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THE POLISH TRACE
COMPOSED FROM COMMONLY AVAILABLE SOURCES
BY
LECH POLKOWSKI FOR IJCRS2017
FOREWORD
It is a desire of many participants of conferences to learn as much as possible about the
history and culture of he visited country and place and organizers try to satisfy this desire by
providing excursions into attractive places and sites. IJCRS2017 also tries to take participants
to historic sites of Warmia and Mazury and to show elements of local culture.
As an innovation, we propose a booklet showing some achievements of Polish
scientists and cryptographers, no doubt many of them are known universally, but some
probably not. What bounds all personages described here is that they all suffered due to world
wars, th efirst and the second. These wars ruined their homes, made them refugees and exiles,
destroyed their archives and libraries, they lost many colleagues, friends and students but
were lucky enough to save lives and in some cases to begin the career overseas.
We begin with the person of Jan Czochralski, world famous metallurgist, discoverer of
the technique of producing metal monocrystals `the Czochralski methode’ and inventor of
duraluminum and the `bahnalloy’ who started his career and obtained its heights in Germany,
later returned to Poland, became a professor at the Warsaw Polytechnical, played an important
role in cultural life of Warsaw, lived in Warsaw through the second world war and the
Warsaw Uprising of August-September 1944 and after the war was accused of cooperating ith
occupying German forces and though judged innocent was literally erased from the public life
and any information about him obliterated. Forced to return to his native township of Kcynia
and subjected to frequent raids by the secret service died in oblivion. Only in 2011 this
forefather of the silicon era was restored to the public conscience, a striking example of the
workings of the inhuman system that fell on Central Europe.
We continue with the story of years 1919-20 and with Polish cryptographers who were
involved in deciphering Soviet messages sent among military units invading Poland. The
emergence of organized cryptographic service in the Polish Army was possible due to
aftermath of partitions of Poland among Russia, Austria and Prussia. Armies of these
countries employed many officers of Polish nationality and these officers after 1918 and
resurrection of Poland joined the Polish Army. Among them were highly trained intelligence
officers and at least two of them Karol Bodeskuł and Józef Rybak unertook the task of
organizing the Cipher Bureau.
The events of 1919 had shown that this institution was really necessary, especially
when military actions started. By the happy coincidence, the Cipher Bureau was joined by Jan
Kowalewski, extremally gifted man, who was able to decipher the Red Army code and was
given task of organizing the radiointelligence. With help of mathematicians Stanisław
Leśniewski, Stefan Mazurkiewicz and Wacław Sierpiński, he was able to read off thousands
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of messages and this fact was one of the factors which brought the victory in the Polish-Russo
war.
The Cipher Bureau had in the interwar period to turn their attention to the opposite
direction and watch activities in Germany. By a happy turn of events they acquired an
exemplar of the German cipher machine Enigma sent into Poland by mistake. This time the
former Prussian part of partitioned Poland supplied mathematicians fluent in German who
begun their work on Enigma leading in a short time to recognition of the coding mechanism
and many theoreical and practical results speeding up the task of decoding.
In July 1939, two copies of Enigma were given to the French along with manuals and
technical details, of which one went to Great Britain so allies of Poland were given on the eve
of war a valueless gift. War engulfed the Cipher Bureau who shared the fate of millions of
Poles flying abroad to Hungry, Roumania and then to france, Spain, Portugal later to England,
or overtaken by Russians and sent to Siberia or simply murdered. Cryptographers were able to
contnue their work and among them Jan Kowalewski who set in Lisbon a centre on the
European scale supplying extremally valuable information to British intelligence. After war
they were mostly staying abroad.
Finally, we encounter Polish logicians of the Warsaw School in persons of the leaders,
Leśniewski, Łukasiewicz and Tarski. Their fates illustrate also the common fate of very many
people in this country. Leśniewski, torn out of his milieu in Lwów, found himself in
Moscow, luckily he was able to work which resulted in Merology. His archive was burned
completely during Warsaw Uprising of 1944. Łukasiewicz, hailing from the Austrian
province, saw his house destroyed in September 1939 and left Poland for Belgium through
Germany in 1943 to land finally in Dublin. Tarski left Poland for USA in August 1939, his
Jewish family perished in the Holocaust. Their intellectual legacies form the eternal part of
the cultural heritage of mankind, the Polish trace.
The region of Warmia and Mazury experienced the history to the great extent. Great
battles of the first world war between German and Russian armies, tragic moments of the
second world war with millions fleeing west, the history symbolized by the remnants of
wolfschanze, baroque palaces of great prussian landowners, churches of various
denominations, testify to the multinational, multicultural character of the land and to its
turbulent history.
Enjoy the stay in Olsztyn and its neighborhood and take with You the experience of
meeting Warmia and Mazury.
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(source: Narodowe Archiwum Cyfrowe)

.JAN CZOCHRALSKI
The inventor of a method for producing large metallic crystals, among them silica and
germanium crystals, was born on October 23th, 1885 in Kcynia, a little town in Central
Poland, in the region called Pałuki, near Bydgoszcz as the 8th child of the Polish craftsman
Franciszek Czochralski and his wife Marta from the Suchomski family. His father was a well
known and respected carpenter and this trade was passing in the family from generation to
generation.

Family home of Jan Czochralski in
Kcynia, Szewska str. 25
(source: Archiv of Mrs Maria Kuzma)

Young Czochralski according to the family wish attented the Teachers College in Kcynia
preparing for the teacher career and graduated but did not accept his diploma due to not good
grades with which he did not agree and he torn the diploma throwing it out. In schooldays, he
acquired a knack for chemistry and chemical experiments and sometimes caused unpleasant
effects in his home. These two factors caused departure from his homestead: at the age of 16,
he left Kcynia stating that he would return when he would be famous. He settled in another
nearby small town Krotoszyn, where he started work as apothekary’s helper continuing his
private studies in chemistry. When 19, in 1904, he went to Berlin, the nearest great academic
center and begun work in the Apotheek of Dr Herbrand in Altglienicke; at that time, he was
involved in analyses of oils, greases, ores which was at those times a duty of apotheeks. He
moved to the laboratory of Kunheim & Co. near Berlin, in Niederschoenweide, and then to
the large business Allgemeine Elektrizitats Gesellschaft (AEG.) Even as he was only 21 years
old, he was given the task of introducing aluminum to electrotechnical industry. He tested his
ideas in Kabelwerk Oberspree in Oberschoneweide where he became the head of steel and
iron research. Meantime he attended Charlottenburg Polytechnical near Berlin and he
obtained there in 1910 the degree of engineer in practical chemistry. In the same year he
married Marguerita Haase from a Dutch family settled in Germany.
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The degree allowed him to enter the area of scientific research and from 1911 to 1914 he was
an assistant to von Mollendorf with whom he published in 1913 his first research contribution
on crystallography of metals and theory of dislocations in Zeitschrift des Vereines Deutcher
Ingenieure. Czochralski was working on aluminum and its introduction to electrical
engineering so he studied technologies for producing wires, sheets and forms from aluminum.
In 1916 Czochralski discovered the method for producing metallic crystals named
after him. Basically the Czochralski method was aimed at measuring the rate of growth of
metallic crystals, which was adopted for obtaining large crystals in particular of silica and
germanium which later allowed for manufacturing of silica wafers, semiconductors and
processors. As many breaktrough inventions, this was also due in part to an accident:
Czochralski dipped his pen by mistake in a pot of melted tin and when pulled it out, he
observed a thin wire of metal at the nib of the pen. Realizing the possible breaktrough, he
replaced the nib with a capillar tube and the hand keeping the pen with a motor driven
mechanizm: by measuring the maximal velocity with which the thin metal thread could be
drawn without breaking, the crystalization rate was evaluated. Czochralski discovered that the
thread drawn is a monocrystal. The crystals obtained then were of 1milimeter in diameter and
15 centimeter long. Later, the Czochralski method was applied by Wartenberg towards
obtaining large crystals of metal. In 1950, the method was applied in Bell Labs by G. K. Teal
i J. B. Little in order to obtain crystals of germanium which made possible the manufacturing
of transistors on the industrial scale.
The results obtained by Czochralski made him famous and respected in the German
scientific circles. Due to this factor, Czochralski was able to prevail on the directors of the
Metallbank und Metallurgische Gesellschaft A.G. the establishment of a large metallurgic
laboratory. In 1917, the Laboratory was opened in Frankfurt a.Main and Czochralski was
nominated its director. This step soon proved fruitful: In 1924 Czochralski patented the
method of obtaining the tinless alloy called metal B (bahnalloy) which had been applied in
manufacturing high-speed brass for railway bearings. This invention revolutionized the
railway technology and the patent was bought by virtually all countries which of course made
Czochralski rich. These inventions made Jan Czochralski a luminary in the world of
metallurgy: he became in 1926 the president of the German Society of Metallurgy, he was
invited by Henry Ford to Detroit and offered directorate of the Ford metallurgical plant, which
offer he declined. In spite of working in Germany, Czochralski preserved the love of his
homeland: in 1924 he was guiding the German President von Hindenburg through the Expo of
Technology in Berlin speaking in Polish. In spite of this Polish sentiments, he was elected the
President of the German Metallurgic Society.
Many works by Czochralski had the military applications and were kept secret. Yet
there are hints that Czochralski was giving some of his results to the Polish military. The
situation in the beginnings of 20ties was very important for the homeland of Czochralski,
Poland. Torn among three occupants, Russia, Prussia and Austro-Hungary and erased from
the map of Europe for 123 years, Poland regained independence in the aftermath of the Ist
World War in 1918 and started to rebuild its industry and society. This proces went at a rapid
pace, Warsaw University within few years became one of leading scientific institutions, the
plan for the Central Industrial Region (COP) started to bring factories, the harbour of Gdynia
built within two years became the largest port on the Baltic sea coast. After the stabilization
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of political situation, in 1926, as the President of the Polish Republic became elected
Professor Ignacy Mościcki, eminent chemist, the inventor of a method for manufacturing the
nitric aid, who left a professor’s post in Switzerland to return to Poland. He prevailed on
Czochralski the decision to return to Poland. Czochralski became professor of Warsaw
Polytechnical and he organized the Chair of Metallurgy at the Department of Chemistry. His
work was strongly related to military needs of Poland especially valuable was his expertise on
aluminum and other metals in strong demand by military-oriented industry. Already at that
time he was attacked by opponents accusing him of being a German and working for
Germany – a result of many patents by Czochralski registered in Germany – but the
accusations were dismissed. Czochralski as a rich man played an important role in cultural life
of Warsaw as a protector of arts – his wife was an accomplished pianist.
In 1939 Germany attacked abruptly Poland which yielded after 5 weeks of defense
made hopeless when Russian Red Army invaded Poland from the east. Czochralski found
himself in especially difficult situation: as a former German citizen (his attempt at revoking
the German citizenship was not concluded until 1934) and a Polish patriot he had to work out
a line of conduct which would assure his safety and at the same time to allow for work
helping also Polish citizens. The same tragic dilemma was faced by some other Polish
scientists like Rudolf Weigl, a famous specialist in biology and medicine at Jan Kazimierz
University in Lwów, the discoverer of typhoid vaccine, forced by the occupants to produce
the vaccine for Wehrmacht, who at the same time helped Polish scientists like Stefan Banach
by employing them as lice feeders.
Czochralski established in the fall of 1939 in Warsaw Polytechnical the Department of Metal
Research as a trial balloon to check if occupying German authorities allow for its existence.
The Department was accepted and did small work for Germans, like manufacturing spare
parts for motorcycles, and doing similar work for Polish businesses allowed to work as useful
to occupying troops. Its existence, like Rudolf Weigl’s Typhoid Institute, allowed many Poles
to acquire legal documents. Their numer exceeded 70. Czochralski used his influence and
money to save many Poles. He managed to liberate from concentration camps some
professors of Warsaw Polytechnical and to free from prison a number of others. In his
Department, some equipment for underground army was manufactured and remnants of V1
and V2 rockets launched at the center at Peenemunde on the Baltic coast and found in the
south-eastern Poland by members of underground Home Army (AK) were examined by the
professors from Warsaw Polytechnical and after examination liquidated. Some elements of
armaments were manufactured there for AK. The members of the Department took part in
saving Jews from the Warsaw Ghetto and after Warsaw Uprising in August-September 1944
Czochralski due to his standing with Germans and knowledge of the German mentality was
able to save parts of equipment of the Warsaw Polytechnical and of private citizens. This
required some dealings with German military which Czochralski was able to perform.
His services to the Polish Underground Army notwithstanding, Czochralski was after
the liberation in 1945 accused of working for Germany and imprisoned. His accusation was at
that time after dramatic losses of Poland during the war from German hands very serious: he
was accused of `acting in cooperation with German occupational forces to harm Polish
citizens and the State of Poland’. He was imprisoned for few months awaiting the trial. Few
months later he was released by the Order of Court as the prosecutors did not find any
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evidence supporting the accusation. Yet the Senate of the Warsaw Polytechnical voted his
dismissal from the professor post and Czochralski was literally banished from his laboratory.
He did not accept an offer to emigrate to Austria and he remained in Poland. He returned to
his hometown of Kcynia and started with his son-in-law a small business Chemical
Manufacture `BION’ which manufactured shoewax, detergents, in particular famous pills for
coughing with `Pigeon’. These pills were recently found in some place and analyzed;
pharmacologists found that they were the compound drug made of 11 substances among them
7 herbs, ems salt, aspirin etc. Now, compound drugs are regarded as the most modern. Even
in such role he was not allowed to exist freely. Witnesses in Kcynia recollect that many times
during years 1946-1953 a black car stopped by Margo and men from it visited Czochralski
making revisions and search. In 1953, these men from Security Police finally raided his home
in a brutal way and Czochralski died after a heart attack on April 22, 1953. Due to his
relegation from Warsaw Polytechnical and subsequent isolation in Kcynia, Jan Czochralski,
the most cited in history Polish scientific author, became absolutely unknown to the Polish
society. One witness is the fact that a memorial tablet on his tomb was placed only in 1988.
Attempts to rehabilitate him were rejected. Only in 2011 He was rehabilitated and his good
name restored. Now in many places memorial tablets and inscriptions are placed but it is very
sad to think what could happen if he was given freedom to work after the war. Senate of
Warsaw Polytechnical was very slow in giving Czochralski back justice, its members
responsible for disgrace did not want to acknowledge their fault. When the last of them left , it
was possible to rehabilitate Czochralski. His life was aptly summed up by His daughter Lily:
`His Fatherland above all –this was the guiding line of the life of the Father. He thought about
it, for it He worked, for it He acquired fame and for it He suffered so much’. In 2013, the
Polish Parliament proclaimed the Year 2013 as the Czochralski Year.

