POTICA
The first record of potica, Slovenia’s signatu-

re cake, dates back to Trubar’s era. At the time

it was called povitica, meaning a cake made of

rolled dough. The expression appears in the 1575

edition of the Catechism and the New Testament of 1577.
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All of Trubar’s books, which were printed in

Germany, were shipped to Slovenian readers in

wooden barrels. Being waterproof, barrels were
used to transport all manner of goods at the

time. This was also the best way to conceal the
content of shipments and smuggle forbidden
Protestant books at a time when Protestants
were being persecuted.

The statue of Primož Trubar, the work of sculptor Franc Berneker, was erected
in 1910 during the period when Ivan Hribar was the mayor of Ljubljana. It was
located in what was then the Bleiweis Park infront of the Narodni Dom, joined
later by the Orthodox church in the background.
Photo: Irena Marušič, Technical Museum of Slovenia.
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Sunita Williams in a spacesuit. NASA.

1965

EUCLID

NEEDHAM

ANNAPOLIS

SPACE WALKER

HOUSTON
MELBOURN

Born in Euclid, Ohio, on 19 September 1965 to

an ethnic Indian father and a mother descended
from Slovenian immigrants, Sunita L. Williams

grew up in Massachusetts and attended the
Naval Academy in Annapolis, where she grad-

uated in physics. She trained to be a helicopter
pilot and became a test pilot for diﬀerent types

of aircraft. In 1995 she completed a master’s de-

gree in engineering management at the Florida
Institute of Technology. After visiting the space

centre in Houston and meeting with astronauts,
she decided to pursue a career in space exploration. She was selected for astronaut training by

NASA from among several thousand applicants
and became a part of their astronaut team.
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Pilot, officer, and prominent
astronaut with several International Space Station records to
her name. She is one of the few
people to have been in space
more than once.
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The International Space Station. NASA.

INTERNATIONAL
SPACE STATION
While staying at the International Space Sta-

tion, she conducted scientific experiments and

concurrently repaired and upgraded the station
in open space. She was entrusted with opera-

ting the robotic arm, an assignment in which

she was able to leverage her physics and engineering know-how.

Her extraordinary persistence and resource-

fulness enabled her to set several records. With

195 consecutive days spent at the International

Space Station, she was the record holder among
female astronauts until June 2015. She spent 321

days or almost 11 months in space in total. Until 2017, she was also the record holder among

women with seven space walks and a total of 50

hours and 40 minutes of extravehicular activity.
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Exercising at the International Space Station. NASA.

Carrying out repairs on the outside of the International Space Station. NASA.

MARATHON: SPACE
VERSUS EARTH
Sunita and her older sister Dina are keen ma-

rathon runners and have been very competitive
from an early age. They even did a marathon

while Sunita was in space: while Dina ran in the
streets of Boston, Sunita ran on a treadmill at

the space station and because the climatic con-

ditions were more favourable she beat her sister on Earth.

“Every trip is more about discovering yourself than other places. And for some reason,
it takes all this technology for us to come up
here and understand the simplicity of things. From up here it is really difficult to understand borders, wars, and hate!” (Sunita
Williams)
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The jumpsuit that Sunita Williams wore as the commander of two expeditions to the International Space Station in 2012, Expedition 32 and
Expedition 33. Upon visiting Slovenia in 2013, she donated it to the people of Leše, a village near Tržič where her mother’s family hails from.
Photo: Sanja Živković.
The jumpsuit is kept in the Sunita L. Williams Memorial Room in Leše, which
the astronaut regularly visits whenever she is in Slovenia. The memorial room
has been created by the Institute of Slovenian Astronauts, which also maintains contact with the astronaut. Every year on the anniversary of her first
visit to Leše the Institute organises an Astronaut Day with numerous activities
for young people. The Institute strives to promote the profession of astronaut.
Sunita’s great wish is that someday a Slovenian will follow in her footsteps.
(Melanija Primožič, Institute of Slovenian Astronauts).

KRANJSKA SAUSAGE
IN SPACE
One of Sunita's favourite memories of her

stay on the International Space Station between December 2006 and June 2007 was the time

spent with the Russian cosmonauts during
dinner. On one such evening Sunita shared with
her Russian colleagues a kranjska sausage, a si-

gnature Slovenian dish, which her mother had

given her. All three astronauts truly enjoyed the
meal.
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Med vadbo na mednarodni vesoljski postaji. NASA.

