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INTRODUCTION

In 2017, Riga Technical University celebrated its 155th anniversary.
The institution, founded in 1862 as Riga Polytechnic School, was the
first higher polytechnic institute established in the Russian Empire,
which then included the present territory of Latvia. At that time, higher
technical education in Russia was offered at seven other institutes, all
oriented towards the educational needs of specific professions. The
Mining Institute in St. Petersburg (founded in 1773), for example, and
the St. Petersburg Military Engineering School (founded in 1810) both
offered highly specialized curricula. In contrast, the Riga Polytechnic
offered a wide range of studies including mechanical and chemical
engineering, architecture, agriculture and economics.

In 1896, the Polytechnic was reorganized and called the Riga
Polytechnic Institute (RPI). In 1915, because of the war, the institute
was evacuated to Moscow. In 1918, most of its inventory was used in
the establishment of a new polytechnic institute in lvanovo-Voznesensk,
only some few items being returned to Riga. In October 1918, when
Riga was occupied by German forces, the government in Berlin decided
to establish the Baltische Technische Hochschule (Baltic Technical
University). After the end of the war, the Germans having withdrawn,
Latvia declared its independence from Russia on 18 November 1918. A
few months later, on 8 February 1919, the government of at that time
Soviet Latvia established the Latvijas Augstskola (Institute of Higher
Education of Latvia). After the ejection of this government from power,
the Republic of Latvia founded a new institution of higher education,
which from 1923 onwards was called the University of Latvia. This
university was established on the premises of the former RPI, its
curriculum including studies in the humanities along with programs in
the natural sciences and technology previously offered by the RPI1. Thus,
a friendly coexistence of the humanities and natural-technical sciences
came into being, a cohabitation, which lasted until 1958 when the
latter section became an independent branch, a change which in effect
re-established the former RPI. In 1990, this branch became today’s Riga
Technical University.

In 2017, on the occasion of RPI’s anniversary, we vividly remember
its long history, founding members, faculty and other staff, alumni
and students. The history of the Riga Polytechnic / RPI, which started
way back in the mid-19th century, continuing through the upheavals
of the 20th century and moving into the 21st century, is well worth
remembering not least because of its faculty and graduates, their work
and lasting achievements.



Friedrich Zander! (1887-1933), an internationally well-known
pioneer of rocketry and spaceflight, is one of RPI's alumni. Zander’s
scientific reputation has been widely acknowledged not only in
encyclopedias and reference works but also by Latvian historians [1].
During the first three decades of the 20th century, Zander’s dreams
from early childhood about the universe and its mysteries would turn
into scientific calculations and technical suggestions, making valuable
contributions to the understanding and eventual conquest of space.

Science, including the engineering sciences, is moving forward at
an accelerating pace. Generations of scientists have made their marks
since Zander’s days, the names of early pioneers starting to slip back
into the dark corners of history. This development was partly halted in
Zander’s case by the naming streets and public spaces in his honor, by
awards and other activities instituted to remember him and his work.
Today, according to a public survey from 2004 carried out by the journal
Latvijas Avize, one finds Zander on a list of the 100 most famous persons
having lived in Latvia.

Each historical period has its own characteristics, its culture marked
by people and institutions. Zander’s achievements, his role in the early
development of the space sciences, have come to public awareness
only at the very end of his short life, public honors having to wait until
after Stalin’s death in 1953. In the late 1950s and early 1960s, space
came into the focus of public attention not least due to the launch of
Sputnik and other space exploits. Soviet scientists who were involved
in these endeavors were not left aside. Zander, who since 1915 had
worked in Russia and later the Soviet Union, was honored by scientific
establishments, both at home and in other countries. He received notice
in various scientific publications, amongst others by the Academician
Professor Janis Stradins from the Latvian Academy of Sciences, who was
personally acquainted with Zander’s sister Margarete Zander-Jiirgenssen
(1898-1974) [2]. Zander’s life and work has been noted in Russian,
Latvian and other studies, amongst others by Dimitry Silmanovitsch [3],
Jaroslaw Golowanow [4], Helij Salahudtinov [5] and Leonid Kornejev [6].

The study of Friedrich Zander’s early life and work includes an
analysis of his development qua young inventor and scientist in relation
to his later work directed towards the conquest of space. Central to
this approach was a thorough search in archives, looking for material
illustrating his social environment and scientific studies, as well as his
participation in the scientific and technological debate of his days. In the
end, we are presented with a rocket engine, a man-made object which

! Friedrich Zander is often spelled Fridrikh Tsander. In Latvian: Fridrihs Canders; in Rus-
sian: @pudpux Landep. In this text, the spelling Friedrich Zander will be used.



allowed moving outside the Earth’s gravitational force. The engine
developed by Zander and his team in Moscow, successfully tested shortly
after his untimely death, prepared the way for the Sputniks of the 1960s
and for other achievements of Soviet and later Russian rocketry. Issues
about moving into space raised by Zander were far ahead of his time. For
example, his ideas and experiments of growing vegetables in conditions
encountered in space are again today part of a programme carried out by
the International Space Station (1SS) and its Mars-project.

The conquest of space has been closely related to aeronautics. This
relationship is specially highlighted in the present study by an account
of aviation-related activities in Riga before the outbreak of World War
I, when airplanes were brought to the city, first flights carried out
before spell-bound specators, and airplanes and aero-engines built in
local workshops and factories. Trial and error - characteristic to the
beginning of all development — were present at all times. Zander was
in the middle of these changes, studying at the RPI, following flight
demonstrations, studying aero-engines and step-wise formulating his
own ideas about taking-off the ground. Alas, his aspirations went far
beyond flight heavier-than-air.

Closer to our own days, the American Space-Shuttle was catapulted
into orbit by rockets, returning to the Earth as a glider. Latest
developments in space include journeys beyond the athmosphere
planned by Virgin Galatic, whereby an ordinary airplane carries a rocket-
plane to high altitude from where the latter moves onward powered by
its own rocket-engine, eventually returning as a glider. Scientists and
engineers have never stopped dreaming about space. One of them was
Zander, whose legacy will not be forgotten.

The idea to present an updated summary of Zander’s early life and
aviation in Riga in English appeared in 2014 on the occasion of the 100th
anniversary of his graduation from the RPI. This initiative resulted in the
present study. In addition to standard reference works, it is largely based
on material found in the Latvian State Historical Archives, the History
Museum of Riga Technical University, the Friedrich Zander Museum of
Space Exploration of the University of Latvia and in other libraries.

This tome attempts to shed new light on the historic figure of
Friedrich Zander, his early family life and studies at the RPI, as well
as to portray some of Zander's influential contemporaries engaged
in aeronautics and spaceflight. The early years of the 20th century
experienced the breakthrough of flight heavier-than-air on a wide
front, airplanes attracting the close attention not only of scientists and
technicians but also of the wider public. Russia’s former Baltic provinces,
including Latvia, were not immune to this development. One finds
many publications about Zander, amongst them a study by the Latvian



Academician Janis Stradin$. To add to this debate, the present study
tries to underline the role played by early flight in Zander’s awakening
interest in space. Some of the documents, for example ones about the
members of an aviation circle founded by Zander and Gumal Knopp, or
about the discussions concerning aircraft amongst members of RPI's
faculty, are presented here for the first time. Close attention was paid
to the accounts of events published in local newspapers, an invaluable
source of information for the period in question.

Traditionally, accounts about Zander have focused on his contribu-
tions to Soviet rocketry and to spaceflight in general. This study tries
to point to a tentative relationship between rocketry and flight, shown
by Zander’s understanding at an early stage that the Earth’s gravity
disallowed spaceflight by airplane. The solution, which in time emerged
from this understanding, was to overcome gravity by means of a rocket,
the astronauts returning to Earth by an airplane-like glider. In this novel
set-up, the airplane turned into a vehicle for space exploration.

Zander’s early years in Riga were set in an environment fascinated
with the airplane and its conquests. Zander & Knopp’s aviation circle
stood thereby at the very beginning of a development with Riga more or
less overnight turning into a regional aviation center. While stunt-pilots
catered to the general air-mindedness of Riga’s citizen, local workshops
and large factories took-up the production of airplanes and aero-engines,
at first based on foreign models and in time using indigenous designs.
Aero-engines manufactured by Kalep’s factory Motor were thereby
the first Russian-designed and produced engines. This promising
development was abruptly halted by the outbreak of war and the
relocation of Riga’s industrial base to the inner parts of Russia. After the
war had ended, many of the factories, their engineers and work forces,
and also the RPI and other institutes of higher learning, never returned
to what by then had become independent Latvia. This development,
shortly outlined in the present study, in addition to having constituted
an important element of Zander’s social environment, is worthwhile
studying by itself.

Friedrich Zander, an outstanding Polytechniker (Poly-Technician) and
RPI-alumnus, is also remembered as a citizen of Riga. Zander was born in
1887, a few weeks before the 25th anniversary of the Riga Polytechnic,
his alma mater. In 2017, we celebrated the 130th anniversary of his
birthdate. When Zander entered the RPI in the early days of the 20th
century, he enrolled in the Department of Mechanical Engineering. In
2015, this department was renamed and is presently called the Faculty
of Mechanical Engineering, Transport and Aeronautics.



THE ZANDER FAMILY

Friedrich Zander comes from a Baltic-German family with roots in
Courland. His grand-grandparents Gottfried David Zander and Caroline
Charlotte Reinecke lived in Kandau (presently Kandava). At the beginning
of the 19th century, Gottfried David was a Handlungsmakler (commercial
agent) in Riga where his children were born; one of them was Constantin
Johann Friedrich (1827-1897), a commercial agent like his father.
Constantin johann Friedrich started as an apprentice in Riga and later
worked abroad - in Antwerp, Bremen and Hamburg. Between 1868 and
1887, he was a part-owner of the firm Mitchell & Co in Riga, from 1875 to
1891 also taking the post of Deputy Director of the Riga-Tukum railroad.
In 1868, Constantin was appointed Director of the Rigaer Bérsenbank
(Stock Exchange Bank); ten years later, in 1878, he was elected Alderman
of Riga’s Great Guild. In 1870, Constantin became Vice-President and
one year later President of the Council of the Stock Exchange Bank,
an influential post which he kept until 1888. Constantin was a man of
manifold interests. In 1878, he joined the Riga City Council. In 1887, he
was elected President of the Theatre Committee of the Great Guild, and
in 1890 he took over the post of administrator, inspector and patron of
the church of St. Martin. In 1890, he became the inspector of the St. John'’s
church [7]. Besides, he was a committee member of the Professional
School for Girls as well as the Association of Young Ladies in Riga [8].

Constantin was greatly interested in education and its effect on
children including his own. He married Paulina Eleonora Jatzlau
(1818-1901) from Kamenz in Saxony; the wedding ceremony was held in
St. Petersburg. On 21 November 1854, the couple’s first son Arthur Georg
(known as Arthur), the father of Friedrich Zander, was born. Constantin’s



Friedrich Zander's grandfather
Constantin Johann Zander (1827-1897).

The family of Arthur Zander.

brother Robert Zander (1824-1856) worked in Russia and died shortly
after Arthur was born.

Arthur Zander’s education started at a private institute established
by August Wilhelm Buchholz (1803-1875), later moving to the
Gubernatorial Gymnasium in Riga [9]. In 1874, Arthur enrolled in
the Faculty of Medicine of the University of Dorpat (presently Tartu),
graduating in 1881 [10]. After graduation, he moved to Vienna to widen
his professional experience. On his return to Riga he opened a medical
practice in Sassenhof (presently Zasulauks) where his father owned
a property. Arthur’s first wife Helene Gottschalk (1853-1889), born
in Dresden, grew up in a family of musicians. She died at the early age
of 36, leaving behind five young children, among them Friedrich Zander.
Arthur’s second wife Bertha Conradi (1870-7?), charged with taking care
of these children, was the daughter of a pastor and educated as a teacher.
The couple married in late 1897. On 12 September 1898, Bertha gave
birth to Margarete, Friedrich Zander’s half-sister.
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All of Arthur’s children received a thorough education, later in
life moving into widely different professions. The oldest son Kurt
(1882-1946) and the daughter Margarete Zander-Jiirgensen (1898-1974)
became painters while Friedrich, the youngest son, turned to mechanical
engineering. The talented Robert (1885-1905) did not realize any of his
dreams - he died in a train accident at an early age.

The Zander family was well known in Riga, actively partaking in
the social life of the city’s well-educated and well-off society. Arthur
was a member of the Musse association, an exclusive German club,
which organized dances, masquerade balls and concerts [11]. Musse
also had its own library and reading room. In 1890, Arthur joined the
Rigasche Gartenbau-Verein (Riga Gardening Association) founded in
1876, an association with well-known personalities among its members
such as, for example, the Riga-born Africa explorer Georg Schweinfurt
(1836-1925) [12].

When talking about Dr. Zander and the Gardening Association one
can still muse about the outskirts of Riga in those days, with private
gardens full of vegetables, chicken, ducks and geese running around.
This pastoral idyll Friedrich’s half-sister Margarete describes in her
memoirs of 1966. Next to the house of the Zander family at Bartschen
Strasse 1 (presently Fridriha Candera iela 1), she wrote, there was a
mountainous lot with a garden pavilion overgrown with grapevine on
top. Around it was a children’s playground, fruit trees, patches with
vegetables, stables and enclosures for chicken [13]. In his spare time,

Friedrich Zander and his sisters
Hertha and Helena (1910s).




Former residence

of the Zander family at
Bartschen Strasse 1 (presently
Fridriha Candera iela 1) in
Riga-Zasulauks.

Dr. Zander often used to visit his garden, a peaceful activity useful
also for the household kitchen, partly explaining his membership in
the Gardening Association. Arthur had a large family to support, with
privately grown vegetables constituting a welcome contribution to the
household - there was no need to go to the market to buy potatoes or
dill. For today’s younger generation, living in the outskirts of Riga seems
outmoded - in Zander’s days, when people reached their destinations by
horse-drawn coaches instead of noisy and environmentally unfriendly
motor vehicles, it was perfectly normal, even fashionable.

Dr. Zander enjoyed a busy life, never staying idle. In 1899, he joined
the Gesellschaft fiir Geschichte und Altertumskunde der Ostseeprovinzen
Russlands (Association for the History and Antiquity Studies of the
Baltic Sea Provinces of Russia) founded in 1834, an association, which
published historical studies and kept a collection of objects in its
museum [14]. Several members were alumni of Dorpat University, among
them Arthur Zander. Membership was not constricted to persons with
academic backgrounds, but attracted enthusiasts from all strata of
society like pharmacists or entrepreneurs interested in the history of
their homeland. On the occasion of celebrating the association’s 50th
anniversary, Dr. Zander’s father Constantin, who had taken an active
part in its activities and social life, was among the congratulants, a
tradition both his children and grandchildren, including the grandson
Friedrich, would uphold [15].

Dr. Zander cared not only for his patients, he also engaged in research
and published articles about hygienic issues, for example about healthy
footwear in the Berliner Schuhmacherzeitung. In the Association of
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Practical Physicians in Riga, where he was a member, Arthur held
lectures about shoes and their impact on orthopedic and other medical
problems [16]. At home at Bartschen Strasse he kept artwork and a
collection of butterflies. In his free time, he often dealt with different
problems in the natural sciences, in this respect also acting as the de
facto Head of the Department of Natural Sciences of the Riga Dom-
Museum (Museum of Riga Cathedral) [17].

Another member of this museum was Emil (Alexander) Zander
(1857-1912), Dr. Zander’s half-brother. Emil, a graduate of the Riga
Polytechnic’s Department of Commerce (class of 1876), at first worked
at Mitchell & Co in Riga, a firm part-owned by his father, before in
1898 becoming Director of the Aktien-Gesellschaft der Hefefabrik,
Branntweinbrennerei, Sprit-Rektifikation und Destillatur A. Wolfschmidt, a
distillery [18]. Over the years, this firm gained widespread recognition
by winning several gold medals and other prizes at international
expositions. Emil, who was a member of the Fraternitas Baltica (founded
in 1865), died unexpectedly in August 1912 while visiting Frankfurt am
Main in Germany. Emil was the son of Constantin Zander’s second wife
Paulina Eleonore.

Constantin Zander had expressed the wish that after his death,
and the death of his wife Paulina Eleonore, a trust fund should be
set-up based on a capital stock of 50 000 Russian Rubles (RR) taken
from his heritage. Thus, on 3 July 1901, Arthur and his half-brother
Emil approached the Riga Waisengericht (Orphan Court), which in the
Livonian governorate (province) was responsible for handling such
matters, for the fund to be established. The idea behind the affair was
to let Arthur and Emil, and their widows and children including Emil’s
stepdaughter Bertha, enjoy the proceeds of interests [19].

Dr. Zander, who had six children, inherited the residence at Bartschen
Strasse in Sassenhof, where the family stayed until 1913 before moving
to Ernestine Strasse No la (presently Ernestines iela). Arthur quickly
enlarged the building by adding another floor. The trust fund, in turn,
was to be administered by a council of three with one member coming
from the Zander family; the latter was barred from receiving any of
the proceeds. Emil Zander was chosen for this position as he had no
children of his own; instead, his share was to go to his stepdaughter.
Emil died in 1912. By that time, the fund had grown to RR 52 725.11 [20].
When Dr. Zander died in 1917, his widow received a small allotment.
Because of the war, part of the fund’s capital had been confiscated by
the government, and the rest invested in war bonds. After the war had
ended, the Zander family, luckily enough received its money back, the
fund not having been forced into liquidation. The years following World
War I, however, experienced the effects of the 1917 Russian Revolution,



including a rapid devaluation of the currency, and in 1920 the emergence
of a new state, the Republic of Latvia. As a result, by the end of 1924 the
fund’s capital amounted to a mere Lats! 1 017.96 - the sum that remained
after those unruly years. In 1938, Arthur’s widow Bertha and Emil’s
stepdaughter each received Lats 40.60 (presently about € 60).

On 19 October 1938, the official Latvian bulletin Valdibas Veéstnesis
announced that the Zander Fund had been liquidated [21]. De facto
liquidation finally took place in 1939 when the remaining capital was
distributed. Thereby, Arthur’s widow Bertha received Lats 138.23 and
three bonds (each with a nominal value of Lats 100), while Margarete
Zander-]irgensen received the share reserved for her brother Kurt who
had renounced his part in her favor; Margarete received Lats 138.22 and
three bonds. Finally, Emil's stepdaughter Bertha Tilling received Lats
38.22 and four bonds [22].

In 1939, following the Hitler-Stalin pact which divided Eastern
Europe into spheres of influence, those members of the Zander family
who had remained in Riga were «repatriated» to Germany, never to
return to Latvia. Today, the descendants of the family are spread across
different countries including Germany, Russia and France.

The turns and twists of history which uprooted Eastern Europe
during the first half of the 20th century, the tragic events and hardships
which effected entire populations during the course of two world wars,
had profound effects on individuals and families living through those
events. In those difficult times, members of the Zander family have
made significant contributions not only to Riga and Latvia but also to
mankind’s age-old striving for travel into space: Friedrich Zander, a
prominent member of this family, will be remembered for his pioneering
work in the space sciences.

! Lats=Latvia’s national currency.



FRIEDRICH ZANDER IN RIGA
(1887-1915)

2.1 Childhood and School Years

Friedrich Zander was born on 23 August 1887 in Riga.! As shown
by his baptism document (at that time no civil birth certificates were
issued in Russia) he was given several Christian names - Georg Arthur
Constantin Friedrich, names in line with the ones of his father and
grandfather [23]. As it would have been rather cumbersome to use
all names in everyday life, he was simply called Friedel by his family,
shorthand for Friedrich; in official documents he was registered as
Friedrich. On 16 (4) October 1887, Friedrich was baptized in Riga
Cathedral with three godparents attending the ceremony. In former
times, three to five godparents were the norm: boys usually had two
men and one woman in attendance, and girls two women and one man.
Godparents fulfilled important social roles. Should both parents die by
whatever misfortune, godparents were to take over the responsibility
for the child. One of Friedrich’s godparents was Emil Zander, his
father’s half-brother and an alumnus of the Riga Polytechnic; his second
godfather was his grandfather Constantin, with Sofie, Emil’'s wife,
standing in as godmother.

Friedrich spent his childhood in Sassenhof, a suburb of Riga located
on the left bank of the river Diina (currently Daugava). Friedrich,
playing with his brothers, sisters and other children his age, took an
early interest in the futuristic novels by Jules Verne (1828-1905) and

! The date corresponds to the date in Gregorian calendar, which according to the Julian
calendar (the official calendar at that time in Russia) corresponds to 11 August.
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the works of the French astronomer Camille Flammarion (1842-1925)
[24]. His interest in natural phenomena and technological issues was
stimulated by both his father and teachers. Friedrich’s father Arthur
closely followed all advances made in astronomy and aeronautics, by
the turn of the century also fixed-wing airplanes. Zander’s library kept
a number of Jules Verne’s novels together with tomes about the universe,
astronomy and different types of machinery. In addition, there were
books and brochures regarding all kinds of flying apparatuses. The
latest news about balloons, airships and airplanes published by local
newspapers, mostly German, were discussed within the Zander family
just like in Riga’s society at large.

Friedrich took a new step in life when he left H. Langermann’s
private school and enrolled at the Riga Stadt-Realschule (Riga City High
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School) situated at Nikolai Strasse 1 (presently Krisjana Valdemara
iela) [25]. Friedrich, like most other children, was not captivated by all
subjects on the curriculum, instead showing a special liking for history
and cosmology. These subjects were taught by Friedrich Westberg
(1864-1920), who introduced Friedrich to the ideas and research of
the Russian scientist Konstantin Tsiolkovsky (1857-1935). Westberg
had built a simple planetarium where his pupils with the help of a
telescope could observe the stars and other heavenly phenomena [26].
In his younger days, Westberg had extensively traveled in the Caucasus,
Crimea, Turkey, Egypt, Palestine and Syria, sharing these experiences
with his pupils. Westberg's older brother Paul (1862-1935), who also
taught at the Riga City High School, had between 1888 and 1895 worked
as private Assistant Professor at the Riga Polytechnic, lecturing in
botany and zoology.

Studies at the high school lasted for six years, with classes being held
in Russian. Aspiring pupils could continue their studies for another year
without having to pay a fee, thus gaining admittance to institutions of
higher learning like the RPI or the St. Petersburg Academy of Forestry.
When studying for an extra seventh year, the pupils had the possibility
to teach private lessons or help other students with their homework,
earning some pocket-money in return.

From an early stage, Friedrich displayed a good understanding of
mathematics. During afternoons, school having finished, he many times
helped his brothers and sisters with their homework. The remuneration
he received for this support he would use to buy materials needed for
his experiments. In his spare time, in addition to taking care of his dog,
he sometimes went shooting. During long and bright nights, joined
by his younger sister Margarete, he was captivated observing the
heavens [27].

Friedrich was fond of reading, literature which included Tsiolkovsky’s
well-known work Exploration of Quter Space by Means of Reaction Devices
(Hccnedosarue Mupogbix npOCMPAHCmMe peakmugHblMU npubopamu)
[28]. His early interest in natural phenomena was actively encouraged
by his parents. According to a note in his diary of 30 December 1904,
his Christmas presents that year, in addition to a Dickens-anthology
in German, included the following textbooks: Graetz, L., Elektrizitdt
und ihre Anwendungen (1904); Barstein, R., Leitfaden der Wetterkunde
(1904); and Ostwald, W., Die Schule der Chemie, Teil Il (1904) [29]. That
same year, based on Plassmann’s book Himmelskunde, which he had
received on the occasion of his Christian confirmation, he calculated
the time a star stayed above the horizon seen from the position of his
home in Sassenhof, using trigonometric functions in combination with
geographic coordinates [30].



Excerpt from an entry in
Zander’s diary on 10 July 1904:
Explanation on how a barometer
works.

Later in life, during the 1920s and early 1930s, something happened
he could have hardly imagined in his childhood - he became personally
acquainted with Tsiolkovsky, who by that time was an internationally
well-known scientist; together they would organize a scientific
association focusing on spaceflight. On Tsiolkovsky’s 75th birthday
in 1932, Zander, together with warm greetings, presented him with
a copy of his newly published book Problems of Flight with the Aid of Jet
Propulsion Machines, acknowledging Tsiolkovsky’s inspiring role in his
own intellectual development. At Tsiolkovsky’s request Zander edited
Tsiolkovsky’s collected works, which were published after Zander’s
death in 1934.

Thus, despite the heavy burden imposed by school work, which
disallowed much spare time, Zander was reading highly specialized
literature and applying mathematical models in his own experiments,
activities which point to his early interest in natural phenomena, an
interest which in time increasingly focused on space.

Friedrich Zander was not a revolutionary, his interest was science
not politics. In August 1905, he was arrested for distributing political
leaflets, an incident which had no influence on his future career:
as it turned out, the evidence raised against him by the authorities
was insufficient for indictment [31]. The year 1905 was marked by
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IEB Excerpt from an entry in Zander's
diary in 1904: Device for wind-speed
measurement.

widespread revolutionary upheavals throughout the Russian Empire
including the Baltic provinces, forcing the shut-down of the RPI. Possibly,
Zander had been motivated by the revolutionary Jacob Dubelstein
(1883-1907), whose mother worked at Dr. Zander’s medical practice
as a registrar. Jacob Dubelstein, as it was known, organized shooting
exercises with Dr. Zander’s sons including Friedrich [32].

In 1905, after having finished high school with excellent grades,
Friedrich had to decide what steps to take next. As it turned out, he stayed
in Riga. Given his interest in natural science and technology, his enrollment
in RPI's Department of Mechanical Engineering came as no surprise.

Years later, in 1935, by one of those strange coincidences (by
that time Zander’s scientific contributions to Soviet rocketry were
widely acclaimed), an aviation group called Avidcijas pionieru pulcins
(Pioneers of Aviation) was formed at his old school in Riga, now called
the 2. Rigasches Stadtgymnasium (Riga City High School No. 2) [33]. Vilis
Ozolins, a physics teacher, was heading this group together with Eduards
Mazurs, a graduate of the Faculty of Chemistry of the University of Latvia
(class of 1930) teaching physics and chemistry. In addition to studying
aeronautical literature, members of the group also built small-scale
airplane models and kites. Had the members of this circle been aware of
their famous predecessor, and his studies at their school?
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IEB Excerpt from an entry in Zander’s diary on
30 December 1904: Duration of the visibility of a
star over the horizon.

Diploma from Riga City High School,
received by Friedrich Zander in 1905.

Zander studying
at his desk at
Bartschenstrasse 1, Riga,
early 1900s.
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2.2 Studies at the Riga Polytechnic Institute

In 1905, after graduation from high school, Zander enrolled at the
Riga Polytechnic Institute (RPI). That year, though, caused by severe
political upheavals in the country, the institute was closed for most of
the academic year. Zander in turn moved to Danzig-Langfuhr in East
Prussia, where he continued his studies at the newly opened Kdnigliche
Technische Hochschule (Royal Technological Institute).! In 1907, he
returned to Riga, where on 31 July 1914 he graduated from the RPI with
a Diploma in Mechanical Engineering (MnxeHep-TexHoJior) [34].

Not much is known about Zander’s visit to East Prussia, his
autobiography being all but silent on this subject [35]. The institute
at Danzig-Langfuhr (established in 1904), similar to the one in
Riga, offered four-year programs in six faculties: architecture, civil
engineering, machine building and electronics, shipbuilding and marine
engines, chemistry, and general sciences. In addition, there were
special departments for commerce and agriculture [36]. Given Zander’s
interests one could imagine that he followed courses in civil engineering
and machine & ship-building. By so doing he should have come into
contact with Professor Johann Schiitte (1873-1940), who lectured in
ship-building and was one of over 60 professors and associate professors
at the institute [37]. Along with attempts to establish a hydro-dynamics
laboratory at the institute, efforts that failed due to high costs, Schiitte
at that time started to take his first steps in airship construction.?
Another one of Zander’s teachers interested in aeronautics was the
mathematician Professor Julius Sommer (1871-1943), who in 1924
became Rector of the institute.

Another student of RPI’s Department of Mechanical Engineering who
in 1905 moved to Danzig-Langfuhr was Villehad Forssman (1884-1944),
who later was to become one of the most prolific aeronautical engineers
of early aviation (see further) [38]. If and to what extent Zander’s and
Forssman’s aeronautical interest had been influenced by Schiitte,
Sommer and others during their stay in Danzig is difficult to establish.
Nevertheless, hydro-dynamics as taught by Schiitte was basic in the
design of not only water-bound vessels but also aerial machines, be it
airships, airplanes or rockets. As it turned out later, Zander’s diploma
paper from 1914 concerned the construction of the hulls of ships. It is

! Students from the RPI moving abroad in 1905 enrolled at various technical institutes,
foremost in Germany: Danzig, Berlin, Halle, Leipzig, Karlsruhe, Dresden and Darmstadt.

2 In April 1909, Schiitte and the industrialist Karl Lanz founded the Luftschiffbau Schiitte-
Lanz which in time produced rigid-type airships made of wood, 20 of which saw mili-
tary action during World War 1.



Certificate issued by the Kénigliche
Technische Hochschule (Royal Technological
Institute) in Danzig showing that Zander
attended classes from December 1905 to
summer 1907.

not known exactly how many RPI-students went to Danzig-Langfuhr in
1905, the institute’s register from 1912 listing some 20; however, data
about many students in the register is incomplete. Details about Zander’s
eventual relationships with Forssman are unknown. Still, both having
enrolled in the same department at the RPI, and having moved to Danzig,
should for all practical reasons mean that they met on a more or less
regular basis. Of special interest regarding Danzig is also Gumal Knopp,
who in 1909 together with Zander founded an aviation circle at the RP]I,
one of the first in Russia (see further).

The Polytechnische Schule zu Riga / Polytechnikum zu Riga (Poly-
technic School in Riga / Riga Polytechnic), founded by German busi-
nessmen and burghers of Russia’s Baltic provinces, started out on 2 (14)
October 1862 with 15 pupils due to a lack of eligible applicants. Courses
for prospective students were for many years thereafter taught at a
preparatory school (1862-1892). After having completed preparatory
classes, studies at the Polytechnic School commenced in 1863. From
the start and until the mid-1890s, academic life at the Polytechnikum
was based on its own constitution and administration, finances being
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secured by contributions from the Baltischen Stéinde and Ritterschaften
(Baltic Corporations), cities and municipalities, business associations,
private individuals, and, not least - tuition fees. The tsarist government
confirmed the institute’s statutes in 1861, while starting to financially
contribute to its upkeep only in 1874.

The basic understanding of the institute’s founders was the ideal of
academic freedom, study programs being decided by members of faculty,
and students being allowed to follow classes on their own accord. This
Freiheit des Lehrens und Lernens (Freedom of Teaching and Learning), a
doctrine closely aligned with the ideals of higher learning followed by
universities in Western Europe, stood in stark contrast with academic
principles enforced at other Russian institutes. This ideal was closely
reflected and personified in the composition of the faculty, the majority
of professors until the late 1890s being recruited from abroad, mostly
Germany. Distinct from other Russian institutes this meant that lectures,
practical exercises, laboratory sessions, course literature, written
examinations and diploma papers were all in German. This changed
only in the 1890s together with the Russification movement initiated
by central authorities when Russian became mandatory for teaching in
class, thus forcing many professors and other staff-members to attend
crash courses in order to be able to continue their work.