(source: You Tube)
(source: You Tube)
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The Czochralski method: the metal to be crystallized is melted in the crucible and cooled at
the surface to the temperature of solidification. To this surface layer a germ for crystalization
is introduced so the consecutive layers of crystal are deposited. Then the germ is drawn from
the crucible with a velocity preventing the breaking of the thread and some angular velocity of
rotation. A judicious choice of parameters yields crystals of desired properties. Monocrystals
of silica used by semiconductor industry are about 20 centimeters in diameter. The method
allows for obtaining doped crystals.
The name `Czochralski method’ was first used by Gomperz in 1922 as `method nach
Czochralski’; in 1923 the name `Czochralskische methode’ was used by Mark; Wartenberg
used the phrase `verfahren von Czochralski’. In 1951 in monograph `Crystal Growth’, the
British author Buckley was writing about `the Czochralski method’ and `the Czochralski
apparatus’. In 1954, authors Leifer and Dunlop were writing about `the Czochralski
technique’. Definitely, the name of Czochralski has been tied to this method and it gave
Czochralski the name of the forefather of the silicon era.
It is doubtful that Jan Czochralski was aware of the usage of his method in newly
emerging fields of electronics, semiconductor and transistor processing and in computer
manufacturing. Such knowledge could not reach him in Kcynia and the isolation from the
scientific community also worked to his detriment.
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THE CZOCHRALSKI LABORATORY AT THE INSTITUTE
OF ELECTRON TECHNOLOGY IN WARSAW

JAN CZOCHRALSKI IN BERLIN
(source: Krzysztof. Jóźwiak. http://www.uwazamrze.pl/artykul/981492/zapomniani-geniusze)
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1932. JAN CZOCHRALSKI AT THE MEETING OF THE POLISH SOCIETY OF
MECHANICS ENGINEERS

VILLA `MARGO’ OF CZOCHRALSKI IN KCYNIA
(source: www.janczochralski.com)
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JAN CZOCHRALSKI IN LABORATORY IN BERLIN
(source: You Tube)

Jan Czochralski

THE POLYTECHNICAL SCHOOL AT CHARLOTTENBURG
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JAN CZOCHRALSKI
(source: Archiv of Mrs. Maria Kuzma)
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RELATIVES AND FRIENDS ON JAN CZOCHRALSKI
The nephew of Jan Czochralski was also Jan Czochralski, a Profesor of German Languages at
the Philology Department of Warsaw University, the son of Kornel Czochralski, a teacher in
Trzemeszno, murdered in 1941 by Germans in Poznań for His patriotic speeches. Jan
Czochralski the Younger was spending his summer holidays in Kcynia at home of his uncle
Jan Czochralski the Older. He recollects:`Many times I met my Uncle in the years 1946-1952
during summer holidays spent in Kcynia in my Uncles’ home which each time took a few
weeks. I was at that time already a grown man, studying first law then German language at
Warsaw University so my Uncle took me seriously. We had long talks on various topics
among them literary, philosophical, linguistic. Uncle told me something about his scientific
career and his scientific interests from early adulthood. He recollected how as a young man he
was working as a chemist at days and studying at nights which resulted in tuberculosis of
which he was cured later in Switzerland. He was saying that each man has in his brain
somewhat like piano keys and the task is to learn to press them properly. He read to me his
poems, mostly lyrical, first poems, written during his bethrothal to Margo, his wife, (in
German) and next, written in Polish under the nickname Jan Pałucki (from the region of
Pałuki, the small region around Kcynia). These talks allowed me to understand that my Uncle
was an educated man in many areas, he was a connoisseur of music, literature, art (including
Chinese). In one of talks an idea emerged of the Polish translation of his monograph
`Moderne Metallkunde’. As I was fluent in German from my school years and studies, he
engaged me as the translator. I was spending whole weeks by him, mostly in the garden and
translated. Uncle gave me hints concerning the professional expressions. I was able to see his
creative spirit when he included corrections or upgrading and updating of the text. One day,
before my leaving Kcynia for Warsaw, he gave me a few rolled oil paintings asking me to
give them to National Museum in Warsaw. I did not know what the paintings were as I did
not unpack the roll. I was stricken by clarity and reservation in jumping to conclusions in
evaluation of facts by my uncle; he did regard nothing as definitely fixed, but evaluated facts
anew and anew. He was a very cordial in relations to people and not in any degree pompous.
He never complained, I learned that he was arrested from other people.
He was the man with a strong personality, affecting those meeting him. During the
German occupation 1939-1944, Uncle employed in his Department at Warsaw Polytechnical
members of the underground Home Army (Armia Krajowa, AK) among them Lucjan
Kuberski who told me that Uncle sabotaged the production for Wehrmacht. He announced
first that to produce the desired equipment, it is necessary to import a specialized machine
from USA. When the machine came by intermediary of Sweden, Uncle personally destroyed
with a hammer the most important part of it which made the machine useless.
Uncle wanted his children to be raised as Poles so he gave them for few years to my
parents, and in 1928, when coming back to Poland, he sent his son Borys to his brother
Kornel to Trzemeszno, where Kornel was a teacher and the head of the elementary school.
Borys studied in the high school in nearby Krotoszyn for at least five years. A younger sister
of Borys, Cecylia, also spent few years with my parents and attended the high school in
Krotoszyn. Cecylia was educated in patriotic atmosphere and before the Warsaw Upraising in
August-September 1944 she used a baby carriage to carry weapons for insurgents in.
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Jan Czochralski the Younger quotes testimonies of people knowing Jan Czochralski the older
related to accusations of treason. He quotes a part of the letter by Jerzy Bielski: ` (…) as a
member of Home Army dealing with underground courts I have to state that all accusations
directed at Czochralski family were totally unfounded and investigations carried out were
leading to opposite conclusions. Professor Czochralski was a member of anti-german
conspiracy and accusations were due to lack of knowledge. Few people were aware of the
facts that Professor Czochralski was for long time a very high standing and estimeed member
of the German scientific circles, that he returned to Poland leaving very prestigious and much
better in financial terms positions in Germany, that his wife was from a German family.
Letters from Germany were delivered by postmen in german uniforms and this caused
reaction from neighbors not knowing the true state of facts. Professor Czochralski as the
inventor of duraluminum and alloy B was in Germany a public person and he was chosen by
Germans as a go-in-between and he was forced to receive envoys of German authorities who
were trying to make him into sort of German – Polish intermediary. Jan Czochralski used
these contacts to rescue from german prisons at least dozen of Poles; the family gave a
sanctuary at their home to two Jewish women, Mrs. Leonora Lesser and Mrs. B. Krzesińska.
They rescued from prison thrice the well-known writer and publicist Adolf Nowaczyński.
Their financial suport was essential for many people whose hospital treatment was paid for,
e.g., for well-known sculptor Alfons Karny. (…). The Polish underground army asked Jan
Czochralski’s help when problems of locating the pieces of art, scientific instruments,
libraries robbed by Germans were concerned.’
Mrs. Irena Szyller, the head secretary in Prof. Czochralski’s Institute during the war,
recollected:` … during the war campaign in September 1939, some parts of the Institute were
destroyed especially the second floor with the Roentgen laboratory (…). Due to joint work
under Professor Czochralski’s direction we were able to reconstruct machines and special
equipment and rebuild the work place for about 60 people. Among them were some senior
engineers from the pre-war period. Due to quick orientation and great cleverness, Professor
Czochralski went into a constant contact with the german unit HKP 554 (Heereskraftfahrpark
554) and he was able to secure work certificates for Germany for 150 people among them 50
younsters who otherwise had to go to Germany for a compulsory work. These people were
issued certificates of being employed in a useful for Germany’s war efforts business up to the
Warsaw Uprising in August 1944.Among those people were eminent scientists from Warsaw
Polytechnical, and military commanders. Isntitute obtained for its activities a supply of oil,
petrol and benzine which was economized and used for Home Army purposes like
automobiles and motorcycle couriers. Due to touch with HKP 554, Professor Czochralski was
able to avert a sudden revisions by Gestapo and SS. ‘
After the arrest imposed on Professor Czochralski, many people testified to his
patriotism and ability to help due to his knowledge of German mentality and his position in
the German science. The eminent actor Ludwik Solski deposed the statement: `With all
honesty I swear that I met Professor Czochralski few years ago. I visited him at his home and
in his office in Warsaw Polytechnical where once a week we had meetings with authors,
writers, and artists to discuss Polish art and Professor Czochralski as an author took a vivid
part in these discussions. His dramatic pieces which were intended for the scene perished in
the burning of Warsaw after the fall of Uprising in October 1944 along with the immense
library of works of Polish writers. (…) Professor Czochralski always manifested his patriotic
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feelings and the pride form being a Pole and a professor of Warsaw Polytechnical. Everything
was bleak in comparison to his endeavors in saving those who lost freedom in German
prisons. On such occasions he spared nothing and was able to any sacrifice to save the victom
and was happy when he succeeded. He protected young students from compulsory work in
Germany. This is what my conscience forces me to say.’