Literature:
E. Kobal, D. Petrač : Astronavtka Sunita L. Williams : državljanka vesolja. Ljubljana. Ustanova Slovenska znanstvena fundacija, 2010.
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A portrait of Sigmund (Žiga) Zois. Slovenian Museum of Natural History.
Drawing by Matjaž Učakar.

TRUE
ENLIGHTENEMENT MAN

Sigmund (Žiga) Zois was born in Trieste.

His father Michelangelo, a Swiss national, had
moved from the Bergamo region to Ljublja-

na, where he was a shopkeeper. He quickly
amassed significant wealth and was made a

baron. He also married a Slovenian noblewoman Ivana Kappus nob. Pichelstein, being his second marriage. The family moved to Trieste but

returned to Ljubljana when Sigmund was two.
He received a formal education in Ljubljana and
Italy, but also expanded his horizons by travel-

ling through Germany, France, the Netherlands,
and Switzerland. He inherited his father’s title,
along with numerous properties and ironworks.
He died in Ljubljana, where he is buried.
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The central Enlightenment
figure in Slovenia, patron of the
arts, businessman, mineralogist,
natural scientist, and ornithologist. Scholarships for talented
young students and the national
award for achievements in science are named after him.

LJUBLJANA

TRIESTE

ROME
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Zoisite from the type locality Prickler Halt at Saualpe in Austria.
Slovenian Museum of Natural History. Photo: Sanja Živković.

A COMPLETELY NEW MINERAL
In 1804 the mineral trader Simon Prešeren

procured for Zois materials from Saualpe in Carinthia and Zois recognised a new, hitherto un-

and is widely used as a gemstone. It is typically

by foreign experts. In honour of Zois, the Ger-

pending on the site. The pink variety of zoisite is

known mineral, which was later also confirmed
man mineralogist Abraham Gottlob Werner,
who devised a system for classifying minerals,
named it zoisite.
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Zoisite is a silicate found in the Earth’s crust

opaque and white or grey, but the hues vary decalled thulite. A blue and violet variety was di-

scovered in Tanzania, which is called tanzanite
and is valued as highly as precious gemstones.

An ammonite from the Triglav Lakes area.
Slovenian Museum of Natural History. Photo: Matija Križnar.

THE TRIGLAV VOLCANO?
In Zois’s time it was not yet perfectly clear

how the rocks that form the peaks of the Julian Alps had formed. Some believed that the
peaks were created by volcanic activity, others
opposed this notion. The answer was provided
by Zois. In his quest to find iron ore deposits, he

financed two expeditions to the Alps that brought back ammonites, an extinct group of mari-

ne molluscs from the Mesozoic, from the Triglav
Lakes area. Zois was thus able to prove that the

rocks from the upper reaches of the Alps were
created by sedimentation in a marine environment and were not of volcanic origin.
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A portion of the comprehensive Zois Collection at the Slovenian Museum of
Natural History. Photo: Miha Jeršek.

PRECIOUS
MINERAL COLLECTION
Zois managed to assemble a comprehensi-

The collection includes a 1.2 kg piece of amber that is the biggest single piece of
amber not only in Slovenia but in the broader region as well.
Photo: Miha Jeršek.

ve collection of minerals, which is kept by the
Natural History Museum and represents the
foremost culturally and historically significant

mineral collection in Slovenia. It includes not

only minerals but also ores, fossils, and rocks, as
well as a 1.2 kg piece of amber that is the biggest

single piece of amber not only in Slovenia but in
the broader region as well.
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Common quail.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.

Common nightingale.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.

BIRDS IN SLOVENIAN

Common starling.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.

Zois’s ornithological endeavours are less

known and less well researched. The National

and University Library has two extraordinary
manuscripts of ornithological records from the

late 18 th century. The Ornithological Diary is a
systematic record of bird names comprising 430

species’ scientific names and names in French
and German. In Nomenclatura Carniolica, Zois

recorded for the first time the Slovenian names
of the vast majority of birds then known to science in Carniola.
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The monument to Zois is in a form of a pyramid formed from roughly carved
square stones erected in 1927 following the plans of the architect Jože Plečnik,
within the arrangement of Zois Street. Photo: Jakob Marušič, Technical Museum
of Slovenia.
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Bronze bust of Sigmund Zois, the work of Mirsad Begić, located on the facade
of Zois Palace on Breg in Ljubljana. (His gravestone, which was relocated from
the cemetery of St. Christopher, is inbuilt in the courtyard.) Photo: Jaka Blasutto,
Technical Museum of Slovenia.
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ARTEFACTS AT KNOWLEDGE
WITHOUT FRONTIERS.
STANKO BLOUDEK

PLANICA, OUR QUEEN

Bloudek designed the first hill in Planica

himself, but in the subsequent re-design he
GLASSES believed to be Bloudek’s only pre-

served personal effect.