The institute in Riga, despite its diplomas not being officially
recognized until 1896, enjoyed great popularity. The student population,
recruited not only from the Baltic provinces but also other Russian
regions, increased significantly over the second half of the 19th century:
16 students during the academic year 1863/64; 142 in 1873/74; 655
in 1883/84; 900 in 1893/94; and 2 088 in 1913/14. The 10 000th
student enrolled in 1912 [39]. The majority of students, considering
their confessional backgrounds and first/last names as shown by the
student register, were ethnic Germans from the Baltics. In 1913/14, to
take one year as an example, the confessional distribution of students
was as follows: 1 255 Lutheran; 419 Greek-Orthodox; 228 Roman-
Catholic; 136 Jewish; 50 others. That same academic year the number
of students enrolled in RPI’s different departments was as follows: 520
Mechanical Engineering; 378 Agricultural Department; 367 Commercial
Department; 328 Chemical Engineering; 300 Civil Engineering; and 195
Architecture [40].

In 1896, the tsarist authorities ordered a reorganization of the
institute. Thereafter it had to be called Puscckuil HoaumexHuveckuii
Hrncmumym / Rigasches Polytechnisches Institut (Riga Polytechnic
Institute/RPI). Newly enforced statutes stated that the institute sorted
under the general supervision of the Ministry of the Enlightenment in
St. Petersburg and the direct control of the official curator of the Riga



Main building of the Riga Polytechnic Institute, where Portrait of Zander sporting a
Zander enrolled in 1905. mustache during his student days
at the RPI (early 1910s).

school distric [41]. The Council (Coeem) of the institute, as before, mainly
consisted of representatives from Baltic corporations contributing to
the school’s finances. It was allowed to elect the Institute’s director
from among members of the different faculties, while professors and
lecturers, chosen by the committee of faculty, had to be approved by the
authorities in St. Petersburg. Thus, despite being under general state
supervision, the reorganized institute, unlike other higher technical
institutes in the country, retained most of its identity and freedom of
action. The reorganization in 1896 also meant that diplomas awarded
by the institute had official status. One direct effect of all these changes
was a sharp increase in student enrollment, a development which soon
caused financial problems.

In 1899, the institute experienced its first student unrests, forcing
the director to temporarily suspend classes. However, this was only a
forewarning of more stormy times ahead. The political upheavals of
1905-1906 that engulfed tsarist society, and between 1905 and 1908
lead to the introduction of martial law in the Baltic provinces, included
the outbreak of severe student riots at the institute, forcing the shut-
down of all activities during most of the academic year 1905/1906 [42].

According to Article 17 of the revised statutes from 1896, stu-
dents of RPI's Department of Architecture who had successfully
passed their final exams received the Diploma of Ingenieur-Architekt /
unxceHep-apxumekmop (Engineer-Architect), others the Diploma of
Architekt/apxumekmop (Architect); students of the Department of Civil
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Engineering received the Diploma of Bau-Ingenieur / umscenep-cmpo-
umeswv (Construction-Engineer) or Baumeister/cmpoumess (Builder);
students of the Departments of Mechanical and Chemical Engineering
received the Diploma of Ingenieur-Technologe |/ uwxicenep-mexHonoz
(Engineer-Technologist) or Technologe/mexnonoz (Technologist); stu-
dents of the Department of Agriculture received the Diploma of Agro-
nome erster Klasse / azporom | kaacca (Agronomist of first category) and
Agronome zweiter Klasse / azponom Il kaacca (second category); and stu-
dents of the Department of Commerce received the Diploma of Kandidat
der Handelswissenschaften erster Klasse / kandudam komepyuu I paspsida
(Candidate of Commercial Sciences of first category) and Kandidat der
Handelswisenschaften zweiter Klasse / kandudam komepyuu Il paspsda
(second category) [43].

In order to receive their diplomas, students in mechanical engi-
neering, Zander’s subject, had to spend the best of four years passing
numerous courses that were strictly organized on both an annual and
weekly basis. The department’s curriculum in 1909/1910, which with
minor changes was valid throughout Zander’s time at the institute,
included the following courses [44]:

Year 1

u

Theology, obligatory only for students of Orthodox faith;
Higher mathematics I, Prof. Bohl;

Descriptive geometry, Assoc. Prof. Westermann;
Technical mechanics I, Prof. Hennig;

Physics, Assoc. Prof. Pflaum;

Chemistry, Prof. Trey;

Technical drawing, Assoc. Prof. Taube;

Geodesy, Assoc. Prof. Ehrenfeucht.
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Higher mathematics 11, Prof. Bohl;
Technical mechanics I, Prof. Hennig;
Physics 11, Assoc. Prof. Pflaum;
Practical exercises in physics, Assoc. Prof. Pflaum;
Civil construction, Prof. Kirstein;
Architectural forms, Assoc. Prof. Seuberlich;
Mechanical heat theory, Prof. Berlow;
Machine elements, Prof. Berlow;
Kinematics, Assoc. Prof. Feldweg;
j.  Technology of metals and wood, Prof. Denffer.
Year 3
a. Measurement of machine dimensions, Assoc. Prof. Heintz;
b. Hydraulic systems, Prof. Clark;
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Furnaces and boilers, Prof. Clark;

Steam engines, Prof. Schiemann;

Lifting apparatus, Assoc. Prof. Feldweg;
Machine design I, Assoc. Prof. Feldweg;
Mechanical technology, Prof. Denffer;
Electro-technic I and II, Prof. Ozmidoff;
Design of civil structures, Prof. Kirstein;
Sewerage, Prof. Jensch;

Accounting, Prof. Birkhahn.
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Analytical mechanics, Prof. Hennig;
Locomotives, Prof. Berlow;
Shipbuilding, Prof. Clark;
Mechanical-technical agriculture;
Machine design Il and 11, Prof. Clark;
Pumps and compressors, Prof. Schiemann;
Gas engines, Prof. Schiemann;
Fiber technology, Assoc. Prof. Milodrowski;
Heating and ventilation, Assoc. Prof. Heintz;
Electro-technics IlI and 1V, Prof. Ozmidoff;
(Electro-technics V, not obligatory), Prof. Ozmidoff;
Hygiene, Prof. Schimansky;
. Organization of technical enterprises, Prof. Denffer;
Construction law, Assoc. Prof. Friesendorff;
o. Political economy, Prof. Bergman.
Year 5
a. Technological studies, Prof. Taube;
b. Design of technical structures, diploma paper.
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During their first year, students had to attend lectures lasting
22 hours per week, and to participate in practical or laboratory exercises
lasting another 14 hours per week. During the following years, this
heavy study load remained more or less unchanged, 18-26 hours per
week spent in lectures plus 12-23 hours per week for different physical,
chemical or other exercises. During Year 5, students were to concentrate
on writing their diploma papers, an activity planned to take 32-36 hours
per week [45].

During Zander’s time at the institute, studies in mechanical
engineering did not include any elements of aeronautical engineering;
neither were there any courses in related subjects such as hydro-
dynamics, astronomy or meteorology. The focus of the program, in
addition to offering basic disciplines such as mathematics, physics
and chemistry, was on mechanical engineering and its relevance to



Zander (first row,
5th from left) attending

a chemistry lecture of
Professor Trey at the RPL

different types of machinery, flying machines excluded. With some
notable exceptions, RPI's program was similar to the ones taught at other
technological institutes in Russia.

In pre-war Russia, first courses in aeronautics started in September
1909 when Nikolay Zhukovsky, who was teaching at the Imperial
Moscow Technical School (IMTU), held lectures about the theoretical
and practical foundations of aeronautics including the results of his own
research [46]. Following ongoing developments in Western Europe -
foremost in France and Germany - Russia’s Prime Minister Stolypin
initiated the establishment of aeronautical faculties at technological
institutes in St. Petersburg, Kiev and Novocherkassk [47]. In 1910, once
again on the initiative of the central government, courses in aeronautics
were also introduced at the Polytechnic Institute in St. Petersburg [48].
By that same time, courses in aeronautical engineering were offered
at five universities and six higher technical institutes in Germany [49].
The exclusion of the RPI from these advances might have different
explanations, like a policy by the government to offer programs in
aeronautics only at certain institutes, an increasingly difficult financial
situation at the RPI which disallowed setting-up a new department,
the academic backgrounds of faculty members at the RPI, or an
unwillingness by outside experts to come to the Baltics.

Considering Zander’s awakening interest in astronomy, aeronautics
and spaceflight, of special interest are those members of faculty at the
Department of Mechanical Engineering who were lecturing in subjects
relevant for those topics. Thereby, one first notices Professor Piers Bohl



(1865-1921), a graduate of Dorpat University who had started at the
RPI in 1895 and who since 1901 had been teaching higher mathematics.
Possibly, Bohl also lectured in astronomy [50].

Hermann Pflaum (1862-1912), a Dorpat-graduate and since 1906
Deputy Adjunct Professor at the RPI was responsible for courses in
physics, including practical exercises. It is noteworthy that Pflaum
had graduated in astronomy, a subject of vital importance for anyone
interested in space and related subjects. Chemistry was taught by
Heinrich Trey (1851-1916), a Dorpat-graduate (class of 1877) who had
continued his studies at Munich University, joining the faculty of the Riga
Polytechnic in 1879. Since 1901, Trey held a professorship in chemistry.
His son Friedrich Trey (1887-1965) was a physicist who graduated from
Dorpat in 1910; between 1912 and 1915, he worked as an assistant at
the RPI.

In addition to these basic subjects there were others relevant
for space research such as geodesy taught by Viktor Ehrenfeucht
(1864-1917), and kinematics taught by Reinhold Feldweg (1874-1931).
Ehrenfeucht had graduated in mathematics from the University of
Warsaw in 1887, continuing with his studies in Berlin and Freiburg. In
1891, he was appointed Associate Professor in Spherical Astronomy in
Warsaw; from 1899 to 1907, he held the position of Associate Professor
in Geodesy and Mathematics. In 1907, Ehrenfeucht moved to Riga to take
the position of Adjunct Professor in Geodesy [51]. Feldweg had graduated
from the RPI in 1899 with a Diploma in Mechanical Engineering. He
started to lecture at the institute in 1905, in 1908 being appointed
Adjunct Professor in Applied Mechanics including Kinematics.

Three more members of faculty can be briefly mentioned, their
subject areas having had some bearing on Zander’s further development,
namely Richard Hennig (1861-1922) in technical and analytical
mechanics, Michail Berlow (1867-1935) in machine elements, and
Charles Clark (1867-1942) in hydraulics, machine building and related
subjects.

During and after Zander’s studies at the institute a number of RPI’s
faculty members, other members of staff and students were more or less
directly involved in aeronautics. Further in the text these are listed in
alphabetical order.

Karl Berg (Karlis Bergs) (Riga, 1891-?) studied mechanical
engineering at the RPI from 1910 to 1914. He emigrated to the United
States of America in 1918/1919, where he designed an early version of
an autogiro powered by two 50-hp rotary engines. In 1921, Berg's design
was rejected in a military competition for naval aircraft, after which he
destroyed both his model and technical drawings, making no further
attempts in aeronautical engineering [52].



Ernst Birkhahn (Ernests Birkhans) (Koltzen, Livonian governorate,
1872-Siberia, 1941) graduated from the RPI with a Diploma in
Commercial Science in 1896. He continued his studies in Antwerp,
Paris, Venice and Vienna, and was appointed Assistant Professor at his
institute in 1900. Birkhahn died in 1941 in Siberia.

Martin Biemann (Martins Bimanis) (1864-1946) graduated from the
Riga Polytechnic with a Diploma in Mechanical Engineering in 1891.
Between 1893 and 1920, he worked in Moscow as a sewerage specialist,
first as an engineer and later as head of department. Biemann, who
was acquainted with Nikolay Zhukovsky, is said to have made major
contributions to the modernization of Moscow’s drainage system. He
died in Germany in 1946.

Paul von Denffer (Mitau, 1871-1959) graduated from the Riga
Polytechnic with a Diploma in Mechanical Engineering in 1895, and held
the position of Professor in Mechanical Technology at his institute since
1906. Later Denffer moved to Germany where he died in 1959,

Ernst Friesendorff (1873-?) received a Diploma from the Institute
of Civil Engineering in St. Petersburg. From 1907 to 1910, he held the
position of Assistant Professor in Construction Law at the RPI.

Otto Hotte (Pskow, 1892-7), after having finished the Realschule
(High School) in Dorpat in 1909, enrolled in RPI's Department of Civil
Engineering. In 1910, he changed to mechanical engineering and
graduated during the war in 1916. During the 1920s and 1930s, while
teaching at a vocational school and giving driving lessons, Hotte wrote
several books about automobiles. In 1936, he together with Maksis
Cilitis (1911-2009) published the book Lidmasinu uzbive (Airplane
Construction} [53].

Karl Heintz (St. Petersburg, 1876-1955) graduated from the RPI
with a Diploma in Mechanical Engineering in 1902. He continued as
an assistant at the Institute of Applied Mechanics from 1903 to 1904.
In 1906, Heintz was appointed Assistant Professor in Ventilation,
Heating and Applied Mechanics. From 1918 to 1919, Heintz worked at
the Baltische Technische Hochschule, BTH (Baltic Technical University),
a German-run institute (German was the official language) which for a
short time acted as RPI’s successor. During World War I, Heintz was a
general representative for the Red Cross at the Eastern Front. From
1920 to 1921, he was engaged as a consultant by the Latvian Ministry
of Health. In 1935, he is known to have managed a firm specializing in
ventilation, heating and heating technology. He died in Germany in 1955.

Arvid Heintz (Courland, 1878-1957?), brother of Karl Heintz,
graduated from the RPI with a Diploma in Chemistry in 1902. He moved
to St. Petersburg in 1903 where he started to work for the rubber
manufacturing firm Tpeyzoasbnuk (Treugolnik), first as an engineer,



later — possibly until 1923 - as director. After his return to Riga in
1924/1925, he became one of the founders of the rubber factory Kvadrats
(Quadrangle). In addition to holding a seat on the Board of Directors
Heintz was also Technical Director of Kvadrats. In 1931, he became the
part-owner of a small rubber factory in Riga. In 1939, like most other
Baltic-Germans, he was forced to immigrate to Germany. Later he moved
to Switzerland where he died in the 1950s.

Arnold Jensch (1866-1920) received a Diploma from the Institute of
Civil Engineering in St. Petersburg. From 1905 to 1907, Jensch held the
position of Assistant Professor in Civil Engineering (sewerage and water
supply) at the RPI, from 1907 onwards the position of professor.

Theodor Kalep (1866-1913) graduated from the Riga Polytechnic
in Mechanical Engineering in 1895; he continued at the institute as an
assistant from 1895 to 1898. Kalep was the founder, co-owner, and later
managing director of the machine-building company Motor in Riga.
He was to play a decisive role in the development of early aviation in
the governorate, purchasing the first airplane brought to Riga (Wright
biplane), manufacturing airplanes at his factory and designing and
manufacturing Russia’s first aero-engines (see further).

Gustav Kirstein (Berlin, 1851-1915) graduated from the Riga
Polytechnic in Civil Engineering in 1875. He held the position of adjunct
professor at the institute between 1900 and 1905, lecturing in bridge-
construction and civil engineering. In 1905, Kirstein was awarded the
title of Professor Emeritus. Later he moved to Germany where he died
during World War 1.

Adam Milodrowski (Warsaw, 1872-1928) graduated from the RPI
with a Diploma in Mechanical Engineering in 1904. He continued as an
assistant at the institute from 1904 to 1906, from 1906 to 1918 being
employed as Assistant Professor in Textile Technology. He died in
Warsaw in 1928.

Edmund Pfuhl (1844-1919) served as Professor in Mechanical Tech-
nology at the Riga Polytechnic / RPI from 1879 to 1905. Unlike his col-
leagues, Pfuhl took an early interest in aeronautics and aviation, holding
public lectures about balloons, airships and motorized airplanes, joining
the group of founders of the Luftschiffahrt Studiengesellschaft (Society of
Aeronautical Studies) in Riga in 1910 (see further).

Hermann Seuberlich (Riga, 1878-1938) graduated from the RPI with
a Diploma in Architecture in 1903. He held the position of Assistant
Professor in Architectural Drawing at his institute from 1910 to 1918. In
1938, Seuberlich went missing in the Soviet Union.

Nikolai Schiemann (Riga, 1865-1944) graduated from the Riga
Polytechnic in Mechanical Engineering in 1893. In 1906, he was
appointed extraordinary Professor in Machine Construction at his



institute; in 1919, he joined the faculty of the University of Latvia.
Schiemann died in 1944 in Germany.

Ernst Snicker (Ernests Snikeris) (1886-1944) graduated from the RPI
with a Diploma in Mechanical Engineering in 1912. During 1935-1937,
Snicker headed the flight school of Latvia’s Aero-Club in Liepdja [54].

Wjatscheslaw Suschkow (1880-1951) graduated from the RPI with a
Diploma in Mechanical Engineering in 1903. He continued as an assistant
at RPI's Institute of Machine Elements from 1903 to 1907. In 1909,
Suschkow joined the technical department of the Pyccko-Baamuiickuii
gazoHHblll 3a800, RBVZ (Russia-Baltic Waggon Factory) as an engineer.
From 1910-1912, he headed RBVZ's automobile department. This
happened at the same time the RBVZ started to manufacture airplanes
based on a French license, an activity closely integrated with its
automobile production (see further).

Gustav Taube (Riga, 1870-1965) graduated from the RPI with a
Diploma in Mechanical Engineering in 1896. In 1905, he was appointed
Assistant Professor in Mechanical-technical methods, Technical Drawing
and Agricultural Machines at the RPIl. He joined the faculty of the
University of Latvia after the war in 1919. In 1939, Taube left Latvia and
moved to Germany.

Artur Voegeding (Courland, 1878-Riga, 1936) graduated from the RPI
with a Diploma in Mechanical Engineering in 1901; from 1899 to 1903,
he was engaged as an assistant at RPI's Institute of Machine Elements.
In 1903, Voegeding joined the RBVZ as an engineer, staying with the
firm until 1917. After having left the RBVZ, Voegeding moved to Moscow
where he became Technical Director of the rubber-manufacturing firm
IIposodnuk (Provodnik). He died in 1936 in Riga.

Herbert Westermann (Riga, 1886-1956) graduated from the RPI
with a Diploma in Mechanical Engineering in 1906; he continued as
an assistant at the institute from 1911 to 1912. In 1911, he joined
Kalep’s Motor factory as an engineer. He later moved to Germany
where he held the position of Ingenieur fiir Flugwesen (Aeronautical
Engineer) at the firm Zermat in Berlin [55]. Westermann was the son
of the mathematician Hermann von Westermann (1842-1918), an
RPI-graduate who had augmented his studies in Zirich, Stuttgart and
Dorpat. From 1871 onwards, Westermann held the position of Assistant
Professor in Mathematics and Descriptive Geometry.

One possible explanation for RPI's faculty members to stay away from
aeronautics in general and early aviation in particular can indirectly be
found by looking at the activities of the Technischer Verein zu Riga (Riga
Technological Society) founded in 1858. This voluntary society, many
of its members were connected with the Polytechnic / RPI, served over
the years as an effective platform for scientific-technological discussion.



Included among its membership, in addition to faculty members and
other staff from the institute, were industrialists, state functionaries,
journalists and others deemed worthy to join this exclusive circle. After
1900, one third of around 200 members were mechanical engineers,
another one third chemists, and the rest engaged in other professions.
Many were RPI-graduates, the majority, judging by their surnames, of
ethnic German descent. The editorial board of the Rigasche Industrie-
Zeitung, the society’s official organ since the 1870s, was traditionally
recruited among RPI’s staff. The paper regularly published the society’s
minutes of bi-monthly meetings, annual reports and other relevant
information. During the years leading up to World War I, the editorial
board consisted of Maximilian Glasenapp (Editor-in-Chief), Benedykt
Wodzinski, Edmund Pfuhl and Nikolai Schiemann, all from the Riga
Polytechnic / RPI, and the RPI-alumnus architect Boris von Bock.

Despite the rapid break-through of motorized airplanes during
1903-1910 and its impact on public and scientific debate, the Rigasche
Industrie-Zeitung carried surprisingly few articles about the novel
flying machines (often called Drachenflieger). In 1908, for example,
aeronautics was mentioned in only three short articles, all dealing with
dirigibles. During the following year, the number of relevant articles had
increased to seven, only one mentioning airplanes (Farman, Wright). One
of the articles this year talked about the establishment of an aviation
department at the Polytechnic Institute in St. Petersburg, an event which
passed without any public comment from the side of RPI’s faculty [56].

Only in 1910, by that time three airplanes had arrived in Riga from
abroad and two local firms (Kalep’s Motor and RBVZ) had started to
manufacture flight equipment, aviation started to receive some extra
attention when Professor Emeritus Pfuhl advertised public lectures
about aerostats and airplanes (see further). That year also the editors
of the Industrie-Zeitung found it worthwhile to notice aeronautics on
four occasions, publishing one article written by Pfuhl about airplanes
and one by Glasenapp about a country-wide subscription launched for
financing the Russian air fleet. In 1911, nothing much had changed: five
short articles about aerostats and airplanes were submerged in a flood of
contributions about steam engines, sewers, chemical compounds or peat.
The only novel element that year was one longer article about German
aviation. In 1913 and during the first half of 1914 (the Rigasche Industrie-
Zeitung stopped publication in September 1914) only one aviation-
related article appeared, one in 1913 and none in 1914.

The cause of this ambivalence can possibly be found in the opposite
views of Glasenapp and Pfuhl, two of RPI's more prominent professors.
Maximilian Glasenapp (1845-1923), Professor in Chemical Technology
from 1878 and Editor-in-Chief of the Rigasche Industrie-Zeitung from
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Zander wearing RPI's student
uniform (1910s).

1882, was outright negative regarding the usefulness of flying machines
both for civil and military purposes. In the beginning of 1910, Glasenapp
expressed strong doubts regarding the subscription mentioned above
concerning Russia’s air fleet. According to Glasenapp, acquiring flying
machines for private transportation purposes should not depend on
collecting money from the public, while airships used for war were
highly susceptible to counter-measures. Shouldn’t Russia, a poor country,
wait until the usefulness of this novel technology had been clearly
demonstrated? [57].

In 1911, Glasenapp’s attacks continued, the past 12 months having
strengthened his belief in the futility of going along this road: in the
meantime, no less than three Zeppelins had crashed, while the death
of aviators flying airplanes appeared regularly in the columns of
newspapers. Thus, Glasenapp wrote:

«Under these circumstances, the importance of a collection of
‘aircraft including all presently existing systems’ does not go
beyond the one of a museum for breakneck machines» [58].

According to Glasenapp, one should not have any illusions. Even
if (and this was a big if) flight safety could be improved to the point
where it no longer posed a constant lethal threat, using aircraft for
transporting passengers and other goods could never pose any serious
challenge to railroads or steamships «...because of the laws of mechanics,
which need not be repeated here, and due to high transportation costs»
[59]. Glasenapp did not care to mention what exact laws of mechanics



were barring further progress in air travel. Interesting is also his
referral to steamships at a time when seagoing vessels powered by
internal combustion engines were overtaking the shipping trade. In
any case, that was not all. Glasenapp saw no real use of air cruisers
(Luftkreuzer) for military purposes, or for any other of military
airborne machines. Had work not already started to develop effective
counter-measures, for example by Krupp and Rheinische Metallwaren-
und Maschinenfabrik in Germany manufacturing special guns and
ammunition to force the airships away from enemy lines? And only the
future could tell how to deal with airplanes in wartime.

All in all, according to Glasenapp «one can hardly expect any cultural
advancement from motorized aircraft in the near future». The way
forward, avoiding additional military spending, was to simply ban
the use of airships in war by convention, their further development for
peaceful purposes having to rely on its own merits.

A position different from Glasenapp’s was taken by Edmund Pfuhl
(1844-1919), who from 1879 to 1905 held the position of Professor
in Mechanical Technology at the Riga Polytechnic / RPI and who also
belonged to the editorial board of the Rigasche Industrie-Zeitung. In
August 1909, Pfuhl visited the Internationale Luftfahrtausstellung,
ILA (International Aeronautical Exhibition) in Frankfurt am Main in
Germany. In November 1909, apparently under the influence of this
experience, Pfuhl organized a series of three lectures at the Riga
Technological Society focusing on the history, technology and future
prospects of aeronautics and aviation [60].

Pfuhl’s first lecture concentrated on the history of flight lighter-than-
air, going all the way back to 18th century France, to the Montgolfier
brothers and Professor Jacques Charles. The second lecture, in turn,
focused on motorized balloons, or different types of dirigibles (rigid,
semi-rigid, soft). In his third lecture, concluding the series, Pfuhl talked
about recent advances made in flight heavier-than-air and thereby
mentioning Lilienthal, the Wright brothers, Santos-Dumont, Ellehammar,
Blériot, Grade and others who by that time had succeeded to take to the
air with gliders and motorized airplanes. On 29 November, Pfuhl gave a
public lecture titled Vortrag iiber die Eroberung der Luft (Lecture about
the Conquest of the Air) supplemented with visual material, an event
that was received with great acclaim [61].

Pfuhl’s lectures summarized what by that time had become common
knowledge in many of the aviation-wise advanced countries of Western
Europe. Interesting to notice thereby is his optimism, his strong
belief in human ingenuity and the central role played by science and
technology for furthering human progress, an outlook quite at odds with
Glasenapp'’s skepticism:
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«He expressed the hope that the invention of airships and
airplanes will be successful, speeding up a lasting condition of
lawful co-existence between cultures in order for them to be able
to dedicate their efforts towards more peaceful tasks than now.
Thereby, it is not really foreseeable what advances with regard to
mastering the forces of nature, and their utilization for the well-
being of the individual and society at large, will result from this
development» [62].

The Rigasche Industrie-Zeitung, in its bi-monthly editions, regularly
published a list of patent applications registered in Russia. Thus, during
the pre-war period from 1908 to 1914, over 10 000 applications were
listed together with their application numbers and names of inventors.
However, the paper did not publish all applications, a pre-selection
having been made by its Editor-in-Chief Glasenapp.! This in combination
with Glasenapp’s general approach to aeronautics and aviation has to
be kept in mind when considering the following aeronautical/aviation-
related patents shown in the table.

Number of patent applications in Russia in 1908-1914

1908
1909
1910
1911
1912
1913
1914

N[ [N |o

Among those patents, noteworthy from the perspective of Riga and

the Baltics are the following:

e No0.46008/1911 A. Hackel (Gakkel), elektr. Ing., Aeroplan des
Seetyps (Seaplane);

¢ No.53265/1912 Th. Kalep, ing. Techn., Zylinder und Auspuffventil
fiir Verbrennungsmotoren mit radial um die Achse angeordneten
rotierenden Zylindern (Cylinder and exhaust-valve for combustion
engines having around the axis radially organized cylinders);

e No0.54981/1913 Th. Kalep, ing. Tech., Kolben f. Motoren innerer
Verbrennung mit radial um die Achse angeordneten rotierenden
Zylindern (Piston for internal combustion engines with around the
axis radially organized cylinders);

e No.57244/1913 First Kudashev, ing., Rotations-Wdrmemotor
(Radial-heating engine).

! This can be seen when looking at the patent numbers.



Front cover of Zander's diploma paper (Part 1),
presented at the RPI in spring 1914. The handwritten
original (in three parts) is found in the archive of the

Friedrich Zander Museum of Space Exploration of the
University of Latvia in Riga.

Gakkel and Kudashev were employed by the RBVZ at a time when the
factory was manufacturing airplanes at its Riga plant. Kalep, in turn, was
one of Russia’s first constructors of aero-engines. The work of all three
will be described in greater detail in the next chapters.

In late spring 1914, after studies which had lasted the best of nine
years, Zander presented his diploma paper, a handwritten study in two
main parts comprising 120 pages and with the following titles:

Part1

Pacuemsi k dunaomHoli pabome 1913/14 2o00. (Calculations for the

diploma work 1913/14)

I. CydHo (Vessel)

1. CmpoumeavHas yacme (Construction)

Part 2

1. Pacyembsi kK npoekmy myp6uHH020 2py3068020 napaxoda (Calcula-
tions for the project of a turbine-powered freight vessel)
L=124 m; B=16 m; T=7 m; v=10 y3a. (knots)

II. Pacuembt k npoekmy 3danusi 045 dupusxcabas (Calculations for
the project of a building for dirigibles).

As it appears, Zander’s diploma work consisted of three different
and unrelated sections, none directly dealing with aeronautics or space.
Zander did not mention the diploma work in his short autobiography
of 1927, neither has it been observed in standard reference texts about
Zander [63].



Zander received the Diploma
of Engineer-Technologist (uHaceHep-
mexHos0¢2) from the RPI in 1914.

2.3 Early Aeronautics and Aviation in Riga
2.3.1 Aerostats and Airplanes

In the early days of the 20th century, aeronautics could look back
upon a development, which had started in 1783 in France. Since then,
despite theoretical studies and practical experiments by men like Cayley,
Stringfellow, Pénaud, Mozhaisky, Maxim, Ader, Lilienthal, Langley and
others, the practical implementation of motorized flight heavier-than-
air had to wait until 17 December 1903 when two Americans, Orville
and Wilbur Wright, succeeded taking-off in their biplane at Kitty Hawk,
having their longest flight that day (250 meters) last just 60 seconds.
Shortly thereafter motorized flights happened also in Europe, including
tsarist Russia. The first flight made on the continent, by the Brazilian
Alberto Santos-Dumont in 1906 on his Canard 14-bis, was soon repeated
by others flying on different types of machines. At La Grande Semaine
d'Aviation de la Champagne, the first international air-show held in
Europe organized in Rheims in 1909, an event duly noted in Russia, no
less than 30 different airplanes from the workshops of Wright, Curtiss,
Farman, Voisin, Blériot, Antoinette, Bréguet and others took part,
Europe’s aviator-elite and airplane firms competing for prize money and
publicity. Hundreds of thousands of spectators were to follow this event,
military officers among them [64].

After 1906, aviation workshops started to be set-up in many
countries, like the Societé Antoinette in 1906 in Puteaux or Louis
Blériot’s shop in 1909 in Paris. Cross-country flights over ever longer
distances, aerial demonstrations in front of large crowds, and military
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competitions were organized all around the continent, the development
in France acting as primus motor. In mid-1909, Louis Blériot crossed the
English Channel in his Blériot XI monoplane, a breathtaking event. In late
September that year, an air saloon opened at the Grand Palais in Paris,
where besides balloons and airships numerous monoplanes, biplanes,
multiplanes and even model helicopters were on display [65]. Some short
time thereafter, in October, the Internationale Luftschiffahrt Ausstellung
(ILA) in Frankfurt am Main displayed both aerostats and airplanes,
including an American Wright. Like in Rheims, the event in Frankfurt
was followed by flight competitions with aviators from France, Belgium
and Germany competing for monetary prizes. In Russia, the first
aeronautical exhibition and air-show was organized in spring 1910 by
the Imperial All-Russian Aero-Club in St. Petersburg [66].

In Europe, first to replicate the Wrights, as told, was Santos-Dumont
who in October 1906 succeeded to make some short jumps in the Bois de
Boulogne in Paris. After that performance the ice was broken, motorized
flights starting to spread to many countries in leaps and bounds. Only
four years later, in 1910, the Frenchman Henri Farman would succeed
to stay airborne for more than eight hours, Maurice Tabuteau cover a
distance of 582 km, and Alfred LeBlanc reach a speed of 115 km/h [67].
Those records were soon broken again, some on a monthly, even daily
basis. Longer-higher-faster became the underlying dynamic of flight,
challenging constructors and aviators alike.