JAN CZOCHRALSKI WITH IGNACY MOŚCICKI ON RETURN TO POLAND

KABELWERK OBERSPREE

(source: Polish Society for Crystal Growth page)

22

1927. JAN CZOCHRALSKI AT TECHNICAL EXPO IN BERLIN (second on right)
(source: Marcin Szyndrowski, blogger)

THE PLAQUE ON THE CZOCHRALSKI HOUSE AT NABIELAKA STR. IN WARSAW
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THE DECISION OF THE PROSECUTOR EXONERATING CZOCHRALSKI
THE PHOTO OF THE DECISION
THE LETTER FROM THE PROSECUTOR OFFICE TO RECTOR OF WARSAW
POLYTECHNICAL U. STATING EXONERATION OF CZOCHRALSKI

(source: Archiv of Warsaw University of Technology)
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THE RESOLUTION BY THE SENATE OF WARSAW POLYTECHNICAL U.
VINDICATING JAN CZOCHRALSKI AFTER 66 YEARS OF OBLIVION

(source: Archiv of Warsaw University of Technology)
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THE GRANDSON OF JAN CZOCHRALSKI BY HIS MONUMENT IN KCYNIA
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(source: `Światowid’, 1934)

JAN KOWALEWSKI
The founder and the first commander of the Polish Cipher Bureau. Jan Kowalewski was born
on 23.10.1892 in Łódź, a city about 80 miles west from Warsaw, the city by then in the
Russian empire, which gave him a fluency in Russian. In the years 1909-1913 he studied
chemistry at the University of Liege. On return home, he was enlistened into the Russian
Army and spent four years of the Ist World War in Engineering Corps. In 1918 he joined the
Polish Corps under General Lucjan Żeligowski and through Roumania returned to Poland in
1919. 1919 and 1920 mark the Polish-Russian hostilities and then the open war due to the
Bolshevik desire to spread the Russian Revolution to the Western Europe. In words of
Lenine:`the road to world revolution goes thru the corpse of dead Poland’. Jan Kowalewski
was assigned to the unit fighting in the defense of Lwów, the major Polish city in Galicia, in
South–Eastern Poland. His duty was to segregate messages intercepted by radio and
identified cryptograms to be re-sent to headquarters. One night, bored with this task, he
started to decode them and found that he was able to read them. He assumed that the frequent
coded word was `divisija’ (`division’ in Russian) and by searching for code word with three
identical symbols was able to decipher the code.
On this achievement, he was relocated to headquarters and in July 1919 made the
Chief of the radio-intelligence department of the General Staff of the Polish Army. In
September 1919, he was able to recruit world-class logician Stanisław Leśniewski, and top
class mathematicians Wacław Sierpiński and Stefan Mazurkiewicz. It was of utmost
importance in the view of forecasted and already begun Polish-Russo War that all were
perfecly fluent in Russian: Sierpiński born in Warsaw and student of the Russian Warsaw
University, Leśniewski born in Sierpukhovo by Moscow and educated In Irkutsk among other
cities as his father was a railway engineer bulding Transsiberian Railway, Stefan
Mazurkiewicz was also educated in the Russian province. Besides them, the radio-intelligence
unit employed officers from prussian and austro-hungarian armies of Polish origin who joined
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the Polish army and had profesional intelligence background like Karol Bołdeskuł and Józef
Rybak, experienced inyelligence officers in the Austro-Hungarian army.
The real proof of their competence came in the summer of 1920 when the decisive
battles of the war were fought; by that time they received 400-500 messages per month and
they were able to decipher coded packets in 2-3 days. Decoded mesages went directly to the
highest in command to be the basis for military decisions. A good example of the importance
of the Cipher Bureau is the event of 15.08.1920 when a polish military unit happened to meet
in the fields a russian radio unit on which meeting the russian soldiers burned the unit and run
away. This event rid Russians of communication as the second radio unit could begin
transmissions on 17.08.1920 only. The fact of lack of communication for two days was
exploited by the Polish Staff: from 16.08.1920 for two days the Polish radio station emitted in
the Russian code the lines of the Book of Genesis:`In the beginning there was the word. And
the word was God.’ This prevented Russian units from receiving the order by Commander–
in–Chief of the Russsian Army Gen. Mikhail Tukhachevsky to withdraw from Warsaw and
start the march north and made possible the bold plan of attack on them from the south.
The Battle of Warsaw, in which the Polish victory prevented march west of the
Russian army, called by the British envoy to Warsaw, Lord d’Abernon (Edgar Vincent) `the
18th most decisive battle in history’ was victorious due to a large extent to efforts of the
cryptographers. Jan Kowalewski remained known only to few highest officials in Poland and
his role was never made public though he was decorated with the highest Polish military order
of Virtuti Militari. After 1920, Jan Kowalewski participated as intelligence oficer in Silesian
Uprisings which brought a large part of Silesia into Poland and in 1923 he was sent to Japan
to train Japanese officers in the art of cryptography and for his work was decorated with
Order of the Rising Sun - the highest distinction of Japan. It must be seen as the highest form
of irony that he served as the military attaché to Moscow in years 1929-1933.
He never resigned his role as a cryptographer. In the outbreak of II World War, he
found himself in Roumania, organizing centers of help for numerous Poles escaping Germans,
and then he went the typical for Polish exiles route through France to Portugal where he
stayed in Lisbon and where he established a center of Polish intelligence called Center for
Contacts with the Continent. Center became the main means to communicate with many
resistance groups in Europe in particular in France, Belgium, the Netherlands, Greece, Italy,
North Africa, Spain and with Polish groups in those countries. His efforts were also directed
at acting on diplomatic levels in order to change attitude of governments of Romania,
Hungary, Italy, but to no avail. Information gathered by the Center was conveyed to British
Ministry of Warfare. One spectacular success was informing the British about the date of the
Barbarossa plan of attack on Russia two weeks before June 22, 1941. The activities of
Kowalewski were seen as hostile by Russians who demanded after the Yalta conference that
he be removed from Lisbon. In effect, he was transferred to London where he remained after
the war. He worked as journalist, for the radio Free Europe, but he did not neglect his
cryptographic talents: He decoded undecoded to that time codes used by Romuald Traugutt,
the Dictator of the January Uprising (1863-1865) in Poland against Russia. He died on
October 31, 1965. His role became public in Poland only in 1990’s with publication of many
books about Polish cryptographers of 1920’s. Jan Karski, the celebrated Polish emissary to the
west from occupied Poland in II World War, remembers Jan Kowalewski in his
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autobiography. He met Kowalewski in Bucharest where both worked in the Polish Embassy
in the 30’s and in London after war. He regards Kowalewski as the quintessence of patriotism,
the most intelligent Pole he ever met.

JAN KOWALEWSKI REMEMBERS ……
`It so happened once that my friend Lt. Sroka had a conflicting schedule because of the
wedding of his sister and he asked me to replace him on duty. It was a simple job, I had to
segregate the captured Russian radio messages and re-send them to appropriate places. I got a
heap of coded Soviet radio messages: one of radio receivers was operated by a former radio
operator of the Austrian `Abhoerdienst’ who wrote down all captured messages. It is difficult
to imagine, but at that time the Command of the Polish Army did not have the cryptographic
section and the captured messages were left undecoded. I decided to try my luck and started to
decode the messages. My only help were Edgar Allan Poe’s novels. I spent all night over the
messages and at dawn I had decoded messages between Soviet commanders in Minsk and the
so-called Mozyr Group which filled in the gap between Soviet Northern Group commanded
by Tukhachevsky and the Southern Army where the main political commissar was Stalin.
Two things helped me in decoding: the word `division’ which written in Russian has three `i’s
and the fact that the messages were undersigned sometimes in code and sometimes in the
open text. Next day the sensational bombshell exploded in the Polish Chiefs of Staff: there is
someone who is able to decode Soviet messages. Immediately, I got the task to organize the
cryptographic section by the Chiefs of Staff. I created the network of radio stations providing
the constant eavesdropping. It was a good luck that radio emitters were received on large
distances. The radio network was connected to the Chiefs of Staff by Hughes telegraphs. I
employed professors of mathematics from Warsaw University. In this way we worked.
Now, let me tell You about our experience with the Budionny’s Red Cavalry (see
Izaak Babel’s `Red Cavalry’, LP) which in 1920 broke through the fronline and created havoc
and reiterade of Polish troops. The first signal that this cavalry shown itself in action was the
decoded report about capture of the Polish armoured train and killing of its personnel. From
that time on, Budionny was our permanent client. He changed codes calling his army by
names of precious stones - `the star shines’ meant that his cavalry goes forward. Marshall
Piłsudski recollected: `we neglected the actions of Soviet cavalry units’. He admitted that our
informations were not fully exploited. The commander of the Mozyr Group keeping the gap
between nothern and southern Soviet armies was sending alarming news that the gap was
constantly growing in length. That told us the evident direction for the Polish
counteroffensive. Before the decisive attack which begun on Monday August 16 from the
region of the Wieprz river near Puławy we had the choice: to listen to Soviet radio messages
or to deafen them by our own emission on the same frequency and in their code. We choose
the latter. The break in the Russian communication system lasted for three days. It was so
succesful that Soviet armies could not communicate among them. The Northern Army asked
help of the Southern Army. At that time ambitious Stalin dreamed of sending bolshevik
revolution south to Hungary and into Southern Europe. Finally, the Staff of the Southern
Army realized that the Northern Army is in a serious trouble and sent Budionny’s cavalry to
the rescue. We knew about its moves and we set a trap near Zamość. The `cork in the bottle’
was the 2nd Division of the Polish Legion comanded by gen. Żymierski. We were disapointed
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that Budionny somehow went by the trap and escaped but he lost all supplies and was
eliminated from the war to its end. I must say that we watched his moves constantly on the
basis of decoded his reports and we were ready to capture him at any time. I met Budionny
when I was the military attaché in Moscow at some diplomatic rauts. He suspected most
probably my role in his defeat but we adopted the principle `we fought then now we drink’.
After 1920 war which was a very serious blow to Soviet leaders, Tukhachevsky and his
commanders put the blame for defeat on commanders of the Southern Army, including Stalin.
Stalin did not forget it and in 1937 he put Tukhachevsky to death on forged charges of
espionage.’
COLONEL ŚWIEŻYŃSKI RECOLLECTS…..
Colonel Mieczysław Świeżyński recollecting in 1928 the events of cryptographic war of 1920
writes:`the Russian Staff had not the slightest hesitation about sending any and all messages
of an operational nature by means of radiotelegraphy. There were periods during the war
when, for purposes of operational communications and for purposes of command by higher
staffs, no other means of communication whatever were used, messages being transmitted
either entirely `en claire’ or encrypted by means of such an incredibly uncomplicated system
that for our trained specialists reading the messages was child's play. The same held for the
chitchat of personnel at radiotelegraphic stations, where discipline was disastrously lax.
In the crucial month of August 1920 alone, Polish cryptologists decrypted 410 signals:
from Soviet General Mikhail Tukhachevsky, commander of the northern front; from Leon
Trotsky, Soviet commissar of war; from commanders of armies, e.g., the commander of the
IV Army, Sergieyev; the commander of the Horse Army, Semyon Budionny; the commander
of the 3 Cavalry Corps, Gaya; from the staffs of the XII, XV and XVI Armies; from the staffs
of the Mozyr Group (named after the Belarusian city); the Zolochiv Group (after the
Ukrainian town); the Yakir Group [after General Iona Emmanuilovich Yakir]; from the 2, 4,
7, 10, 11, 12, 16, 17, 18, 24, 27, 41, 44, 45, 53, 54, 58 and 60 Infantry Divisions; from the 8
Cavalry Division. The intercepts were as a rule decrypted the same day, or at latest the next
day, and were immediately sent to the Polish General Staff's Section II (Intelligence) and
operational section. The more important signals were read in their entirety by the Chief of the
General Staff, and even by the Commander in Chief, Marshal Józef Piłsudski. Interception
and reading of the signals provided Polish intelligence with entire Russian operational orders.
The Poles were able to follow the whole operation of Budionny's Horse Army in the second
half of August 1920 with incredible precision, just by monitoring his radiotelegraphic
correspondence with Tukhachevsky, including the famous and historic conflict between the
two Russian commanders. The intercepts even included an order from Trotsky to the
revolutionary council of war of the Western Front, confirming Tukhachevsky's operational
orders, thus giving them the authority of the supreme chief of the Soviet armed forces. An
entire operational order from Tukhachevsky to Budionny was intercepted on 19 August and
read on 20 August, stating the tasks of all of Tukhachevsky's armies, of which only the
essence had been known.
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BEGINNING OF AUGUST 1920: RUSSIAN ARMIES APPROACHING WARSAW

POLISH RADIOINTELLIGENCE STATION

A FIELD POST (TOP)
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WORK IN THE FIELD
(source:Centralne Archiwum Wojskowe)
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DATA: NUMBER OF DECODED MESSAGES PER MONTH AUG-DEC 19 AND
JAN-FEB 20
COLUMNS: MONTH; #MESSAGES; #DAYS FOR DECODING:LONGEST,
SHORTEST,AVERAGE; #MESSAGES DECODED WITHIN 1-2 DAYS
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BELOW: TWO SOVIET CIPHER KEYS `BOGUNETS’ AND `STRELKA’
NEXT PAGE: RAPORTS TO CHIEFS OF STAFF WITH TRANSLATED MESSAGES
(source: internet, unknown archive)
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AIRPLANES OF THE KOSCIUSZKO SQUADRON
AMERICAN VOLUNTEERS OF THE KOSCIUSZKO SQUADRON
IN THE SECOND ROW SECOND ON RIGHT: MERRIAM COOPER
(later a film director in Hollywood and Oscar winner)

THE POLISH PREDECESSOR OF UNCLE SAM’S CALL TO ARMS:
JOIN THE ARMY, DEFEND YOUR COUNTRY
(source: interpolonika.com/wp-content/uploads/2012/05/cooper-5.jpg; encrypted-tbn3.gstatic.com/images?q=
tbn:ANd9GcRVrvOMMkhko2Fngmbl1dJ8k-eoZoLWH_fe6apUK9Inwh1t67g0)

(Poster To Arms! Author: Stanisław Stachiewicz; source:
stylowydwor.pl/environment/cache/images/300_300_productGfx_6614072.jpg)
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COMMANDER-IN-CHIEF OF THE POLISH ARMY: MARSHAL JÓZEF PIŁSUDSKI