Ljubljana Historical Archives, Idrija Division. Photo: Sanja Živković.

collaborated with Ivan Rožman. For each event
he would measure the hill and propose slight

tweaks. The adjustments were made only par-

tially with earthworks as Bloudek simply used
snow to adapt the hill profile. There is not a

single ski jumping hill in the world that has

been changed as often in such a short period
of time as Bloudek’s giant hill in Planica.

A model of the Planica hill based on Bloudek’s designs. Built by Janko
Samsa, 2009. Technical museum of Slovenia. Photo: Irena Marušič.

ANTON CODELLI
COMPETITION LOJZE

Bloudek became enthralled with airplanes

when he was a schoolboy. He initially built

model airplanes, but would go on to design
fully-fledged flying machines. In 1928/29 he de-

signed a light two-seater sports airplane, the
Bloudek XV, also known as the Lojze. The aircraft

successfully competed until 1934, when the pi-

lot Janko Colnar suﬀered a fatal crash at an air
show in Zagreb. Bloudek was so shaken by the
accident that he stopped designing aircraft.

A model of the Lozje airplane, Made by Albin Novak. Technical museum of
Slovenia. Photo: Sanja Živković.

FROM AFRICA

The ceremonial headgear of the Konkom-

ba people is made of squash and decorated

with horns, cowrie shells, and glass pendants.
Cowries, a type of sea snail, were used as cur-
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rency in parts of Africa up until the early 20

th century. Young boys would decorate their

ANTON PETERLIN

battle gear with cowries for initiation rituals,
in a display of wealth and to send a message

to the girls that they were ready for marriage.
In battle, cowries were used as amulets allegedly shielding the warriors from harm.

Togo, 20 th century, from the Anton Codelli Collection at the Slovene
Ethnographic Museum. Photo: Jure Rus.

ANTON MAVRETIC
PETERLIN’S ATTACHÉ CASE, purchased in the

US, which he used on business trips for decades.
Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.

MEMORY UNIT, PROTOTYPE

In 1972 Mavretič built an early memory

unit for NASA’s IMP 7 and IMP 8 spacecraft.
The prototype was the result of an experiment with Faraday cups for measuring the

solar wind. The module’s 7-kilobit storage capacity may seem negligible today, but at the
time it was a major stepping stone in a much

larger project. The structure with four Faraday
cups that Mavretič’s team designed five years

later would become one of the most impor-

tant space instruments of all time, the Voyager mission’s PLS instrument.

Cultural Centre of European Space Technologies. Photo: Nebojša Tejić, STA.

PETERLIN’S SLIDE RULE, WHICH HE USED

IN HIS WORK ON A DAILY BASIS. Used by

engineers and engineering students to car-

ry out quick and fairly accurate calculations,
slide rules were a common tool in mechani-

cal and electrical engineering, aircraft design,
in the military, in surveying, and in all other

fields where logarithms, trigonometry, roots,
squares, multiplication, and division were required. Slide rules were eventually replaced
by the HP-35 calculator, which France Rode
helped design in 1972.

Technical Museum of Slovenia. Photo: Nebojša Tejić, STA.
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ANGELA PISKERNIK

HERMAN POTOCNIK NOORDUNG

PISKERNIK’S PRESCRIPTION GLASSES from

the 1960s. Archives of the Republic of Slovenia.Photo: Nebojša Tejić, STA.

TO SPACE AND BACK

This copy of Potočnik’s book with a crit-

ical introduction is a symbol of the integra-

tion of his foundational ideas following his

death: Russian cosmonauts took it to the In-

ternational Space Station, currently the only
human settlement not on planet Earth, and it

was published by the Cultural Centre of European Space Technologies (KSEVT), which continues to develop Potočnik’s ideas.

Cultural Centre of European Space Technologies. Photo: Nebojša Tejić, STA.

THE IDENTIFICATION KEY for flowering plants

and ferns, 1941.

Slovenian Museum of Natural History. Photo: Nebojša Tejić, STA

FRIDERIK (FRITZ) PREGL

.