During the first decade of the twentieth century, airplanes moved
into the spotlight of public attention also in Russia’s Baltic provinces.
In 1908, for example, the Rigasche Rundschau published no less than
145 flight-related articles of varying length, the majority (86) dealing
with free balloons and dirigibles. However, already at that early stage
motorized airplanes, in addition to a wide variety of aviation-related
articles concerning air law, airports, aviation medicine, balloon-
photography or aerial torpedoes, were duly noted in 28 articles. Center
stage was still taken by the aerostats, though, Zeppelin’s rigid dirigibles
appearing in no less than 40 entries. In any case, airplanes had started
to attract public attention, many starting to believe that both kinds of
aircraft would develop in parallel, playing important roles especially
in military aviation. In 1904-1905, the French military had started to
establish a force of semi-rigid dirigibles, a development which other
countries, foremost Germany, Austria-Hungary, Russia and Italy, had the
ambition to match.

By 1914, Russia’s military air fleet operated 13 dirigibles of
various sizes, with 4 additional ships under construction. To compare,
there were 12 ships in Germany (plus 7 under construction), 16 in
France (8 under construction), 9 in Italy (2 under construction) and
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5 in Austria-Hungary [68]. Some observers, however, had started to
challenge this development. In an article in the Rigasche Zeitung of May
1907, published hardly one year after Santos-Dumont’s exploit, one could
read the following: «... one can prognosticate that the future does not
belong to the already well-developed gas-filled motorized balloons but
the gas-independent dynamic craft, the airplane, flying along heavier-
than-air» [69].

The year 1909 witnessed first flights with motorized airplanes in
several European countries, the majority performed by French aviators
on French machines. Among the countries involved was Russia, where
the Dutchman Van den Schkrouff, invited by the Odessa Aero-Club, on
29 June (J. C.) carried out the first flight heavier-than-air in the country,
piloting a Voisin biplane; a few months later, on 11 October (]. C.), the
Frenchman Georges Legagneux would pilot a Voisin biplane overhead
a military exercise ground at Gatchina outside St. Petersburg [70].
First flights in Russia, like in many other countries, were performed by
foreign pilots on French airplanes. At that same time, Russian military
officers and private enthusiasts were travelling to France and Germany
tolearn to fly.

Until the outbreak of World War I, airplanes flown in Russia were
with some exceptions brought into the country from abroad, while
aeronautical equipment manufactured in the country was often based
on licensing agreements with foreign firms, alternatively were copies or
derivatives of foreign models. Theoretical contributions to aeronautical
engineering made by Russian scientists like Nikolai Zhukovsky did
not alter this basic dependency. In pre-war Russia, the design and
manufacturing of equipment, the organization of aero-clubs and air-
shows, or the training of pilots were activities concentrated in cities such
as St. Petersburg, Moscow, Kiev, Odessa or Riga, Russian aviation thereby
following the development in Western Europe [71].

In April 1911, an aeronautical congress in St. Petersburg under the
chairmanship of Nikolay Zhukovsky and organized by the Imperial
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Russian Technological Society,* discussed the state of affairs of Russian
aeronautics and aviation, attempting to formulate steps for advancing
its development [72]. The complexity of technical, organizational and
legal issues confronting the authorities and others involved in pre-
war Russian aviation is well illustrated by the manifold issues under

discussion.

1. Classification and registration of an aircraft.

2. Clarification of the relative advantages of different flight
systems.

3. Questions concerning the construction and manufacturing of
free and dirigible balloons as well as airplanes.

4. Materials used for manufacturing aircraft of any kind.

5. Propellers and other propellants for aeronautics and aviation.
Theory and construction. Performance. Test methods.

6. Scientific questions concerning aeronautics and its implementa-
tion; methods for studies and tests; measuring instruments and
other apparatus.

7. Studies of the law of air resistance. Studies of the effects of
(flying) apparatuses and the law of stability.

8. Aerodynamic institutes, their equipment and the scientific
modus operandi of experiments.

9. Modus operandi of education in sciences related to aeronautics at
higher education institutions.

10. Qualifications of an aeronautical engineer.

11. Creation of a special institute for studies of issues concerning
aeronautics.

12. Schools for pilots and technicians and their technical equipment.

13. Meteorology. Permanent and movable stations for meteorologi-
cal observations and systematization of observations.

14. Types of current apparatus and instruments for meteorological
observations; technical novelties in this field.

15. Application of meteorology in aeronautics, agriculture, commu-
nication, geography, astronomy;, etc.

16. Current status of aeronautics in Russia and measures for its
development.

17. Importance of aeronautics for the urban and industrial life in
Russia and for military purposes.

18. Inventors in aeronautics, types of support rendered for the

design and realization of their inventions.

! The congress took place on 12-19 April 1911. Vice Chairman of the congress and main
organizer was Vasily Naidenov (1864-1925), military engineer and Chairman of the
Aeronautical Section of Technical Society.



19.

20.

21.

22.

23.

24.

25.
26.
27.
28.

29.

30.
31

32.
33.
34,
35.
36.

37.
38.

39.
40.
41.

42.
43.

44.
45.

Governmental rewards and subsidies, means for the support and
development of aeronautics in Russia.

Organization and development of contests and competition for
flying apparatuses, distribution of prizes and rewards not only
to aviators but also to constructors of apparatuses.

Organization and development of regular air traffic and calcula-
tions of profitability in this field.

Customs duties and formalities, and their effects on the success
of aeronautics in Russia.

Administrative regulations and juridical questions related to the
development of aeronautics.

Questions concerning air law and regulations for flying appara-
tuses and flight participants.

Signaling.

Accidents of aviators and third persons.

Accident statistics and follow-up.

Invalidity insurance of employees and their families in case of
death of employees.

Expropriation of suitable terrains for the take-off of flying appa-
ratus, accommodation of flying apparatus according to the rules
of regional and city administrations.

Aerodromes and their equipment.

Distribution of knowledge about aeronautics among the popula-
tion regarding assistance at landings and accidents of aerostats.
Use of aircraft for wireless telegraphy.

Mail pigeons and aeronautics.

Use of photography in aeronautics.

Production of geographical maps for aeronautics.

Technical and commercial organizations of aeronautical enter-
prises in Russia.

Factories and workshops for building flying apparatuses.
Permanent and movable gas generation stations needed in aero-
nautics.

Status of experts.

Engines for aeronautics.

Arrangement of cylinders in engines and scientific judgments
about their most beneficial construction.

Hydroscopic effect in relation to the arrangement of cylinders.
The newest constructions of apparatuses and equipment for
power transmission and steering in airplane and dirigible
engines.

Turbines with internal combustion for aeronautics.

Economic performance of engines.



46. Amount of horsepower per engine presently believed to be

acceptable, and maximum possibility for its achievement.

47. Comparable engine data under different and similar conditions.

48. Factories for the production of aero-engines and the necessity of

raising this kind of mechanical production in Russia.

49. Engines currently demanded in aeronautics [73].

In addition to scientific and technical issues concerning aircraft,
aero-engines and other flight equipment, explicitly included were both
aerostats and airplanes, the program highlighted such central issues
as governmental regulations for pilots and aircraft, insurance for
aviators and third parties, meteorological issue, airports and the role
of local governments, expropriation of terrain for airports, customs
formalities and governmental support for inventors. Out of 49 issues put
on the agenda more than 10 dealt with aero-engines, emphasizing the
importance of this type of equipment.

The congress in St. Petersburg was the first of its kind in Russia.
It attracted more than 400 delegates from 21 local and regional
organizations, practically representing all aeronautical societies active
in the country. However, plans to organize an All-Russia Aeronautical
Union came to naught due to the unwillingness of the Imperial All-
Russian Aero-Club to cede its position of quasi head-organization in
Russia, and also the insistence of the provincial organizations on keeping
their independence [74].

It can be mentioned that in 1912, Nikolay Zhukovsky, on the occasion
of RPI's 50th anniversary, was awarded Honorary Membership. One
amongst Zhukosky’s many disciples was Janis Straubergs (1886-1952)
from Riga, who in 1908-1912 was enrolled in the Faculty of Physics
and Mathematics of Moscow University. Specializing in aerodynamics,
at that time a new academic subject, Straubergs had the opportunity to
work in Zhukovsky’s laboratory. Later, in 1926, Straubergs was invited to
teach courses in hydro-mechanics and introductory aerodynamics at the
Faculty of Mechanics of the University of Latvia, an invitation which he
declined.

The state of air-mindedness, which had gotten hold of Europe’s
public after the turn of the century depended to no small extent on the
daily press, aeronautics and its many exploits making ever-catching
headline news. However, other publications prospered as well, including
scientific books and aeronautical journals. This can be illustrated by
the almost 400 scientific journals, which were kept by RPI’s library
which included: Zeitschrift fiir Luftschiffahrt, Berlin, 1883—; Prometheus:
Hllustrierte Wochenschrift itiber die Fortschritte in Gewerbe, Industrie
u. Wissenschaft, Berlin, 1891-; Meteorologische Zeitschrift, Berlin,
1884-1891; and Zeitschrift des Vereins deutscher Ingenieure, Berlin,
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1861-. The collection did not include two at the time widely read
French publications, i.e. LAéronaute (1863—) and L’Aérophile (1893-).
The Zeitschrift fiir Luftschiffahrt, again, was Germany'’s oldest and most
widely-read aeronautical publication, dealing with flight lighter-than-air
and heavier-than-air.!

Besides the journals, included in RPI's collection were also
aeronautically relevant monographs under sections such as
Astrophysik und Kosmogenie (Astrophysics and Cosmogeny), Hydro- and
Aeromechanik incl. Flugtechnik (Hydro- and Aeromechanics including
Flight Technology), Geophysik (Geophysics), Meteorologie (Meteorology),
Klimatologie (Climatology), Witterungskunde (Weather Phenomena), and
Astronomie und Geodaesie (Astronomy and Geodesy). The following titles
deserve to be mentioned:

e Lilienthal, O. Der Vogelflug as Grundlage der Fliegkunst: Ein Beitrag
der Systematik der Flugtechnik. Auf Grund zahlreicher Versuche
bearbeitet. Berlin, 1889;

e Parseval, August v. Die Mechanik des Vogelfluges. Wiesbaden, 1889;

e Popper, ]. Flugtechnik. Berlin, 1889;

e Schlotter, H. Ueber das mechanische Prinzip des Fluges u. dessen
Anwendung auf die Luftschifffahrt. Gera, 1874;

! During 1882-1888 published as Zeitschrift des Deutschen Vereins zur Forderung
der Luftschifffahrt, from 1892 as Zeitschrift fiir Luftschiffahrt und Physik der Atmo-
sphdre, from 1900 as lllustrierte Aeronautische Mitteilungen: Deutsche Zeitschrift fir
Luftschifffahrt.



e Strasser, H. Ueber den Flug der Végel, Ein Beitrag zur Erkenntnis der
mechanischen u. biologischen Probleme der active Locomaotion. Jena,
1885;

» Koch, G. Die Lisung des Flugproblems u. das Luftschiff der Zukunft.
Miinchen, 1893;

» Glaisher, ], Flammarion, C., Fonvielle, W. de & Tissandier, G.
Voyages aériens. Paris, 1870 [75].

This list refers to the library’s collection in 1895, when flight both
in theory and practice was still very much an aerostatic phenomenon.
At that time, different from the aeronautical main stream were the
observations, theoretical efforts and practical flying attempts made
by the German Otto Lilienthal (1848-1896). During 1891-1896,
Lilienthal carried out more than 2 000 flights in and around Berlin,
testing a dozen different fixed-wing gliders (mono-, bi-, and triplanes)
and thereby reaching distances of up to 250 meters, attempts which
gained him worldwide recognition. Amongst Lilienthal’s many visitors
was Professor Nikolay Zhukovsky, Russia’s most prominent spokesman
in the field of flight heavier-than-air. On his return home to Moscow
Zhukovsky brought with him a Lilienthal’s monoplane (standard) glider,
an apparatus which still today is on display at the Zhukovsky Museum in
Moscow. On 9 August 1896, Lilienthal crashed in the Rhinow Mountains
outside Berlin, and succumbed to his injuries the following day.

In pre-war Riga, various voluntary associations were keeping
libraries, which regarding scientific and other journals were fully
comparable with RPI's library. The Naturforscher-Verein, for example, in
addition to its extensive collection of books, regularly received hundreds
of different periodicals from around the world. In its 1908-catalogue,
books and journals specifically dealing with aeronautics and aviation,
or space-related subjects, were sparsely repressented, though. Among
its collection one finds the German journal Prometheus and L. Zehnder's
monograph Das Leben im Weltall (Tiibingen and Leipzig, 1904) [76]. The
library of the Gewerbeverein (Trade Association) in turn was keeping
various monographs on aviation and outer space including Heinrich
Adam’s Flug: Unser Flieger von Wilbur und Orville Wright (Flight: Our
Aircraft from Wilbur and Orville Wright), published in Leipzig, and
Ferdinand von Zeppelin’s Die Luftschiffahrt, published in Stuttgart. In
addition, the catalogue of 1914 listed A. Zart’s Die Bausteine des Weltalls
(The Elements of Space) and Joseph Phole’s Die Sternenwelten und ihre
Bewohner (The Worlds of Stars and their Inhabitants), Kéln 1902 [77].
The third library for which a catalogue could be mustered was one kept
by the Fraternitas Baltica (Baltic Association), a student association.
Its catalogue of 1911 listed Camille Flammarion’s Die Mehrheit der
bewohnten Welten (The Majority of the Inhabited Worlds), Leipzig, 1865,
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and three works by M. W. Meyer, i.e. Kosmische Weltansichten (Cosmic
Idologies), Berlin, 1866, Welt der Planeten (The World of Planets) and Der
Mond (The Moon) [78].

Analyzing the literature that has been found in Riga, the authors
discovered, that there are some books about astronomy translated into
Latvian. Among them are book by German astronomer Max Wilhelm
Meyer (1853-1910) and author Wilhelm Boélsche (1861-1939) about
the stars (Debess spidekju pasaulé), printed and edited in Riga in 1910
[79]. Both authors were very popular in the 19th and 20th century in
Germany [80].

In pre-war days, different from today with its over-reliance on
the internet, a common way to publicly promote one’s ideas was to
organize meetings, lectures or exhibitions. The development of flight
heavier-than-air in the early days of the 20th century was thereby
accompanied by manifold promotional events and flight demonstrations,
performances which from the very beginning attracted large crowds
and the close attention of the press. Riga was not immune to this
development. Thus, on 9 November 1908, at the Bérsen-Kommerzschule
(Commerce School of the Stock-Exchange), the book-seller Richard
Jordan would hold one of the first public lectures on aeronautics in town,
talking about Count Zeppelin and his forerunners in aerostatics, going
back in time some 200 years. Jordan’s presentation, supplemented by
60 photographs, attracted a large audience, the speaker receiving lively
cheers in the end [81]. Given this response, Jordan repeated his lecture
on 13 November, this time also talking about an eventual aerial landing
site in Riga [82]. On 16 November 1908, the engineer ]. M. Herzfeld used
Jordan'’s photographic material for his own presentation held in Russian
on the progress of aviation [83].

Jordan continued to talk about aeronautics and aviation also during
coming years. On 15 November 1909, at the Riga City High School, the
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theme of his presentation was the history of flying machines, Jordan
reaching back in time some 400 years (!) while noticing the latest
achievements concerning the Motordrachenflieger (motorized airplanes)
from Blériot, Farman, Wright, Grade and others.! The presentation,
supplemented by 70 photographs, attracted only a handful of listeners
[84]. On 4 March 1910, Jordan once again talked about airplanes, thereby
concentrating on the Wright biplane, one of the most well-known types
at that time, paying special attention to the take-off on wheels and skids,
on wing warping and on details of piloting. Again, Jordan used numerous
photographs, more than 100, as illustrations [85]. The speaker, who one
week earlier had given the same performance in Libau (presently Liepdja)
in front of a sold-out theater, also mentioned the upcoming exhibition
of a Wright airplane organized by some of RPI's students (see further).
This time his presentation at the Johannis-Gilde (presently Small Guild)
attracted a large audience, including Russian military officers [86].

In 1909, discussions about the progress of flying machines continued
both in public and in Riga’s voluntary societies. Specially mentioned can
be a series of public lectures by Professor Emeritus Edmund Pfuhl held
in November-December 1909 (see further). On 28 November 1909, to
take the last example, Staff-Captain Schabsky, constructor of Russia’s
first military dirigible Yue6nuiii (Uchebny) launched in 1908, and later
commander of the military dirigible /le6edv (Lebed), held a public
lecture at the Gewerbeverein (Trade Association) about aeronautics and
flying apparatus. One can assume that this event received a favorable
public response as well [87].

2.3.2 Balloons and Dirigibles

The first flight lighter-than-air carried out in Riga dates back
to 18 August 1804, when the Frenchman Etienne-Gaspard Robert
(Robertson) took-off in his hydrogen balloon Minerve [88]. It was hardly
one year later, on 20 June 1803, that the French aeronaut André-Jacques
Garnerin and his wife ascended from St. Petersburg by gas balloon [89].
Throughout the 19th century, flights with free balloons, a sport for an
exclusive circle of well-endowed enthusiasts and a means of income for
professional showmen, attracted the attention of the general public.
The Russian government’s first official involvement with aerostation
happened only in 1869 with the appointment of an aeronautical
commission by the military’s Main Engineering Directorate [90]. The real
break-through, however, had to wait until 1885 when a military balloon
detachment was formed at Volkovo Field outside St. Petersburg. Starting

! Motordrachenflieger [motorized drake] was a term commonly used in Germany during
pre-war years to denote motorized airplanes.
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with two hydrogen balloons purchased in France, Russian military
aeronautics continued to develop right up to the beginning of World
War 1. In 1908, there were several parks of free and tethered balloons
stationed at Russian fortresses along its western borders; included in
this arsenal was also Russia’s first dirigible Yue6nuuii (Uchebny). In 1910,
fixed-wing airplanes started to be added to this force [91].

From the 1880s onwards, in Russia like in Europe at large,
aeronautics started to be dominated by military requirements, after
1908-1910 supplemented by requirements specific for airplanes. In
Russia, as well as in Germany, France, Austria-Hungary, Great Britain or
Italy, military aeronautics and aviation became an integral part of the
pre-1914 armaments race.

Despite the breakthrough of the airplane in 1906-1908, aerostats
continued to attract public attention.! In summer 1910, for example, the
Russian aeronaut Drevnitsky organized several public ascents in and
around Riga with his hot-air balloon. During his second ascent, when

! The local press did not mention the temporary stationing of one of Russia’s first mili-
tary dirigibles, the Krechet, at the 9" Aeronautical Company in 1910 in Riga - see /ly3b,
M.Jl. Hcmopus eo3dyxonaasanus u asuayuu 6 Poccuu: Ilepuod do 1914 2. Mocksa, 1995,
pp. 244-245.



the balloon drifted away from shore over the open waters of Riga Bay,
Drevnitsky jumped from the balloon with his parachute and landed in
waters near Majorenhof (presently Majori); the daring aeronaut, wearing
a lifebelt made of cork, was soon picked up by local fishermen [92]. On
another occasion, when parachuting from his balloon, Drevnitsky
landed in the crown of a tree outside the Montplaisir theatre and had
to be rescued by a cheering crowd [93]. In late 1910, when a film about
the Swiss airship Astra (Clément-Bayard type) from Luzern was shown
at the cinematographic theater Orbis, a local brewery felt compelled to
advertise its product with the help of an airship illustration [94].

Two of Riga's aeronautical societies, which carried the term Luft-
schiffahrt (aeronautics) in their respective name, the 1. Rigaer stu-
dentischer Verein fiir Luftschiffahrt und Flugtechnik (1st Riga Student
Association for Aeronautics and Aviation Technology) and the Luftschif-
fahrt Studiengesellschaft (Society of Aeronautical Studies), demonstrated
a limited interest in ballooning or airships. This is also valid for the
1. Baltischer Automobil- und Aero-Klub (1st Baltic Automobile and Aero-
Club) and the Riga-branch of the Imperial All-Russian Aero-Club: while
the statutes of both organizations included the promotion of aerostation,
few efforts were made for eventually purchasing a balloon or organizing
balloon events. Free and motorized balloons, which between 1783 and
1903 were the only kind of aircraft able to lift-off the ground for any sus-
tained period of time, started by 1910 to be overtaken by the airplane,
at least among Riga'’s aeronautical circles where the conquest of the air
belonged to the machines of Farman, Blériot or Voisin rather than the
ones of Parseval, Julliot or Zeppelin.

In Riga, a notable exception to this trend was a soft-type dirigible
designed by Villehad Forssman (1884-1944), an RPI-student who in
1905 had enrolled in the Department of Mechanical Engineering. In
late 1905, due to the political situation, Forssman left Riga in order to
continue his studies at the Kdniglich-Technische Hochschule in Danzig-
Langfuhr. After his return in 1907, he started to design flying machines,
from the beginning concentrating on aerostats. What had prompted
Forssman’s early interest in aeronautics and aviation, an interest that
would dominate his life until the end of World War 1, is difficult to
establish. One possibility could be his contacts with Professor Johan
Schuette at the institute in Danzig: in 1906-1907, when Forssman was
enrolled at the institute, Schuette started to design large, rigid-type
dirigibles made of wood, aircraft that were eventually ordered by the
German military. In 1909, for unknown reasons, Forssman did not join
the aeronautical circle at the RPI, starting to design an airship instead.
According to one of the local newspapers, though, he had been one of the
firstin Riga who suggested building an airplane [95].



Forssman'’s soft-type
dirigible, built by Riedinger
in Augsburg, Gerstenhofen
1912.

Forssman’s apparatus was from the start to be financed by some
members of the 1st Baltic Automobile and Aero-Club [96]. As it turned
out, though Forssman would offer his design to the Russian military.

Forssman’s airship differed from Tsiolkovsky’s metal aerostat,
a design which became widely known at that time [97]. It did not
display any radically new features despite it generally being called the
smallest dirigible in the world. The aerostat was of the soft type, closely
resembling the airship designs of the German engineer August von
Parseval. It could carry two persons on flights lasting for 4 hours, an
18-22 hp engine coupled to one propeller allowing a speed of 40 km/h.
Forssman believed that given this performance his craft was suitable for
military reconnaissance missions. Forssman’s advance to the military
met a favorable response, the Main Engineering Directorate ordering
one (possibly two) of his craft [98]. For the young constructor, who had
not yet completed his studies, this meant a breakthrough. The dirigible,
financed by the military and built by the well-known German firm
August Riedinger in Augsburg, performed its maiden flight on 13 January
1911 at Gerstenhofen outside Augsburg; it was thereafter included in
Russia’s military air fleet [99].

Forssman never returned to Riga to complete his studies at the RPI,
remaining for the rest of his life in Germany, at first settling down at the
airfield in Berlin-Johannisthal, the cradle of German aviation. In 1913-
1914, after having worked as a patent lawyer handling legal matters for
airplane constructors including the later well-known Dutchman Anthony
Fokker, Forssman designed and participated in the construction of a
monoplane for Prince Sigismund of Prussia [100].



Forssman'’s
Bulldogge monoplane,
Berlin, 1914.

In late summer 1914, after war had broken out, Forssman was
employed as an aircraft engineer at the Siemens-Schuckert Werke (SSW)
in Berlin, Germany'’s at that time largest industrial conglomerate. There
he became responsible for designing and supervising the construction of
one of Germany’s first so called Riesenflugzeuge, an airplane powered by
four engines [101].

In 1916, Forssman was employed as chief aeronautical engineer
by the plywood manufacturer Briining in Kahl near Hanau. A special
workshop was erected allowing the construction of the largest airplane
ever designed up to that date, Forssman’s 10-engine tri-plane bomber
later called the Poll Giant. In 1917, the project was receiving the support
of the German military, the bomber was moved from Briining in Kahl to
Mannesmann near Westhoven outside Cologne. Most likely Forssman's
bomber was not completed before the war ended in late 1914. A series
of photographs which show its transport from Kahl to Westhoven bear
witness to the grandiose design of this extraordinary machine [102].

During Forssman’s time in Cologne, Mannesmann together with the
SSW and Idflieg (Inspektion der Fliegertruppen; English: Military Flight
Inspectorate) started a new project, namely the design and construction
of unmanned and remotely controlled aerial vehicles. In this quest,
Mannesmann (Forssman) was responsible for designing the vehicle and
SSW its guidance and flight control systems. It is still unclear if this for
the time highly advanced technological project ever left the drawing
board [103]. After the war, Forssman started a new career by opening a
successful plywood business. In time he also registered a large number
of patents, all unrelated to aeronautics [104].

Villehad Forssman, an RPI-student, despite his outstanding
contributions made to early aeronautical engineering, never received
any scientific or other credit for his work, neither in Russia, Germany,
Sweden (he was a Swedish citizen) nor Latvia.



Forssman’s
4-engine
Riesenflugzeug, built
by SSW in Berlin,
1914-1915.

Fuselage of Forssman'’s
10-engine triplane, Hanau, Germany,
1917. (Forssman second from right).

2.3.3 Aeronautical Societies in Riga

The launch of voluntary societies for promoting aeronautics and
aviation in tsarist Russia started to gain momentum during 1908-1909.
According to one observer, aero-clubs were popping up like «mushrooms
after the rain». By spring 1910, besides the HWmnepaTtopckuit
Bcepoccuiickuii aspokay6, MBAK (Imperial All-Russian Aero-Club)
founded in January 1908 in St. Petersburg with the aim to develop
aeronautics «in all its forms and applications», aviation societies,
clubs and circles took up activities in Odessa (March 1908), at the
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Polytechnic Institute in St. Petersburg (March 1908), the St. Petersburg
Institute of Railroad Engineers (April 1909), the Kiev Polytechnic
Institute (July 1909), at Moscow’s Technical University (September
1909), the Technological Institute in Kharkov (November 1909) as well
as in Warsaw, Tbilisi, Rostov-on-Don, Tashkent, Novocherkassk and
Elisavetgrad (Kirovograd) [105].

In Western Europe, aeronautical societies had first come forward
in the mid-1860s: in 1863, the Société de Navigation Aérienne was
founded in Paris, and in 1866 the Aeronautical Society of Great Britain
in London. In October 1905, representatives from national aero-
organizations in eight countries, Russia excluded, met in Paris to
establish the Fédération Aéronautique Internationale (FAI)' in order
to internationally co-ordinate the «art of flying» [106]. In 1909, the
Russian journal Bosdyxonsiasameaws (Aeronaut) could report about the
activities of 25 different aero-organizations in Germany alone with
together more than 10 000 members, the oldest one dating back to 1882
[107]. In Russia, by comparison, the first aeronautical association, the
Ilemepbypackoe obujecmao so3dyxonnaeanus (St. Petersburg Aeronautical
Society), was instituted in the tsarist capital in 1870; it discontinued all
activities already 10 years later in 1880. That same year, the Pycckoe
mexHuyeckoe obujecmso, PTO (Russian Technological Society) added an
aeronautical section to its organization [108].

The French journal LAéronaute, established in 1863, was widely read
not only in France but also throughout Europe and continued publication
until 1910. In Germany, the Zeitschrift fiir Luftschiffahrt, official organ of
the Verein zur Forderung der Luftschiffahrt (Society for the Promotion of
Aeronautics) in Berlin, was founded in 1883 and continued (with name
changes) publication until well after 1900. In Russia, the first attempt
to publish an aeronautical journal was made during 1880-1883 in St.
Petersburg, when Colonel P. A. Klinder published Bozdyxonaasameas
(Aeronautics) [109]. After this short-lived trial, the publication of the
next journal had to wait until 1903 when Nikolai Stechkin founded one
under the same name - the new Bozdyxonsagameas was published until
1916. In early 1909, a journal focusing on mechanical issues, the Aapo u
asemomobusibHas xcucHs (Aero and Automobile World) started to be pub-
lished, later that year followed by Bu6auomeka eo3dyxonaasanus (Library
of Aeronautics); publication of the Bu6auomeka lasted until late 1913.2

During the pre-war period 1909-1914, five aeronautical societies
were established in Riga, all with the aim to involve both members

! Itis notclear if and when tsarist Russia joined the FAI; the Soviet Union joined in 1935.
2 From No 10, 1910, the Bubauomeka o3dyxonaasanus was called Becmnuk 8o3dyxonaa-
eanus/ bubauomeka eo3dyxonaasanus.



and the wider public in aviation-related issues. All five except one, as
shown further, had weak finances from the start and turned out to be
short-lived. While some of the societies constructed home-made gliders,
none was willing or able to acquire or operate a motorized airplane. In
general, in addition to discussions and lectures organized both internally
and in public, the societies’ main involvement in aeronautics and aviation
consisted in organizing public flight demonstrations or assisting in their
execution. On one occasion, in 1911, an aeronautical exhibition was
organized. Three of the organizations had close personal ties with the
RPI, something that should not surprise given the technical-mechanical
base of flight.

1. Rigaer studentischer Verein fiir Luftschiffahrt und Flugtechnik
am Polytechnikum (1st Riga Student Association for Aeronautics and
Aviation Technology at the Riga Polytechnic Institute). In late January
1909, the Mitausche Landsmannschaft (Corporation for RPI-students
from Courland) called a meeting at its quarters at Pauluccistrasse 6
(presently Merkela iela 6) to discuss aeronautics. In addition, there
was another association at the institute which had informally gathered
already during autumn 1908, and which was said to be building a glider,
an apparatus expected to be ready by late spring 1909 [110]. While the
Courland group confined itself to organizing public discussions, this
latter circle took a step further by formally organizing one of tsarist
Russia’s first aeronautical student societies — the 1. Rigaer studentischer
Verein fiir Luftschiffahrt und Flugtechnik am Polytechnikum / | Puscckoe
Cmydenueckoe O6wecmeo Bozdyxonaaeavusi u TexHuku [lonema npu
Pusicckom INoaumexuuyeckom HHcmumyme (1st Riga Student Association
for Aeronautics and Aviation Technology at the Riga Polytechnic
Institute), founded on 8th April 1909. In a letter to RPI’s Directorate dated
7 March 1909, Gumal Knopp and Friedrich Zander, both enrolled in RPI’s
Department of Mechanical Engineering, respectfully asked permission for
starting this new venture, the establishment of voluntary organizations
at that time requiring authorization from the authorities. The Directorate
eventually gave its go-ahead, and also approved the statutes.

The aim of the students was basically twofold: 1) to become directly
acquainted with aeronautical theory and practice by studying relevant
literature, organizing scientific lectures and debates and developing
future projects; 2) to construct flying machines, carry out aeronautical
experiments and promote aviation among the wider public [111].

Gumal Knopp (1887-?) had graduated from the Alexander Gymnasium
in Riga, and enrolled at the RPI in 1905 (No. 7721). Later that year,
because of the political turmoil at the institute, Knopp like other
students went abroad to study at the Kéniglich Technische Hochschule
in Danzig-Langfuhr. In 1907, he returned to Riga while apparently
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Statutes of the 1st Riga Student Association
for Aeronautics and Aviation Technology at the Riga
Polytechnic Institute, 8 April 1909 (first page).

Gumal Knopp, one of the founders and President of the 1st
Riga Student Association for Aeronautics and Aviation Technology
at the Riga Polytechnic Institute.

staying enrolled at Danzig until 1909; if and to what extent he pursued
parallel studies is not known [112]. During those years, Knopp also
completed an internship at the Kolomnaer Maschinenfabrik (Machine
Factory) near Moscow. In 1911, he started as an assistant with his
department at the RPI, concurrently being a free-lance journalist for the
Rigasche Zeitung. Knopp graduated from the RPI in 1915 with a Diploma
of Engineer-Technologist. With this diverse background it hardly
surprises that in spring 1909 Knopp, together with Zander, founded an
aviation association. Despite Knopp having been one of Zander’s closest
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associates during his time at the RPI, studies about Zander have so far
kept silent about Knopp.