COMMANDER –IN-CHIEF OF THE SOVIET ARMY: LEON TROTSKY AND
COMMANDER OF THE INVADING ARMY MIKHAIL TUKHACHEVSKY
(source: 1917.net.pl/sites/default/files/images/Trotsky1_0.img_assist_custom-507x316.JPG;
static.newworldencyclopedia.org/c/c6/Tukhachevsky-mikhail-2.jpg)
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Red Cavalry (Horse Army – Konarmiya) so often mentioned here was organized by a former
sergeant of the Tzarist Army Semyon Budionny and fought on western front in the PolishRusso War. It played a decisive role in this war as its commissar Stalin directed it south to
Lwów besieging it and ignored orders from the Chief Commander Trotsky to go north to join
Tukchaczewsky’s army. Deciphered, this order allowed Marshal Pilsudski to organize a
counterattack from the south and disperse the great in numbers Russian army. Konarmiya was
totally crushed by Polish cavalry in the greatest and last in Europe cavalry battle at Komarow
on 30 August 1920 and never shown again in battle and in October some of its divisions were
dissolved due to banditism of soldiers. Yet, Konarmiya memory was cherished by Stalin and
three of its commanders: Budionny, Voroshilov, Timoshenko became Marshalls of Soviet
Union. Izaac Babel as a young man joined CZEKA – the secret police and travelled with
Konarmiya as a political correspondent. In his remebrances, `Konarmiya’, he described
frankly atrocities and pathologies of men of Konarmiya which was one of factors that caused
his death in stalinist purges in 1940. `Konarmiya’, published in 20ties, was forbidden in 1933,
when Stalin grabbed power, and resurfaced after his death only.
RED CAVALRY (KONARMIYA - HORSE ARMY)
(source: 1917.net.pl/sites/default/files/images/Red_Army_Cavalry_1920.jpeg)
RED CAVALRY BY ISAAC BABEL

Isaac Babel. Red Cavalry (the edition with Natalie Babel;
W. W. Norton & Company, 2003)
(on the cover a soviet propaganda poster;
see interpolonika.com/wp-content/uploads/2011/11/plakat-propagandowy.jpg)

38

THE MATHEMATICIANS FROM WARSAW UNIVERSITY
WHO HELPED TO DECIPHER THE RED ARMY CODE
STANISŁAW

STEFAN

WACŁAW

LEŚNIEWSKI

MAZURKIEWICZ

SIERPIŃSKI

Invited by Jan Kowalewski, they joined the Cipher Bureau for the task of deciphering a
mounting numer of Red Army code messages, between June and October 1920 they
deciphered about 1800 messages.Their work was strictly secret and only a few officers knew
about their work. After the war ended in the between-wars Poland also the secret was kept and
the truth about their involvement came to the surface only in last years. Their effective work
brought first large success in November 1919 when the `Agitator’ code was broken. From that
time the Polish commanders knew about the movements of the Russian units. The only factor
which handicapped the proceedings was the immense area on which the war was carried out –
this caused the delays in transmiting information to local units and made the work of Cipher
Bureau useless. In the crucial days of battle of Warsaw in June – August 1920, the Cipher
Bureau Staff was able to decode the `Peewit’ code and in this way to learn the plans of Red
Army commanders for the battle.This allowed for the decisive Polish strike which resulted in
a disorganized retreat of Russians.
STANISŁAW LEŚNIEWSKI
Stanisław Lesniewski was born on March 28, 1886 in Serpukhovo by Moscow. His father
was a railway engineer and as he was working at the construction of the Transsiberian
Railway, he and his family changed places. Leśniewski graduated from a gymnasium in
Irkutsk and he went to study mathematics and philosophy in Munich, Zurich, Heidelberg,
Leipzig and St. Petersburg as was the custom then among young aspirants to science. Finally
he went to Jan Kazimierz University in Lwów where he obtained in 1912 his doctorate under
direction of Kazimierz Twardowski, the leading professor of Philosophy. Outbreak of World
War I meant for the Russian citizen in Austrian by then Lwów the internement in Russia and
Leśniewski found himself in Moscow where he joined the Polish Scientific Circle which
published in 1916 his monograph `On Foundations of General Set Theory’ (`O Podstawach
Teoryi Mnogości’ in Polish), the first formal account of Mereology, the theory of reasoning
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by the notion of a part. On returning to Poland, Leśniewski took part in code breaking activity
of the Cipher Bureau from 1919 to 1921. In 1919 he obtained habilitation and took over the
chair of Foundations of Mathematics created for him at Warsaw University. The years up to
1939 were spent on development of Mereology and creation of two systems: Ontology and
Protohetics. Leśniewski’s insistence on rigor made him to propose Protothetics, a very
complex logical systems as basis for Ontology and Mereology. Leśniewski, due to his views
on logic and philosophy and personal character traits had a few followers and students. His
only PhD student was Alfred Tarski who made important additions to Mereology like the cell
theory and timed mereology and proposed a different approach to it by exploiting the notion
of a sphere. Leśniewski was reluctant to making any notes and all his archive was burned
along with his apartment building in the Warsaw Uprising in the summer of 1944. His
students Boleslaw Sobociński, Czesław Lejewski, Jerzy Słupecki preserved some notes from
which it was possible to reconstruct Leśniewski’s theories and views.
STEFAN MAZURKIEWICZ
Stefan Mazurkiewicz was born on September 25, 1888 in Warsaw. His father was a lawyer
in Warsaw and he finished his education in Warsaw in 1907 and in a move typical for Poles
of that time living under Russian occupation, he went abroad for university studies. He went
to Kraków at that time fairly liberal under Austrian occupation and then to Munich and
Goettingen, by that time the leading centre of mathematics with Hilbert and Minkowski.
Mazurkiewicz returned to Galicia for his doctorate, which was supervised by
Sierpiński on space filling curves, at the University of Lwów. His doctorate was awarded in
1913, but World War I began the following year and it was to bring major changes in Poland
and to Mazurkiewicz's life. In August 1915 the Russian forces which had held Poland for
many years withdrew from Warsaw. Germany and Austria-Hungary took control of most of
the country and a German governor general was installed in Warsaw. One of the first moves
after the Russian withdrawal was the refounding of the University of Warsaw and it began
operating as a Polish university in November 1915. At this point Mazurkiewicz became a
professor at this reborn University of Warsaw and he would remain on the staff of the
university for the rest of his life. Together with Zygmunt Janiszewski, a returned to Poland
eleve of Sorbonne, they laid foundations for the Polish School of Mathematics by conducting
the Topology Seminar regarded as the first one in that discipline of mathematics.
As a member of the Cipher Bureau during the Polish-Soviet War (1919-1921),
Mazurkiewicz as early as 1919 broke the most common Russian cipher for the Polish General
Staff's cryptological agency. Thanks to this, orders issued by Soviet commander Mikhail
Tukhachevsky's staff were known to Polish Army leaders. This contributed substantially,
perhaps decisively, to Polish victory at the critical Battle of Warsaw and possibly to Poland's
survival as an independent country.
Among scientific results obtained by Mazurkiewicz there are theorems on space filling
curves, functions containing the Sierpiński curve, the first definition of the dimension of
compact sets (1915) by seven years earlier than the general definition by Menger-Urysohn
(1921-22), the notion of an absolute G-delta set, the strong law of large numbers (1922)
independently of Cantelli.
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The Hahn–Mazurkiewicz theorem, a basic result on curves prompted by the phenomenon of
space-filling curves, is named for Mazurkiewicz and Hans Hahn. His 1935 paper `Sur
l'existence des continus indécomposables’ is generally considered the most elegant piece of
work in point-set topology.
The period of independent Poland up to 1939 witnessed the activity of Mazurkiewicz in
science and in academic life as the prorector of Warsaw University, the dean, the editor of
Fundamenta Mathematicae, by that time the leading journal devoted to set theory, point set
topology and function theory.
After the outbreak of World War II the conditions for life became worse and worse and they
had an impact on Stefan Mazurkiewicz. He succeeded in writing a treatise on probability
theory only to see it burned along with its home after Warsaw Uprising. He managed to
prepare the successive version though incomplete before evacuation to Grodzisk Mazowiecki
near Warsaw. He suffered from gastric ulcer and when coming to Grodzisk after years of
hunger in Warsaw he could not refuse a pork cutlet even knowing of mortal danger of it to
his health. This caused his death on June 19, 1945. He promoted a number of famous
mathematicians: Kazimierz Kuratowski (Kuratowski’s axioms for closure operator), Karol
Borsuk (the Borsuk –Ulam theorem on antipodes), Antoni Zygmund (a professor at Chicago
U.), Nachman Aronszajn (of the Aronszajn kernel). Kazimierz Kuratowski in his monograph
`50 Years of Polish Mathematics’ remembers Stefan Mazurkiewicz: `as early as 1917
[Janiszewski and Mazurkiewicz] were conducting a topology seminar, presumably the first in
that new, exuberantly developing field. The meeting of that seminar, taken up to a large extent
with sometimes quite vehement discussions between Janiszewski and Mazurkiewicz, were a
real intellectual treat for the participants.’ `Stefan Mazurkiewicz was the central figure among
professors of mathematics, especially in the early years of the university's existence. A
brilliant lecturer, a very active research worker, he had a great influence on young people and
encouraged them to do research of their own in modern fields of mathematics .’ `His main
work was in topology and the theory of probability. His notion of dimension of a compact set
preceded that of Menger and Urysohn by seven years. Mazurkiewicz applied topological
methods to the theory of functions, obtaining powerful results. His theory gave particularly
strong results when applied to the Euclidean plane, giving deep knowledge of its topological
structure.’ `Mazurkiewicz's passion was solving problems and raising new and often very
profound ones. This unusually creative scholar's almost sportsmanlike attitude towards
mathematics was in some sense manifested in the way he lectured and prepared his results for
publication: Mazurkiewicz used no notes while lecturing, and his lectures were not always
completely elaborated but they were greatly admired by his audience for their ingenuity and
deep intelligence. Very often, however, his publications were not sufficiently polished and
presented only a draft of an argument and therefore were not easily understandable; but as a
rule they contained new ideas and fascinated the reader by their author's inventive powers and
the wealth of his methods.’ Stefan Mazurkiewicz was deeply interested in political life: in
1922 he engaged hotly in the plan of establishing archduke Karol Habsburg of Żywiec as the
king of Poland. But, besides his scientific achievements, his role in saving Poland’s
independence by seemingly inconspicuous work at the Cipher Bureau is what he should be
remembered for. Especially his together with Jan Kowalewski decoding of the `Revolution ‘
code on August 12, 1920, was crucial for the success of the Polish offensive and victory.
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WACŁAW SIERPIŃSKI
He looms on the mathematical firmament as the star of first magnitude, as one of the few
leaders of the Polish Mathematical School, besides Stefan Banach, Stefan Mazurkiewicz,
Kazimierz Kuratowski. Wacław Sierpiński was born in Warsaw on March 14, 1882. His
father was a well-known physician. His mathematical talent became evident in childhood.
After graduating from the 5th Gymnasium, he entered in 1900 the Warsaw University, by
then the Russian speaking institution, where he became a student of Grigorii Voronoi (of
Voronoi diagrams). He graduated in 1903 (as he remembered this was due to the lenience on
part of the inspector who bypassed his not good enough grade in russian language; formally
he could not obtain graduation) and started the work of a teacher in a gymnasium for girls (as
later Alfred Tarski). In 1905 the huge wave of strikes and armed confrontations with
authorities passed through the Russian Empire a fortiori through Poland’s part occupied by
Russia. In consequence of the universal school strike, Sierpiński moved to Krakow where he
obtained in 1906 the degree of Philosophy Doctor and then he obtained a position at the
University of Jan Kazimierz in Lwów. At that time, his scientific results concerned number
theory. In 1909 he came across the result which stated that points in the plane can be
described by means of only one coordinate. He wrote to his friend, Thaddaeus Banachiewicz
studying by then in Goettingen (later a well-known astronomer, founder of the cracovian
calculus) asking how this was possible. In the answer he read one word: `Cantor’. This
decided about his future interests. He started probably the first ever course in set theory. The
course was accompanied by textbook `An Outline of Set Theory’ of 1912, one of the first
accounts of the new discipline. In 1913 he promoted Stefan Mazurkiewicz.
After the outbreak of I World War, after taking of Lwów by Russian forces, Sierpiński
as the Russian citizen by birth, was interned in Vyatka then he succeeded to move to Moscow
(similar fate fell on part of Stanisław Leśniewski) where he took part in the Polish Scientific
Circle and established cooperation with Egorov and Luzin which enlarged his interests to
analytic and projective sets. In 1918 on his return to Poland, he became a profesor in Warsaw
University, now Polish. He actively worked on the program put forth by Zygmunt Janiszewski
to create a school for studies in newly emergent disciplines of set theory and topology. After
death of Janiszewski in the epidemy of spanish influenza, he took over the establishment of
Fundamenta Mathematicae, the most important journal for those disciplines. As a member of
the Cipher Bureau, he took part in deciphering soviet army communiques in 1919-1921.
During the II World War he worked as a clerk in the Warsaw Magistrate which allowed him
to write a numer of research papers sent abroad for publication. Each paper was concluded
with the phrase:`Those results will be published in Fundamenta Mathematicae’. After II
World War he took part in rebuilding of Polish mathematics, during the war he received the
news about death of his many colleagues and disciples. Among his achievements are
fundamental results on space filling curves (the Sierpiński curve), in the theory of numbers
(the first example of an absolutely normal number), in set theory (the monograph `Hypothese
du Continu’ in which he collected results obtained with help of the Continuum Hypothesis
and the results obtained with help of its negation, about 30 years before final solution of the
problem by Paul Cohen; prophetically, as the hypothesis turned out to be independent of the
axioms of set theory).
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The numerous honorary doctorates, memberships in academiae, witness his role in
mathematical life. A witness to this role is also the fact that Sierpiński was invited to deliver
the speech on behalf of all foreign guests at the celebration of 300 years of the Paris Academy
in 1935. In 1950’s commemorating the renovation of his doctorate he said in place of the
address: ` I thank God that He gave me talent, I thank God that He gave me good health, and I
thank God that He allowed me to use those gifts.’ On his grave at the Powązki Cemetery in
Warsaw there is the inscription `Explorer of Infinity’.