PREGL’S MICROANALYSIS DEVICE. In the

Angela Piskernik’s herbarium from 1949.
Slovenian Museum of Natural History. Photo: Nebojša Tejić, STA
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past, questions were raised as regards Pregl’s
attitude to Slovenian culture. But it is indis-

putable that he expressed gratitude to the

university in his native Ljubljana when he do-

nated a replica of his microanalysis device to
the University of Ljubljana in 1925. One part of
the device has been preserved by the Faculty

of Education, while a second part has unfortunately been lost.

Faculty of Education, University of Ljubljana. Photo: Tamino Petelinšek.

FRANCE RODE
Rode’s wallet with business cards showing

his previous jobs, and the electronic lock that

he patented. He always carried some dinar, tolar, and dollar bills in his wallet as well.
Technical Museum of Slovenia. Photo: Sanja Živković.

POCKET CALCULATOR

Rode was the lead engineer on the team

that invented the first scientific pocket cal-

culator, the HP-35, which had trigonometric,
logarithmic and exponential functions. Hewl-

ett-Packard, the company he worked for, had
already developed a desktop computer when
William Redington Hewlett came up with
the idea to create a computer that would fit

in his shirt pocket. Development took a year
and sales exceeded all expectations. US Pres-

ident Richard Nixon took one with him on his
first visit to China as an example of the latest

American technological achievement. Soon

after, astronauts took one to space, recognition of what a useful instrument it was.

HP-35 Calculator. Technical Museum of Slovenia. Photo: Tamino Petelinšek.

THE IEEE MILESTONE IN ELECTRICAL ENGI-

NEERING AND COMPUTING AWARD.

In 2009, the Institute of Electrical and

Electronics Engineers (IEEE), the highest pro-

fessional authority in this field, declared the

HP-35 a “milestone in electrical engineering
and computing.” A plaque displaying the text

of the recognition has been installed in the

lobby of Hewlett-Packard Labs in Palo Alto,
California.

Technical Museum of Slovenia. Photo: Nebojša Tejić, STA

.
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MARIJA STROJNIK

Rode’s Hewlett-Packard employee ID.
Technical museum of Slovenia. Photo: Nebojša Tejić, STA

.

ALES STROJNIK

CASSINI MISSION

She is best known for developing an auton-

omous technique for optical navigation, which
remains one of the fundamental methods for

determining location and orientation on and

around Earth. With the help of star charts, an
intelligent CCD camera, and a computer calculating directions based on an algorithm she

developed, spacecraft became independent of
Earth-based calculations. The technology was
first deployed on the Cassini mission to Saturn.
A LEM 5 electron microscope, built by Iskra

in 1969 after Aleš Strojnik had left to work in
Australia. It is the successor to the successful

LEM 4 series, which Iskra started producing in
1966. Technical Museum of Slovenia. Photo: Irena Marušič.
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For this invention, the International Society of

Optics and Photonics be- stowed on her the prestigious George W. Goddard Award in 1996. She

became the first woman to receive this accolade.
Property of Marija Strojnik. Photo: Tamino Petelinšek.

SUNITA L. WILLIAMS

PRIMOZ TRUBAR

BELOVED SLOVENIANS…

In 1550 Trubar wrote and published the first

printed book in the Slovenian language, the
Catechism. He was guided by the fundamental value of Protestantism: to make the word

of God accessible to the common people in the
vernacular. With Catechism he built the founTHE JUMPSUIT that Sunita Williams wore as

the commander of two expeditions to the Inter-

national Space Station in 2012, Expedition 32 (1
June to 6 September 2012) and Expedition 33 (16

September to 15 November 2012). Upon visiting

Slovenia in 2013, she donated it to the people of

Leše, the village near Tržič where her mother’s
family hails from.

Institute of Slovenian Astronauts. Photo: Sanja Živković.

dations of a literary language designed to be
understood by the speakers of all Slovenian dialects. In his time, Slovenian only existed in the

form of geographically and socially dispersed

dialects. By creating a single language, he uni-

fied the Slovenian nation and highlighted its

uniqueness to the outside world. To this day,
his actions remain a pillar of the Slovenian national identity and statehood.

Technical Museum of Slovenia. Photo: Nebojša Tejić, STA

.
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SIGMUND (ZIGA) ZOIS
BIRDS IN SLOVENIAN

Zois’s ornithological endeavours are less

known and less well researched. In Nomenclatura Carniolica, Zois recorded for the first

time the Slovenian names of the vast majority
of birds then known to science in Carniola.

COMMON NIGHTINGALE. Second half of

19 th Century.

Technical Museum of Slovenia. Photo: Nebojša Tejić, STA

.