Not much is known about Knopp’s aviation-related activities in Riga
before, during or after World War 1. Still, on 28 july 1912 while visiting
St. Petersburg, Knopp was allowed to join the well-known Russian
aviator Vsevolod Abramovitch on a short flight overhead the Russian
capital. A few days before, on 25 July, Abramovitch in his Wright biplane
had completed an overland flight from Berlin to St. Petersburg. Covering
this distance, Abramovitch and his navigator Hackstatter were airborne
for 17 hours over the course of 23 days, a series of engine troubles and
other technical mishaps causing repeated delays. Included on the flight’s
itinerary were Russia’s Baltic provinces, where members of the 1st Baltic
Automobile and Aero-Club in their cars followed the aircraft between
Tauroggen (presently Taurage in Lithuania) in the Kowno province
and Pleskau (presently Pskov in Russia), assisting the two-man crew
on their frequent landings [113]. On 12 July, at 8 o'clock in the evening,
Abramovitch passed overhead Riga without landing at Sassenhof as
planned, landing instead at Rodenpois (presently RopaZi) [114]. Seated
in one of the cars, which followed Abramovitch’s flight was Knopp, who
on his return from St. Petersburg was asked to compile the expedition’s
official protocol [115].

In St. Petersburg, Abramovitch, despite Knopp's weight of some
270 pounds and also strong winds, needed a mere 33 meters for taking-
off the airfield of the Russian Aero-Club. After 6 minutes, having reached
an altitude of 150-200 meters, they safely landed [116]. Abramovitch,
a 21-year old engineering student from Odessa, received German pilot
license No. 122 on 9 October 1911 from the Deutsche Luftfahrerverband
(Association of German Aviators). In April 1913, he fatally crashed at the
Johannisthal airfield near Berlin in his Wright [117].

Another overland flight which involved Riga during that period
was made in July-August 1913 by the Frenchman Louis Janoir on his
route Paris-St. Petersburg-Paris. The aviator, who piloted a Deperdussin
monoplane, landed at Kalep’s airfield in Sassenhof on 28 July where he
stayed overnight. After minor repairs, Janoir continued his journey on
31 July, accompanied some short distance by the local Russian aviator
Slyussarenko on a Farman biplane [118].

After World War 1, Knopp became a co-owner of a paper mill in
Riga. In the late 1920s, beginning of the 1930s, he moved to Berlin-
Wilmersdorf where he at first worked as an engineer. During the 1920s,
he applied for and was granted a number of patents both in Germany and
in the United States, none related to aeronautics and aviation [119]

The activities of the student association, during its short life-span,
largely followed what was stated in its statutes, generally promoting
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secretary Friedrich Zander.

aviation among the general public, organizing lectures and debates,
paying visits to airplane factories, and assisting in public flight
demonstrations. From the very start the association had joined the
Imperial All-Russian Aero-Club, from mid-1912 officially acting on
its behalf in local air-shows by measuring airborne times, airspeeds
and altitudes of participating airplanes; to that end chronometers and
anemometers were said to have been purchased [120]. During 1909-
1910, the association also organized bi-monthly reading sessions based
on the latest available aeronautical literature.

In 1913, Vladimir Korjakov (1884-7), a member of the association
from the start, gave a lecture at the RPI about «the construction and
details of airplanes», later repeating his presentation in a popularized
form at Riga’s Alexander Gymnasium [121]. Korjakov had graduated
from the Kronstadt Gymnasium before enrolling in RPI's Department
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Announcement of the exhibition of Arntzen

& Kalep'’s Wright biplane at the Kasino Theatre in
Riga, spring 1910, organized by the 1st Riga Student
Association for Aeronautics and Aviation Technology.

Martins Dzérve, member of

the 1st Riga Student Association for
Aeronautics and Aviation Technology at
the Riga Polytechnic Institute.

of Mechanical Engineering in 1908 [122]. Another public lecture which
involved one of the association’s members was organized in 1912 at
a congress of the Naturforscher Verein (Society for Researchers in
the Natural Sciences) held at RPI's newly opened main building at
Elisabethstrasse (presently Elizabetes iela), Gumal Knopp speaking about
the theoretical foundations of flight. In the press, Knopp’s presentation
elicited the comment that «... except some members of the Riga Student
Association for Aeronautics and Aviation Technology almost nobody else
is familiar with this theory» [123].

The most widely publicized event organized by the students took
place already in spring 1910 when an aeronautical exhibition opened its
doors to the public on 7 March that year. In tsarist Russia, this was one of
the first events of that kind ever organized, even predating the first flight
made by a Russian in Russia (Efimov, 8 March 1910 in Odessa). Put on
display at the Kasino Theater in Riga were two wooden gliders (one con-
structed by Bertels, the other by the student association), small-scale air-
plane models, and a Wright biplane - the star of the show. This apparatus,
lyrically acclaimed by the local press as «... dieses graziose, zierliche und
empfindliche Ding, stolz, vornehm» (this gracious, delicate and vulnera-
ble object, proud, distinguished), had arrived in Riga just eight days prior
to the opening of the exhibition and belonged to Theodor Kalep and the



Danish aviator Orla Arntzen. Arntzen, as it soon turned out, would carry
out the first motorized heavier-than-air flight in Riga (see further) [124].
The exhibition attracted large crowds, including the Governor of the Livo-
nia province who officially opened the event, the province’s Vice-Gover-
nor, the Chief of the Riga Police, RPI's Rector and other notables [125].

The students’ ambitions regarding the design and construction of
airplanes, or of other more practically oriented activities, did not turn
out as expected. A biplane glider built during 1909 and displayed at
the exhibition in 1910, along with practical flying attempts made by
some members during autumn 1909, were the only efforts made in this
direction. Limited financial resources and with time also a rapidly fading
interest among the members aborted any further attempts to either
build or acquire a lighter-than-air or heavier-than-air flying apparatus.
An exception in this regard was the engagement of some members
(names unknown) in the rebuilding of one of Slyussarenko’'s Farman
biplanes after it had crashed in 1912 [126].

In the beginning of 1909, 19 students joined the association, all with
two exceptions having been enrolled in RPI's engineering departments.
Gumal Knopp was elected Chairman of the association, with Friedrich
Zander acting as secretary. Both Knopp and Zander, as told, had left
Riga in 1905 for continuing their studies in Danzig-Langfuhr. One
must assume that their acquaintance dated back to that interlude,
a relationship which continued after their return to Riga in 1907.
Most of the association’s other members had enrolled at the RPI in
1906 or thereafter, the majority coming from Riga or one of the Baltic
provinces. It is noteworthy that among the first group who had joined
the association two students came from inner Russia and one from
Denmark. Five members also belonged to other associations in Riga:
Knopp, for example, was a member of the Fraternitas Baltica, the oldest
student corporation in town dating back to 1865.

Biographic data about members of the association is hard to come by
and in some cases altogether missing. Konstantin Adler (1885-1938),
for example, moved after graduation to Russia where he worked in
a mechanical factory in Leningrad. In 1938, during Stalin’s purges,
he was arrested and eventually shot. Nikolai von Essen (1887-1919)
was killed in 1919 during the struggle for Latvian independence. Boris
Shemtschushin (1889-?) graduated from the RPI with a Diploma of
Engineer-Technologist; many years later, in 1937, he is known to have
worked as an engineer at a British-owned electricity plant in Shanghai.

Vsevolod von Ozmidoff (Riga, 1881-7), the son of Professor Nikolai von
Ozmidoff, studied at RPI's Department of Civil Engineering. On 30 August
1914, during the first month of the war, he was taken prisoner by German
forces and remained in captivity until November 1918. From late 1918



until 1923 he worked as a geometry teacher while completing his studies
at the Polytechnic Institute in Ivanovo-Vosnesensk (presently lvanovo) in
Russia, graduating in 1922 [127]. In 1937, Ozmidoff was arrested during
the ongoing purges, and in 1938 (some sources state 1941) executed.
During the war, Ozmidoff’s father Nikolai had remained in Ivanovo-
Vosnesensk where he worked at the institute. When Vsevolod tried to
stay in touch with his Latvian relatives and also sister who lived abroad
he was considered an enemy of the people, which in the end led to his
arrest. In 1990, Vsevolods’s son Rostislav (1928-1998), an oceanologist
specializing in the turbulence and motion of oceanic masses, received a
professorship at the Russian Academy of Sciences [128].

Ernst Thiel (1886-7) graduated from the RPI on 28 May 1914 (on the
same day as Friedrich Zander) with a Diploma in Mechanical Engineering
[129]. From 1912 to 1914 he headed the Hartgummiabteilung (Hard
Rubber Department) at the Provodnik rubber factory in Riga, at that
time Russia’s largest company of that kind. After the war, Thiel joined
Kablitz's Wédrmetechnisches Biiro (Heating Technology Bureau) in Riga as
an engineer. Between 1927 and 1939, before being forced to leave Latvia
and move to Helmstedt in Germany, Thiel was Deputy Director at the
Krdnholmer Baumwollmanufactur (Cotton Manufacturing Plant).

Boris Taranda (1890-?) was an RPI-student who closely followed
the aviation-related activities of pre-war Riga. Taranda took numerous
photographs of early flights which became widely published by local
journals and magazines including the lllustrierte Beilage der Rigaschen
Rundschau. Between 1909 and 1913, before moving to RPI's Department
of Economics, Taranda had studied mechanical engineering (No. 8850).
In 1917, he graduated from the RPI with a Diploma of Certified
Economist (Diplomierter Kaufmann) [130]. Taranda, it appears, never
joined the 1st Riga Student Association for Aeronautics and Aviation
Technology.

From the beginning, the student association attracted attention
not only among the wider public, primarily by its organization of
the aeronautical exhibition, but also the interest of fellow students.
Membership rapidly increased to over 200. Soon, however, this early
enthusiasm ceased. In March 1910, at the time of the exhibition, only 30
members were said to be still active, in late 1913 a mere 12 members
remained. Among this motley group of staunch supporters only five,
including Knopp and Zander, had been active from the start. As a
consequence, at a general meeting held on 23 May 1913, the unanimous
decision was taken to discontinue all further activities «due to a lack of
interest among the younger generation of the academic youth» [131]. On
2 October 1913, in a letter to RPI's Directorate, Knopp and Zander asked
to delete the association from the active list.



The 1st Riga Student Association for Aeronautics and Aviation Technology
at the Riga Polytechnic Institute
(1. Rigaer studentischer Verein fiir Luftschiffahrt und Flugtechnik am Polytechnikum).
Membership from April 1909 - 4 February 1913 [132].

Member- Member- No.in RPI Place, time and field Membership
ship in shipasof  Student of studies [133]. Born in other
1909 4 Feb 1913 register Degree acquired associations
Gumal Knopp Chair Chair 7721 Danzig Riga, 1887 Fraternitas
[134] 1906-1909; Baltica**
Riga M 1905;
1907-1915; D*
Friedrich Secretary Secretary 7808 Danzig Riga, 1887
Zander 1905-1906;
Riga M
1905-1906;
1907-14; D
Leonid Arefjew member member 8248 Riga A1907; Twer, 1885
Ch1908-1910;
L 1910-1916; D
Konstantin member 7953 RigaM Riga, 1887
Adler 1906-1915;
D
Herbert Bientz member 8062 RigaM Riga, 1885
1906-1911; 1912
Kurt Braun member 7844 Rigal 1905-1906; Reval, 1886
1907-1915; D
Nikolai von member 8000 RigaM Estonia, 1887 Fraternitas
Essen 1906-1914; Arctica
1914-1918
Kurtvon Haken member 7907 RigaCh Livonian
1906-1912; D governorate,
1885
Burchard Heede member 7905 RigaM Riga, 1886 Rubonia
1906-1912;
D
Vladimir/ member 8129 RigaM Riga, 1888
Woldemar 1906-1916
Jagermann
Jakob Kaarsberg member 8079 RigaM Denmark,
1906-1914 1885
Friedrich member 7118 Rigal1903-1910; Riga, 1884
Neukirch D
Wsewolod von  member 6925 Rigal1902-1914 Riga, 1881

Ozmidoff
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Hugo Rehberg member  Cashier 8433 RigaM Riga
1907-1913;
D
Nikolai von member 8142  Rigal1906-1915 Voronezh,
Scherffer 1885
Kurt Smolian member 7783 RigaM Riga, 1884,  Fraternitas
1905-1909 Baltica
Eugen Tergan member 8857 RigaM 1890, Dorpat
1908-1912
Ernst Thiel member 8103  Rigal 1906-1907; Fellin, Livo- Concordia
M 1907-1914 nian governo- Rigensis
rate, 1886
Paul member  member 7971 RigaM 1886, Riga
Wengemann 1906-1911
Nikolai von member 8558 RigaM Reval, 1889
Wrede 1907-1913;
D
Martin member 9682 RigaM 1911-1915 Courland,
Dsehrwe*** 1892
Herbert member 8066 RigaM Schlock,
Birseneek 1906-1911 Livonian
governorate,
1885
Boris member 9035 RigaM Estonia, 1889
Shemtschushin 1909-1916;
D
Sergei member 7975 Rigal1906-1915 Reval, 1887
Shemtschushin
Johann member 8441 RigaM Livonian
Ronnimois 1907-1914; governorate,
D 1889
Sergei Trofimov member 8862 RigaM Riga, 1888
1908-1913;
D
Total number of 19 12

members

* Abbreviations used in the table: D = Diplom; CH = chemistry; M = mechnial engineering; | = civil engineering;

L = agriculture.

" Knopp is not listed in the fraternity’s register for this period.
" Martin Dsehrwe/ Martin$ Dzérve studied at RPI (mechanical engineering) from 1911 to 1914, he continued

his studies in mechanics from 1922 to 1924 at the University of Latvia, but he never graduated.



Bertels’ Aeronautical Association. In March 1909, a notice appea-
red in the Riga press about an aeronautical association, which sup-
posedly was active at the RPI, an organization open only to Russian
and Jewish students; this association has not been noticed in historical
accounts before [135]. One of the initiators was said to be an engineering
student who in the local press was shortly called B. During spring and
summer 1909, student B. built several gliders made of «cheap materials»
which supposedly cost their constructor less than RR 30. Despite the
sturdy and heavy construction of these apparatuses, B., according to
press accounts, had successfully tested them at Riga beach [136].

Trying to secure finances for aeronautical experiments, including
the eventual construction of a motorized airplane, interested parties
in Riga were encouraged to join a public subscription, to this end
contacting General Oskar von Bertels. Hence, student B. was identified
as Alexander Bertels, the general’s son. Born in 1886, Alexander had
graduated from the Opsosckas zumnazusi (Orel High School). Before
enrolling in RPI's Department of Civil Engineering in 1907 Alexander
had lived in St. Petersburg. In 1909, he switched from civil to mechanical
engineering [137]. Like with Knopp and Zander’s association, not much
is known about Bertels and his group, except for some brief notices in
the press about his flights in 1909. It appears that the association was
not accredited with RPI's Directorate. Bertels’ plan to build a motorized
airplane did not materialize.

During pre-war times, restricting membership in voluntary societies
on ethnic grounds was common practice. In 1908, there were 38
voluntary associations accredited with the RPI pursuing a wide variety
of different purposes including the study of scientific subjects, music,
sports, gymnastics, literature or mutual assistance. Besides, there were
social clubs exclusively open for Germans, Latvians and Jews, as well as
for students coming from different Russian regions such as Courland
[138].

Students who joined Knopp & Zander’s or Bertels’ group were not
the only ones taking a closer interest in aeronautics and aviation. In late
1909, for example, a newly founded Technischer Zirkel (Technological
Circle) called a meeting at the Mirage theatre in order to discuss
aeronautics, at the same time demonstrating different types of dirigibles.
In November 1909, this circle was known to have over 200 members. A
visit by members of the circle to the Riga Steelworks headed by Professor
Denffer from the RPI indicates, however, that aeronautics constituted but
one element in the circle’s technological interest [139].

Riga Aero-Club. In early February 1910, a short notice in one of the
local newspapers informed about a meeting to be held at the Gizycki Halle
at Sand Strasse (presently Smilsu iela) in Riga, the aim being to prepare



the foundation of an aero-club. The meeting was said to be organized
by L. A. Inosemzev. Ten days later, another meeting apparently adopted
the club’s statutes. A commission for presenting these statutes to the
authorities was elected and included 1. A. Inosemzev, A. N. Jablonev, the
President of the Russian Educational Society Nikolaev [140], as well as
Theodor Kalep, the Director of the Motor factory [141].

On 14 April 1910, the Governor's office in Riga examined the statutes
of various newly founded societies including those of Riga Aero-Club
(possibly the organization formed by Inosemzev, Kalep and others) [142].
Not much is known about the club’s further activities. In any case, it was
not identical with the Riga-branch of the Imperial All-Russian Aero-Club
that started its activities in March 1910 [143].

Riga-branch of the Imperial All-Russian Aero-Club. On 7 March
1910, on the day of the opening of the aeronautical exhibition organized
by the students, the authorities granted permission to open a Riga-
branch of the Imperial All-Russian Aero-Club (founded in January
1908, St. Petersburg). A first meeting was held on 12 March in the local
garrison with more than 80 persons attending. Membership, according
to the statutes, was restricted to Russians, the first board of directors
consisting of the General of Infantry Oscar von Bertels, the club’s
President, a lieutenant-general and a lieutenant-colonel, with a sub-
lieutenant acting as secretary. The aim of the club, besides promoting
aviation among the wider public, was to acquire a motorized airplane,
two gliders and a balloon [144]. Already the previous year, in April 1909,
Bertels had publicly supported the idea of establishing a branch in Riga
for the purpose of supporting the build-up of a Russian air fleet [145]

In April 1910, the Riga-branch formed two commissions, one for
scientific and technical questions, and a sports commission tasked to
organize flight competitions, exhibitions, air races, theoretical and
practical experiments, consultancy services and aviation awards.
Members of these two commissions, both chaired by von Bertels, were
military officers with the exception of von Bertels’ son Alexander. That
year a decision was taken to build a glider for flying exercises, and to
contact the authorities in St. Petersburg asking for two more flying
apparatuses intended for officers at military encampments in Riga
[146]. By September 1910, ambitions running high, officers from the
Peter Military Camp were said to have built a glider baptized Riga; the
apparatus was successfully tested by officers at an airfield specially
prepared along Kalnezeemschen Strasse (presently Kalnciema iela) in Riga
[147].

In October, it was decided to prepare a proper airfield located at a
military exercise ground located along the Petersburg Chaussee, and to
purchase a motorized airplane. For this purpose, a subscription among



the members was planned to raise RR 25 000, a sum made up of personal
loans which in time were to be redeemed, possibly with interest, from
the revenue generated by organizing public flight demonstrations. Until
the end of 1910, membership increased to 104. At that time the club'’s
library kept some 50 volumes [148].

Acquisition of a motorized airplane, or an aerostat, appears to have
remained on the club’s wish list. In early spring 1912, local newspapers
reported that the Riga-branch had ceased to exist, that it had «wilted
away» [149].

1. Baltischer Automobil und Aero-Klub (1st Baltic Automobile and
Aero-Club). In summer 1910, a fourth aero-organization was founded
in Riga, the 1st Baltic Automobile and Aero Club, a private organization
which among its planned activities included both automobiles and
aviation. A constituent meeting was held on 7 July 1910, the governor
having sanctioned the statutes already beforehand on 29 May [150]. The
establishment of this organization signaled that aviation had made its
entrance into the highest circles of the province. In spring 1913, Count
N. D. Kropotkin was elected as the club’s president, while six out of nine
directors had been recruited from among the Baltic nobility; the only
exceptions thereby were Eugen Feitelberg, the owner of a car dealership
and garage, A. Frey and W. K. Bronovsky. Added to this illustrious
circle that year were Her Imperial Highness Grand-Duchess Viktoria
Feodorovna as Honorable Member, and His Imperial Highness Grand-
Duke Kyrill Vladimirovitch as Honorary President. A year later, the list
of honorary members was extended to include King Gustav 1] of Sweden
and other Swedish royals [151]. In August 1913, the directorate proudly
announced that by permission of the highest authority the club had the
right to call itself the Kaiserlicher Baltischer Automobil- und Aero-Klub
(Imperial Baltic Automobile and Aero-Club) [152].

The Baltische Sport-Zeitung, first published in May 1913, became the
club’s official organ. That same month, the club purchased a house at
Schulenstrasse 3a (presently Skolas iela 3a) in central Riga for RR 80 000,
furnishing it according to proper standards. In early 1913, members of
the club, 118 in total, together owned 92 automobiles. One year later,
membership had increased to 170 including 10 honorary members.
Only 35 members lived in Riga, 103 coming from other Baltic provinces,
13 from St. Petersburg, 14 from Russia’s North-Western provinces
and five from abroad. The number of cars owned by members by now
had increased to 130 [153]. At that time, it can be recounted, the total
number of registered automobiles in Riga was 300, compared to 2 654 in
St. Petersburg and 1 608 in Moscow [154].

Automobile-related activities such as car races and overland tours
dominated the club’s activities, with aeronautics and aviation relegated
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at the sidelines. Early attempts to financially support the construction
of an airship, the above mentioned Forssman-project, came to naught
when the constructor instead of the club turned to the military. The club
never engaged in any public or other discussions about flight, or carry
out any practical experiments with flying apparatus; however, it avidly
supported the organization of public air shows and other promotional
activities.

In May 1912, the club launched three aviation trophies in order
to stimulate the art of flying in the Baltics. Thereby, certain flight
records had to be broken for receiving a trophy and the attached
financial reward: 1) airborne time: longer than 33 minutes; 2) altitude:
higher than 500 meters; and 3) female aviators: airborne longer than
2 minutes [155]. At that same time, also the 1st Riga Student Association
instituted a trophy, to be awarded to aviators able to stay airborne
longer than 60 minutes. As suggested by those criteria, expectations in
Riga compared to records set on the continent (since 1905 certified and
registered by the FAI in Paris) were rather modest.

In summer 1913, the club participated in the opening of
Slyussarenko’s flight school in Riga, details of its financial engagement
in this venture remaining unknown [156]. The following year, in
1914, the manifold activities of the club appear to have necessitated a
re-organization. The directorate remained unchanged while a number
of new sections and commissions were instituted for handling different
activities: Section 1 (Tourism); Section 2 (Club inventory); Section
3 (Publishing); Section 4 (Club tours, excursions and exhibitions);
Technical Commission; Commission for the examination of pilots




Conference
room of the 1st Baltic
Automobile and Aero
Club, Riga, 1913.

and airplanes; and Auditors [157]. Of special interest thereby is the
Aeronautical Commission headed by Count Kropotkin together with
Vice President A. von Transehe and Eugen Feitelberg. On its institution,
the club officially took over responsibilities previously held by the Riga-
branch of the Imperial All Russian Aero-Club.

Considering the price-tags for airplanes in pre-war Europe (8 000~
12 000 Reichsmark for a 50-hp aero-engine, or an airplane without
engine; RM 8 000 for one of the cheaper airplanes (25-hp engine);
RM 36 000 for a more powerful 100-hp aero-engine; RM 16 000 to RM
24 000 for a monoplane equipped with engine, the final price depending
on the type of engine and other equipment), the only voluntary aero-
organization in Riga able to raise this amount of money would have been
the 1st Baltic Automobile and Aero-Club [158]. However, as told, this
never happened, aviation being watched from the grandstand rather
than actively practiced in cockpits.

Luftschiffahrt Studiengesellschaft (Society for Aeronautical
Studies). The Riga-press briefly mentioned one more aero-organization,
the Society for Aeronautical Studies founded in early 1910. According
to some journalists, «this can be noted with satisfaction, as no more
lively activity in this timely issue has been noted» [159]. The list of the
society’s members included in addition to two professors from the
RPI, namely Edmund Pfuhl and Charles Clark, also Baron von Maydell,
R. Freysinger, A. Leutner and Th. Kalep. The professed aim of this
circle was to support studies relevant for the further development
of aeronautics and aviation, to acquire an airplane and to organize
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Russian aviator
Abramovitch on his
Wright biplane (sitting
in the pilot seat to the
right, with goggles) and
representatives from the
1st Baltic Automobile
and Aero-Club, Riga, July
1912,

flight demonstrations. It was also planned to join the Imperial All-
Russian Aero-Club at a later stage [160]. Further information about this
organization is still missing.

2.3.4 Flights with Gliders and Airplanes

In pre-war Riga, like in other parts of tsarist Russia, first attempts
to take to the air with fixed-wing aircraft involved gliders. In Riga, the
first one to try his luck appears to have been Alexander von Bertels,
an engineering student. In mid-1908, according to press reports, he
successfully carried out a number of short aerial jumps in the sandy
dunes of Riga beach with two of his home-built gliders. Bertels used a
box-kite design to construct his bi- and triplanes, the fabric-covered
wings having flat and not curved surfaces generally used to generate lift.
Bertels’ flights, whereby the aviator was pulled up into the air against
the wind by ropes hanging down between the wings, reached heights of
up to 10 meters over distances of 20-35 meters [161]. In spring 1909, as
told, Bertels organized an aeronautical society among RPI-students. In
1910, he joined the Riga-branch of the Imperial All-Russian Aero-Club
where his father was President.

In March 1909, news leaked out that an aero-organization active
at the RPI was in the process of completing the construction of a flying
apparatus, the first and as it turned out only practical project carried
out by members of the 1st Riga Student Association for Aeronautics and
Aviation Technology at the RPI [162]. In early October, the wooden glider
was said to be still under construction in Riga Sassenhof, at the private
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Alexander von Bertels’ biplane glider, Alexander von Bertels’ triplane glider,
Jirmala beach outside Riga, summer 1909. Jirmala beach outside Riga, summer 1909.

home of the association’s secretary Friedrich Zander. Flight trials were
expected to take place in the near future [163]. Different from Bertels’,
the glider built by the students was based on a biplane design originally
drafted by Professor B. N. Delaune from the Kiev Polytechnic Institute.
Its wings were covered with special fabric from the Provodnik rubber
factory in Riga and had curved surfaces for achieving lift [164]. Later
that year, construction having been completed, more than 200 flying
attempts were said to have taken place by members of the association,
the daring aviators taking to the air at Riga beach using some sort of a
wooden platform for the start [165]. In March 1910, the glider was put
on display side by side with Bertels’ and Kalep’s Wright biplane at an
aeronautical exhibition organized by the students [166]. After that event,
further interest in the apparatus, in another flying machine, or in flying
experiments appears to have faded, no more attempts being mentioned
in the press [167].

In November 1910, the Rigasche Zeitung reported about a biplane
glider constructed by V. M. together with the Engineer H. S., both
members of the Kaiserwald Sport Klub; the apparatus was said to
have been built on the premises of the club’s yacht section. For the
construction of the fuselage spruce was used, while the surfaces of the
wings (arched 1/18 in width) were covered with nettle fabric. Structural
strength of the wing-frame was achieved by installing six vertical ribs
(which were said to be easily changeable) tightened by 1.5 mm steel-
wire. At the tail section a vertical rudder was installed. Lateral control
was achieved by the installation of ailerons instead of relying on the
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Zander (left) and
Gumal Knopp, Chairman
and Secretary of the 1st
Riga Student Association for
Aeronautics and Aviation
Technology of the Riga
Polytechnic Institute, holding
the wing-pair of a glider
built by members of the
association, Riga-Sassenhof,
Zander residence, 1909.

Biplane glider built by V. M. and Ing. H. S. from
the Kaiserwald Sport Klub, Riga, 1910.

Wing-pair for a glider

built at the Zander residence at
Bartschenstrasse 1 (presently Bartas
iela 1), autumn 1909.

usually employed method of wing-warping (patented by the Wright
brothers) [168].

In September 1910, the local press reported that members of the
Riga-branch of the Imperial All-Russian Aero-Club had completed the
construction of a glider (baptized Riga), an apparatus (design unknown)
built at the Peter Military Camp. Flying attempts took place at Kalep'’s
airfield in Sassenhof and the Kurtenhof military installation [169].

Karlis Skaubitis (1889-1929) from Krustpils, an aviation enthusiast of
the early days, is said to have built a quadruple-type glider as well as a
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hot-air balloon (hot air was generated by the burning of straw). Having
earned some money with professional wrestling, Skaubitis was also able
to build a hydrogen balloon, a craft, which he supposedly used in 1912
on a tour through Russia performing balloon ascents and parachute
jumps. At the beginning of the war, Skaubitis joined the Russian Flying
Corps [170]. Some authors have also mentioned that Skaubitis built a
biplane [171]. However, the local press never took any notice of Skaubitis’
quadruple glider, hot-air balloon, hydrogen balloon or biplane; there also
was no mention of his balloon ascents or parachute jumps.

In 1911-1914, Péteris Abrams (1890-1924), Karlis Vizins and Treibergs,
young students from Riga, built a biplane glider said to have been
successfully tested outside Riga, efforts which went unnoticed by the
local press. Attempts to obtain an aero-engine for building a motorized
craft were cut short by the outbreak of war, when both Abrams and Vizin$
joined the Russian Flying Corps [172]. During that same period, also
Janis Samanis from Riga is said to have built a glider. Starting in 1910,
Simanis supposedly demonstrated his apparatus on many occasions in
public, events, which passed wholly unnoticed by the local press. When
war broke out, also Simanis joined the Russian Flying Corps [173]. Less
successful than Simanis’ are said to have been the attempts of Vilis
Balcers and Ridolfs Celms (1894-1984) in trying to construct a biplane
glider, an attempt which went unnoticed. During World War |, Celms
served in the Russian Flying Corps. After the war, he at first signed up
with the Latvian Air Force, later joining Latvia’s first commercial airline,
the Latvijas Gaisa Satiksme (Latvia Air Transport) established in Riga by
the German firm Junkers [174].

Olgerts Teteris (Riga, 1890-1917) enrolled in RPI's Chemistry
Department (Reg. No. 9497) in 1910. Like other students at the institute,
he took an early interest in aviation, supposedly having built his own
glider and testing this apparatus on hillsides outside Riga. Again,
nothing about these attempts ever reached the local press. When war
started, Teteris joined the Russian Flying Corps and was in time highly
decorated for bravery; he was killed in battle in 1917 [175].

In summer 1912, a glider built by the high-school student A. Rosen-
thal took to the air at the Kaiserwald outside Riga. Thereby, eight men,
four on each side, pulled the apparatus upwards against the wind with
the help of 16 meters-long ropes. Rosenthal’s wooden construction, the
wing surfaces (24 m?) were covered with canvas, was able to carry a
load of 320 kg. On one of his attempts the young aviator even took along
a passenger. His longest flight lasted for 3 minutes 15 seconds [176]. In
1913, Rosenthal successfully carried out flights with his own motorized
airplane (see further) [177].



Rosenthal’s biplane glider, 1912.

2.3.5 Flights with Motorized Airplanes

In Riga, flights with fixed-wing motorized aircraft, events, which
became increasingly common in Western Europe after Santos-Dumont’s
first jumps in 1906, had to wait until spring 1910. A planned demonstra-
tion flight by the Frenchman Albert Guyot (on a Blériot XI) on 8 Novem-
ber 1909 in Riga, advertised in the local press, never materialized:
Guyot’s apparatus had gotten damaged in an aerial demonstration in
St. Petersburg some days earlier [178].

In tsarist Russia, like other European countries, first flights with
motorized airplanes involved foreign pilots on French or German
machines. In Riga, this trend was partly broken - the first (unofficial)
flight on 14 May 1910, involved not a Frenchman but the Danish aviator
Orla Arntzen, a 28-year old lawyer piloting a Wright biplane built in
Germany and purchased in early 1910 by Kalep and Arntzen. After
displaying the Wright in public at the aeronautical exhibition in Riga
mentioned earlier, Arntzen’s first public flights followed on 30 May 1910
[179]. This event broke the ice also in Riga, flights in public soon turning
into spectacles, which attracted large crowds, with foremost Russian
aviators performing ever more advanced aerial stunts.