Fifty years ago, a small but determined group of mathematicians launched a daring project –
a specialized mathematical journal, Fundamenta Mathematicae. Intuitively aware that the
mathematical works of the late nineteenth, and the early years of the twentieth centuries,
were but a forecast of the tremendous and triumphant achievements to come, many scholars
immediately recognized the value of the mathematical research incorporated in the pages of
the journal. One of the first scholars to grasp and to acknowledge the value of the journal
issuing from Poland was the greatly respected editor of the American Mathematical
Monthly, Raymond Clare Archibald. As early as September 1921, he wrote: `of the ten
mathematical periodicals started since January 1919, none are of such notable importance
for mathematical research as Fundamenta Mathematicae of which two volumes were
published: the first (224 pages) in 1920, the second (287 pages) in 1921 before May ‘.
(Sister Mary Grace Kuzawa: Fundamenta Mathematicae: An examination of its founding
and significance. American Mathematical Monthly, 77, 485-492 (1970))
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POLISH CIPHER BUREAU
From left: Jakub Plezia, Jerzy Suryn, Yamawaki Matasaka, Paweł Misiurewicz, Jan
Kowalewski, Maksymilian Ciężki
(source: Centralne Archiwum Wojskowe. Picture taken in 1920 author unknown)
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THE ENIGMA DECODERS
MARIAN

JERZY

HENRYK

REJEWSKI

RÓŻYCKI

ZYGALSKI

MARIAN REJEWSKI

Marian Rejewski was born in Bydgoszcz, by then in the Prussia-annexed part of Poland on
August 16, 1905. His father was a merchant specializing in cigar trade. Rejewski attented the
German gymnasium Koenigliches Gymnasium in Bydgoszcz and the fluency in German was
to be his great asset. At age of 18, in 1923, he graduated from gymnasium and entered the
Polish University of Poznań: at that time Poland was for 5 years independent and due to the
succesful Great Poland Uprising in 1919, Poznań and the region was incorporated into
Poland. In 1929 Rejewski graduated from the University with a Master degree in
mathematics; before graduation, he attended the course in cryptography organized by the
Polish Cipher Bureau with the intent of recruiting capable mathematicians possessing fluency
in German which could work on deciphering Enigma messages. In September 1932, Rejewski
together with his fellow Poznań University graduates Henryk Zygalski and Jerzy Różycki
found himself at the headquarters of the Cipher Bureau in Warsaw and was given the task of
deciphering Enigma.
Rejewski succeeded in revealing the Enigma coding system, and, in spite of increasing
complexity of the task, caused by German-introduced more complex coding systems, was
successful in decoding the messages so by 1938 the cryptograhers were able to decode three
quarters of the bulk of messages. In July 1939, on orders of the Chief of General Staff gen.
Stachiewicz, Rejewski and his colleagues revealed to British and French intelligence officers
the methods of Enigma decoding along with two copies of Enigma, the Rejewski bomb and
the Zygalski sheets. After the outbreak of war, the Cipher Bureau as other institutions, in view
of unavoidable defeat by joined forces of Nazi Germany and Soviet Russia, were evacuated to
Roumania and found themselves in Bucharest. From there, with help of the French Embassy,
they were evacuated to France and in Chateau de Vignolles near Paris at PC Bruno they
resumed their work on Enigma. In June 1940 France collapsed in a very short time under
German attack and Rejewski and his colleagues were evacuated to Algeria, by then a French
colony. In September 1940 they returned to Southern France, a part of the Vichy regime,
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relatively independent where again they worked on Enigma at Chateau des Fouzes posing as
innocent civilians . The situation changed in 1942 when Allied forces entered and occupied
North Africa and in return Germans invaded the Vichy Republic. Rejewski and Zygalski
(Różycki sunk in January 1942 with the ship carrying him from Algeria) went into hiding in
southern France and decided like many others to cross Pyrenees into Spain. After crossing rid
with many perilous adventures, they were arrested and spent few months in Spanish prisons,
to be released in May 1943, transferred to Lisbon and then to Gibraltar; from there they flew
to England. Rejewski entered the Polish Army and went to work on decoding at the Polish
Signal Center at Boxmoor. He never entered the British Cryptographic center at Bletchley
Park in which his methods were continued.
The end of the war marked the period of difficult decisions for Poles: their country
found itself under the Soviet domination, the large eastern part of Poland was annexed by the
Soviet Russia, and Polish people dispersed literally all over the world often decided to stay
abroad in the US, Canada and Great Britain. But people having families in Poland like
Rejewski returned to Poland and so did Rejewski who returned in 1946 to Bydgoszcz to
reunite with his wife and children. It was his guarantee of survival that his real identity and
profession had not been revealed so he resigned from teaching at the University in Poznań and
took an unassuming occupation as a sales manager at a factory of cables. Even there he was
not free from suspicions and inquiries on part of Security Office and finally forced in 1950 to
give up his post but his real past was never discovered. Rejewski took some jobs until in 1954
he became a bookkeeper at a Cooperative Union and worked there to 1967 where he went
with a pension. In 1969 he and his family moved to Warsaw. The political situation in Poland
improved after 1970 and many people who in the fifties suffered or were murdered were
rehabilitated so Rejewski found it possible to reveal his role in Enigma decoding in 1973. By
this step, he not only restored the credit for work on Enigma to Polish Cipher Bureau but
helped to disperse false versions of history of Enigma abundant in the West.
Rejewski died in 1980 from a heart attack. Recognition of his great service to victory
in the World War II came slowly but steadily. Rejewski received poshumously the Order
Polonia Restituta, the greatest Polish decoration. The British also reverted their policy of
pretending the non-existence of the Polish cryptographers. In 2002 at Bletchley Park, a
memorial plaque was established with the inscription: `commemorating the work of Marian
Rejewski, Jerzy Różycki, and Henryk Zygalski, mathematicians of the Polish intelligence
service, in first breaking the Enigma code. Their work greatly assisted the Bletchley Park
code breakers and contributed to the Allied victory in World War II`. In 2005 Rejewski was
awarded the War Medal. In 2012 Rejewski was awarded the Knowlton Award by the US
Military Intelligence. A recognition also touched the scientific values of the crytographers
work: Rejewski, Zygalski and Różycki were granted the Milestone Award by the IEEE.
HENRYK ZYGALSKI
Henryk Zygalski was born in Poznań on July 15, 1908. He studied mathematics at the
University of Poznań and as a student in the 3rd year, he heard the lectures on cryptography in
a course organized by the Polish Cipher Bureau. He along with Rejewski and Różycki entered
the filial Bureau at Poznań and was with them relocated to Warsaw in 1932, to begin work on
Enigma. His main contribution were Zygalski sheets for detecting females in coded messages
which in turn allowed for deciphering keys used by Enigma operators in the coding process.
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His war fate was the same as that of Rejewski because both escaped Poland in September 939
and shared the further wandering up to reaching England in 1943. Like Rejewski, Zygalski
worked in the Polish Signal Center in Boxmoor. After the war, he remained in England and
taught mathmatics at a provincial college in Surrey. He died on August 30, 1978 in England.
JERZY RÓŻYCKI
Jerzy Różycki was born on July 24, 1909 in Olszana in Ukraine. Of the three cryptologists, he
was the only one not born in the Prussian-annexed part of Poland. He attented a gymnasium in
Wyszkow near Warsaw and then studied at the University of Poznań. Różycki developed the
so called clock method for detecting the rotor configuration in Enigma. Evacuated to
Roumania and then to France, he worked in the center at Uzes known under code Cadiz in the
Vichy part of France. On January 9, 1942, on return from a mission to cryptographic center in
Algeria, he sunk with the ship `Lamoriciere’ near Baleares together with 222 passengers
among them few Polish cryptographers.

(Henryk Zygalski, Jerzy Różycki, Marian Rejewski; source: static.prsa.pl/images/f740dd25-48c2-4479-8ccd-4e7e5a178f76.jpg)
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ENIGMA
Enigma machines were patented by Artur Scherbius in late teens of XX century. From the
twenties Enigma machines became a standard crypto tools for German armed forces. The
design of Enigma combined electric and mechanical components. It was equipped with a
keyboard and a set of rotors – discs fixed on a common spindle which could be rotated by
pressing a key. When a key was pressed the rotors rotated setting a new configuration in the
electric circuitry of the machine which caused the light showing in one of the letters on a
display – this letter was corresponding to the letter on the key pressed. In this way a code was
effected. In 1932 Enigma code was broken by the Polish Cipher Bureau. Polish
cryptographers Rejewski, Różycki and Zygalski of the Polish Cipher Bureau worked out
many technical improvements helping to decipher Enigma codes. In 1939, when it was
evident that the war may be unavoidable, Polish authorities decided to reveal to French and
British military the information that they can read Enigma messages. On July 26-27, at the
headquarters of the Polish Cipher Bureau at Pyry near Warsaw, French and British were given
all information about technical developments aiding deciphering. In August 1939, two copies
of Enigma Polish made were sent to France and the French passed one copy to the British
intelligence service.
ENIGMA WORKINGS
Enigma rotor system produced a polyalphabetic substitution cipher due to different rotor
configurations whose repetitions occured after a long time . The workings of Enigma
depended on the keyboard, battery connected to keyboard, a spindle onto which rotors were
set making the scrambler, current entry plate on the right of the scrambler, the reflector on the
left of the scrambler, internal wirings of rotors, connections for electricity flow between rotors
and between the right rotor and the current entry plate and between the left rotor and the
reflector.
The current entry plate contained 26 contacts, one for each letter of alphabet, which
could make contact with each of 26 pins on the right side of the righmost rotor, which in turn,
through its internal wiring provided electrical contact with pins on the right side of the middle
rotor which in the same way made contact with the leftmost rotor and it in turn made contact
with the reflector and it finally sent the current back to illuminate the coding letter. Pressing a
key on the keyboard actuated the rightmost rotor to make one step and in turn two other rotors
were actuated by means of notches and pawls on them achieving the final configuration
inducing the encoding letter. In later versions of Enigmas, rotors set in Enigma were selected
from a set or five or eight rotors and additional notches were added which increased numer of
combinations and made deciphering harder which made cryptographers to constantly augment
and improve their tools.
The Enigma operator was given a natural language text. When he typed the letter of a
text, the above mechanism caused a letter enlightened in a lamped panel, this letter was the
typed letter enciphered. The press of a key also caused the rotors move by one step so next
typed letter was enciphered by a different witring and enciphered as a distinct letter. The use
of Enigma required then a daily list of settings. An exemplary setting looked like this one
(source: Wikipedia) :
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• Ordering of wheels: IV, II, V (these rotors were selected from 5 available in later
versions of military Enigma).
• Ring setings: 15, 23, 26 (the position of each rotor relative to its wiring).
• Connections on the plugboard: EJ OY IV AQ KW FX MT PS LU BD (the plugboard
allowed to change the cipher into the other paired letter which increased the number of
encoding possibilities; it was added to later military Enigmas).
• Reflector reconfigurable wirings: IU AS DV GL FT OX EZ CH MR KN BQ PW (in
latest Enigma sit was added to change wiring on the reflector).
• Settings for indicators for messages: lsa zbw vcj rxn.
A short explanation about indicators. Indicators were used by the operator before each
message as follows. A three letter group in the indicator setting was used to turn accordingly
rotors into their initial positions. Then, the operator selected their own three letter group, the
message setting. These message setting was twice typed on the keyboard resulting in the 6letter string – the indicator, sent along with the message proper.
DECIPHERING ENIGMA
The threat to Poland on the part of Germany made Polish authorities to attempt at gathering
intelligence concerning plans of this neighbour and from late 20ties the try to break Enigma
was persisient but with no positive result. The Cipher Bureau authorities decided in 1929 to
reach to mathematicians, remembering their services in 1920. At that time the need was for
cryptographers fluent in Russian, this time it was fluency in German that was needed. The
choice was obvious: the former Prussian part of Poland with the capital in Poznań where the
University functioned from May 7, 1919. In 1929 the Bureau opened cryptography course for
mathematics students there and after the course a filial post of the Cipher Bureau was opened
in Poznań. In 1932, mathematicians Marian Rejewski, Jerzy Różycki and Henryk Zygalski
were transferred to the haedquarters of the Cipher Bureau in Warsaw as full-fledged workers
of the Bureau.
This transfer was in some part due to the French who got from their spy agent in
Berlin Cipher Bureau , Hans Thilo Schmidt, some documents in Enigma and in September
1932 passed them to Colonel Langer, Head of the Polish Cipher Bureau. September 1932 was
also the month in which the transfer of the three mathematicians to Warsaw was effected. In
the end of 1932, Marian Rejewski was asked to work on the Enigma documents. A happy
accident that Germans sent by mistake a commercial Enigma to Poland made Bureau to try
to decipher it. Rejewski found that the commercial Enigma and the military Enigma to which
he got manuals differ in the key arrangements between the entry panel and the first rotor and
he made a happy guess that the arrangement on the military Enigma was in alphabetical order
of the keys not in the order on the keyboard as in the commercial machine. Rejewski decided
to apply the theory of group of permutations as a model for Enigma workings.
For a military Enigma with plugboard, if we denote by Π pairing mapping by
plugboard, by Λ, Μ, Ρ, repectively the mappings by the left, the middle and the right rotors,
and by ∑ the mapping by the reflector, the encrypting mapping can be expressed as
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Π ΛΜΡ∑ Λ-1 Μ-1 Ρ-1 Π-1.
When next key was typed the wheels rotated by 1 step and so on and after say i, j, k steps for
consecutive rotors from the left one on, the encrypting mapping was
Π (πi Λ π-i ) ( πj Μ π-j) ( πk Ρ π-k) ∑ (πi Λ-1 π-i ) ( πj Μ-1 π-j) ( πk Ρ-1 π-k) Π-1.
For 26 letter positions on each rotor and 10 pairs of letters on the plugboard the calculated
numer of possible combinations is 158,962,555,217,826,360,000, i.e., about 1.6 x 1020 .
Rejewski exploited the fact of doubling the indicator key and using the same indicator
key for the whole day of work. For instance, if the indicator was ABCDEF then A was paired
with D, B with E and C with F. Each pair meant that both letters in the pair code the same
letter and Rejewski accumulated a set of such pairs, see the example [Wikipedia]:
First letter
L
X