COMMON STARLING. Second half of 19th

Century.

Technical Museum of Slovenia. Photo: Nebojša Tejić, STA

.
A COMPLETELY NEW MINERAL

Zoisite from the Prickler Halt site at

Saualpe in Austria. In 1804 the mineral trader Simon Prešeren procured for Zois materials
from Saualpe in Carinthia and Zois recognised

a new, hitherto unknown mineral, which

was later also confirmed by foreign experts.
In honour of Zois, the German mineralogist

Abraham Gottlob Werner, who devised a sysCOMMON QUAIL. Second half of 19 th Cen-

tury.

Technical Museum of Slovenia. Photo: Nebojša Tejić, STA
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tem for classifying minerals, named it zoisite.
Slovenian Museum of Natural History. Photo: Sanja Živković.

POLISHED TANZANITE

Zoisite is a silicate found in the Earth’s

crust and is widely used as a gemstone. It is
typically opaque and white or grey, but the

hues vary depending on the site. The pink variety of zoisite is called thulite. A blue and vi-

olet variety was discovered in Tanzania, which

is called tanzanite and is valued as highly as
precious gemstones.

Kept by Miha Jeršek. Photo: Nebojša Tejić, STA

.
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STAMPS
Postage stamps are not merely small piec-

es of paper with a printed image and nominal

value. With their motifs, a country can present its natural, cultural and historical heritage

and preserve the memory of meritorious individuals, events and important anniversaries.

At the Museum of Post and Telecommuni-

cations, an out-station of the Technical Muse-

um of Slovenia, we hold a rich philatelic collection of about 1,500 stamps, first day covers
and postal stationery.

ANTON PETERLIN, 2012 Picture postcard

issued to mark the 100th anniversary of the

birth of Slovenian physicist Anton Peterlin.
The postcard features his bust, the Jožef Ste-

fan Institute of which he was the founder, and
a model of a macro-molecule. (S0004576)

Special mention should be made of the

Verigar issue, the very first Slovenian postage
stamps that will go on public display for the

first time in the temporary exhibition of the
100th anniversary of their issue, in 2018.

We went through our collection to dis-

cover who of the scientists presented at the

exhibition ‘Knowledge without Frontiers’ de-

served public acknowledgement in a stamp
form.

HERMAN POTOČNIK – NOORDUNG, 1992

Commemorative stamp issued upon the 100th

anniversary of birth of Herman Potočnik –

Noordung, with an image of Earth and his design of a space station. (A343.LBK142)

JOŽEF

STEFAN,

1993

Commemorative

stamp issued upon the 100th anniversary of
the death of Jožef Stefan. (A343.LBK031)
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JURIJ VEGA, 1994 Commemorative stamp

issued upon the 200th anniversary of the
JOŽEF STEFAN, 1993 First day cover with the

image of Jožef Stefan issued together with the
stamp and the first day of issue postmark upon
the 100th anniversary of his death.(A343.LBK032)

PRIMOŽ TRUBAR, 2008 First day cover with

the Primož Trubar stamp, image of his book
and first day of issue postmark “29.1.2008

publication of Vega’s logarithm tables with

ten decimal places, Thesaurus logarithmorum
completus and in commemoration of the
240th anniversary of his birth. (A343.LBK091)

JURIJ VEGA, 1994 First day cover on the sub-

ject of ‘Discovery and inventions’, with images
of Jurij Vega and Janez Puhar. (A343.LBK092)

PRIMOŽ TRUBAR CATECHISMUS 1315 VELIKE
LAŠČE.” (A1204.LBK005)

PRIMOŽ TRUBAR, 2008 Commemorative

JURIJ VEGA, 1954 Commemorative stamp

stamp from the series ‘Prominent Person-

issued by FNR Jugoslavija to recognise the

ure from Slovenian cultural history – Primož

(A3411.LBK253, Slovenika)

alities’ with an image of the important figTrubar. Issued upon the 500th anniversary of

200th anniversary of the birth of Jurij Vega.

his birth. (A1204.LBK001)
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SIGMUND ZOIS – ZOISITE, 2005 Commem-

orative stamp with an image of the mineral
SIGMUND ZOIS, 1997 First day cover from

the series ‘Prominent Personalities’ with an
image of Baron Sigmund Zois and a drawing

of Zois’s invention – a blasting device for furnaces. (A389.LBK039)

zoisite issued in 2005. Issued on the 200th

anniversary of the date when European mineralogists published the discovery of a new

mineral, which they named after Sigmund
Zois. (S0003298)