In 1910, altogether 13 flights were carried out in public, most at the
Solitude racetrack outside Riga. During June-July that year, in addition
to four attempts by Arntzen on his Wright there were nine flights by
Meybaum on a Grade monoplane, an airplane owned by Leutner. Thus,
Meybaum has been credited for having been the first local aviator
piloting a motorized airplane in Riga.

Flights performed in Riga during 1911-1914, in addition to the ones
with Kalep & Arntzen’s Wright, a monoplane built by Kalep, Leutner’s
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Aufstieg des Wright-Fliegers Dr. Orla Arntzen
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Theodor Kalep (left in the pilot-seat) and Announcement for the first public flight
the Danish aviator Orla Arntzen in their Wright demonstration in Riga, performed by the Danish
biplane, Riga, June 1910. aviator Orla Arntzen on a Wright biplane,

Riga, 26 May 1910.

. Sonnabend, den 26. und Sonmntag, den 27. Fe-
bruar, um 5 Uhr nnchmltugs Aeroplanaufstieg

des Blériot-Piloten

A. Rusminski.

Announcement for the Russian aviator
Der Bﬂlettvethul findet im Hotel Imperl;l v. 108 U. Pl . I . 2
for 23, Februar geldsten Billette haben far  A. Kuzminki’s public flight demonstration, Riga,
Load sdiaoldee i 26-27 February 1911.

Grade, Feitelberg’s Blériot, Sommer biplanes built by the RBVZ and
Slyussarenko’s Farmans, are described further in this section.

Starting in 1911, in addition to flights on the airplanes of local
owners, or ones built in Riga, an increasing number of air-shows in
and around town were organized by aviators from outside town. An
apparent inactivity of local pilots in combination with an apprehension
shown by local aircraft owners, all said to be afraid of accidents, soon
came under public criticism. Therefore, in early February 1911, the
local press warmly welcomed an announcement by the Russian aviator
Alexander Kuzminski! to organize an air-show with his Blériot [180].
Alas, high expectations among the public were soon shattered when
Kuzminski either failed to take-off or had to cancel one show after
another because of technical problems, unsuitable weather or difficult
conditions on the ground. Many felt that a more stringent organization

! Kuzminski (born 1881, Kharkov) received Russian pilot license No. 18 (FAI license
No. 227) on 19 November 1910.
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was required surrounding these events, local aero-organizations being
called upon to take greater responsibility [181].

By mid-March 1911, after a number of mostly failed attempts by
Kuzminski, the following public performances were recorded:

1) Meybaum, Grade, 7 July 1910, duration 0:56 min, altitude 8 m;

2) Kuzminski, Blériot X1, 5 March 1911,1:50 min, 25 m;

3) Smit, Sommer, 6 March 1911, 3:44 min, 80 m;

4) Smit, Sommer, 10 March 1911, 9:37 min, 170 m [182].

For whatever reason, Arntzen’s attempts from April-May 1910 had
been excluded from this list.

Kuzminski’s failures soon ran into heavy criticism [183]. With
shows cancelled one after another - was he possibly trying to fool the
(paying) public? On 21 March 1911, a journalist who had followed the
Russian’s exploits at close quarters had enough, bursting out: «lt is
an unprecedented thoughtlessness to bother the audience with such
amateurish attempts as practiced by this gentleman» [184]. In mid-
April, when Kuzminski moved from Riga to Libau, no one was sorry to
see him leave. There, on Courland’s west coast, his showmanship appears
to have continued unabated, the daring aviator, on his second attempt -
on his first he had reached an altitude of some 10 meters - steering his
Blériot into the waters of the Baltic Sea, all further attempts having to
be cancelled. Different from Riga, though, this episode entailed legal
repercussions, the organizers claiming RR 3 000 in damages [185].
During autumn that year, Kuzminski, after performances in Tula and
Kaluga, planned to return to Riga. This time around his machine was
to be a Blériot XI, an airplane part-owned by Alexander Grahe who had
studied engineering at the RPI (1897-1905) and who was a member of
the 1st Baltic Automobile and Aero-Club [186]. As it turned out, though,
Kuzminski never returned to Riga.

More successful than Kuzminski was his countryman Sergey
Utochkin (1876-1916),' who in Jjune 1911 arrived in Riga [187].
Seemingly effortlessly, Utochkin took his Farman biplane into the air
already on his first public appearance, circling high above the many-
headed crowd. After this first flight the aviator, wearing a tuxedo
and polished boots while smoking a cigar, took-off three more times
together with passengers, endearing him to the spectators and assuring
his reputation as a serious sportsman [188]. Utochkin, who after Riga
had planned to move on to Odessa, was convinced by the officials of
the 1st Baltic Automobile and Aero-Club to prolong his stay in town,
an initiative warmly applauded in the press «... because no aviator

! Utochkin received Russian pilot license No. 34 on 1 January 1911; see BecmHuxkb 8030dy-
xonnasanus, 1911, No. 5, p. 35.
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Utochkin on his Farman
together with Baroness Marcella
Leitner, Riga, 12 June 1911.
(Leitner was the first woman

to fly in Riga; the smaller
picture shows Utochkin and his
passenger W. Kauffmann).

appears to be more qualified to attract new friends for aviation than the
splendid Russian pilot Utochkin» [189]. Profits generated by organizing
Utochkin’s shows, the charge for following along as passenger on a flight
was RR 100, the club planned to invest in an aircraft, a plan which in the
end did not materialize. Further flights along Riga beach and at Solitude
went well, Utochkin, in addition to performing aerial stunts, carrying
numerous locals as passengers, among them Baroness Marcella Leitner
and Mrs. Engelmann. An overland flight from Mitau to Riga, however, had
to be discontinued - having been forced to make an intermediate landing
because his hands started to freeze, the landing gear of the Farman was
broken at take-off caused by obstacles on ground.

Utochkin’s airborne time on his solo-flights in Riga that summer
summed up to 58 minutes 11 seconds, on his flights with passengers to
28 minutes 26 seconds [190]. In 1909, Utochkin, originally a bicycle racer
and balloonist, built a Blériot XI type monoplane equipped with a 35-hp
Anzani engine; parts of this engine Utochkin had received from Louis
Blériot when visiting France. After having made some few flights the
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Gordian Hosli in the cockpit of an Etrich-Rumpler
Taube, 1912. Hosli fatally crashed on 18 April 1912 at
Berlin-Johannisthal.

Baroness Leitner crashed
when piloting a biplane of the Luft-
Verkehrsgesellschaft, 22 February
1912, Berlin-Johannisthal.

Local Riga-pilots Martoglio (Blériot), Th. Flégier
(Sommer) and M. Trautmann (Wright), Riga 1911.

machine was apparently stored in a warehouse. In this connection it was
noticed in the Riga press that Utochkin had built this machine together
with an aviator from Riga, unfortunately without mentioning any name
[191].

Plans by the aviator Gordian Hazly (also Hdsli) to visit Riga during
summer 1911 for demonstrating his Etrich-Rumpler Taube, one of the
most advanced monoplanes at that time, came to naught. On 4 September
1911, Hazly received German pilot license No. 104, flying on an Etrich-
Rumpler Taube at Bork in der Mark [192].

In 1911, Utochkin took a clear lead among the group of 9 aviators who
that year had performed public flights in Riga, in addition to Utochkin
also Smit, Flégier and Kudashev from the RBVZ, Schuchhalter from Motor,
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as well as Trautmann, Meybaum, Porokhovshchikov and Kuzminski. Out
of 60 flights that year noted by the press, Utochkin had performed 29, or
almost half. It needs to be mentioned that 60 reported flights represent
a bare minimum, many test-flights having been neither noticed in public
nor recorded by the press.

In an international context, flight activities in Riga that year as
compared to similar events in Europe show that Riga had some way to
go before catching up. While Utochkin on his Mitau-Riga attempt had
flown a distance of 15 km, at that time the longest flight ever made in
the province, the Frenchman Fourny on his Maurice-Farman had covered
a distance of 720 km, staying airborne for 14 hours. While Smit and
other local aviators had climbed to altitudes of some 100 meters, the
Frenchman Roland Garros flying a Blériot had reached 3 910 meters [193].

Among the 592 pilots who until spring 1911 had received a pilot
license according to regulations stipulated by the Fédération Aéronautique
Internationale (governmental regulations were still missing) 35 came
from Russia. With regard to aerostats (balloons and airships), 5 licenses
out of 1 150 issued in total were held by Russians [194].

In 1912, the number of demonstration and other flights carried out
in Riga increased to around 80, the exact number being unknown due to
many trial- or test-flights not having been recorded. However, it seems
clear that the two front-runners that year with regard to take-offs
were the Russian F. Koltchin on his Farman with 44 flights followed by
the Russian V. Slyussarenko (1888-1969) on a Farman with 18 flights.
Neither the RBVZ, which in late 1911 had relocated its aviation branch
to St. Petersburg, nor Motor, which had started to concentrate on aero-
engines, were any longer participating in public air-shows. Also, the
two airplanes owned by Leutner (Grade) and Feitelberg (Blériot) had
somehow gone missing. Most public flights that year still took-off from
the racetrack at Solitude, with Riga beach becoming increasingly popular
for organizing public events. Some aviators also started to use an open
field at Spilve, a terrain, which during World War [ was turned into the
governorate’s first official airfield [195].

In 1912, the airspace overhead Riga, like in the year before, largely
belonged to outsiders, or foremost Russian showmen trying to make a
living by performing in front of increasingly sophisticated and demanding
crowds. Among the aviators that year, besides Koltchin and Slyussarenko,
were Mikhail Grigorashvili (1888-1953), a student and pilot-instructor
from the Imperial All-Russian Aero-Club with 9 flights on a Blériot, Naval-
Lieutenant Viktor Dybovsky (1884-1955) with 2 flights on a Nieuport, an
unnamed naval officer with 2 flights, Ljubov Galantchikova (1889-1961)
with 1 flight on a Farman, Lidiya Zvereva-Slyussarenko (1890-1916)



Russian aviators in Riga: from left
Koltchin (2nd), Galantchikova (3rd),
Slyussarenko (4th), April 1912.

with 1 flight on a Farman, and Vsevolod Abramovitch (1890-1913) on his
overland flight Berlin-St. Petersburg via Riga [196].

On 5 July 1912, Grigorashvili broke both the altitude and endurance
record for the Baltic provinces, climbing to 1000 meters and
staying airborne for 36 minutes 26 seconds; the flight took place at
Edinburgh along Riga beach [197]. During that year, some of the public
performances went exceedingly well, aviators being cheered by crowds
and at times carried on the shoulders of enthusiastic spectators. On
other occasions, however, shows had again to be cancelled, one of
the reasons being a lack of paying onlookers. One flight hour with a
Farman biplane powered by a Gnéme-engine! cost around RR 30, forcing
organizers and aviators to closely monitor the number of tickets sold
before opening a show [198].

Also crashes occurred that year, none causing any serious injuries.
On 1 April, for example, Zvereva-Slyusarenko and her husband took-
off on a Farman at Solitude in front of a large crowd, with Zvereva at
the controls. Trying to make a turn in windy conditions the apparatus
crashed from a height of 20 meters. While both aviators were able to
walk away unharmed, the Farman was damaged [199]. On 19 April, a
spectator threw a stick at Galantchikova’s low-flying Farman causing the
aviator to crash into a nearby fence. Galantchikova, who for a short while
lost consciousness, was luckily enough only lightly injured, while her
apparatus was severely damaged [200]. On 6 May, Galantchikova, having

! A Gnéme engine for RR 3,000 was expected to last 150 flight hours, or RR 20/hour; add-
ing fuel and oil one hour was estimated to cost RR 30.



Zvereva-Slyussarenko and her husband The second flight of Voldemar Smit on a
crashed with their Farman, both aviators Sommer biplane built by the RBVZ, Riga, 6 March
remaining unharmed, Riga, 1 April 1912. 1911.

been airborne for 21 minutes overhead Riga, after having landed was
carried in a chair in front of a tribune full of cheering spectators [201].

That year, one of the spectators trying to get a closer look of the
aviators and their thrilling machines was Gustavs Vanags (1891-1965),
between 1910 and 1918 a chemistry-student at the RPI who in the
1920s joined the faculty of the University of Latvia. On 12 March 1912,
according to his diary, he visited the Riga hippodrome in order to watch
an air-show advertised by RBVZ'’s pilot Voldemar Smit. Smit, according
to Vanags, kept the crowd waiting for some time before he suddenly
jumped into the cockpit of his biplane and started the engine. With a roar
the plane started to roll. Imnmediately after having lifted-off the ground
the apparatus fell back again and landed behind the fence that enclosed
the racetrack. Another attempt to take-off failed as before, this time
damaging the machine. A third attempt that day, after quick repairs had
readied the machine, failed altogether. Trying to pacify the spectators
the organizers decided to let everyone, even those without tickets,
look at the airplane at close range while ticket-holders were invited to
Smit’s next demonstration. Vanags took this whole episode without any
misgivings - «As it is, | have seen what an airplane looks like and how it
is operated» [202].

In 1913, the flight scene in Riga was dominated by Slyussarenko
on his Farman - of 50 public flights in total that year Slyussarenko
performed 44. Other recorded flights involved Slyussarenko’s pupil, a
local gentleman named Moll (1 flight, Farman), Zihrul/Cirulis (1 flight on
a biplane), and the Frenchman Janoir (2 flights, Deperdussin). One of the
reasons for this decrease in flights was the absence of both the RBVZ and
Motor. In addition, there appears to have been a marked decline also in
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Slyussarenko and his
wife on a Farman biplane,
Riga, 10 June 1913.

public interest — demonstrations by different pilots on different aircrafts
often entailed similar and with time unspectacular programs. Accidents
occurred again like the previous years. On 28 April, for example, strong
winds pushed Cirulis on his biplane into telephone wires at Spilve, an
incident which left the aviator unharmed and damaged the airplane
[203]. On 16 June, Slyussarenko, after a number of successful flights at
Edinburgh, collided with a beach chair when a boy ran into the landing
zone, an incident, which frightened two women occupying the chair and
lightly damaged the Farman [204].

One of the highlights that year was an intermediate stop in Riga made
by the French aviator Louis Janoir (1885-1968) on his overland flight
Paris-Berlin-St. Petersburg. Flying on a Deperdussin, Janoir announced
his arrival in town when passing the Russian border at Tauroggen; some
time later members of the 1st Baltic Automobile and Aero-Club met
the aviator in Mitau with their cars. In Riga, having landed on 29 July
in the morning at Kalep’s airfield in Sassenhof, Janoir was taken to the
clubhouse in central Riga for refreshing and a hearty breakfast. Trying
to continue his flight in the afternoon, Janoir crashed during take-off into
the fence surrounding the airfield. After repairs, he finally left Riga on 31
July [205].

During the first half of 1914, the number of public flights in Riga had
come down to a total of 20, 16 of which carried out by military pilots.
The remaining flights made during those pre-war months involved the
Frenchmen Poirée and von Spitzberg. However, like during previous
years, numerous flights, for example made by pilots and trainees at
Slyussarenko’s flight school, went unnoticed by the press, leaving the
total number of take-offs unclear.
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Slyussarenko, Zvereva-
Slyussarenko and the Russian aviator
von Spitzberg, Riga, May 1914.

The 23-year old Russian E. R. von Spitzberg had undergone flight
training at Morane’s flight school in Paris. Inspired by the Frenchman
Pégoud, he soon started to perform advanced aerial maneuvers on his
own, including the Death-Roll. In Riga, Zvereva-Slyussarenko became
the third Russian woman to be taken along on one of von Spitzberg'’s
flights, a breathtaking exercise 300 meters up in the air. One notices that
more than 50 ladies from town were said to have waited in line for being
taken along on a flight with the dashing Frenchman. In Riga, on 4 May
and 6 May, von Spitzberg - on a Morane-Saulnier monoplane powered by
an 80-hp Rhéne engine - performed in front of an enthusiastic crowd,
letting his machine sharply slip sideways or even fly upside down,
making nosedives and tight loops, and as told performing the Death-Roll
(inside loop) [206]. This was very different from the days of Utochkin or
Grigorashvili, Riga experiencing extreme pilotage at last.

Like von Spitzberg, also the 29-year old Frenchman Poirée, who
had been invited to Riga by the 1st Baltic Automobile and Aero-Club,
succeeded to mesmerize the public. The aviator, on a Farman XX powered
by an 80-hp Gnéme engine, performed as daring aerobatic maneuvers as
his countryman, flying the Death-Roll, putting the aircraft on its back
and even carrying out the «Falling Leaf» by switching off the engine in
flight and letting the aircraft tumble towards the ground. This time
an adventurous local lady, Mrs. Mehnert, was allowed to follow the
aviator on one of his flights [207]. Since the days of Arntzen, aviation
in the Baltics had visibly moved forward, new technology incorporated
in stable aircraft hulls and powerful aero-engines together with
experienced pilots allowing maneuvers no one could have foreseen a
mere 2-3 years ago.

On 25 June 1914, military aviators from Russia’s 18th and 19th Corps
arrived in Riga from St. Petersburg on their biplanes, two aircrafts
having been forced to land en-route due to technical problems [208].
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War was at close quarters now - on 28 June, the Austrian Archduke
Franz Ferdinand would be shot in Sarajevo, an event, which set Europe,
including the Baltics, ablaze.

Summarizing public flight activities in Riga during 1910-1914,
from Arntzen’s first attempts in March 1910 to Poiree’s flights in May
1914, one can list a total of 210 flights, recorded by the local press. The
majority, an estimated 150, were carried out for commercial reasons,
showmen-aviators trying to attract crowds of paying spectators. The
rest of the flights were made for other purposes, like for testing new
equipment or training pilots.! Those 200 odd flights made in Riga over
a period of 4 years can be set in relation to the more than 2 200 flights
performed by members of the Aero-Club in St. Petersburg in 1913 [209].
In this perspective, Riga was not among the main centers of Russia’s pre-
war aviation.

2.3.6 Airplanes and Manufacturers

In Riga, like in other Russian cities, first flights heavier-than-air
involved foreign-made equipment. Thereby, in spring 1910, three
machines were brought to Riga from abroad:

e a Wrightbiplane, purchased in Germany by Theodor Kalep and the

Danish aviator Orla Arntzen, arrived in early March 1910 [210];

e a Grade monoplane, purchased in Germany by Alexander Leutner,
arrived in mid-May 1910 [211];

e a Blériot-XI monoplane (Humber-Blériot Eindecker, Channel type),
purchased in France by Eugen Feitelberg (the machine was said
to be owned by E. Feitelberg, G. Schauber and one Martoglio, a car
technician) arrived on 16 june 1910 [212].

In addition to these three machines, four more airplanes made their
appearance in Riga that year, i.e. two monoplanes designed by Kalep
and built by the Motor factory, and two Sommer biplanes built by the
Russisch-Baltische Waggonfabrik (RBVZ). During the following three
and a half years, or until the outbreak of World War I, three local firms
engaged commercially in the building of airplanes and aero-engines, all
on a limited scale and mostly for the Russian military - Motor, RBVZ and
Helios.

Kalep & Arntzen’s Wright. Theodor Kalep (1866-1913) came to
Riga from Reval where he had graduated from the Realschule (High
School). He enrolled at the Riga Polytechnic in 1886 and graduated
six years later with a Diploma in Mechanical Engineering. After
graduation, from 1893 to 1895, Kalep was active at his alma mater

! This number, as told, is too low as many trial and other flights were not publicly
recorded.



as an assistant while at the same time working at the local shipyard of
Lange & Sohn. In 1898, he became one of the founders of the I. Rigaer
Transmissionsbauanstalt, Maschinenfabrik u. Eissengiesserei Motor (1st
Riga Transmission & Machine Factory and Iron Foundry Motor [213])
located at Champétrestrasse 2 in Riga Sassenhof. Since 1902, Kalep was
both a co-owner and the factory’s managing director [214].

After graduation, Kalep continued to stay in close contact with his
institute, holding lectures, accepting students for internships at Motor
and employing some of them after their graduation. When French
and German aviators started to build motorized airplanes following
Santos-Dumont’s first jumps in 1906, Kalep took an immediate interest.
In spring 1909, he became an ardent supporter when some RPI-
students formed an aeronautical association. In August that year, he
mingled among the many-headed crowds that had gathered at the first
international air-show, La Grande Semaine d’Aviation in Rheims. During
early November, when the Frenchman Albert Guyot visited St. Petersburg
with his Blériot XI, Kalep was again among the spectators, watching
the Frenchman’s performance [215]. On that occasion, he also met
with members of the Imperial All-Russian Aero-Club, an organization
instituted the previous year. Already by that time the air was filled
with rumors about the serial production of Russian-made aircraft, with
factories said to be established in St. Petersburg and Moscow.

On his return to Riga, Kalep did not let go of his newly awakened
interest. In early 1910, he travelled abroad to obtain an aircraft, a move
which resulted in the purchase of a Wright biplane from the Flugmaschine
Wright-Gesellschaft m.b.H. (Wright Airplane Limited Liability Company)
in Berlin for RM 22 000.! The co-owner of the apparatus, according to
the local press, was the 28-year old Danish aviator Dr. jur. Orla Arntzen
from Copenhagen. Arntzen, who had undergone basic flight training in
Berlin-Johannisthal at the school of the renowned aviator Paul Engelhard
(German license No. 3), would soon become the first aviator to carry out
motorized flights in the Baltics [216].

In May 1910, Kalep had completed the construction of a hangar, a
round, wooden structure of his own design located close to the factory
for the Wright and other airplanes planned to be built by Motor. In
addition, he had prepared a rudimentary airfield. It was therefore no
accident that first flights in Riga with the Wright took place at Sassenhof.
In addition to airplanes built by Motor, which were believed to be

! The aircraft was said to have demanded a price of RR 10,000, RR 2,500 for the engine
and RR 100 for each propeller. Rigasche Neueste Nachrichten, 22 February 1910,
22 March 1910.



Theodor Kalep (left) and the
Danish aviator Orla Arntzen on their
Wright biplane, Riga, June 1910.

Technical drawing for a Wright biplane
purchased by Arntzen & Kalep in Germany in
1910.

cheaper than imported models, Arntzen planned to establish a flight
school, the first in Riga [217].

First flights with Kalep & Arntzen’s Wright took place from late April
to early May 1910, local newspapers noticing 10 successful test-flights at
Kalep’s airfield. Thereby, Arntzen took the aircraft (placed on skids, not
wheels) to the air with the help of a wooden slide-rail, using the same
take-off method as the Wright brothers in 1903 on their first attempts.
A local worker passing by the Motor factory at 4 o’clock one morning,
watching Arntzen on his machine, could not refrain from applauding the
daring aviator [218].

Arntzen’s first public performance happened on 30 May 1910 at the
hippodrome in Solitude. The event had been advertised and attracted
more than 1 000 paying spectators together with large crowds of non-
paying onlookers. Because of unsuitable ground conditions and also



unfavorable winds, Arntzen - on one attempt out of four - succeeded
to lift the Wright off the ground and reach a height of 6 meters before
a strong gust pushed him down again [219]. A few days later, on 4 July,
Arntzen again tried his luck, taking off and reaching a height of 40
meters. On landing, some of the wing struts broke and injured Arntzen’s
face, leaving the airplane slightly damaged [220]. After that mishap,
a planned demonstration in Libau (presently Liepaja) was cancelled;
shortly thereafter Arntzen left Riga. On 21 September 1910, having
completed the required tests on a Wright at the Berlin-Johannisthal
airfield, Arntzen received German pilot license No. 27 issued by the
Deutscher Luftfahrer-Verband (German Pilot Association) [221]. On
15 February 1911, when international regulations for the licensing
of private pilots came into force based on rules adopted by the 6th
Conference of the Fédération Aéronautique Internationale, Arntzen was
among the select few who had already qualified [222].

In September 1910, hangar-space at Motor had in the meantime
been enlarged, four airplanes stood parked at the facility: Kalep &
Arntzen’s Wright; Leutner’s Grade; Feitelberg's Blériot; and a monoplane
resembling a Grade/Blériot monoplane designed by Kalep and built by
Motor [223]. By that time, both the Wright and Grade had been tested
in flight (by Arntzen and Meybaum), while the two Blériots had so far
remained grounded. Thus, by late 1910, the Wright had been flown
twice in public at the racetrack (30 May, 4 July) in front of expectant and
in the end disappointed crowds. Out of public view, though, the Wright
had several times been flown at Sassenhof, meaning that Arntzen on his
Wright was the first aviator to pilot a motorized aircraft in the Baltics,
the exact dates of these (unofficial) flights being unknown.

Leutner’s Grade. The Grade monoplane, purchased by Alexander
Leutner (1864-1923) ! from Hans Grade’s factory in Bork in der Mark for
RR 6 000, appears to have been flown in public for the first time on 6 July
1910 with Theodor Meybaum at the controls [224]. Before that date,
during June, Meybaum had already carried out a number of trial-flights
at Solitude, reaching heights of 5-10 meters and flying over distances
of 50-100 meters [225]. His public performance on 6 July at Solitude
showed similar results, Meybaum making some jumps of 5-10 meters
above ground over distances of up to 200 meters. On trying to repeat his
performance some days later on 11 July Meybaum crashed after a flight

! The «Russia» Fahrradwerke und Automobilfabrik A. Leutner & Co (Beaocuneduas
dabpuka «Poccusi» Anexkcandpa Jlelimnepa u Ko) was established in 1886, manu-
facturing bicycles. Later, for a short while, Leutner also produced automobiles and fire-
arms. After the revolution 1905-1906, Leutner prospered, keeping subsidiaries in both
Warsaw and Moscow. Leutner also operated a car dealership (Humber, others), a city-
garage and an automobile repair shop. In 1911 turnover had reached over RR 1 million.



lasting 33 seconds, the incident causing serious injuries to the pilot and
damaging the airplane [226]. The local press, however, fully exonerated
the brave aviator: a glaring lack of proper start and landing facilities in
and around Riga were said to seriously restrict flight practices. After
that performance, which had been watched by an expectant crowd, extra
trains had been organized to get the spectators from town to Solitude,
public air-shows appear to have come to a halt that year, no more flights
being mentioned by the press.

On 17 February 1911, after his public flights in Riga which led to
his unofficial nomination as first «official» aviator of Russia’s Baltic
provinces, Meybaum (Pernau, 1864-Germany, 1946), having completed
the required flight tests at Grade’s school, received German pilot license
No. 60 [227].

In 1910, most flights on motorized airplanes had been marred
by mishaps mainly caused by a combination of inexperienced pilots,
unreliable aero-engines and unsuitable landing grounds. Nevertheless, no
deaths had to be recorded, aviators in the worst of cases having walked
away from their damaged machines with minor injuries. Accidents
statistics for flights in Western Europe showed a different picture: since
1908, 234 accidents had resulted in 18 deaths, 15 serious and 46 lighter
injuries; 85 aircrafts involved in those incidents had been totally
destroyed. At the start of 1910, only 16 pilots in Europe held official pilot
licenses, a number, which by end of the year had increased to 250 [228].

In February 1911, local newspapers concluded that local flights so
far had been marked by misfortune: Arntzen on his Wright was found
to have by and large failed; Meybaum on the Grade had performed some
short jumps; and the Blériot (Feitelberg's machine) had not flown at all
[229]. One reason underlying this situation, criticized all along, was a
lack of proper facilities on ground which forced the aviators to use the
racetrack or make do with Kalep’s rudimentary field at Sassenhof. Both
alternatives, with regard to space and surrounding obstacles, were
largely unsuitable for aviators trying to take off and land with their
under-powered machines [230].

The only successful public performance that far had been a flight on
11 January 1911 by Max Trautmann on Kalep’s Wright. Trautmann took-
off at Sassenhof, flying overhead the Motor factory with Kalep watching
from below, turning into the direction of Solitude where he landed after
4 minutes. Flying at an altitude of 40 meters and performing several
turns in the air, Trautmann covered a distance of 5 km. On landing,
the aviator was forced to make a sudden maneuver in trying to avoid
a woman loitering on the racetrack; making a hard landing, several
wooden struts got broken. Trautmann had undergone flight training on
a Wright at Theodor Schauenburg’s school in Berlin-Teltow, where he



performed 35 long-distance flights. Despite that training, Trautmann
does not appear to have received a German or other license [231]. After
his exploit on 11 January, Trautmann instantly reached local fame, the
press lauding his flights as «... the first really remarkable aeronautical
event which had taken place in the Baltic provinces» [232]. However,
Trautmann, like other pilots that time, was somehow haunted. At a
public demonstration on 5 March 1911 at Solitude, after two cancelled
performances caused by bad weather, and despite using a wooden slide-
rail for take-off, Trautmann failed to get the machine off the ground
on four attempts, lifting twice and immediately falling back again. The
demonstration was cut short when the Wright was damaged on the
fourth attempt, with disappointed, maybe also disillusioned, spectators
having to make their way back home [233].

After a long winter, Meybaum took the Grade out from the hangar at
Sassenhof for flight testing. Again, disaster was not long in waiting. On
13 March, at the Sassenhof airfield, hard winds pushed the apparatus
down to ground from a height of 30 meters, machine and pilot crashing
into a fence surrounding the airfield. The incident caused substantial
damages to the aircraft’s propeller, left wing and tail section while
Meybaum this time, luckily enough, escaped without serious injuries [234].

The first public flight that according to the local press had finally
resulted in what could be called the «conquest of the sky overhead Riga»
took place on 6 March 1911 at Solitude when V. Smit, a pilot employed
by the RBVZ, made two successful flights on a Sommer biplane, both
lasting over 6 minutes and proceeding at altitudes of 50-80 meters (see
further) [235].

Feitelberg’s Blériot. In mid-March 1911, a first mention was made
in the press of Eugen Feitelberg’s Blériot, a machine purchased the
previous year that since that time appears to have been parked in
Kalep’s hangar. The car mechanic Martoglio, waiting for favorable winds,
was said to prepare himself for his first take-off [236]. However, like
in 1910, not much happened that year. In April 1912, it was announced
that Martoglio’s Blériot, powered by a 36-hp Anzani engine, which since
1910 had been standing in Director Kalep’s hangar, was prepared for an
upcoming demonstration at Solitude - again, no flights followed [237].
After that announcement, the Blériot disappeared from public view.

The Automobilhaus Eugen Feitelberg, which acted as general agent
for a number of foreign car manufacturers (Humber, Benz, Gaggenau,
Pipe) also sold aeronautical equipment. In March 1910, first ads in local
newspapers told about Feitelberg selling not only automobiles and
motorboats but also airplanes, i.e. Humber-Blériot monoplanes. One
of these monoplanes was said to carry a price tag of RR 4 500-7 800, a
biplane of RR 11 000 [238]. If at all and how many airplanes Feitelberg



Feitelberg’s Blériot standing outside Kalep’s hangar Eugen Feitelberg.
by the Motor factory in Riga-Sassenhof, October 1911.
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eventually sold before the war is unknown. In any case, none of these
aircrafts were ever flown in Riga [239]. When A. von Kuhlberg overtook
Feitelberg’s agency in January 1911, the aircraft dealership remained
part of the business [240]. In 1913, Feitelberg joined the 1st Baltic
Automobile and Aero-Club, in 1914 being elected as a member of the
club’s Technical Committee.