A
M
Y

B
N
Z

C
O

D
P

E
Q

F
R

G
S

H
T

I
U

J
V

K
W

Fourth letter N
X
J
M
D

S
P
B.

Y
U

Q
L

T
W

I
R

C
Z

H
K

A
G

F
O

E
V

Finding cycles from the first letter to this letter as the fourth letter says about the wirings of
rotors. For the above pairs cycles are as follows:
Cycle beginning with A:

A, N, P, L, X, M, J, F, I, A.

Cycles beginning with B:

B, S, Z, B.

Cycles beginning with C:

C, Y, D, Q, W, V, O, U, G, C.

Cycles beginning with E:

E, T, K, E.

Cycle beginning at H:

H, H.

Cycle beginning at R:

R, R.

Rejewski regarded the set of cycles as the characteristic of the indicator. Knowledge of this
characteristic reduced the numer of possible combinations from about 10x1012 to 105
thousands [Singh, Simon. The Code Book… London, 1999]. A catalogue of these cycle
patterns was formed and Rejewski invented a machine called cyclometer to automatize this
task. In Rejewski’s words: `[cyclometer] comprised two sets of rotors (...) connected by wires
through which electric current could run. Rotor N in the second set was three letters out of
phase with respect to rotor N in the first set, whereas rotors L and M in the second set were
always set the same way as rotors L and M in the first set…’ ; manufacturing of the
cyclometer took a year but then as Rejewski writes `it took minutes to obtain daily keys..’.
Later on, around 1937-8, German army introduced changes which made the cycle
method useless: operators were to select the indicators by themselves for each message. Yet,
people at the Cipher Bureau found a way out of this problem. A phenomenon observed was
that in about 1/8th of cases, the repeated letters in the indicator enciphered to the same letter;
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such cases were called `females’ and these cases were of course recorded in the card catalog .
In order to find females, Zygalski invented the so-called Zygalski sheets.
Each sheet corresponded to a position of the leftmost rotor so 26 sheets were needed for this
rotor and each sheet was a 51x51 matrix for possible starting positions of the two other rotors.
Each sheet contained about 1000 holes in positions where females were expected. Sheets for
the day were put one over another and by appropriate maneuvering of them finally one only
hole was visible which corresponed to a female case and from which the key for the day was
computed.
In the fall of 1938, Rejewski invented the `Polish bomba’ (`bomba’ in Polish means
`the bomb’), the device which contained six sets of rotors, one for each position of a six-letter
key. All in all, six bombas were constructed , one for each of the six orders of rotors. Each
bomba provided a brute force analysis of 263 = 17.576 possible keys. The analysis rested on
females but the required their number was only 3 in contrast to at least 10 required for
Zygalski’s sheets. According to Rejewski, it replaced 100 workers and reduced time for
finding the key to 2 hours. In December 1938, Germans increased the numer of rotors to 5
which dramatically increased the combinatorial complexity of decoding and would require 54
more bombas, on the eve of the war it was out of means. However, almost until the outbreak
of war, the Sicherheistdienst (SD) – the intelligence service of Nazis, used its Enigmas in the
old way so Rejewski found the wirings of the new two rotors.
As already mentioned, in July 1939, British and French were given information on Enigma,
the bomba, Zygalski sheets and two copies of Enigma made by Warsaw factory AVA (all in
all, AVA produced 70 copies of Enigma).
WAR FATES OF ENIGMA BREAKERS
On September 1, 1939, at 4:45 in the morning, Germans suddenly attacked Poland from the
Schlezwig Holstein cruiser coming with friendly visit to Gdansk and from the land and air
bombarding city of Wieluń. Polish troops resisted the attack but on September 17, when the
Red Army following the Ribbentrop-Molotov clandestine pact attacked Poland from the East,
the fate of the campaign was sealed. Polish troops, the government, and also the Cipher
Bureau evacuated south through the Polish-Roumanian border into Roumania. Due to the
friendly help of Roumanian authorities most of those people found themselves soon in France.
The personel of the Cipher Bureau established themselves on October 20, 1939, at PC
Bruno near Paris and they resumed their work on Enigma this time in cooperation with the
British Cryptographic Bureau at Blechley Park near London. The cooperation was close,
mostly by a secure telegraph line, but also personal: in January 1940 Alan Turing spent a few
days at PC Bruno. Until the collapse of France in June 1940, about 1/6th of all decoded
Enigma messages was coming from PC Bruno. After the give-up of the French, Rejewski and
Zygalski got via a roundabout route through Spain to England where they were posted at the
Polish signals center at Boxmoor.
THE EPILOGUE
It is worthy of efort to recall some opinions of the people involved in Enigma deciphering:

51

Gordon Welchman, the Chief of one of the departments at Bletchley Park, wrote: `Hut 6 Ultra
would never have gotten off the ground if we had not learned from the Poles, in the nick of
time, the details both of the German military version of the commercial Enigma machine, and
of the operating procedures that were in use’ (Gordon Welchman, The Hut Six Story:
Breaking the Enigma Codes. Harmondsworth, London, 1984).
Peter Calvocoressi, the Chief on Luftwaffe Enigma at Bletchley Park, wrote: ` According to
the best qualified judges it accelerated the breaking of Enigma by perhaps a year. The British
did not adopt Polish techniques but they were enlightened by them.’ (Peter Calvocoressi, Top
Secret Ultra, M&M Baldwin, Kidderminster, 2001).
The story of Enigma was distorted in many renderings in films, literature, due in large part to
the fact that Rejewski and Zygalski stayed in England after the war and the communist regime
in Poland suppressed any information about achievements of the pre-war Poland. For
instance, in Robert Harris’ novel `Enigma’ and in the film `Enigma’ based on it, the only Pole
character is a traitor wanting to sell secrets of Enigma to Germans.
This extended not only to hack writers and film directors but to the British Government as
well. Let us conclude with a fragment from the book by Lynn Olson and Stanley Cloud,
American writers, entitled: `A Question of Honor. The Kosciuszko Squadron. Forgotten
Heroes of the World War II’:
`They marched, twelve abreast and in perfect step, through the hearth of bomb-pocked
London. American troops, who were in a place of honor at the head of the nine-mile parade,
were followed – in a kaleidoscope of uniforms, flags, and martial music – by Czechs and
Norwegians, Chinese and Dutch, French and Iranians, Belgians and Australians, Canadians
and South Africans. There were Sikhs in turbans, high-stepping Greeks evzoni in pompommed shoes and white pleated skirts, Arabs in fezes and kaffiyehs, grenadiers from
Luxembourg, gunners from Brazil. And at the end of the parade, in a crowd-pleasing , Union
Jack - waving flags climax, came about 10,000 men and women from the armed forces and
civilian services of His Britannic Majesty, King George VI. (…) As the last contingents
marched by, a thunderous roar was heard overhead. The crowds stared up at the leaden sky,
transfixed as a massive armada of aircraft – bombers, fighters, flying boats, transports –
approached from the east at nearly roof top level. Leading the fly-past was a single,
camouflaged fighter – a Hawker Hurricane, looking small and insignificant compared to the
lumbering giants that flew in its wake. The Hurricane’s pride of place, however, was
unchallenged. It it had not been for this sturdy, little single-seater and its more celebrated
cousin, Spitfire, the Victory Parade and the triumph it celebrated might never have occured.
(…) Standing along the parade route was a tall, slender, fair haired man with the difficult
name of Witold Urbanowicz. As he watched the Hurricane flash by overhead, a flood of
memories returned to him. He had been up there in a Hurricane during the Battle of Britain.
He had gazed down on this city when it was blazing wih fire. His squadron had become a
legend of the battle. On the first day of the London Blitz – Hitler’s attempt to bomb the
British civilian population into submission, Urbanowicz’s squadron was credited with
shooting down no fewer than fourteen German aircraft, a Royal Air Force record. (…) By the
Battle of Britain’s end, it was credited with downing more Germn aircraft than any other
squadron attached to RAF. Nine of its pilots including Urbanowicz were formally designated
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as aces. Writing in Collier’s three years after the battle, an American fighter pilot described
the squadron as ` the best sky fighters I saw anywhere’.
Yet despite its accomplishments in the war, none of the squadron pilots took part in the flypast, none marched in the parade. For they were Poles - and Poles who had fought under
British command were deliberately and specifically barred from the celebration by the British
Government for fear of offending Josef Stalin. A week earlier, 10 members of Parliament had
written a letter of protest against the exclusion:` Ethopians will be there , Mexicans will be
there, The Fiji Medical Corp, the Labuan Police and the Seychelles Pioneer Corps will be
there – and rightly, too. But the Poles will not be there. Have we lost not only our sense of
perspective, but our sense of gratitude as well?’
This question remains valid also for members of the Polish Cipher Bureau.