SIGMUND ZOIS, 1997 Commemorative

stamp on the subject of ‘Prominent Personal-

ities’ with the image of Baron Sigmund Zois.
(A389.LBK038)

Commemorative postcard celebrating ‘100

years of the automobile in the territory of Slo-

venia’, illustrated with the BENZ VELO “Comfortable” – the first automobile owned by Baron Codelli. 1998 (S0003282).
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SIGMUND ZOIS – ZOISITE, 2005 First day

cover with the image of Baron Sigmund Zois
and the mineral zoisite. (S0003176)
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Printer Albin Pogacnik
(1889-1934)
"Walk slowly, it will
take you further but make long steps!"
With these words begins the travel diary of

the printing assistant Albin Pogačnik in 1908
when, after schooling in Budapest, he embar-

ked on foot on the obligatory journey to foreign
lands and printing workshops to help improve

his skills. At the time, such a journey was the

he and his mother moved to Budapest where he

went to school and trained in the printing craft.
After the obligatory study journey he went to
Switzerland for two months and obtained work
in a printing shop with the primary reason that

he could climb the local mountains. When he
was 17, he served with the army for three-years
in Klagenfurt, then returned to Budapest in 1914
and married.

During World War One he was sent to the Ga-

normal way to acquire knowledge and skills

licia front where he was injured and recuperated

of nature and mountains, and is particularly

zo front and then worked the last year of the war

for craftsmen. Pogačnik was a great enthusiast

overwhelmed by the beauties and peculiarities

of the lands that he walked through but in his
diary he doesn't mention any printing work-

shops he visited, as one might expect. In the
period between 25th June and 6th September

1908 he walked the distance of impressive 1200
kilometers, from Budapest to Bergenz in Au-

stria. The diary is written in Hungarian bacause
he lived and studied in Budapest.
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He was born in Ljubljana. When he was six,

for one year in Ptuj. He was later sent to the Isonin Vienna in the National Printing Workshop. In
1918 he returned to Budapest to his family. Life after the war in Budapest was very diﬃcult and so
he returned to Ljubljana in 1923, worked in diﬀe-

rent printing workshops and in 1925 became the

manager of the Sava Printing Workshop in Kranj.
In 1927 he founded his own printing workshop.
He died in 1934. The business was passed down
to his eldest son Albin.

BREGENZ

BUDAPEST

MERANO
BRESSANONE
BOLZANO

KLAGENFURT
VILLACH

MARIBOR
LJUBLJANA
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HUNGARY
BUDIMPESTASZEKESFEHERVAR
JUNE 25, 1908
I left Budapest at 6 in the morning of June

25, 1908. I left my mother with tears in my eyes
and distraught, my only consolation the reali-

zation that this was inevitable. I took a tram
in front of the Western Terminal and travelled

all the way to Budafok with a transfer via Albertfalva. From there on I went by foot. I fou-

nd immediate consolation, for I walked among

cherry and mulberry trees. Naturally, I climbed
a mulberry tree and scrumped for the first
time; the cherries were still too small.
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From there on the path through Nagytétény

was just as boring, but reprieve came soon as I
was able to hop on the carriage of a peasant fa-

mily on which I spent an hour bouncing around

until we arrived in Érd. We parted ways there

and I footed it again, only this time I noticed

7 in the evening via Pettend-puszta, Kápolnás-

ate until I was sated. With a full stomach I con-

there. I was looking for a gentleman, a judge,

a sour cherry tree by the road; I climbed it and
tinued through Kis marton-puszta to Marton-

vásár, where I was able to hop onto a carriage

again and in ¾ of an hour I arrived in Baracska.
The village is halfway between the two cities

and I arrived at exactly noon. At the end of the
village I ate what my mother had packed for
me and rested for 1 hour. I arrived in Pákozd at
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-Nyék, Velence and Sukoró. I had to find lodging
but he was not home. On recommendation of

several people I returned to the beginning of
the village, where there was a grange. I was
able to spend the night in the stable, on a carriage. True, I could have slept through, but I slept

very little, it was just so unusual to do this for
the first time.

HUNGARY
VESZPREMNAGY-KANIZSA
JULY 1, 1908
Today, I travelled to Nagy-Kanizsa via Kis-

Komárom, Salambok, and Récse; nothing interesting to see, only fields. I was very glad when

I got there; I would not have chosen this route

had I known that when I departed. In Nagy-Ka-

nizsa I took the train all the way to Varaždin.