Kalep’s Motor factory. In spring 1910, after the exhibition organized
by the RPI-students had closed its doors, it became known that the
Motor factory had received an order for building several airplanes. In
autumn that year, a journalist from one of Russia’s aeronautical journals
reported about airplane production at the factory, machines that design-
wise resembled Wright & Farman biplanes (2 seats, 2 pusher propellers)
[241]. During 1910-1911, according to Shavrov, Motor built a total of
10 airplanes, 4 in 1910 followed by 6 in 1911 [242]. Given that one of
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1. Rigaer Transmissionsbauanstalt,
Maschinenfabrik u. Eissengiesserei

(1st Riga Transmission & Machine
Factory and Iron Foundry), Riga-
Sassenhof, early 1900s.

these aircrafts was a monoplane designed by Kalep (see further), Motor
must have built 9 Wright & Farmans, all most likely powered by engines
designed by Kalep. According to Shavrov, however, these airplanes were
never completed [243]. Regarding the biplanes this assertion could be
correct, the local press keeping silent in this respect. Concerning Kalep's
monoplane, on the other hand, some few flights did actually take place.

The monoplane designed by Kalep was said to resemble a
combination of a German Grade and French Antoinette/Demoiselle. Its
wings (area 39 m?) were covered with loose fabric, which tightened
only after the aircraft started to move against the wind. The plane
was powered by a 22 hp engine [244]. First flights on this aircraft,
built by Motor, took place on 25-26 March 1911 at Sassenhof with
Max Schuchhalter, an engineer employed by Motor, at the controls.
Schuchhalter carried out two successful trial-flights over short distances
of 50-150 meters and at low altitude (3-15 meters). Some days later, on
his third attempt, he crashed when trying to make a turn, damaging the
aircraft chassis and right wing. Despite this mishap, however, the local
press was full of praise - «These flights are even more remarkable,
because the whole apparatus has been built based on the design of
Director Kalep, who used only local materials for its construction» [245].
During spring 1911, also Trautmann, in addition to piloting Arntzen &
Kalep’s Wright, flew with the monoplane.

On 1 April 1911, on a flight from Sassenhof to Solitude on the Wright
Trautmann took along a passenger, a first in Riga: the flight lasted
1.5 minutes, proceeded at an altitude of 40 meters and reached an
average speed of 75 km/h. The passenger, said to be a former seaman
aspiring to become an aviator, weighed about 5% Pud (90 kg) [246].
On 6 April 1911, Trautmann made his first flight on Kalep’s monoplane,
again at Sassenhof. However, a broken wire connecting the flight
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Motor’s airplane hangar with
Arntzen & Kalep’s Wright biplane
and an unfinished wing-pair, Riga-
Sassenhof 1910.

controls to the rudder made this a short experience. On a subsequent
flight that evening, using the Wright, Trautmann together with the
seaman Sussenko crashed from an altitude of 25 meters, an incident
which caused severe damages to the machine but left both pilot and
passenger unharmed [247]. After that event in early April, silence
descended on Kalep’s planes, both the Wright and his monoplane. What
happened with the aircraft is unknown: were they sold, parked inside
a hangar, or parts used for building other machines? Kalep, who never
piloted an aircraft himself, had by now started to turn his attention
away from airplane hulls, devoting his energy to the design and eventual
production of aero-engines.

The engine installed on Kalep’s monoplane had been either taken-
off the Wright purchased in Germany or designed by Kalep and built by
Motor during 1910-1911. In case the latter holds true, this would have
been the first indigenous aero-engine ever built in Russia, never mind
that its design to an unspecified extent was based on a foreign model.

Kalep's first aero-engine, manufactured by
Motor in Riga 1910.




When a journalist from an aeronautical journal visited Motor in late
autumn 1910, Kalep proudly presented his engine: a 4-cylinder internal
combustion engine weighing 90 kg and generating 1 500 rpm [248].

In tsarist Russia, aero-engines started to draw the attention of both
scientists and industrialists from an early date. Already in 1909, the journal
Bosdyxonaasameas (Aeronautics) published a lengthy article about foreign
engines written by S. Baldin, including technical drawings, photographs and
specifications of their main characteristics [249]. Among 15 engines listed
in the article five had been designed for installation on dirigibles (Bayard-
Clément, Panhard & Levassor, Daimler, NA.G. and Gebriider Kérting), the
remaining 10 for powering fixed-winged airplanes (Wright/Barriquand &
Marre, Antoinette, Pipe, Renault, Esnault-Pelterie, Anzani, Farcot, Dutheil et
Chalmers, Gobron-Brillie and Gnéme). While three of the five airship engines
came from Germany, most airplane engines were French. That far only one
manufacturer had succeeded to design and produce a usable rotary engine,
i.e. the French firm Gnéme with its 30/50/100 hp engines, a type, which
soon attracted the attention of Russia’s military authorities; ! all other
engines used standing layouts [250].

With the Wright biplane and its N.A.G. engine serving as blueprints, in
addition to Leutner’s Grade and Feitelberg'’s Blériot (both aircrafts were
parked at Sassenhof), Kalep started to work on his own designs, at first
focusing on both airframes and aero-engines, in time concentrating on
engines. His first steps in aeronautical engineering, naturally, focused on
examining foreign equipment, at that time a common practice, that was
widely employed by engineers in Russia and abroad. However, Kalep’s
studies of foreign models, different from many other constructor, soon
resulted in the design and production of partly patented Kalep-engines.

Of certain interest thereby is the engine installed on Kalep &
Arntzen's Wright, a 32-hp, 4-cylinder (placed in a row), water-cooled,
internal combustion engine manufactured by the German company N.A.G.
(Neue Automobil-Gesellschaft) in Berlin: it weighed 91.3 kg, generated
1200 rpm and consumed 290-300 g of petrol per flight minute. For
cooling the engine, 27 liters of water running in a pipe system were used.
Capacity of the petrol tank was 47 liters, an amount that lasted for more
than 4 flight-hours [251]. After successful attempts to replicate the N.A.G.,
with its standing layout, Kalep? moved to rotary engines [252].

! In 1909, Gnéme’s rotary was patented also in Russia: No 39439, Motor mit radialen, um
eine unbewegliche Achse rotierenden Zylindern.

2 In 1912-13, Kalep received (at least) two Russian patents for parts of a rotary engine:
1) No 53265, Zylinder mit Auspuffventil fir Verbrennungsmotoren mit radial um die
Achse angeordneten rotierenden Zylindern; see Rigasche Industrie-Zeitung, 1912, No
22, 350; 2) 54981, Kolben fir Motoren innerer Verbrennung mit radial um die Achse
angeordneten rotierenden Zylindern.



The dynamic underlying Kalep’s exploratory activities was of
course the prospect of lucrative military orders. In Russia, like in other
countries at that time, the only viable customer for flight equipment was
the military, the circle of potential private customers being restricted
to a minute group of aviation enthusiasts from the upper echelons in
society. Starting in the 1880s, military establishments in countries such
as Germany, France, Austria-Hungary, Great Britain and Russia had
started to pay increasingly close attention to the usability of aircraft
in war. At first, tethered balloons were used as platforms for frontline
observation and artillery spotting, latter supplemented by dirigibles
believed to be useful for long-range reconnaissance and aerial bombing.
In rapid succession, military aeronautical units were instituted in
military forces across Europe, at first based on aerostats and airships.
By 1908-1910, this development had arrived at a crossroads, the rapid
technological advance of airplanes starting to overtake the aerostats.
Tapping into this newly awakened military interest, of course, also
motivated Kalep.

In 1911, the Russian military decided on the following performance
criteria for airplanes: 1) capacity: two-seats; 2) distance: 180 km
without intermediate stops; 3) endurance: fuel, oil and water for 3-hour
flight carried on board the aircraft; 4) speed: 70 km/h for biplanes,
75 km/h for monoplanes; and 5) successfully passing required flight
testing [253]. At a military competition organized during September
1911 in St. Petersburg, substantial monetary prizes awaited the
winners: RR 15 000 for the first prize, and RR 13 000 for the second.
Winning airplanes were to be taken over by the military for possible
serial production [254]. Similar competitions were organized also
during the coming years.

In early 1911, the journal Bo3zdyxonsasamenw (Aeronautics) reported
about the progress made by Motor in building aero-engines of the
Gnéme type, believed to be the first such attempt ever made in Russia.
The journal wrote: «If the experiment succeeds, we will be completely
independent from foreigners in aeronautics, because we are able to
design and build all other parts of flying apparatus, the only delay being
the engines» [255]. However, this for Kalep encouraging message was
premature. Already a few months later the same journal published a
long article, supplemented with numerous photographs and drawings
by Professor Rynin from St. Petersburg about the French Gnéme rotary -
this engine, as it turned out, became the frontrunner in powering
Russia’s military airplanes [256].

In June 1911, Kalep sent one of his newly designed rotaries built by
Motor to the military station in Gatchina for practical tests, without
receiving any noticeable response. In February 1912, Kalep, having



continued to study foreign models and improve his design, stepped
forward with a new engine, which most likely was again partly based
on the Gnome. When Kalep applied for a patent regarding his engine
he restricted the application to certain engine-parts (see above). In
mid-April 1912, Kalep presented this engine to a military commission
in Sassenhof, stating that 5-7 engines' of this new type were ready
for immediate shipment [257]. Installing Kalep’s engine (in the press
called Gnéme engine) on a Nieuport biplane allowed demonstrating its
performance before the commission in flight, the aircraft being piloted by
Lieutenant Dybovsky from the Navy Flight School in Sevastopol. Flight-
testing went well and resulted in strengthening the commission’s resolve
to order Nieuports (until 1920, more than 1 000 Nieuports were built in
Russia) instead of Blériots or Farmans, the Nieuport ranking first due to
its uncomplicated construction, stability in flight and transportability
(assembly lasted 20 minutes) [258]. Nothing much was decided regarding
Kalep’s engine, though. On 18 April 1912, Kalep informed the War
Ministry that Motor was ready to manufacture six Nieuports within
two and a half months, promising to deliver 300 machines of this type
equipped with engines within one year [259]. Kalep’s proposal, however,
fell on deaf ears: no military orders were forthcoming during the rest of
1912. That year, Russia’s dependence on foreign engine manufacturers
continued unbroken. Kalep putting his latest rotary on public display
at the 2nd International Aeronautical Exhibition in Moscow (25 March-
8 April) did not make any great difference [260].

Other efforts by Kalep to promote his engine followed: installing the
engine on airplanes flown by well-known Russian aviators (e.g. Koltchin’s
Farman, Riga, 27 May 1912 [261]); attempting to engage influential
members of the Imperial All-Russian Aero-Club; having the military at
Gatchina and in Sevastopol once again carry out practical flight tests;
letting specialists from the Polytechnic Institute in St. Petersburg test the
engine. All these efforts, apparently, were to no greater avail. Despite the
comparatively good performance of the Kalep-rotary and its relatively
lower cost, the military authorities — for whatever reason - showed no
greater interest in Riga-built engines. Instead, the French firm Gnéme
was given the go-ahead to start assembling its engines in Moscow based
on ready-made parts imported from France. The first of these Moscow-
Gnémes® left the factory in August 1913 [262].

! The engine had the following characteristics: rotary design, 60-hp, 1,200 rpm, weight
68 kg, length 1,000 mm, diameter 835 mm, diameter cylinder 110 mm, fuel consump-
tion 0.315 kg/hp, oil consumption 0.1 kg/hp, guaranteed run without stops 10 hrs,
50 hrs to overhaul.

2 In March 1912, Gnéme took Kalep to court, claiming that his engine was a copy of their
design.



Rotary engine, designed by Kalep
and built by Motor in Riga, displayed at an
aeronautical exhibition in Moscow in 1912.
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Kalep died on 26 April 1913 in Riga, not having succeeded to convince
Russia’s military to order serially produced Kalep-engines.

In October 1913, another military commission arrived at Sassenhof
for testing the Kalep in parallel with the French Gnéme, using one of
Slyussarenko’s Farmans as flying test-bed. After the tests, which also
involved bench-testing, had been completed the commission concluded
that the performance of the Kalep-rotary was on the same level as the
Gnéme, while being considerably cheaper. As a result, in November
1913, the government placed an order for twenty 80-hp Kalep-engines
with Motor, which was the firm’s first large order [263]. In spring 1914,
somewhat belatedly perhaps, a letter arrived at Motor from Russia’s
Finance Minister Timashev congratulating the factory for its successful
provision of aero-engines to the military [264]. In 1915, ordered by the
authorities, the Motor factory was relocated to Moscow where engine
manufacturing continued.’

! In February 1919, Zander started to work at Aviation Factory No. 4 Motor in Moscow.
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During 1911-1913, Motor also built a monoplane, which had been
designed by the Dybovsky brothers, an aircraft eventually powered
by an 80-hp Kalep-engine [265]. The machine, called Dolphin, had an
advanced aero-dynamic design, which included a wholly enclosed
engine. At military trials in September 1913 in St. Petersburg,
Dybovsky with his Dolphin was among the contenders. Due to engine
problems Dybovsky crashed from low altitude and got injured [266].
More successful was the installation of a Kalep K-80 engine on a
Sikorsky C-10: the airplane won the first prize in a military competition
in 1914 [267].

AxkyuonepHoe o6wecmeo Pyccko-Baamulickuli eazoHHbu1l 30600,
PBB3 (Russia-Baltic Waggon Factory, RBVZ).! In 1909, Russia’s largest
factory for manufacturing railroad carriages, agricultural equipment
and other machinery, experiencing a downturn in orders from state and
private railroad operators, turned to find other outlets for its production
by setting up an automobile department [268]. To this end, the firm
brought foreign specialists to Riga together with a foreign license [269].
One potential customer for this new venture, according to the press,
was the Japanese government. Already in August that year, the factory
participated with its own automobile in a speed race in Riga, as well as
in an overland competition between St. Petersburg and Riga, the first
such event in Russia [270]. In early 1912, a car from the RBVZ won an
international long-distance race from St. Petersburg to Monaco [271].
In time, the RBVZ manufactured both passenger vehicles and trucks, the
largest customer being the Russian military.

In June 1910, the local press shortly noticed that the RBVZ had started
building Sommer airplanes under the direction of its French constructor
Roger Sommer (1877-1965) and with the assistance of French
mechanics, one customer being the Russian military [272]. In July,
more information was forthcoming about these endeavors: the planes’
fuselages were said to be made of local materials, the aero-engines
(Gnéme-rotaries) had been imported from France, and the propellers
were delivered from a factory in St. Petersburg. One of the Sommers
under construction had been ordered by the National Committee for the
Creation of a Russian Air Fleet, others by aviation enthusiast (Liebhaber).
Until early 1911, the factory completed five airplanes: 1 equipped with a
50-hp Gnéme-rotary (ordered by the National Committee); 2 with 50-hp,
7-cylinder Gnémes; 1 with a 35-hp Aster; and 1 with a 60-hp engine from

! The RBVZ was established in 1869 by the German Waggonfabrik van der Zypen & Char-
lier, Koln & Deutz. In addition to customers in Russia the firm also exported its products
abroad (in 1908, for example, 360 wagons were ordered by the Italian State Railroads).
After 1905-1906, the factory in Riga employed between 2,500-4,000 workers depend-
ing on orders.
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IEA French-designed Sommer biplane manufactured
by the RBVZ in Riga 1911.

Technical drawing of a Sommer biplane
manufactured by the RBVZ in Riga during 1910-1911.

E.n.V. Until January 1911, the person heading RBVZ'’s aviation branch was
the engineer L. Vischnevski, who in early 1911 was joined by three more
engineers, i.e. M. Keller, S. Volovski and Count Kudashev [273].

The RBVZ, unlike Kalep’s factory Motor, was a large industrial
enterprise with several thousand workers on its payroll. In 1909, the
factory’s turnover exceeded RR 6.2 million, resulting in a net profit
of RR 480 thousand [274]. After a less successful year 1910, showing a
net result of minus RR 375 thousand, the economic situation changed
again in 1911, being positive with RR 20 thousand. Orders for tramway
carriages, agricultural machines and automobiles had started to balance
diminishing orders from the railroad sector, all new branches having
positively contributed to the overall result [275].

In addition to the production of Sommer biplanes, the RBVZ planned
to build two Parseval-type semi-rigid dirigibles (2000 m?®), one
powered by one propeller and the other by two; water-cooled engines
(80 hp & 60 hp) installed on the two craft were to come from RBVZ'’s
own design bureau and workshop [276]. While RBVZ’s dirigibles appear
to have remained on paper, the first two Sommers (Gnéme 50-hp) were
completed by early November 1910 and shipped to customers in
St. Petersburg, one having been ordered by the military and the other by
the well-known aviator Lebedev [277]. In the local press, no flight-tri-
als involving those two aircrafts were mentioned before their shipment
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from Riga. Instead, the test-flights took probably place at Gatchina, pos-
sibly due to a lack of qualified pilots in Riga at that time [278].

In early spring 1911, reports started to appear in the press about
test- and demonstration flights carried out by pilots !employed at the
RBVZ, flying on Sommers and other types [279]. Different from most
other flights performed in Riga at that time, for example by the Russian
Kusminski, RBVZ’s pilots were often successful, which can be illustrated
by a report from 7 March 1911:

«The demonstration was well organized ... The weather was excel-
lent ... An orchestra played ... After a short test of the Gnéme-en-
gine, and an examination of the flight controls the pilot, dressed in
a brownish leather overall, at 4:55 signaled to start. The propeller
began to rattle, the support staff stepped aside and the biplane
rolled away on its high chassis. Having rolled some 50 meters on
ground the pilot pulled the elevator and, like a seagull, the air-
plane took to the air. Cheers of hurrah and applause followed the
aviator, who took in the direction towards the Wagner Gardens, the
airplane soon reaching some 80-100 meters without shaking and
then making a wide turn over the city meadows and the central
train station. On his return, he passed the grandstand and the jubi-
lant public ... The landing was carried out with the highest possi-
ble margin of safety: Mr. Smit carefully put down the airplane on
ground, like setting a glass of water on a table. Whoever was on the
landing site rushed to the airplane to congratulate the pilot, who
had flown for 3 minutes 45 seconds. The orchestra intoned a fan-
fare - there was happiness all around» [280].

After having completed another short flight that evening, which
lasted for 2 minutes, Smit was carried on the shoulders of his support
team passed a cheering crowd. Following many failed attempts by other
aviators, Riga «... finally got to see a flying man» [281]. On 8 March 1911,
Smit completed two more flights: the first one lasted for 4 minutes and
progressed at an altitude of 50 meters; on the second one Smit took
along a passenger. That same day, Thomas Flégier, another RBVZ-pilot,
took-off on one of the Sommers, staying airborne for 3 minutes [282].
On 10 March, Smit, taking off from Solitude, soon reached an altitude of
300 meters, alocal record, staying airborne for close to 10 minutes [283].
During the rest of March and part of April 1911, the RBVZ continued to
organize flight demonstrations at Solitude, some successful, others
caused by bad weather conditions, engine problems or conditions on

! Smit’s first public flight appears to have taken place on 6 March 1911; however, he had
carried out a number of trials before that date.



ground less so - all flights were performed on Sommer biplanes, mostly
by Smit.

Testing RBVZ's aircraft (except the first two machines) before their
delivery to customers was done by trained pilots employed by the
factory: besides Voldemar Smit' there were Thomas Flégier and Count
Kudashev. During 1910-1911, Smit had undergone basic flight training
at Sommer’s flight school at Mourmelon in France, in the end receiving
a French pilot license [284]. Flégier (b. Warsaw, 1887), in turn, had
obtained German license No. 59 on 17 February 1911, having trained on
an Aviatik biplane at a flight school in Habsheim bei Miihlhausen [285].
Kudashev, the odd man out, never obtained any license, being self-taught
in handling airplanes in flight [286].

In February 1911, Count Alexander Kudashev (1872-1917) was
invited to join RBVZ's aviation branch in Riga where his latest design, the
Kudashev-4 (Blériot-type monoplane), was said to be under construction
[287]. Kudashev, who upheld an extra-ordinary professorship at the
Kiev Polytechnic Institute, is sometimes credited with having been the
first Russian to fly in Russia on a Russian-designed airplane (Kudashev-1,
23 May 1910, Kiev). The first flight in Russia carried out by a Russian, as
told, was M. N. Efimov (21 March 1910} flying on a French-built Farman-4
[288]. Kudashev, who in May 1911 crashed with his Riga-built apparatus
at an air show in St. Petersburg (see further), stayed with the RBVZ also
after the factory in early 1912 relocated its aviation branch from Riga to
St. Petersburg [289].

A third type of aircraft built by RBVZ's Riga branch in 1910-1911 was
Russia’s first amphibian airplane Gakkel-V, a 2-seat aircraft powered by
a 50-hp Orlikon-engine [290]. Although the machine, as it turned out,
never took-off, its constructor received a silver medal from the Russian
Technological Society. In late 1911, Gakkel applied for this design to
be patented in Russia [291]. Jakov Modestovich Gakkel (1874-1945),
an electrical-engineer by profession, was one of the founders of
Russia’s first aeronautical firm, the llepgoe poccuiickoe moeapuwecmeo
go3zdyxonsaearus (First Russian Aeronautical Association) in St. Peters-
burg. On 24 May 1910, one day after Kudashev’s above mentioned
(unofficial) flight in Kiev, the Russian Bulgakov took-off from an airfield
in St. Petersburg on a Gakkel-1ll and was thereby officially credited for
having performed the first flight on a Russian-designed aircraft. What
Gakkel’s and also Kudashev’s involvement in Riga bears witness to was
RBVZ'’s solid reputation in mechanical engineering as well as its early
move into airplane production.

1 Smit, an Englishman born in St. Petersburg, before becoming a pilot was a chauffeur
employed by the RBVZ.



In April 1911, at Russia’s first International Aeronautical Exhibition
organized at the Michailovsky Arena in St. Petersburg (10-27 April), the
RBVZ participated with all three aircraft types built in Riga - Sommer
biplane, Kudashev-4 and Gakkel-5 [292]. Thanks to good craftsmanship,
RBVZ's machines not only left a good impression among numerous
foreign models (Blériot, Harlan, Bristol, and others) on display, the firm
also received a gold medal «for impeccable construction of different
types of airplanes». In addition, both Kudashev and Gakkel were
honored with a silver medal, Kudashev for his biplane and Gakkel for
his amphibian [293]. At the exhibition, the Russian-American rubber
company Treugolnik, which had a subsidiary in Riga, was awarded a
silver medal for its airplane fabric (used by RBVZ) and tires [294].

In mid-May 1911, the RBVZ and its pilots participated with two
Sommers and the Kudashev-4 (flown by Smit, Flégier and Kudashev)
in the Second International Air Show (Aviation Week) organized in
St. Petersburg, as it turned out a fateful event both for the RBVZ and its
pilots. In addition to several foreign aviators and airplanes, most Russian
pilots active at that time participated in the event attracted by monetary
prizes and publicity. Already on 10 May, before the competition had
started, Flégier collided with a signal pylon at the airfield, getting
injured and smashing up the airplane. On 14 May, the first day of the
trials, Smit crashed with his Sommer from an altitude of 40 meters and
was crushed to death by the engine on impacting the ground - he died on

£l The wreck of Smit's Sommer biplane after his crash at EER Voldemar Smit, employed by

the air show in St. Petersburg, 11 May 1911. the RBVZ in Riga, fatally crashed on
14 May 1911 at an air show in St.

Petersburg.
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the way to the hospital. And finally, on 19 May, Kudashev crashed with
his Kudashev-4 from a height of 5 meters, getting injured and damaging
the machine [295].

The aviators from Riga were not the only ones involved in accidents
at the competition, e.g. Campo-Scipio crashed with his Morane and was
injured while Lebedev on a Farman was pushed against a fence by strong
winds. Three crashes involving one and the same manufacturer was hard
to accept, though. Thus, in late May, the RBVZ announced that it would
discontinue all further participation in public demonstrations, instead
concentrating on manufacturing airplanes based on firm orders [296].
In addition, the firm changed its statutes, which allowed moving its main
administration and other sections from Riga to St. Petersburg [297].

The only other aviator connected with Riga who before World War 1
died in an aircraft accident was Gordian Hosli (b. Riga, 21 August 1891).
On 2 May 1912, Hésli, employed by the Dixi-Motorenwerke in Germany,
fatally crashed at Berlin-Johannisthal flying a Gddecker (Sturmvogel)
monoplane. The cause of this accident was never fully established,
some believing that he had slipped off a faultily installed pilot seat,
thus forcefully activating the flight controls and thereby putting the
aircraft in an uncontrollable downward spin. In September 1911, Hosli
had received German license No. 104, flying on an Etrich-Rumpler Taube
(Hosli was part-owner of the machine) at Bork in der Mark [298].

According to statistics generated by French Colonel Bouttieux in
1911, 46 aviators had lost their lives in 1909, and 98 in 1910; the number
of aircraft in service during that period had increased more than fivefold
from 200 to 1 300. In 1910, the most common cause underlying those
deadly accidents was pilot error (46) followed by faulty constructions
(27) and weather conditions (25) [299].

By the end of 1911, the RBVZ had relocated both its head-office and
aviation department, the latter to a newly opened factory at Novaya
Derevnya in St. Petersburg. In September 1912, Igor Sikorsky from
Kiev was engaged as managing director [300]. It was there and not in
Riga that the RBVZ started building Sikorsky’s well-known 4-engine
biplanes, a type which revolutionized airplane design [301]. According
to some authors, RBVZ’s production of aero-engines was kept in Riga
[302]. In December 1912, the firm’s automobile department received a
governmental order for 100 trucks and other vehicles, necessitating the
introduction of night-shifts at its Riga-plant [303].

On 21 August 1911, a Sommer biplane, possibly the last airplane
serially produced in Riga, was delivered to a military detachment at
Gatchina, its final destination being the Russian Navy’s Flight School in
Sevastopol on the Crimea [304]. In sum, from 1910 and until autumn
1911, according to Shavrov and information in the local press, RBVZ's
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aviation branch in Riga had built a total of 10 airplanes: one Gakkel-V
hydroplane; one Kudashev-4 monoplane; and (most likely) eight Sommer
biplanes [305].

Today, practically no documentary evidence about RBVZ’s aviation-
related activities in Riga can be found in the National Archives of Latvia,
documentary material having possibly been moved to St. Petersburg in
1912, alternatively having been destroyed or simply mislaid. The only
document (!} left is Order No. 5420 for ten 150-hp aero-engines, issued
on 20 October 1914 (3aka3zv No 5420 Ha 10 mawuHs: Cneyugpukayus
No_ 150 HP asuayuonHbili Momops. Beidana 1914 2. okmsbpb mecsauya
20 dns.). This document, apparently, was connected with the production
of 10 Sikorsky S-22 aircraft. However, there is no evidence that the
engines for those planes had been produced in Riga [306]. In addition,
there are some orders placed by the firm with local booksellers, for
example for the French journal La France Automobile at Aérienne,
Hornes' Buch des Fluges, Hansen'’s Rotations-Flugmotoren and Lippmann’s
Einfiihrung in die Aeronautik. As the titles suggest, except possibly
Hansen’s book, neither the journal nor the monographs could have been
of any great use in airplane production. Instead, the RBVZ employed
specialists from France together with the two Russians Gakkel and
Kudashev, from 1912 also Sikorsky, to build its machines.

Slyussarenko’s Helios workshop. In summer 1912, the press
reported about plans by the two Russians Slyussarenko and Koltchin
to open a flight school in Riga; both were well known locally by having
participated in numerous flight demonstrations in and around town.
The new enterprise, said to have caught the interest of 20 prospective
students, was to receive financial support from one of Riga’s aeronautical
societies. Slyussarenko, in addition, was planning to construct a hydro-
plane [307]. However, Koltchin that summer left Riga to participate as an
aviator on the side of the Bulgarians in the first Balkan war [308].

On 10 September 1912, the local press reported about test-flights at
Sassenhof carried out by Slyussarenko on a Farman biplane powered
by a 50-hp Kalep-engine; the airplane was said to have been built
by Slyussarenko with the help of local craftsmen. On that occasion,
Slyussarenko also mentioned that he intended to take-up airplane
production in Riga and to open a flight school [309]. What workshop
in town had manufactured and assembled the Farman is unclear- it
appears plausible to assume, though, that it had been the Motor factory.
Using the Sassenhof airfield as his base, Slyussarenko soon started
to introduce students to the art of flying. A number of his successful
overland flights, some of which lasted up to 20 minutes, were duly noted
in the press. In late September - early October 1912, Slyussarenko
took the Farman to St. Petersburg where he participated in military



Farman XVI biplane
built by the Helios workshop
in Riga, 1913.

competitions. During the event, which demanded a minimum airborne
time of 1.5 hour, he almost succeeded, being forced to land after 1 hour
28 minutes caused by a frozen carburetor [310]. In any case, on his
return to Riga he carried in his pocket a military order for two airplanes.
Porokhovshchikov, at the same time, had received a military order
for five aircraft [311]. Both aviators planned to set up their workshops
in Riga.

By mid-1913, Slyussarenko’s workshop Helios at Romanov Strasse
76 (presently Lacplésa iela 76) had completed the assembly of several
Farman biplanes, all equipped with 50-hp Kalep-engines; three of these
machines were in turn delivered to the military in St. Petersburg. Larger
sections of the Farmans, including the wings, hulls and propellers were
said to have been built by Motor, smaller parts by Helios [312]. Calling the
machines Farmans indicates that production was based on a licensing or
other contract with the French firm. It is unclear who in Russia was the
license holder, the military, Helios or Motor.

In October 1913, four officers commanded by Colonel Prutschenko
visited Helios for acceptance tests. Despite strong winds, test-flights
with Slyussarenko at the controls turned out well [313]. On 11 October
and again on 13 October, the commission, having again tested the
Kalep-engine, concluded that its performance was comparable to the
French Gnéme. After the test-flights were completed, the commission at
first accepted two machines, and a few days later a third one [314]. On
21 November 1913, as told, it was announced that Motor had received a
military order for 20 80-hp Kalep-engines [315].

In November 1913, the Baltische Sport-Zeitung reported that since the
beginning of 1913, Helios had produced a total of 13 airplanes including
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Farman-XXI biplanes built
by the Helios workshop in Riga-
Sassenhof 1913.

3 Farman XVI airplanes,! 1 Farman XXI, 6 Farman V airplanes, 2 Farman
VIl airplanes and 1 Farman trainer. Rotary engines from Gnéme were
used for powering 2 of these aircraft, the rest having Kalep-rotaries
manufactured in Riga [316]. All aircraft had a two-seat layout, were
able to carry fuel for 8-hour operations and were equipped with a map-
reading device, an altitude meter and a device measuring propeller-
rotations. The two Farman VII airplanes had been built for private
customers, and the trainer for Slyussarenko’s flight school in Riga;
during summer 1913, four students practiced on this airplane.

In later research, different statistics turn up regarding the types and
number of Farmans produced by Helios before the war, Shavrov talking
about 14 (all in 1914), Sobolev about 32 (1 in 1913; 31 in 1914) [317].
This is of minor concern, though, considering the number of Farmans
produced by Helios compared to the more than 1 500 Farmans (different
models) built in Russia until 1917. After the outbreak of the war, Helios -
like Motor - was relocated, in this case to St. Petersburg where until
1917 it produced 138 airplanes of different types [318].

In 1913, Slyussarenko continued his flight school operations, the
financial involvement of the 1st Baltic Automobile and Aero Club, a well-
endowed organization, providing a stable platform [319]. Slyussarenko’s
wife L. Zvereva-Slyussarenko, Russia’s first female aviator, was also
involved in flight training. Interestingly enough, the school was open
also for women. Information about the number of students enrolled, or
their names, is still missing.