FROM THE ARTHUR SCHERBIUS PATENT FOR ENIGMA
(source: en.wikipedia.org/static/images/poweredby_mediawiki_88x31.png)

THEO van HENGEL, EDWARD HEBERN, ARTHUR SCHERBIUS: INVENTORS OF
ENIGMA
(source: /www.cryptomuseum.com/crypto/enigma/img/inventors.jpg)
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(source: en.wikipedia.org/static/images/poweredby_mediawiki_88x31.png)

ENIGMA WIRING AND ENIGMA ACTION
(source: /en.wikipedia.org/wiki/Enigma_machine#/media/File:Enigma_wiring_kleur.svg)
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ENIGMA KEYLIST AND ZYGALSKI SCHEET
(source: http://jproc.ca/crypto/enigma_keylist_3rotor_b.jpg)

Zygalski sheet model on exposition at Bletchley Park
(source: https://upload.wikimedia.org/wikipedia/commons/thumb/6/67/Zygalski_sheets_%28perforated_sheets%29.jpg/220pxZygalski_sheets_%28perforated_sheets%29.jpg)
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THE POLISH COPY OF ENIGMA
(all in all 70 copies were produced by AVA factory in Warsaw)
(source: en.wikipedia.org/wiki/Polish_Enigma_double#/media/File:Polish_Enigma_double.jpg. By Pilsudski Institute London - Own work,
CC BY-SA 4.0, https://commons.wikimedia. org/w/index.php?curid=47599719; source for picture below:
https://upload.wikimedia.org/wikipedia/commons/thumb/7/7b/Polish_copy_of_Enigma_made_by_Biuro_Szyfrow.jpg/200pxPolish_copy_of_Enigma_made_by_Biuro_Szyfrow.jpg )
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ENIGMA IN THE FIELD
(source: https://upload.wikimedia.org/wikipedia/commons/thumb/e/ef/Bundesarchiv_Bild_101I-241-217306%2C_Russland%2C_Verschl%C3%BCsselungsger%C3%A4t_Enigma.jpg/153px-Bundesarchiv_Bild_101I-241-217306%2C_Russland%2C_Verschl%C3%BCsselungsger%C3%A4t_Enigma.jpg)
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MEMORIAL AT BLENCHLEY PARK, ZYGALSKI AND REJEWSKI MEMORIALS
(source: www.jrsaville.co.uk/Places/England/Bucks/131209%20Bletchley_90w.jpg)

(above: The memorial plaque for Henryk Zygalski in Poznań; source: poznanskiefyrtle.pl/wp-content/uploads/2014/08/matejki-32-11-201408-11-17-03.jpg; below: the monument in Poznań commemorating Rejewski, Zygalski and Różycki; authors: Grażyna BielskaKozakiewicz, Mariusz Kozakiewicz; source: r2001242.hostingrd.pl/wp/wp-content/uploads/2014/10/Pomnik-w-Poznaniu.jpg)
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JAN ŁUKASIEWICZ

JAN ŁUKASIEWICZ
Jan Łukasiewicz is regarded as the one who introduced logic into Polish scientific curriculum.
He can be justly regarded as one of the few leading logicians of 20th century. His academic
life spans almost 60 years form the beginning of the siècle. He was born on December 28,
1878 in Lwów as the only child of Paweł Łukasiewicz, the captain in the Austro-Hungarian
army. On completing his secondary education summa cum laude in 1897, he entered the Jan
Kazimierz University in Lwów to study law but next year he changed the subject to
mathematics and philosophy where he met Kazimierz Twardowski a disciple of Brentano who
became his advisor. In 1902 Łukasiewicz defended his PhD Thesis whose title ` On the
induction as the inverse of deduction’ in a sense foreboded the essential part of his future
research activities. As a token of customs at that time, it is interesting to know that he
obtained from the Emperor Francis Joseph der Erste the diamond ring in acknowledgement of
his brilliant passing of all exams. On fellowships from Autonomous Galician Governement
and the Mianowski Fund he travelled to Berlin, Louvain, Graz, so in 1906 he obtained veniam
legendi (habilitation ) and he could lecture at the University. His students included Kazimierz
Ajdukiewicz who later transferred the idea of Lesniewski into categorial grammars leading to
Lambek calculus and Tadeusz Kotarbiński later a well – known philosopher, interned later
with Leśniewski in Moscow and helping him in publishing treatise on mereology (he
proposed the term `ingredient’). In 1912 he met with Leśniewski who came to Jan Kazimierz
University to study under Kazimierz Twardowski.
Fortunes of war brought the defeat of the Russian troops after the battle at Łódź in
central Poland and after the great batle by Łódź, the Russian army had to make the retreat
leaving Warsaw who fell to Germans. A new military governor of Warsaw, Besseler, allowed
for re-opening of the Warsaw University with the Polish as lecturing language. This fact had
tremendous consequences for the Polish Science: eminent Polish scientists working abroad or
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in parts of Poland occupied by Prussia and Austro-Hungary begun to arrive in Warsaw.
Łukasiewicz did likewise, becoming a profesor at the University. In March 1918 he left the
University for the post in the Ministry of Education in the provisional government formed by
the Regency Council, the triumvirate vielding power in the former Russian province. On
March 18, 1918 he gave his last lecture `The Farewell Lecture’ in which he introduced the 3valued logic. On returning to the University, after the demise of the government in 1919, he
became twice Rector Magnificus (in 1922/23 and 1931/32). Outbreak of II World War was
detrimental also to Jan Łukasiewicz as he lost in bombardments of the city by Germans in
September 1939 home and all his documents save some scarce remnants. He worked as an
archivist in Warsaw Archives. In 1943, on the eve of coming of the Red Army into Poland he
left Poland and finally arrived into Dublin where he became a professor at the Irish Academy.
In Dublin he lived until his death on February 13, 1956. His last major work, edited
posthumously by Czesław Lejewski was the second edition of his monograph on Aristotle’s
syllogistic which he axiomatized and which is regarded as the exemplary work on history of
mathematics (Oxford U. Press, 1957).
ALFRED TARSKI
Alfred Tarski (1901, Warsaw – 1983, Berkeley) was inborn in Warsaw into the family of a
merchant Ignacy Tajtelbaum which name he borne until he was 22. In this period the wellknown philosopher Kazimierz Twardowski, the promotor of Leśniewski, objecting against
excessive formalism in works of Lesniewski, was joking on `a scourge in the form of a young
Tajtelbaum’ which punished the extremal rigorist Leśniewski. In 1918, Tarski entered
Warsaw University with the purpose of studying biology but in the course of studies took a
course in logic taught by Leśniewski who persuaded him to study mathematics which started
the brilliant career which led some to enlist Tarski among four greatest logicians of all times
alongside of Aristotle, Frege and Goedel. In 1924, he obtained PhD, the only PhD student of
Leśniewski. In this year he proved with Stefan Banach the famous „sun in the mathbox’
theorem. Unable to obtain permanent position at the University, he was teaching in high
schools in Warsaw, but since 1925 he was an assistant of Jan Łukasiewicz which position he
implemented with the position of mathematics professor at Żeromski School in Warsaw until
1939. In the meantime, Alfred Tajtelbaum changed his name to Tarski.
Tarski very soon became well-known among logicians of that time in Europe and he
visited Menger’s seminar in Vienna in 1930 where he also met Goedel, and where he returned
for the first half of 1935 to take part in the works of the Unity of Science organization into
which the philosophical Vienna Circle transformed. In 1939 Tarski applied for professorship
on the chair of logic at Jan Kazimierz University in Lwów; in spite of his great achievements
he was bypassed in favor of Leon Chwistek, a philosopher and painter, a follower of Bertrand
Russell with his theory of ramified types. This most probably saved Tarski, who in August
1939 boarded a transatlantic to travel to Harvard University for a meeting of the Unity of
Science Society. Two weeks after his landing, Hitler’s Germany attacked Poland in early
hours of September 1. The close family of Tarski perished in holocaust but his wife and two
children survived the war and joined Tarski in the US in 1946. Beginnings of Tarski in the US
were not very smooth, he had a numer of temporary positions including in Berkeley from
1945 until on the intervention of von Neumann Tarski obtained a professorship in 1948
which he held till 1973, and after that year still carried seminars and coached students.
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STANISŁAW LEŚNIEWSKI
Stanisław Leśniewski was born on March 28, 1886 in Serpukhovo by Moscow. His father
was a railway engineer and as he was working at the construction of the Transsiberian
Railway, he and his family changed places. Leśniewski graduated from a gymnasium in
Irkutsk and he went to study mathematics and philosophy in Munich, Zurich, Heidelberg,
Leipzig and St. Petersburg as was the custom then among young aspirants to science. Finally
he went to Jan Kazimierz University in Lwów where he obtained in 1912 his doctorate under
direction of Kazimierz Twardowski, the leading professor of Philosophy. Outbreak of World
War I meant for the Russian citizen in Austrian by then Lwów the internement in Russia and
Leśniewski found himself in Moscow where he joined the Polish Scientific Circle which
published in 1916 his monograph `On Foundations of General Set Theory’ (`O Podstawach
Teoryi Mnogości’ in Polish), the first formal account of Mereology, the theory of reasoning
by the notion of a part. On returning to Poland, Leśniewski took part in code breaking activity
of the Cipher Bureau from 1919-to 1921. In 1919 he obtained habilitation and took over the
chair of Foundations of Mathematics created for him at Warsaw University. The years up to
1939 were spent on development of Mereology and creation of two systems: Ontology and
Protohetics. Leśniewski’s insistence on rigor made him to propose Protothetics, a very
complex logical systems as basis for Ontology and Mereology. Leśniewski, due to his views
on logic and philosophy and personal character traits had a few followers and students. His
only PhD student was Alfred Tarski who made important additions to Mereology like the cell
theory and timed mereology and proposed a different approach to it by exploiting the notion
of a sphere. Leśniewski was reluctant to making any notes and all his archive was burned
along with his apartment building in the Warsaw Uprising in the summer of 1944. His
students like Boleslaw Sobociński , Czesław Lejewski, Jerzy Słupecki preserved some notes
form which it was possible to reconstruct to a degree Leśniewski’s theories and views.
Though Leśniewski was very economic in his lectures yet they were clear and understandable:
Kleene who visited Warsaw in the 20ties attended lectures by Leśniewski and he recollected
that in spite of his complete ignorance of Polish, he was able to understand well the lecture.
THE ŁUKASIEWICZ LEGACY
LOGICAL FOUNDATIONS OF PROBABILITY THEORY

Die logischen Grundlagen der Wahrscheinlichkeitsrechnung. Kraków: Spółka Wydawnicza
Polska, 1913. Also in: Borkowski, L.: Łukasiewicz. Selected Works. North Holland 1970, 1663.
Łukasiewicz assigns to a logical formula q over a finite universe U its truth-value v(q)
defined as the ratio of number of elements in U satisfying q to the cardinality of U. Treating
v(q) as the probability that q is true, he develops calculus of probabilities including the Bayes’
rule. This idea, going back to Bernard Bolzano, has been rediscovered in various contexts in
AI as a partial satisfiability, partial membership, partial containment, in some definitions of
rough inclusions.
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PROPOSITIONAL CALCULUS

Results were included into `Elementy Logiki Matematycznej’, Warszawa, 1929. Also:
`Elements of Mathematical Logic’. Pergamon Press, 1966; with A. Tarski: Untersuchungen
über den Aussagenkalkül, CR Soc. Sci. Lettr. de Varsovie, 23 (1930), 1–21. Also in:
Borkowski, L.: Łukasiewicz. Selected Works. North Holland 1970, 131–52.
Łukasiewicz and his collaborators studied many variants and subcalculi of the propositional
calculus. For instance, the following is the Łukasiewicz set of axioms for the propositional
calculus:
(p → q) →( (q→ r) → (p →r));
( ┐p → p) → p;
(p → ┐p) → p.
The wealth of results in this area by the Łukasiewicz school led to general conviction that
outside of Warsaw there was no logic. P. Simmons in his article in Stanford Enc. Philosophy
on Łukasiewicz recall the anecdote about Tarski meeting Emil Post and congratulating him
that as the only non-Pole he obtained an essential result in logic. Post replied that he was born
in Augustów (in Masuria near Olsztyn) and his mother came from Bialystok (north-eastern
part of Poland adjacent to Masuria).
THE POLISH NOTATION

Łukasiewicz, seeking for elegant and concise way of writing down formulas of logic, came to
the way in which symbols of functors preceded symbols of variables (the prefix notation,
called also the Polish notation). In Łukasiewicz notation, with the symbol C for implication
and N for negation, his axioms for propositional calculus would be written as
CCpqCCprCqr;
CCNppp;
CCpNpp.