It cost me a lot as well, 1 forint and 5 kreutzer,
which was almost two days’ viaticum (Money

that a journeyman got for two days of walz).
I went to see my grandmother immediately.

She was very surprised, she hardly recognised

me. We could not understand each other since
she only speaks Croatian and I only speak Hungarian and German. But a woman who spoke
German and a man who spoke Hungarian

helped us by interpreting for my grandmother
to tell her what I wanted. I immediately found

her apartment as I left the train station, even
though it was nine years since I had last been

there. Everything was just as it had been when

I left. Over time, it came back to me what it was
like when I was last here.
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SLOVENIA
CELJE-LJUBLJANA
JULY 12, 1908
At 5 in the morning I continued along my

I went up to the castle, which is in the centre of

along the way, which came in very handy for it

bljanica winding below it. From the top there

perennially winding road. There were springs all

was exceptionally hot and there was no breeze.
It was quite a journey to get from Sv. Martin to

Kamnik. I was already starting to get homesick
and because I had been perspiring so much I

hopped on the local train, which got me to Ljubljana for 35 kreutzer at a ¼ to 12. What I saw was
that the entire city had been rebuilt after the last

earthquake, it was quite lovely. In the afternoon
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the city at about 200 metres, with the river Lju-

are beautiful vistas in all directions, in particular
Mount Rak in the north, whose peak reaches up
to 1031 m. The mountain is completely barren

and very popular with tourists; it is also called
Steinische Alpen. There is a tram plying the main

roads of the city. The city has a school for girls on

the frontage of which proverbs are carved in relief letters.

JULY 12, 1908
Today I went to Tivoli Park outside the city.

Opposite the central bridge (Franciscan Bridge)

There is also a lake in the park on which people

lies the Franciscan Church and a square with a tru-

for half an hour for 10 kreutzer. Up on the hill is

Prešeren. It is a standing statue to whom a female

paddle in summer and skate in winter. I paddled

Tivoli Mansion, which is surrounded by a beau-

tiful park. Slightly further up there is also an inn,
called Schweizer Haus, which is built in the Swiss
style and is owned by the city. There is always mu-

sic playing there. There are a lot of visitors. Even
further up at the top there is a lookout point that

oﬀers a beautiful view of the entire city and the
castle on the opposite side.

ly beautiful monument. It is a statue of the teacher

character is handing a palm leaf. Upstream is the
Jubilee Bridge (today Dragon Bridge), a nicely con-

structed new bridge. It is built in the modern style,
with a single arch. There are 3 smaller monuments
there and a four-storey print shop is currently being built, it will be very lovely. It also caught to my

attention that a lot of women are riding bicycles
around here.
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AUSTRIA
KLAGENFURT-VILLACH
JULY 19, 1908
/…/ As I was looking around the street, all of

a sudden the tourist in me awakened, it was as

if the mountains were beckoning me – and so I
went.

THE CLIMB TO
MITTAGSKOGEL
2144 M.
At 11 in the morning I headed south out of

the city along Italianer Strasse, which is the
main Trieste- bound road. As soon as I left the
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city, I was out in the open, or better said, among

the mountains. First, I arrived at Villach Bad,
where there are many diﬀerent spas and baths.
However, an anything but pleasant surprise was
waiting there for me, for as soon as I left the

place it started to rain. I put on my loden coat,
but the downpour was so heavy I was afraid I
would nevertheless be soaking wet. I was forced

to stand for half an hour under a tree with a

lush canopy. When the rain subsided, I pressed
on until I arrived in a small village whose name

I was not able to learn. Here a trail branches oﬀ
the road heading towards Latschach through
the villages of Techanting and Mallestig. In

Latschach I could see the Faaker See up north,

which lies 561 metres above sea level. Just before

the lake there is a small bath, Faak, which also

From the very beginning the path was not

has a rail connection. In Latschach I entered the

particularly easy, it led over scree and roots, and

said that climbing accidents could be reported

Via the villages of Unter and Ober-Greuth,

first inn, which had several signs. The first one

there, the second said that the red sign points to
Bertha-Hütte towards Mittagskogel. I entered

and, because I was hungry, asked for food. The
lady of the house was very good-hearted and
when I told her I was a tourist from Budapest I
paid 10 kreutzer for both bread – which (at least

in Budapest) was worth 5 kreutzer – and ham,
worth at least 20. She also instructed me which

way I should go. I had to continue south of the
church, where there was already a sign.