! The Farman XVIs had double controls. The engines, two Gnémes and one Kalep, were
said to allow a speed of close to 100 km/h. One characteristic for this type was that it
could be disassembled and stowed on a railroad car in 45 minutes.
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In 1913, flight activities started in May that year, Slyussarenko’s
training-, test- and demonstration flights on his Farmans became a
common sight in town. A new element that year was his carrying a
considerable number of paying passengers, a thrill taken advantage of by
many adventurous men and women. Another new venture in promoting
his commercial interests was Slyussarenko’s involvement with the local
military. On 10 June 1913, for example, he took along on one of his flights
an officer from the Topographical Corps, a Captain Romanowsky, the
officer taking aerial photographs from an altitude of 120 meters [320].
On 17 July, Slyussarenko performed in front of soldiers at the military
exercise field in Kurtenhof (Kurtu muiZa) near Salaspils. On 19 July, on
a flight 300 meters overhead Kurtenhof soldiers on ground fired with
blank cartridges at the aircraft [321]. The next day, flying after dark, the
daring aviator ignited fireworks from his aircraft, a risky stunt given
the airplane’s wooden construction. These kinds of events continued,
allowing Russian officers to get to know the airplane.

Some of Slyussarenko’s flights, not unexpectedly, ended in crashes,
incidents which at times were caused by enthusiastic spectators on
ground rather than by technical faults or weather phenomena. It is not
known exactly how many flights Slyussarenko carried out during 1913
and the first half of 1914, many test-flights not having been recorded. In
any case, he was the most visible aviator in Riga during those years.

Other constructors. In addition to the constructors and manu-
facturers just mentioned, there were several other individuals and firms
connected with Riga who engaged in building aircraft and aeronautical
equipment. Thereby, first to be noticed despite his not being mentioned
in standard texts of early Russian aviation is Villehad Forssman, a
Swede who in 1905 had enrolled in RPI’'s Department of Mechanical
Engineering. In 1910-1911, Forssman, as told, designed an airship for the
Russian military, in 1913-1914 a monoplane for the Prince Sigismund of
Prussia, in 1914-1915 one of Germany'’s first 4-engine Riesenflugzeuge,
in 1915-1918 a 10-engine triplane, and in 1918 one of the world’s first
remotely controlled unmanned aircraft.

In April 1911, Alexander Porokhovshchikov, a 19-year old student
from St. Petersburg, presented his monoplane said to have been built
in his apartment. The apparatus, made of birch/pine and strengthened
by steel tubing in the wing sections, was powered by a 4-cylinder
20/24-hp Volt engine which allowed 1 300 rpm. Horizontal maneuvering
of the machine was achieved by wing warping (by moving around and
thereby changing the backside of his seat the pilot could control the
outer sections of the wing), going up/down and sideways by a rudder and
elevator in the tail section. Before coming to Riga, the young constructor
was said to have built a biplane in Moscow, a project he was forced to



Porokhovshchikov
(right) and his monoplane
at Motor’s airfield in Riga-
Sassenhof, Riga, April
1911.

abandon due to lack of funds [322]. In mid-June 1911, Porokhovshchikov
tested his apparatus at the hippodrome in Riga, making two more or less
successful flights at heights of around 5 meters [323].

Following his first trial, Porokhovshchikov designed a new apparatus,
which was to be automatically stable in flight, and also a model helicop-
ter: blueprints for both machines were said to have been presented to
the Technical Committee of Russia’s Ministry of Finance [324]. In Novem-
ber 1912, the Riga-papers reported that Porokhovshchikov had received
a military order for building five airplanes, the constructor planning to
set up a new workshop in Riga [325]. After these news, though, nothing
much happened. Instead, in 1914, Porokhovshchikov built an airplane
called bu-Kok (Bi-Kok) in his apartment in St. Petersburg, a machine
tested by the Russian Grigorashvili in August that year [326].

In August 1911, Robert Rosenfeld, a local electrician, was said to have
invented a device installed onboard airplanes, that in case of engine
problems was to safely land the craft. One can assume that this system
was based on some sort of parachute ejected from the aircraft in case of
technical mishaps, an idea propagated also by inventors abroad [327].

In 1913, Alfred Rosenthal, a local constructor, carried out some flights
with his own fixed-wing aircraft. Rosenthal was a high-school student
who in 1911 had built his own glider (see above). Not much is known
about the aviator or his machine other than the fact that the apparatus
resembled a Grade monoplane and was powered by a 2-cylinder 25-hp
rotary Anzani engine [328]. According to Irbitis, Rosenthal had taken a
loan to finance the engine. Due to his inability to pay back the principle
or interest, the bank repossessed the aircraft. In 1914, Rosenthal joined
Russia’s Flying Corps; in 1915, he was killed in action [329].
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Andrei Langer (b. 1876) graduated from the RPI with a Diploma in
Architecture in 1904. Soon thereafter he moved to Tomsk in Siberia
where he became widely known not only as an architect but also as an
engineer. In 1910, he was the first to build an airplane in town, a bi-plane
which he successfully tested on 12 September 1912 [330]. Langer also
acquired a French Bleriot XI-bis, using it for demonstration flights at the
local hippodrome. Langer is said to have been living for some time also in
St. Petersburg where be attended courses in aeronautical engineering [331].

An RPI-student who became well-known internationally for his
aeronautical endeavors was Janis Akermanis (1897-1972). During
1915-1916, or at the time of RPI's relocation to Russia, Akermanis (John
D. Akerman) studied at the Department of Mechanical Engineering.
In 1916, before joining the Russian Flying Corps, he enrolled at the
Imperial Technical Institute in Moscow headed by Zhukovsky. After
the war, Akerman immigrated to the United States. In 1929, having
graduated from the University of Michigan, he became Chief-Engineer at
the Hamilton Metal Plane Company, continuing in a similar position the
following year at the Mohawk Aircraft Company. Between 1931 and 1959,
Akerman served as Dean at the Faculty for Aeronautical Engineering of
the University of Minnesota, turning down job offers from the University
of Latvia in the late 1920s, and from the Russian government in 1935.
During the mid-1930s, Akerman visited Latvia where he discussed
aeronautical projects with the Latvian constructor Karlis Irbitis,
Akerman handing over aircraft drawings and a wind tunnel design.
In the United States, Akerman in addition to his academic position and
work in his own laboratory at the Strato Equipment Company, served in

Rosenthal on his
monoplane, Riga 1913.




various official positions, amongst others as an advisor on the National
Defense Research Council. He died in Minneapolis, Minnesota [332].

Maximilian Wegner (1884-1962) graduated from the RPI in 1907
with a Diploma in Civil Engineering, specializing in hydro-technology.
During World War I, he was responsible for the construction of Spilve
airport outside Riga. He died in Berlin [333].

Mstislav Keldisch (1911-1978), a well-kown pioneer of Soviet
rocketry and spaceflight, was born in Riga where his father Vsevolod
had graduated from the RPI in 1901 with a Diploma in Civil Engineering.
After graduation, Vsevolod, specialising in ferro-concrete structures and
railroad construction, continued teaching at the institute until 1918, and
was an Assistant Professor from 1911 [334].

Arnold von Hertwig (1859-1928) graduated from the Riga Polytech-
nic in 1887 with a Diploma in Mechanical Engineering. In 1894, after
traveling around Europe, he joined the Provodnik rubber manufacturing
company in Riga, from 1907 serving as Director at first in Riga and later
in Moscow; in 1919, he returned to Riga. Around the year 1923, von Her-
twig was invited to Leningrad to help modernize the former rubber com-
pany Treugolnik. He stayed in the Soviet Union until his death in 1928,
and was later buried in Riga [335].

Rudolfs Zardin$ (1887-1957), having graduated from Riga’s Nikolai
Gymnasium with a silver medal, enrolled at RPI's Faculty of CivilEngi-
neering in 1907 (No. 8324); he left the institute in 1915 without having
obtained a diploma [336]. In 1911, Zardin3 supposedly designed a new
type of aircraft which he was going to patent and later try to sell, plans
which never materialized. Zardins, despite his interest in aeronautics,
did not join Knopp & Zander’s association at the RPI [337].

From 1915 to 1918, Zardins was employed by the Riga-Orla Railroad
Company, in parallel continuing his studies part-time in St. Petersburg
where he followed lectures by N. Zhukovsky at the Military Aeronautical
School [338]. After the war, Zardin3 at first moved to Germany, where
at the aeronautical laboratory of Géttingen University he experimented
with a new type of airplane wing. In Zardins’ novel design slots placed on
the underside of the trailing edge of the wing were to neutralize whirls
created at certain angles of attack of the wing from reaching its upper
surface. In 1924, Zardin$’ Flugzeugtragfliigel (airplane wing) was credited
with a German patent [339]. He returned to Riga in the mid-1920s, joining
as chief engineer the Aviation Department of the A.S. Christine Backmans
Company, a firm founded in the early 1920s by Christine Backman, the
second wife of Latvia’s Minister of External Affairs Zigfrids Meierovics
[340]. The firm, before its liquidation in 1930, built a number of airplanes
including some types based on foreign licenses and others designed by
the company’s leading engineers Zardins$ and Irbitis [341].



Kristaps Henrijs Cirulis, according to Irbitis, was a constructor who
built his own airplane at a farm in Kurzeme. After many attempts he
supposedly succeeded in his quest, taking his machine on a demonstra-
tion tour to central Russia before war broke out when Cirulis joined the
Russian Flying Corps. After the war, he left for the United States. Neither
Cirulis’ airplane (from where did he get the engine?) nor his public flight
demonstrations were noted by the local press [342].

Despite his not being directly connected with Riga, another
constructor who deserves mentioning is janis Steglavs from Mitau
(presently Jelgava), a city which before the war was the administrative
center of the Courland province. In 1911, Steglavs, a coppersmith by
trade who later owned a sewerage company in St. Petersburg, learning
about a competition for military airplanes organized by the War
Ministry, set about to construct his own machine. The outcome of this
endeavor was not one but three biplanes. The first craft, the Steglau-1,
was powered by a 50-hp Vial-engine, which Steglavs - who never
received any flight training - piloted himself. After technical mishaps
and crashes he designed a second model, the Steglau-Z powered by
a 100-hp Argus-engine. In a military competition organized in 1912,
the Steglau-2 turned out to be the fastest plane, reaching a speed of
130 km/h. Test-flights with his third design supposedly took place in
1914. By that time, however, Steglavs’ finances were running short, with
banks refusing further credits. During the 1917 Revolution, Steglavs
was arrested but succeeded to escape, eventually returning to Latvia. In
1924, he left for the United States [343].

Steglavs is credited with having been the first constructor to use
veneer instead of fabric for covering the bearing surface of airplane
wings, a detail which in 1916 was more widely employed on Fokker
aircraft manufactured in Germany. Usually unnoticed thereby is the
fact that the all-wooden wing used by Anthony Fokker on some of his
airplanes from 1916 onwards had originally been manufactured by the
firm Briining in Hanau, Germany, designed by the firm’s chief engineer,
the former RPI-student Villehad Forssman [344].

Another constructor who needs to be mentioned, also because of
his connections with Kalep, is Alexander von Willisch who in 1913 built
a monoplane similar to an Etrich Taube called Schwalbe des Nordens /
CesepHas anacmouka (Swallow of the North). According to Sharov, the
aircraft had been built in Reval. From the outset, the apparatus was
powered by a 35-hp engine, which was soon considered to be too
weak. Therefore, in July 1913, a 60-hp Kalep-rotary was installed.
Willisch’s Swallow had a width of 16.5 meters (wing area 41 m?), length
of 9 meters, weighed 300 kg (without pilot), could reach a speed of
100 km/h and carried fuel/oil for a 3-hour flight [345]. Willisch, after



some successful flights in Libau on Courland’s west coast, planned
to make an overland flight from Libau to St. Petersburg [346]. On 14
July, however, facing a motor-stop at an altitude of 500 meters he was
forced to land in the Baltic Sea. The aviator was soon picked out of the
water by fishermen, his aircraft having sustained minor damages.
In the local press Willisch’s machine («in all its parts a Russian
construction») was hailed as representing nothing else but the «first
type of Russian aircraft»; in hindsight, this was possibly exaggerated
[347]. In September 1913, Willisch planned to participate in a military
competition in St. Petersburg. However, his apparatus, damaged by
the crash mentioned, was not restored in time. After that, Willisch’s
aeronautical endeavors appear to have stopped.

Already in early 1908, the Franz Kluge Gummifabrik (Rubber Factory)
in Riga started to advertise among its products envelopes for dirigibles,
spherical balloons and other kind of aeronautical equipment including
airplanes. At that time, those items were in all likelihood not included
among the products either manufactured or sold by the factory, the
ads having been nothing but trial-balloons for testing the reaction
of potential customers. Other businesses in Riga started to take an
interest in aeronautics and aviation as well. In 1909, for example, the
trading house Jochen advertised both aerostats and airplanes, all from
respectable foreign manufacturers. For Riga, these and similar attempts
were possibly made too early [348].

Among the few companies located in Riga actually engaged in
manufacturing aero-equipment used for aerostats and airplanes
was the Riga branch of Russian-American rubber manufacturing
company Treugolnik [349]. Another company in this same industry was

Willisch and his Swallow of the North
monoplane, Libau (Liepaja) 1913.
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Russian-French company Provodnik, which in addition to rubber boots,
car tires and other similar products supplied fabric and other materials
used in aircraft production [350]. The company Fenix, which specialized
in manufacturing farm equipment, fell into this same category [351].
Summary. Summarizing the development between 1910 and 1914
with regard to aeronautical equipment imported to Riga from abroad,
manufactured in Riga or designed and produced abroad by constructors
related to Riga, the following picture emerges.
» Airplanes brought to Riga from abroad in 1910:
= Wright biplane, Kalep & Arntzen;
= (Grade monoplane, Leutner et al ;
= Blériot monoplane, Feitelberg et al.
e Airplanes and engines manufactured by the Motor factory in
1910-1914:
= Kalep’s monoplane (1);
=  Wright-Farman derivative (9);
* Dybobvsky’s Dolphin (1);
= Aero-engines:
¢+ Wright-derivatives (several);
* Gnéme-derivatives (several);
+ Kalep-rotary engines (several).
« Airplanes manufactured by the RBVZ in 1911-1912:
=  Sommer biplanes (8);
* Kudashev-4 (1);
»  Gakkel-V (1);
* aero-engines (number unknown).
» Airplanes manufactured by Slyussarenko’s Helios in 1913-1914:
* Farman - different models (10).
» Airplanes produced by other local constructors:
* exacttypes and numbers unknown.
+ Equipment constructed abroad:
= 1909-1911, Forssman'’s dirigible (2);
= 1913-1914, Forssman'’s Bulldogge monoplane;
= 1914-1915, Forssman'’s 4-engine biplane;
= 1915-1918, Forssman’s 10-engine triplane;
* 1918, unmanned aerial vehicles (Forssman, SSW, Idflieg).
During a relatively short period of 3-4 years, Riga experienced the
upstart of local airplane production, mostly based on foreign models,
and the design and production of indigenous aero-engines. Underlying
this development was the breakthrough of flight heavier-than-air, with
specialized workshops being established all across Europe, public flight
demonstrations captivating large crowds, aviators becoming household
names and flight records being broken. The driving force, thereby, in



addition to the curiosity and inventiveness of scientists, constructors
and workshop owners, was an increasing interest shown by military
establishments, state organizations, which at that time were the only
potential customers able to place larger orders. Thus, it was primarily
the military who encouraged engineers and workshops to continue
developing their machines. During World War 1, this slumbering
symbiosis of aviation and military would come into full bloom.

In pre-war Riga, the Russian military showed an interest both in
Kalep’s aero-engines and RBVZ’s airplanes. In the end, though, French
Gnéme-engines became the preferred choice, while the RBVZ, having
manufactured a small number of machines in its Riga-plant, was
relocated to St. Petersburg. In this scenario, Slyussarenko and others
played minor roles, while the forward-looking designs of Forssman
materialized outside the Baltics.

2.4 Zander’s Awakening Interest in Space

In the early years of the 20th century, aeronautics and aviation
starting to receive wide-spread public attention, interest in outer space
and its phenomena was more restricted to small circles of scientists and
others who like Zander had taken a special interest in these matters.
During 1908-1914, for example, the only space-related article in the
Rigasche Industrie-Zeitung, despite its editorial board consisting of
members from RPI’s faculty, is a short reference to the Swedish physicist
Svante Arrhenius’ book Das Schicksal der Planeten (The Destiny of
Planets) published in 1911 in Leipzig [352]. In those days, the Technischer
Verein (Technological Association) in Riga organized not a single lecture
concerning the cosmos, its elements or other characteristics. The
situation was not much different in other societies. In the Naturforscher-
Verein, for example, the only reference to space was a lecture held on 3
September 1912 by the engineer Richard Swinne (1885-1939) about
Radioaktivitdt und Kosmos (Radioactivity and the Cosmos) [353]. At that
time, Swinne worked as an assistant at the RPI, having graduated with a
Diploma in Chemistry in 1912. He later became known as a chemist and
physicist, working for the Siemens firm in Germany.

The universe, apparently being of limited interest for Riga’s learned
circles, received some more attention in the local press, compared to
aeronautics and aviation, however, on a far lower scale. Looking at
the Rigasche Neueste Nachrichten for the years 1909-1911 one finds
15 space-related articles, 6 in 1909 followed by 8 in 1910 and 1 in 1911.
All except one were unsigned while - without exception - displaying a
level of expertise that went far beyond the scientific understanding
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of ordinary journalists. Given Zander’s interest, it could very well have
been the case that he had been one of the authors of the following
articles:

* Geschwindigkeitsmasse im Weltall (Speed of mass in the universe)
(27.02.1909);

o Ist das Weltall begrenzt oder unendlich gross? (Is the universe
bounded, or infinite?) (03.07.1909);

s Flammenausbriiche auf der Sonne (Flame eruptions on the surface
of the Sun) (21.07.1909);

» Mars-Beobachtungen (Observations of Mars) (25.08.1909);

e Halley’s Komet (Halley’s Comet) (02.09.1909);

e Halley’s Komet (Halley’'s Comet) (from Frankfurter Zeitung,
27.11.1909);

» Mars-Opposition (Mars Opposition) (07.09.1909);

« Die Sonnenfinsternis vom Mai (The Solar Eclipse in May)
(15.01.1910);

» Halley’s Komet; (Halley’s Comet) (from Umschau) (30.03.1910);

o Wann und wo ist Halley’s Komet in Riga zu sehen? (When and where
can Halley’s Comet be observed from Riga?) (from Riga Tageblatt,
signed by Adolf Richter, 13.04.1910);

o Die Entdeckung des Saturnrings (The discovery of Saturn’s rings)
(23.07.1910);

e Sind die Kometenschweife gekriimmt? (Are the tails of comets
curved?) (20.08.1910);

e Die Geschwindigkeit der Sonne (The speed of the Sun) (from
Astronomical Journal) (04.09.1910);

» Mondfinsternis in Wissenschaft, Geschichte und Anekdote (Lunar
eclipse in science, history and anecdote) (04.11.1910);

e Gibt es Leben auf den Planeten? (Is there life on planets?)
(03.12.1910);

» Eine interessante Erscheinung am ndchtlichen Himmel (An
interesting phenomenon in the sky at night) (03.08.1911).

The Rigasche Neueste Nachrichten stopped publication at the end
of September 1911. Continuing with the Rigasche Rundschau from
September 1911 to July 1914, two more space-related articles appeared:

» Die zentrale Sonnenfinsternis vom 17. (4.} April 1912 (signed A.-R./

A. Richter) (The central Solar eclipse) (21.03.1912);

» Die physische Beschaffenheit der Sonne (The physical composition
of the Sun) (from Illustrierte Beilage der Rigaschen Rundschau)
(June 1912).

In RPI’s library, Zander had access to the results of ongoing research

in astronomy and astrophysics published abroad, thereby being able
to consult the jahrbuch der Astronomie und Geophysik (Year Book of
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Astronomy and Geophysics), Leipzig, 1890—; Vierteljahresschrift der
Astronomischen Gesellschaft (Quarterly Journal of the Astronomical
Society), Leipzig, 1866-1891; Wochenschrift fiir Astronomie, Meterologie
und Geographie (Weekly Report of Astronomy, Meteorology and
Geography), Halle, 1867-1991; and Zeitschrift fiir populdre Mittheilungen
aus dem Gebiete der Astronomie und verwandter Wissenschaften (Journal
for Popular Information from Astronomy and Allied Sciences), Altona,
1860-1969 [354]. It is, of course, difficult to judge if and to what extent
Zander contacted these sources, or enabled him to ask more poignant
questions.

According to Zander’s autobiography of 1927, he made his first
calculations concerning interplanetary travel in 1908, the «computations
on the discharge of gas from a vessel, the work necessary for overcoming
the attraction of the Earth» [355]. In his diary on 18 September 1908 one
can read the following:

«Given today’s level of technology, it is interesting to investigate
if one can carry along enough energy (resources) necessary for
reaching another star. The movement is most likely brought
about by the reactive power of escaping gas. Therefore, the
apparatus should be able to carry the necessary amount of gas
(in compressed or, even better, fluid state) in addition to its own
weight, which would principally solve these problems. It is now
necessary to calculate the acceleration at any given distance from
the Earth, and the power necessary for moving the mass to ... the
desired distance from Earth.Itisg=g * R (2) / R’ (2), with g =981
cm/s?... being the acceleration on the Earth, where R is the Earth's
radius; R’ is the distance of the respective point from the Earth'’s
center; and g’ is the acceleration of the respective point» [356].

Zander’s first ideas about what he called the Weltschiff / W.S. (Earth-
Ship, by Zander also called Atherschiff / Airship) originated during that
same period when he listed a number of principal issues, which he felt
needed to be studied more closely:

«Conditions, which decide the shape of the vessel; The number of
outer walls; Departments inside the vessel; Devices to keep the
floor level (...); Currently existing air compressors; Carbonic acid
and other substances absorbing developing gases; Regeneration
of oxygen; Processing of waste; A small garden in the W.S.; Space
for fuel; Processing of solar heat; The choice of reactive power;
Building used for constructing and storage of the W.S.» [357].

In 1908, having turned 21, Zander received a larger sum of money
from his family which he invested in an astronomical telescope



Zander in the mid- to late 1910s.

(length 1.5 m, lens diameter 4 inches) from Germany. The following
year, in September, when the planet Mars moved close to Earth (Mars-
Opposition), Zander found ample opportunity to demonstrate his
instrument to other students at his institute [358].

One of few times Zander’s name was mentioned in the press during
his student days was in connection with the Solar Eclipse on 4 (17)
April 1912. Thereby, Zander together with Leonid Arefjew, another
RPi-student, joined Adolf Richter on an excursion to the eclipse’s
«zone of centrality» located outside Riga along a line between the
two railway stations Cére and Stende. From Tukums, where the Riga-
group met an expedition coming from Mitau led by the Head Teacher
Zlatinski, they proceeded to the Cére station in the vicinity of which
they set up their arsenal of different scientific instruments, including
Zander’s, according to Richter «vortreffliches, parallaktisch montiertes
Miinchener vierzolliges Fernrohr» (an excellent, mounted for parallactic
compensation 4-inch telescope from Munich) [359]. At 13.25 and 29.5
seconds, Zlatinski announced that it had started, the Moon moving
in front of the Sun. At 14.23, with darkness slowly settling over the
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Observation

of the Solar Eclipse

on 17 April 1912 by
groups of students from
Mitau and Riga at Cere
railway station. Zander
is standing in the
background (3rd from
right).

landscape, a flock of crows came screeching out of a nearby forest, at
14.40 roosters started to crow at nearby farmsteads.

According to Zander, who was following the process through his
telescope with a chronometer in his hand, the climax took place at
exactly 14.41 Petersburg time, a moment described by Richter as follows:

«The sacred moment had arrived, which all of us will not forget
during our whole lifetime ... we all cried out when on the Western
side, at first between the mountaintops of the Moon fiery rays of
the Sun broke through, uniting with lightning speed around the
Moon into a prominently indented wreath ...» [360].

At 15.54 and 53 seconds it was all over, Richter and the two RPI
students returning to Riga.

At the turn of the century, one of the largest telescopes in Riga
was placed in RPI's observatory: it was an achromatic refractor from
Fraunhofer with a lens diameter of 97 mm and a focal length of 137 cm.
After its operation by Professor Alexander Beck at the end of the 19th
century, the telescope was neither used for research nor made accessible
to the general public [361]. According to Richter, Zander’s instrument
from Reinfelder & Hertel had a lens diameter of 102 mm.

Several amateur astronomers operated their own small observatories
that time, among them Adolf Richter who in 1910, using a powerful
refractor from Frauenhofer (75 mm lens), was able to closely observe
Halley’s Comet. Richter’s private observatory was located in Hagensberg
(presently Agenskalns), close to one of the main bridges across the river
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Daugava. His telescope, which was powerful enough to observe double
stars, bright nebulae, the moons of Jupiter or sunspots, came from the
director of Berlin's observatory Wilhelm Foerster (1832-1921), who
had used the instrument in his youth. Later, Richter added a small
astronomical clock and other telescopes to his instruments.

Richter, a correspondent for the Diina Zeitung which published his
articles about space (see before), became more widely known in the
Baltics by publishing Adolf Richters Kalender, ein Zeit- und Himmels-
Weiser fiir Riga als Herausgeber und Kompilator (Adolf Richter’s Calendar,
1896-1914). Widely used were also his Adressbiicher, herausgegeben von
Richter - Richter’s Baltisches Verkehrs- und Adressbiicher (Directories,
edited by Richter; Richter’s Baltic Transport; and Address Books),
published between 1900 and 1913. In 1919, Richter was shot by local
Bolsheviks, believed to be a German spy [362].

Here can also be mentioned Alfréds Zagers (Zaggers, 1878-1956), who
in 1904-1906 operated an observatory and precise clock at the Nautical
School in Mangali outside Riga. Zagers enrolled in RPI's Chemistry
Department in 1898 (No. 5624) and graduated in 1913 with a Diploma
in Chemical Engineering. In 1920, Zagers, who already during his student
days at the RPI worked as astronomy teacher, joined the University of
Latvia, in time becoming a well-known astronomer.

In late May 1912, Zander had the opportunity to add his own
comments to Richter’s at a session of the Naturforscherverein in Riga
[363]. Following a presentation by Associate Professor R. Meyer from
the RPI, showing photographs from the eclipse, Zander mentioned the
following:

«..when the mountains on the Moon became clearly visible,
only a small part of the Sun was still to be seen; the mountain
tops already reached up to the ring of the Sun at 25 places,
when between them the disk of the Sun was still shining in
bright patches. The duration of the ring formation had been
underestimated. A drop of the thermometer was observed also on
the instrument placed in the shadow» [364].

After Zander’s presentation came Professor H. Pflaum from the RP],
the Head Teacher A. L. S. Werner and the conservator E. F. Stoll, all three
talking about different aspects of the eclipse. That day, studiosus Zander
was in a prominent company.

Friedrich’s father Arthur Zander, as told, was a long-standing member
of the Naturforscherverein, donating numerous books and natural
specimen such as «several trans-Caspian lizards: porencephalies, a
frog, and young American swamp-turtles». Another member of the
society was Kurt Zander, Arthur’s oldest son and like his father and



younger half-brother Friedrich interested in scientific discovery and
observations. Kurt, the same as his father, presented many of his
findings to the society’s collections including «a common toad, 4 young
toads, a whip snake, a grass snake, three dice snakes from South Tyrol».

In 1913, the Zander family moved to Ernestine Strasse 1 (presently
Ernestines iela) where Friedrich started to grow vegetables in a corner of
the garden. His interest had been caught by the conditions of life in space
without oxygen, trying to assure normal metabolism. Was it possible
to set up a greenhouse and grow vegetables inside a spaceship? Zander
would continue his practical experiments after having moved to Moscow
in 1915.



FRIEDRICH ZANDER IN MOSCOW
(1915-1933)

In 1914, having graduated from the RPI, Friedrich Zander found a job
at the IIposodHuk-Pusicckuil 3a800 pe3uHoabix uzdeauti (Provodnik Rubber
Manufacturing Factory) in Riga, remaining in its employ until 1918,
from August 1915 in Moscow. Zander’s move to Moscow turned out to
be more decisive than he had possibly intended: he never returned to his
hometown on a permanent basis. His life and work in Russia, from 1922
the Soviet Union, has been the subject of numerous monographs and
articles and need not be retold in any greater detail [365].

In Moscow, while working for Provodnik, Zander started to experiment
with greenhouse gardening, using flowerpots filled with charcoal (three
times lighter than earth), trying to simulate spaceflight-like conditions.
In addition, he continued with his calculations for interplanetary travel
including rocket trajectories, flight times and speed [366].

In early 1918, Zander was employed at Plant No. 4 called Motor
in Moscow, meaning at Kalep’s former Motor factory, which after the
outbreak of war had been moved from Riga to Moscow. There, Zander
headed the firm’s technical office, participating in the development of
the first Soviet airplane engine M-11, later also the M-15, M-26 and M-5.
In the beginning of 1921, Zander was ready to publicly demonstrate the
first design of a spacecraft engine at a regional conference of inventors in
Moscow, an event attended by Lenin who personally encouraged Zander
to continue his efforts. From mid-1922 to late summer of 1923, Zander
took time off from his work at Motor, enabling him to more intensively
engage in his space studies.

In autumn 1923, Zander got married to the Russian girl Alexandra
Feoktistovna Milyukova. The couple had two children, the daughter
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Russian-French Partnership Company Provodnik (ITPOBOJHHK -
Tosopuwecmeo Pyccko-®panyyskuxs 3aeodoss) in Riga, where Zander started to
work after graduating from the RPI in 1914.

Astra and the son Merkur, who were born in short order, something,
which according to Zander «considerably slowed down the work».

In late 1923, Zander returned to work for Motor. The following
year, in 1924, he was among the organizers of the O6wecmeo usyvenus
MedxcnaaHemHulx coobweHull (Association for the Study of Interplanetary
Communication) in Moscow, a short-lived association, which among
its many members boasted Professor Konstantin Tsiolkovsky, Felix
Dzerzhinsky, the Head of the Soviet Secret Police (Cheka), and Yakov
Perelman, a well-known science-writer.! That year, Zander also
published his first article titled «Flights to other Planets» in the journal
Texnuka u xcusHs (Technology and Life), therein summarily outlining
his idea of combining a rocket-engine with an airplane, and using
metal parts taken from the aircraft for fueling the engine. In late 1924

! Yakov Perelman (1882-1842) was a well-known author of many science books and
articles, including the ones on astronomy and space. He was highly appraised by
Tsiolkovsky. Perelman died of starvation during the siege of Leningrad.
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Zander sitting at his desk in Moscow, early
1920s.

Zander with his two children Merkur and Astra, [Ell Zander with his daughter Astra in
Moscow, late 1920s. Moscow, late 1920s.

and early 1925, Zander delivered lectures on travelling into space to
audiences in Moscow and other Russian cities, one in Leningrad being
chaired by Professor Sergei Glasenapp (1848-1937) [367].

In early 1927, while finishing a short autobiography, Zander also
readied for print a lengthy monograph holding his theories and
calculations concerning spaceflight, a project, which in the end, despite
the support he received from prominent scientific circles, was turned
down by Glavnauka, the chief administrative institution responsible for
scientific publications. The headlines of the main chapters in Zander’s
magnum opus can indicate the intense intellectual development he had
undergone over the previous 12-year period [368].

I. Preface. Investigator’s and inventor’s path.

II. Introduction. Subject of the book. Outline of the problem.



11I. Calculations for the design of rockets and spaceships.

IV. Theory of interplanetary flight.

V. Calculations for rocket flights through outer space around a large
part of the terrestrial globe. Minimum velocities to be given to a
rocket to ensure a given range of flight. Numerical data.

VI. Calculations for flight in outer space with the aid of light pressure.

VII. Apparatus for the conversion of solar rays into low-velocity cat-
hode rays. Flight with the aid of cathode-ray pressure.

VIII. Calculations of charged spheres repelled by the planets and the
Sun. Stresses in the material of these spheres. Repulsion and
attraction forces. Attainable velocities. Methods of charging the
spheres.