MANY-VALUED LOGICS

Occupations of Łukasiewicz with partial truth led him to discovery of many-valued logics. In
March 1918, leaving Warsaw University for a ministerial post, he gave the Farewell Lecture
in which he outlined 3-valued logic with the value of 2 for the logical status of `do not know’.
He gave interpretations of functors in the form of tables and in 1920 he proposed formulas
v(Cpq)=1-v(p)+v(q);
v(Np)=1-v(p);
v(p or q)=max{v(p), v(q)};
v(p and q)=min{v(p), v(q)}.
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Formulas given for values of connectives C and N turned out to be applicable to n-valued
logics, countably infinite valued logics and logics valued in the interval [0, 1].
Axiomatizations were proposed and proved as complete by Wajsberg for 3-valued logics,
proposed by Łukasiewicz and proved by Wajsberg for countably infinite valued logics, and
proposed by Łukasiewicz and proved by Rosser and Rose for [0, 1]-valued logics. The latter
logics are known now as `fuzzy logics’.
HISTORY OF LOGIC. ARISTOTLE’S SYLLOGISTIC

Łukasiewicz is regarded as the father of modern history of logic. His occupation with history
of logic begun seriously in the twenties with his discovery of the true formalism of the Stoic
logic and then with his analysis of the Aristole Syllogisitc which he axiomatized. This activity
culminated in the monograph `Aristole Syllogistic from the Standpoint of Modern Logic’
published in 1951 and as a second edition edited posthumously by Czesław Lejewski for the
Oxford U. Press in 1957. Some reflection may be in order here: at conferences we attented in
the 90ties some people asked us how it happened that Polish logic and mathematics reached
such heights. While it is of course due to the phenomenon of `spiritus flat ubi vult’, one
cannot overvalue the role of high class classical gymnasiums: those people could read fluently
in Greek, Latin and in few modern languages and they were imbued by those schools with
the high ethos of work.
THE ALFRED TARSKI LEGACY
MEREOLOGY

Les fondements de la géométrie des corps’. Supplement to: Annales de la Société Polonaise
de Mathématique, 7: 29–33 (1929)]
Following the postulate of Leśniewski, Tarski developed a scheme of geometry of 3-space
based on mereological containment and on axiomatically adopted notion of a ball, i.e.,
geometry of 3-space based on solids. Tarski begins with the collection of regions REG and a
collection of balls BLS equipped with the mereological ingredient relation ingr (i.e. either a
part or a whole). Solids are mereological sums of non-empty sub-collections in BLS. The
usual mereological relations of overlap OV, externality EXT are in order. New predicates are:
external tangency of balls EXTT(x,y); internal tangency of balls INTT(x,y); diametrical
tangency of balls DT(x,y); internal diametrical tangency of balls IDT(x,y); Concentricity of
balls CN(x,y); to give the flavor of Tarski’s definitions, we recall the definition of EXTT(x,y):
EXT(x,y) and for any two balls a,b such that x is an ingredient of a and b and a, b are external
to y, either x is an ingredient of y or y is an ingredient of x. Tarski arrives at the definition of a
point as an ultrafilter of balls, imagine a point as a maximal family of pairwise concentric
balls. Tarski introduces in the collection P of points the equidistance relation E. In this way
he reconstructs the Euclidean geometry of 3-space.
In an Appendix to J. H. Woodger’s book `The Axiomatic Method in Biology’ (1935), Tarski
developed a timed version of mereology and applied it to the theory of cells. Tarski
introduced into Mereology algebraic operations of join, meet and the complement and
demonstarted that they make a universe of Merology into a complete Boolean algebra without
the null element.
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GEOMETRY

A. Tarski, S. Givant: Tarski’s system of geometry. Bull. Symb. Logic 5(2)(1999), 175-214]
Tarski lectured on geometry at the University and in 1929 during his lectures he gave an
axiomatization of Euclidean geometry of 2-space. Primitive predicates chosen by Tarski are
Betweenness Btw and Equidistance Eq, the former a ternary one and the latter quaternary.
Axioms are as follows.
Eq(x,y;y,x) (the distance from x to y is the same as the distance from y to x);
Eq(x,y;z,z)→x=y (the null distance);
Eq(x,y:u,v) and Eq(x,y; z,w) →Eq(u,v;z,w) (transitivity of equidistance);
Btw(x,y,x) →y=x;
Btw(x,u,z) and Btw(y,v,z) → Btw(u,a,y) and Btw(w,a,x) for some a; (the Pasch axiom)
If for some a ϕ(x) and ψ(y) imply Btw(a,x,y) then for some b ϕ(x) and ψ(y) imply Btw(x,b, y)
(continuity of the real line);
For some a,b,c, ˥ Btw(a,b,c) and ˥ Btw(c,a,b) and ˥ Btw(a,c,b) (there are three non-collinear
points);
Eq(x,u;y,u) and Eq(x,v;y,v) and Eq(z,u;z,v) and u ≠ v → Btw(x,y,z) or Btw(y,x,z) or
Btw(x,z,y) (three points equidistant from two distinct points form a line - the model is 2space);
Btw(x,y,z) or Btw(z,x,y) or Btw(x,z,y) or for some a Eq(x,a;y,a) and Eq(x,a;z,a) (the Euclid
axiom);
For some z, Btw(x,y,z) and Eq(y,z;a,b) (the existence of segment of any length in any
direction);
x ≠ y and Btw(x,y,z) and Btw(x’,y’,z’) and Eq(x,y;x’,y’) and Eq(y,z;y’,z’) and Eq(x,u;x’,u’)
and Eq(y,u;y’,u’) →Eq(z,u;z’,u’).
Modifications of these axioms can give Euclidean geometries in other finite dimensions. The
notion of `betweenness’ along with van Benthem’s `nearness’ has turned out very useful in
data analysis and behavioral robotics.
THE BANACH-TARSKI PARADOX

S. Banach, A. Tarski: Sur la décomposition des ensembles de points en parties respective ment congruentes. Fund. Math. 6 (1924), 244-277.
This theorem is called a paradox as it is totally counterintuitive and violates our everyday’s
experience. The suspected culprit is the Axiom of Choice on which the proof rests.
The theorem states: Given two bounded sets with non-empty interiors C, D in E3, there exists
a decomposition of C into finitely many disjoint subsets from which by using translations
and rotations one obtains D.
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Hence, the name of the theorem `the paradox of sun in the matchbox’ or `a pea made into the
sun’. This theorem shows that the notion of 3-volume is not an invariant of isometries. It is
the product of two most brilliant exponents of the Polish school of mathematics embodying
the so-called Polish Spirit in mathematics. It illustrates perfectly the opinion by J.-P. Kahane:
`Polish mathematics from the interwar period is a monument of enormous importance and of
eternal beauty’.
DEFINITION OF TRUTH IN DEDUCTIVE SCIENCES

A. Tarski: Pojęcie prawdy w językach nauk dedukcyjnych, Warszawa: Nakładem Towarzystwa Naukowego Warszawskiego (1933); The Concept of Truth in Formalized Languages. In:
Tarski. Logic, Semantics, Metamathematics. Hackett, Indianapolis (1983), 152–278.; A.
Tarski, R. Vaught. Arithmetical extensions of relational systems., Compositio Mathematica,
13 (1956), 81–102.
In 1933 Tarski published a monograph on the notion of truth in formal languages. He
distinguished betwen a language L and a metalangue M which contained L and some other
constructs and in which the notion of truth was defined for sentences of L. In 1956 this
notion of truth was adopted to the model theory. Tarski semantics is used commonly when
semantics of first-order calculus is discussed. The ideas of Tarski are vividly discussed among
logicians and philosophers which testifies to its depth.
THE THEORY OF LOGICAL CONSEQUENCE

A. Tarski: On the concept of logical consequence. In Logic, Semantics, and Metamathematics. Hackett, Indianapolis (1983), 409-420.
In this work, Tarski develops the notion of logical consequence close to modern definition:
that p is a logical consequence (`is entailed’ ) by a set Q if p is satisfied in every model in
which all of Q are satisfied.
UNDECIDABLE THEORIES

A.Tarski: Undecidable Theories. North Holland, 1968; G.F.McNulty: Alfred Tarski and
undecidable theories. JSL 51(4) 1986, 890-898.
Beginning in 1926 at his Warsaw University seminar, Alfred Tarski was for the rest of his
career deeply interested in problems of undecidability, proving a number of results on theories
undecidable like lattice theory or closure algebras. According to a modern definition, a theory
is decidable if its set of formulas is closed on consequence and it is a recursive set.
THE LEGACY OF STANISŁAW LEŚNIEWSKI
MEREOLOGY

S. Leśniewski: O Podstawach Teoryi Mnogości [On the Foundations of Set Theory].
Published by the Polish Scientific Circle in Moscow, Popławski Printing Shop, Moscow,
1916.
Mereology is the best known achievement of Leśniewski. Deeply concerned with the Russell
paradox in set theory (this was one of factors that prompted the Russell remark that his
treatise written with Alfred North Whitehead `Principia Mathematicae’ was read by six men
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of which three were Poles) and trying to construct a concept/set theory free of this paradox, he
turned to Aristotelian ideas of part-whole opposition and constructed the theory of mereology
i.e. a theory of parts. This theory is based on the relations of `part’ meant as a thing
encompassed by a larger thing `the whole’, which is irreflexive and transitive. The whole is
expressed in the notion of an ingredient meant as a part or the whole. The constructs of set
theory are rendered in mereology as `overlap’, `disconected’, `complement of’ with the notion
of an element replaced with the notion of a part. The operation of summing up sets is
parallelized by the class operation which forms a thing from a collection of things. Language
of mereology is convenient when discussing mass concepts like solids, in assembling, design,
and when relations among things are discussed (one cannot say that ` the circle is an element
of the closed disc’ but one says `the circle is a part of the closed disc’.
ONTOLOGY

S. Leśniewski: Über die Grundlagen der Ontologie [On the Foundations of Ontology].
Sprawozdania z posiedzeń Towarzystwa Naukowego Warszawskiego, Wydział III [Comtes
rendus des séances de la Société des Sciences et des Lettres de Varsovie, Classe III ], 22
(1930), 111–132.
The part relations is defined on individual things, hence, Lesniewski felt the need for a theory
of individuals and produced Ontology in which he discerned between individual and
collective things.
Leśniewski Ontology Axiom
A ε a ↔ (∃B. (B ε a )∧ ∀B,C . [(B ε A ∧ C ε A) → B ε C ] ∧ ∀B.(B ε A → B ε a)
The axiom states that a thing A belongs in the collection a if and only if A is non- empty
(some B is A) and A is an individual (everything which is A is A) and what is A is a as well.
The cupola ε reads `is’ (this sign is the greek `ei’, see Plutarch `On The Letter `E’’ where it is
written that the large letter `E’ was painted on the wall of the Delphi shrine so each pilgrim
could see it from a distance and they knew that God is there so `E’ meant `I am here’).
PROTOTHETIC

Leśniewski, after his constructions of Mereology and Ontology were completed, proceeded
with a logical system in which the two theories could be founded. He worked out protothetic,
a logical system built on material equivalence and quantifiers prior to introducing names and
predicates. Doctoral thesis of Alfred Tarski was devoted to resolution of some technical
problems in this calculus.
SEMANTIC CATEGORIES

This proposition introduced a calculus of sentences and names. Leśniewski begun with
categories S of sentences and N of names which are used in symbolic descrptions of formulas.
For instance, the formula of Ontology ` A ε a’ or in a functorial form ` ε (A, a)’ requires two
names to become a sentence and this fact can be written as S[NN]. The ‘multiplication’
S[NN]xNxN gives then S, i.e., S[NN]xNxN=S. This idea was followed by Kazimierz
Ajdukiewicz who presented it in the form of a fractional calculus called ‘categorial grammar’
later under that name developed e.g. by Lambek and others and in early 50ties applied by BarHillel and others to machine translation.
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JACEK KARPIŃSKI A COMPUTER GENIUS

Jacek Karpiński was born on April 9, 1927 in Turin, a son of Adam Karpiński, an aviation
engineer and a himalaist and Wanda Czarnocka , a medical doctor and an alpinist. During
World War II Jacek was a soldier in the skaut organization Szare Szeregi (Grey Rows),
heavily wounded during the Warsaw Uprising August-September 1944, remained
handicapped thru his life. In 1951 he graduated from Warsaw University of Technology, due
to his past, he encountered problems with finding a proper job but finally started work as a
constructor in electronic firm Warel in Warsaw, where he constructed a 2 kW emitter. In
1957, he built an analog machine AAH to forecast weather and in 1959 an electronic analyzer
of differential equations AKAT-1. In 1960, he became one of six laureates of the UNESCO
competition for young talents and the prize was to study at MIT and CALTECH. As he
recollected:`I got a king's reception. In CALTECH I was welcomed by the President and all
Deans, in Dallas by the May. IBM, Berkeley wanted me to work for them. But I thought it
would be unpatriotic to remain in the US, especially when delegated from my country, in spite
of being aware that on return I would be in a sort of captivity. And I could not leave my
mother.' On return, he constructed a preceptron, second in the world, able to recognize
environment by means of a camera, and, the computer KAR-65, performing 100 000
operations per second, twice as the mainframe ODRA, designed and manufactured in
Wrocław, Poland. In 1970, Karpiński constructed a mini computer K-202 with 16 bit procesor
performing a million operations per second, and of the size of a valise. Initially, in
cooperation with British businesses Data-Loop and MB Metals teh production started but was
stopped by decision of highest party authorities – Poland started to change to russian
computers RIAD. Karpiński, rid of posibility to work in computer busines, started a pig farm
near Olsztyn, and finally emigrated to Switzerland, to work with another Polish emigree,
Stefan Kudelski, the inventor and producer of the famous NAGRA recorders (`nagra' means
`it will record' in Polish) which among others, revolutionized Hollywood, giving operators the
possibility to record from hand. When there, he constructed the pen-reader , the hand scanner.
Jacek Karpiński is another example of a great talent, unable to exploit their genius in native
land.
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