I had to cross a small stream not once but twice.
the path led to Outschena, which has a small

church. There are no vistas from there, for the

view in all directions is blocked by tall conifers.
The people here live oﬀ forestry, and they are

making quite a decent living. When I arrived, I
entered the only inn, whose address they gave
me at the inn down the mountain. There I got

free curded milk, salami, and all the bread that I
wanted. I had an excellent soft bed, for which I
paid 20 kreutzer. I had a good night’s sleep.
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JULY 20, 1908
Today I got up at 6, had breakfast, and took

oﬀ at ½ past 6. The path was almost vertical.
At ½ past 8 I arrived at Bertha-Hütte (a shelter), where a woman with a child was keeping
things tidy. There were already two tourists
from Berlin there who had not yet ascended the
peak due to the cloudy weather. At ½ past 9 it

cleared up and I ascended the peak alone, which was a two-hour eﬀort. The marked trail leads twice past tall rocks, where thick ropes had

been installed to prevent people from falling

oﬀ. It was diﬃcult walking towards the peak

because it required climbing almost vertically
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on scree, which kept rolling and thunderously
falling into the depths. I finally succeeded in

getting to the top. The clouds at the top were so
thick that I could not see anything. I had to wait

2 hours until it cleared up. But then I was tre-

ated to a magnificent scene. Towards the east,

the tall peaks of the Karavanke. Towards north,
the lakes Wörther See, Ossiacher See, and Faa-

ker See surrounded by mountains. Towards
the west, Villach in a valley with the winding
Drava, appearing in the glint of the sun as if it

were silver. It meanders for a long time before

it gets to Rosenthal. To the south, one can see

Mount Triglav with its tall peaks. After I had soaked in the views, I went looking for edelweiss

among the rocks. I found many diﬀerent Alpine

then continued my journey to Faak, from where

small bushes and has violet flowers, but I cou-

and at ½ past 6 returned to Villach, where the

flowers, including alpenflora, which grows in
ld not find edelweiss anywhere, even though

I even climbed up to spots from which I could
have easily slipped. After I got tired of the frui-

tless search, I headed back. Like a chamois, I was
jumping from rock to rock and by 8 in the af-

ternoon I had returned to the shelter. I entered
my name in the book there and wanted to pay
20 kreutzer for lodging, but the woman wou-

I crossed Mount Tolona (666 m) to Maria Gail
housekeeper was already fearing that I had re-

mained stuck up there somewhere, all broken.
Just when I gazed back up at Mittagskogel, the
sun irradiated the peak as if crowning it, and it

was then that I realized that I had become completely captivated by the mountains and could

have immediately climbed up to the peak again.
In the evening, when I returned to the city, I

ld not accept the money. I therefore bought 4

was perfectly fine and did not feel fatigued at

so I left the shelter at 1600 metres above sea

on flat roads, for mountains do not corrupt the

postcards and the woman gifted me two more,
level with 6 cards. I returned to Latschach and

all. It is better to walk across mountains than
feet, they make one stronger.
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VILLACH-BRIXEN
JULY 24, 1908
/…/ It was already approaching evening and

when the sun shone on the peaks of the Dolo-

so he now looks like a true Vorarlberger, he even

I walked on and suddenly caught up with a

the side. A small green hat. A white shirt with

mites, they were bathed in beautiful red hues.
journeyman. He too was a tourist who wanted
to climb mountains. He now comes here every
year and does long tours. He is also Hungarian

but he has worked in Tyrol and Vorarlberg and

122

dresses that way. Short pants with ribbons on

green suspenders for the pants and a colourful
handkerchief. The socks do not quite reach all

the way to his boots. There were two of us now,
and I was just as glad about it as he was /…/

SWITZERLAND
BERLINGEN
AUGUST 14, 1908
This morning, after I had changed German

money into Swiss money (franc and centimes),
I crossed the border at 8. I was not held up for
long. I entered an inn in a village called Berlin-

gen at noon. I ordered a large bottle of beer and

soup. I ate the soup and a large slice of bread,
which only increased my appetite. I also had

a roast and roasted potatoes. I finished with
a black coﬀee. After I mentioned I was a trav-

eller, I paid 1 franc for the whole thing, which

is 48 kreutzer. Later, I also bought chocolate,
but it gave me such a stomach ache that I only

got to the next village, Steckborn. From there,
I went to the Verpflegstation (a place where

journeymen doing their walz would get their
travel allowance) in the evening. Here in Switzerland, Verpflegstationen are in inns and you

don’t have to work through them like you do
in Austria.
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