[X. Design and calculation for a spaceship and its engine.

X. Use of lightweight hothouses and the closed cycle necessary to
sustain life in airtight quarters in a spaceship, in an interpla-
netary station, on the Moon, and on other planets possessing an
atmosphere.

X1. Approximate outline of theoretical and experimental investigati-
ons of materials and structures suitable for interplanetary flight.
Conditions of life in interplanetary space.

XII. Brief survey of results achieved.

XIII. Prospects for the future. 1) Near future. 2) Distant future.

Zander’s first monograph «Problems of Flight with the Aid of Jet
Propulsion Machines» was published only in 1932, while several of his
articles were printed only after his untimely death in 1933 [369]. Trying
to summarize these studies in the context of present study is neither
possible nor necessary [370]. In 1973, Y. Moshkin, who in 1934 headed
a group of stenographers trying to decode Zander’s notebooks from
the 1920s written in a special type of German shorthand, summarized
Zander’s scientific achievements under the following main headings:
Interplanetary spacecraft (rocket engine, metal fuel); Investigation
of fuels; Study of processes within the (reaction-) chamber and cooling
conditions; Increasing specific impulse and efficiency; Reaction engine
OR-1; and Rocket engine OR-2 [371].

Zander’s principal ideas and proposals are most aptly summarized in
his own words:

«As far as I know, 1 was the first to make the following
suggestions.

1. To provide rockets with wings for flight in the atmosphere, for
attainment of cosmic speeds of approximately 8 km/sec in the
upper layers of atmosphere, and also for landing in a glide upon
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Zander’s technical
drawing of his spaceship,
Moscow, mid-1920s.

return from inter-planetary space to the Earth or some other
planet possessing an atmosphere.

2. To equip such an airplane rocket with engines for flight in the
lower layers of the atmosphere, where the efficiency of rockets is
very small due to the low flight speed. The engines should be of
special design, it being best if they are designed to operate for half
an hour without breakdown.

3. To simultaneously use rocket propellants giving solid and
gaseous products of combustion. The first kind of propellant
(particularly because methods, proposed by others, of assembling
rockets involve enormous initial weights and are therefore not
cheaper but more dangerous than my airplane rocket, since
the design of pure lifting rockets has not yet been studied) may
consist of parts of the interplanetary spaceship, e. g., girders,
surfaces, etc., made of alloys of aluminum, magnesium, lithium,
etc. These parts become superfluous because of the weight
reduction due to the consumption of part of the propellant. It is
thus an advantage for building a very strong spaceship capable of
carrying a sufficient amount of propellant.

4. To use combinations of rockets and concave mirrors
concentrating the sunlight inside the spaceship in order to



increase the gas-outlet velocity, i.e. the power of the rocket during
the flight in interplanetary space.

5. To use a ring (solenoid) in which an electric current flow, and
the pressure of the solar radiation on a cloud of iron filings
maintained inside the ring by the electric current for propulsion
in interplanetary space. It is an advantage that meteors passing
through this cloud will scarcely affect the flight.

6. To concentrate the sunlight in parallel beams by means of huge
convex and concave mirrors designed as described in point 4, in
order to obtain high speeds and permit flights to other solar
systems (at present this is the only possible method which offers
hope for such flights).

7. To use a sphere made of very thin metal sheets, charged by the
Earth’s electricity and repelled from it by electrostatic forces, for
the purpose of interplanetary flight. This is possible if the Earth
carries an electric charge.

8. To circle round a planet in- or outside its atmosphere in order
to increase the flight speed (obtaining energy gratuitously during
flight to other planets). To accelerate the interplanetary spaceship
when its flight speed is high (for the same purpose).

9. To deflect meteors by means of electrostatic energy emitted by
the spaceship as cathode rays in the direction of the meteors, the
spaceship being located inside an electrically charged sphere.

I have several other suggestions to make on the design of interpla-
netary spaceships, their engines, rockets, etc., as well as other pro-
posals which I have not yet worked out sufficiently» [372].

Between 1924 and 1930, Zander was employed as senior engineer
in the Central Design Bureau of Asuampecm, 3a60d No. 24 (Aviation
Trust’s Factory No. 24), from 1928 onwards working on his first rocket
engine OR-1 (Russian OP-1), which was to be powered by compressed
air in combination with gasoline. This engine is considered to have been
the first Soviet liquid-fuel engine. In late 1930, Zander started to work
for the ILewmpanbhbili uHcmumym aeuayuoHHO20 MOMOPOCMPOEHUS,
LJHAM (Central Institute of Aviation Engine Construction, TslAM) which
allowed him to continue his work on the OR-1.!

In 1931, the O6wecmeo codelicmeus o060opoHe, ABUAYUOHHOMY U
xumuveckomy cmpoumenvcmay, OCOABHAXHM (Central Council of the
Union of Societies of Assistance to Defense and Aviation-Chemical
Construction of the USSR, OSOAVIAKhIM) followed Zander’s proposal

! In Russian OP-1, OP-2, or Onsimnas pakema.



Small-scale model of Zander’s
spaceship, designed during the late
1920s.

Parts of Zander’s OR-1 rocket
engine, Moscow, late 1920s-early
1930s.

Rocket engine OR-1 designed
by Zander, Moscow, early 1930s.




and established a jet section, appointing him the director. The section
was re-organized in September that year and thereafter called the
I'pynna usyuenus peakmugHozo deudcenusi, TUP/] (Group for the Study of
Jet Propulsion, GIRD). At first Zander headed this group, which played a
decisive role in early Soviet rocketry; in April 1932, the later well-known
Sergei Pawlowitsch Korolev (1907-1966) took over this position.

It is likely that Zander’s initiative received the support of Roberts
Eidemanis (1895-1937), who was the Chairman of OSOAVIAKhIM
from 1932. Eidemanis, born in Lejasciems in Livonia, had enrolled in
RPI's chemistry department in September-October 1914 [373]. After
having left Riga he continued his studies at the Institute for Forestry in
Petrograd. In 1916, he enrolled at a military college in Kiev, participating
thereafter as Second Lieutenant in the war. Eidemanis joined the Red
Army in 1918. During the Civil War, he fought for the Bolsheviks on
different fronts, in the end as Corps- and Army Commander. In 1924,
after the internal strife had ended, he commanded the Siberian Military
District; from 1925 to 1932, he lectured at the Frunze Military Academy
in Moscow. In 1932-1934, he was a member of the Revolutionary
War Council; in 1932, as told, he became Chairman of OSOAVIAKhIM.
Eidemanis was also a member of the Latvian section of the Soviet
Writers’ Union since 1932, having several literary works to his credit
[374]. On 22 May 1937, during the Great Terror, Eidemanis was arrested
and on 11 June, together with other high-ranking military officers, i.e.
Tuchatshevsky, Jakir and Uborevitsch, sentenced to death and shot
the following day. In 1957, during Khrushchev’s thaw, Eidemanis was
posthumously rehabilitated.

In April 1932, Zander in addition to his own research had organized
courses on jet propulsion at the Mockdéeckuil aguayuéHHbiil uHcmumym,
MAH (Moscow Aviation Institute, MAI)."! He also joined GIRD on a full-
time basis, continuing testing the OR-1 engine and in October 1932
starting to work on the OR-2, the first Soviet liquid-fuel reaction engine
that used a combination of liquid oxygen and gasoline. This engine was
intended to be installed on the GL-1 glider (flying-wing type) designed by
B. I. Cheranovsky. Real-life tests with the OR-2 started on 18 March 1933
without Zander being present due to him undergoing medical treatment
away from Moscow.

In late 1932, Zander started working on a new and more powerful
liquid-fuel engine with a proposed thrust of 600 kg, and with models
having thrusts exceeding 5 tons.

! One notices that both IJHAM and MAH were founded in 1930, Zander thereby hav-
ing been among the first resesarchers/teachers working there for the development of
Soviet rocketry central institutes.



Zander (third from right)
and his colleagues at GIRD,
Moscow, early 1930s. Korolev is
standing 2nd from left.

The outcome of Zander’s design work (bench-testing prototypes had
uncovered shortfalls in design which necessitated modifications) was a
220-cm long rocket called the GIRD-X. On 25 November 1933, the Soviet
Union’s first liquid-fuel rocket, designed by Zander and completed after
his death by his team at GIRD, was successfully launched in the outskirts
of Moscow [375].

In spring 1933, Zander showed signs of severe overwork and was
sent to a sanatorium in Kislovodsk. On the journey to his destination he

EA3 Zander's burial ceremony
at Kislovodsk, USSR, 1933.
Portraits of Voroshilov and
Dzershinsky hanging on the
wall (right).




GIRD-X rocket, designed by Zander
and his team in Moscow, 1933.

contracted typhoid fever. From his sickbed at the rest home, possibly
sensing that the end was near, he sent a letter to his colleagues at GIRD
which ended with the following words:

«Forward, comrades, and only forward! Raise the rockets ever
higher, higher and higher, closer to the stars!» [376].

Friedrich Zander, 46 years of age, died during the early morning
hours of 28 March 1933 at a sanatorium in Kislovodsk, not being allowed
to witness the tests of his OR-2 engine or the successful launch of the
GIRD-X rocket.



ACTIVITIES COMMEMORATING
FRIEDRICH ZANDER (1953-2017)

1953-1960 Zander, like other well-known scientists, has been
the recipient of numerous honors. Already in 1953, shortly after the
death of Stalin, the 20th anniversary of Zander’s death was remembered
by Ilpasda (Pravda), the Soviet Union’s most influential newspaper.
According Pravda, Zander had dedicated his life to the development of
interplanetary vessels, hoping that in the future, rockets having started
to move into space, one of these craft would carry his name [377]. Today,
reflecting on Zander we realize that the former citizen of Riga also
retains a lasting place in the collective memory of the city’s inhabitants.
As this tome is dedicated to Zander, a former Riga-citizen, most honours
listed in this chapter are connected with Riga and Latvia.

Interest in Zander’s life and work intensified in 1957 with the launch
of Sputnik, and in 1961 after Jury Gagarin’s first manned spaceflight.
While most honors and other acknowledgements concerning Zander
have been connected with different anniversaries and similar events,
there were also other celebrations: on 11 August 1959, for example,
Zander’s birthday according to the Gregorian calendar, his friends and
former colleagues in Kislovodsk inaugurated a monument to Zander at
the Brothers’ Cemetery close to the graves of Soviet soldiers.

On 23 August 1960, Zander’s 73rd birthday anniversary, a memorial
plaque was affixed to the former Zander residence at Fridriha Candera
iela 1 in Riga, informing about his childhood and youth. At this festive
event, the Mayor of Riga Eriks Baumanis (1923-1980), from the outset
duly observing the significance of the Communist Party, praised Zander’s
work and its importance for scientific progress. Other speakers on this
occasion were lveta Sprunka, Deputy Secretary of the Komsomol section
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at the RPI, and Juris Birzvalks (1926- 1995) from the Institute of Physics
of the Academy of Sciences of the Latvian SSR [378].

1962-1975 The first major celebration in Zander’s honor was
organized together with the anniversary of his 75th birthday on
23 August 1962. This happened at a time the Soviet Union was reaching
major milestones in its space program, let be that Zander’s early dreams
about flying to Mars were still far off in the distant future. Following a
proclamation issued by the Academy of Sciences of the USSR, Zander’s
birthday was widely celebrated across the Soviet Union [379]. The
widespread public enthusiasm regarding the space program, boosted
by numerous articles about space published shortly before the Zander-
anniversary, was thereby reinforced by the first successful tandem-
flight in space by the two cosmonauts Pawel Popovitsch (1930-2009)
and Andrijan Nikolajev (1929-2004) in mid-August that year. All this
together, of course, influenced the commemoration of Zander.

Commemorating Zander’s birthday, the Riga Philatelist Association
issued special letter envelopes with Zander-stamps, which could be
validated at Riga’s Central Post Office only on that very date (23 August
1962) [380]. A total of 3 500 envelopes were printed, of which 2000
were eventually stamped and 800 sent to 15 cities in the Soviet Union,
becoming specially valued collectors’ items also abroad [381]. One
notices that the Russian and Latvian texts imprinted on the envelopes
differ, the Russian one referring to Zander as pioneer of Soviet rocketry,
the Latvian text pointing out Zander as prominent Soviet scientist and
inventor in the field of rocket technology.

On 23 August 1962, Zander’s birthday, a bust was unveiled at RPI's
Faculty of Mechanics [382]. At that time the Dean’s office was located at
Lenina iela 1 (presently Kajku iela 1), in the same building that housed
RPI's administration. Speeches were held on the occasion by RPI's Vice
Chancellor Aleksandrs Malmeisters (1911-1996), Oleg Ryazanov, a student
and Deputy Secretary of the Komsomol at the institute, and by Pavel
Ribakov (1910-1991), an Associate Professor of the Faculty of Mechanics
who at length spoke about Zander’s scientific career [383]. Zander’s bust
had been sculpted at the atelier of the Latvian artist Voldemars Rapikis
(1921-1985).

The same year the RPI celebrated its 100th anniversary, the Council
of Ministers of the Latvian SSR decided that the Faculty of Mechanics,
where Zander had studied, was to carry Friedrich Zander’s name [384].
However, the faculty never used this new designation on its stationary.
It was considered an honor to have been bestowed such a special name -
while, this addition would considerably lengthen the institute’s name
and was therefore considered impractical.
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Memorial plaque at Zander’s
former residence on Fridriha
Candera iela 1, early 1960s.

[EEl Memorial bronze bust of Friedrich Zander at the
Friedrich Zander Museum of Space Exploration of the
University of Latvia.

That same year, at a session of the Council of the Institute of Physics
at the Academy of Sciences of the Latvian SSR, a special event was
organized to honor Zander. Deputy Director of the institute Viktors
Veldre (1924-1967) held a lengthy speech about Zander’s contribution
to rocket technology [385]. In addition, an exhibition was set up in
the library of the Academy informing visitors about Zander’s life and
work [386].

On 26 September 1962, former Badrtas iela in Riga-Zasulauks was
renamed and has ever since been called Fridriha Candera iela [387]. By
coincidence, Riga city bus No. 22, which runs from the city center to Riga
airport, passes along this street, stopping at a bus-stop called Fridriha
Candera iela. In one of the buildings along that street Zander had spent
his childhood, No. 1 having belonged to the Zander family from 1890 to
1913. The wooden structure had been designed by the architect Wilhelm
Bockslaff (1858-1945), a graduate of RPI's Department of Architecture
who had played an important role in shaping the cityscape of Riga, which



still today is dominated by different architectural styles ranging from
Eclecticism over Gothic Revival to Art Nouveau.

Another Candera iela is found in Gauja, a village some 30 km from
Riga’s center situated by the river Gauja, having a multitude of dachas
built in Soviet times. Among its former residents were also members of
RPI's faculty and other staff who were granted plots for putting up their
dachas, growing fruit trees and vegetables. Streets named after Zander
are found also in various former Soviet cities such as Almaty, Kislovodsk
and Moscow.

In 1890, when Arthur Zander acquired the property on Bartschen-
strasse, the building on plot No.1 had but one floor. Soon a second floor
was added, providing space for Arthur’s many children. Rumours tell
that this reconstruction had been planned by the family. However, this
is difficult to believe — one can assume that Bockslaff had designed the
addition as well. In 1923, the street was renamed Bdrtas iela (Barta is a
village in Courland, nearby the city of Liepaja).

From 27 to 29 November 1962, historians of science from the Baltic
Republics organized their 4th conference in Riga, dedicating the event to
the 100th anniversary of the foundation of the Riga Polytechnic, today
Riga Technical University. Zander’s daughter Astra (Star - in Latin) was
invited as a guest of honor. Among the subjects discussed was Zander’s
scientific heritage [388].

In April 1963, the journal Padomju Students (Soviet Student)
published the poem Rakesu pionierim Canderam (To Zander - the rocket
pioneer), lyrics written by the Latvian poet Talivaldis Treicis [389].

1964 In 1964, the 50th anniversary of Zander graduation from
the RPI, the Soviet Postal Authorities issued a commemorative stamp
dedicated to Zander. That year, the Zander family’s former residence at
Fridriha Candera iela 1 was nationalized, an underlying ambition being to
set up a museum.

1965 In 1965, the Jauno lidotaju klubs (Young Aviator’s Club) was
founded in Riga, which is considered to have been the beginning of the
Riga Aviation Museum. Situated close to Riga International Airport, the
museum holds a large collection of Soviet civil and military airplanes,
helicopters and other aviation equipment [390].

1966 In Riga School No. 47 a small exhibition was organized
dedicated to Zander’s life and work.

1967-1980 In April 1967, the Academy of Sciences of the USSR
appointed a special commission tasked to investigate the development of
Zander'’s scientific contributions to the space sciences. In addition, it was
decided to organize Zander conferences [391].

A meeting held at Fridriha Candera iela 1 in Riga regarding the
opening of Zander museum at the premises led to no concrete results.
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Instead, on Zander’s 80th birthday, a museum was opened at Ausekla
iela 5 in central Riga on the initiative of RPI's Faculty of Mechanics [392].
Despite not having any permanent staff its curator kept in contact with
other Soviet museums and institutes, gathering additional material for
the collections.

At Kislovodsk, where Zander and later Soviet/Russian cosmonauts
went for recreation, a large meeting was organized (mentioned are
3000 participants) by the journalist Kiril Belij (1900-1986), a well-
known Zander-specialist. Belij, who between 1959 and 1980 gave
some 400 presentations about Zander to students, workers and other
audiences around the country, stayed in close contact with Riga [393].

By order of Latvijas PSR Augstakds un vidéjas specialas izglitibas
ministrs (Minister for Higher and Secondary Education of the Latvian
SSR) of 4 November 1967, two Zander-grants for students at the RPI were
instituted, each with a monthly allowance of RR 50, later RR 65. Students
enrolled at RPI's Faculty of Mechanics and Machine Construction
(Zander’s former department) and also other faculties were eligible to
receive this grant. The first students who received this grant were Egils
Samovic¢s und Evalds Primanis, who later joined RPI's faculty; Primanis is
today still working at the RTU [394]. Among the students who received
this scholarship were Sigurds Jaundalders from the Faculty of Electrical
Energy (1976/1977), who is currently Associate Professor at the RTU;
Aleksandrs Kohno (1977/1978); and Sergej Sevtschuk (1978/1980).
Needless to add, all three were first-rate students [395]. Zander-grants
were also received by numerous other students including Viadimirs
Kushnirs, Israils Bravo, Vladimirs Camanis and Aleksandrs Bokss. Female
students received the grant as well, like Marina Pugatjeva for the
academic year 1985/1986 [396].
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Each year, on 23 August, newspapers in both Riga and other Soviet
cities would publish articles about Zander and his contribution to the
Soviet space sciences [397].

On 7 December 1967, the Academy of Sciences of the Latvian SSR
instituted the Fridriha Candera balva (Friedrich Zander Prize), which
was to be awarded for outstanding achievements in the engineering
sciences. Since 1998, the Latvian Academy of Sciences (LAS) has been
awarding the Friedrich Zander Prize for research in mechanics and
astronomy. Today, this prize is the highest academic honor in Latvia
awarded in these two fields of study [398]. A table listing the recipients
of this prize, providing additional information about scholars who have
been related to the RPI/RTU, is found below [399].

Recipients of LAS Friedrich Zander Prize (1971-2015)

Year Name, surname Field of science, academic and scientific activities
1971 Elmars Blims Physics;
(1936) graduate of UL’ (1959);
Institute of Physics of UL: Senior Researcher, Head of
Laboratory.
Jurijs Mihailovs Physics;
(1927-1999) graduate of UL (1951).
1972 Gundaris Teters Civil engineering, architecture;
(1928-2015) graduate of UL (1953);
RPI/RTU: Professor.
1976 Roberts Maksimovs Physics and mechanics of polymeric materials;
(1938) graduate of RPI (1960); Institute for Mechanics of Materials of
UL: Senior Researcher.
1978 Egons Lavendelis Mechanical engineering;
(1934) graduate of UL (1957);

RPI/RTU: Professor,
Rector (1985-1999).

1981 Aleksandrs Malmeisters Construction, construction mechanics;
(1911-1996) graduate of UL (1937);
RPI: Professor,
Rector (1961-1963).
Vitauts Tamuzs Physics;
(1935) graduate of Moscow State University (1959);
RPI: Assistant, Assistant Professor (1963-1967);
UL: Assistant Professor, Professor (from 1967).
Gundaris Teters Civil engineering, architecture;
(1928-2015) graduate of UL (1953);
RPI/RTU: Professor.




1985 Eduards jJakubaitis Electrical engineering;
(1924-2006) graduate of the Rostov Institute of Railway Transport
Engineers (1949);
RPI: Professor (part time 1962-1969).
1989 Aleksandrs Bogdanovics Physics;
(1950) graduate of UL (1972);
works in USA.
1991 Jurijs Gelfgats Physics;
(1936) graduate of RPI (1959);
Institute of Physics of UL: Senior Researcher.
Eduards S¢erbinins Physics;
(1939- 2005) Institute of Physics of UL: Senior Researcher.
1994 Agris Gailitis Physics;
(1935) graduate of UL (1958);
Institute of Physics of UL.
1996 Péteris Prokofjevs Physics;
(1925-2000) graduate of UL (1950);
Institute of Physics of Latvian Academy of Sciences.
Rolands Rikards Civil engineering;
(1942) graduate of RPI (1966);
RPI/RTU: Assistant Professor (1974-1986), Professor.
1998 Jevgenijs Kotomins / Physics ;
Eugene Kotomin (1949) Graduate of UL (1971);

Institute of Solid State Physics of UL.

Jurijs Tarnopolskis
(1929-2003)

Mechanical engineering;

graduate of UL (1952);

RPI/RTU: Assistant Professor (1964-1969), Professor
(1968-1997).

2000 Maris Abele Astronomy;
(1937) graduate of UL (1960);
Institute of Astronomy of UL: Senior Researcher.
Albins Skudra Physics, construction engineering;
(1952) graduate of RPI (1977);
RPI/RTU: Lecturer (1982-1989),
Assistant Professor (from 1989).
2002 Valerijs Polakovs Institute for Mechanics of Materials of UL: Senior Researcher.
(1941)
Juris Zagars Astronomy;
(1949) graduate of Moscow State University;
Ventspils University: Senior Researcher, Professor.
2004 Arturs Balklavs- Radioastronomy;
Grinhofs (1933-2005) graduate of UL (1956);

UL: Director Institute of Astronomy (1997-2005).

Janis Viba
(1937)

Mechanical engineering;
graduate of RPI (1960);
RPI/RTU: Lecturer (1960-1971),
Assistant Professor (1973-1982),
Professor (from 1982).

-
w
[9)]



2007 Kazimirs Lapuska Physics;
(1936-2013) graduate of UL (1960);
UL: Rsearcher (1957-2007).
Karlis Rocéns Construction engineering;
(1939-2017) graduate of RPI (1963);
RPI/RTU: Assistant Professor (1981-1984),
Professor (1984-2012), Senior Researcher.
2009 Aivars Lagzdins$ Mechanical engineering;
(1937) UL Institute of Polymer mechanics: Senior Researcher.
2011 Janis Andersons Mechanics;
(1964) graduate of UL,
UL Institute of Polymer mechanics: Senior Researcher.
2015 Andrejs Krasnikovs Mathematics;
(1956) graduate of UL (1978);

RPI/RTU: Associate Professor (1987-2006),
Professor (from 2006).

* University of Latvia / State University of Latvia.

1969  Scientific research by students of the RPI was usually
carried out under the supervision of professors and others at the
institute. During the Soviet period, results achieved by students were to
be recognized according to Regulation No. 995 issued by the Chairman
of the Main Administration for Higher Education of the Soviet Union
[400]. Students participating in scientific research were organized
in teams attached to faculties, some faculties having more than one
team. At the RPI, such student teams also joined the Fridriha Candera
Studentu zinatniski tehniska biedriba / CmydeHn4eckoe Hay4HO-eyXHUYeCKoe
obwecmso umenu D. llandepa (Friedrich Zander Student Scientific
Technical Association). The association had originally been founded way
back in 1909, or at the same time as the 1st Riga Student Association for
Aeronautics and Aviation Technology at the Riga Polytechnic Institute
(Knopp & Zander’s association). In 1969, the association celebrated the
60th anniversary, adding Friedrich Zander to its name [401]. Members
of the association participated in competitions for the most significant
scientific achievements, at first in Latvia and later also in the Soviet
Union [402]. After the dissolution of the association this tradition was
discontinued. Still, RPI-students have continued to strive for excellence,
the results of which (from 1994 to 2011) were published by the Friedrich
Zander Student Scientific Technical Association [403].

1970 In May 1970, the first Friedrich Zander Conference was
organized in Riga by the Academy of Sciences of the Latvian SSR, thereby
starting a series of conferences dedicated to Zander which until 1989
were regularly held in Riga, Moscow, Leningrad and in other Soviet
cities. About 200-300 scientists and also cosmonauts participated
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Zander's daughter
Astra Zander (3rd from left)
visiting the Zander Museum
at RPI's Faculty of Mechanical
Engineering in 1970.

at the first conference, where the Latvian Academician Janis Stradins
held a speech about Zander’s time in Riga, pointing out the scientific
and industrial heritage of this period [404]. Presentations given at the
conference were published in a special booklet [405]. The participants
were also given the opportunity to visit the Zander Museum at RPI’s
Faculty of Mechanical Engineering [406].

Zander’s daughter Astra (b. 1925), his daughter-in-law Ludmilla and
the wife of his son Merkur were often invited to the Friedrich Zander
conferences. In autumn 1970, Zander’s sister Margarethe Jiirgensen-
Zander visited Riga. Remembrances of her childhood days spent in Riga
together with Friedrich have been included in a short Zander biography
published at a later date [407].

One of the attempts to commemorate Zander was trying to convince
the Ministry of the Merchant Fleet of the USSR to name one of its vessels
«Friedrich Zander». Jevgenij Dolinino-Ivanskij, an associate professor at the
RPI was asked to take contact with the authorities in Moscow in this respect.

In 1970, an impact crater on the far side of the Moon was named
the Tsander-Crater (transliterated from the Cyrillic spelling LJandep).
The crater, a heavily worn formation with a diameter of 160 km,
lies to the southeast of the Dirichlet-Jackson Basin (Latitude 5.39,
Longitude -149.69) [408].

1971 On the occasion of GIRD’s 40th anniversary, Zander had
played a leading role in this organization during the early 1930s (see
above), the newspaper Rigas Balss published an article about Zander
written by |. Birjukovs, Scientific Secretary of the section for History of
Aviation and Cosmonautics [409].



The Tsander-Crater on the far
side of the Moon.

1972-1985 In 1972, on Zander’s 85th birthday anniversary, he
was again remembered by various articles appearing in the press [410].
A comprehensive study published that year was a Zander Bibliography,
compiled in Russian by RPI's Associate Professor ]. Dolinino-lvanski
together with staff from RPI's library [411]. That year, Mirdza Zibens,
a history teacher at Riga School No. 17, organized a modest exhibition
devoted to Zander, displaying material which included photographs and
other items received from Zander’s sister Margarethe.

In 1973, Martins Rozentals from Telefilm, while making a movie about
Elisabeth Dubelstein, the sister of Jekab and Arvid Dubelstein who had
participated in the 1905 Revolution, considered producing a movie about
Zander. Rozentals was acquainted with Mstislav Keldisch, at that time
President of the Academy of Sciences of the USSR [412].

Exposition
about Zander at
RPI’s (presently
RTU’s) History
Museum during
the 1970s and
1980s.
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Anna Smite, resident and former owner of the house at Fridriha
Candera iela 1, successfully prevented the demolition of a small barn on
the premises.

1974 On 28 September 1974, one of Southern Russia’s largest
museums opened to the public in Kislovodsk, the Myseii ucmopuu
kocmoHaemuku um. @. A. LJandepa (Friedrich Zander Museum of History
of Cosmonautics). Zander’s widow Alexandra was present at the opening.
Over the years, this museum received numerous donations, including
personal items from cosmonauts brought back from spaceflights. In
Soviet times, the museum was visited by over 35 000 visitors each year,
students, teachers, scientists, engineers, cosmonauts and others. It also
stayed in close contact with Riga, including RTU’s Museum of History.
The latter has for many years been assembling newspapers clippings
and other material dealing with different events in Kislovodsk honoring
Zander, keeping a special file for this purpose [413]. Today, one of the
streets in Kislovodsk, a youth group as well as a pioneer group still carry
Zander’s name.

In 1974, the XVth RPI Student Scientific Conference was organized,
an event dedicated to the 65th anniversary of the foundation of the 1st
Riga Student Association for Aeronautics and Aviation Technology at
the RPI, an organization considered to have been the forerunner of the
Zander Student Scientific-Technological Association. Over the years,
1 572 presentations and plenary meetings were organized at these
conferences, divided into 83 different sections [414].

Identification button of
the Zander Student Scientific-
Technological Association at the
RPL

Zander memorial in Kislovodsk,
Russia.
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Associate Professor ]. Dolinino-lvanskij from the RPI participated
in the 3rd Zander Conference organized in March that year, holding a
speech about Zander’s heritage at the RPI [415].

In late 1974, a Soviet seagoing vessel used for regular services
in the Baltics was given the name ®p. ljandep (Fr. Zander) [416].
Representatives from RPI's Faculty of Mechanical Engineering kept
in close contact with the crew of the vessel, and together with the
crew organized a «Zander-corner» onboard the ship [417]. RPI-
representatives often visited the vessel, photographs of the ship being
put on display at RTU’s Museum of History. In the late 1990s, new
computers were ordered to be installed on the ship [418]. However, soon
thereafter, during the early years of the new millennium, the vessel was
written-off.

It can be added that many years ago the Rigasche Bérsen-Comitee
(Committee of the Riga Stock Exchange) had owned a tugboat called
Zander, most likely called after Zander’s grandfather Constantin who
was closely involved in the activities of the Riga docks, and who was
Vice-President and later President of the Riga Stock Exchange [419]. In
1937, the tug was acquired by the company Vairogs and renamed Vairogs
(Schield).

Closer to our own days one finds Zander’s name associated with a
shipping company registered in Malta’s capital La Valletta, the company’s
relationship to Zander being unknown. In 2000, the tanker Friedrich
Zander, launched in 1974 (IMO number 7435709), was taken off the
Latvian register after having been sold to the Fal Shipping Co. Ltd. of the
United Arab Emirates.

1975 In the attic of the premises at Fridriha Candera iela 1,
pioneers of Riga School No. 17 arranged a Zander museum, and in spring
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and autumn took care of the garden. That same year the engineer and
historian of science Juriy Klytshnikov, having started his efforts in 1969,
had finalized the deciphering of a large part of Zander’s stenographic
manuscripts, the results of which allowed a better understanding of
Zander'’s thoughts and scientific achievements [420].

1977-1990 In April 1977, on the occasion of Zander’s 90th
anniversary, a Friedrich Zander Conference was organized in Riga
attended by scientists, engineers, cosmonauts and Zander’s daughter
Astra Zander [421]. One of the presentations was given by Jevgenij
Dolinino-Ivanskij, an associate professor at the RPI who would talk about
Zander as organizer of the 1st Riga Student Association for Aeronautics
and Aviation Technology at the RPI, the first scientific student society
founded at the institute [422]. Dolinino-Ivanskij also gave some short
presentations to visitors at RPI's Museum of History and at other
institutions.

Special notice deserves Gundaris Teters (1928-2015), RPI-Professor
and Head of the Institute of Polymers of the Academy of Sciences of
the Latvian SSR, who in 1977 signed responsible for the publication
of Zander’s main works in Russian; the publication included an article
about Zander’s biography [423].

AKAJLEMHA HAYK CCCP
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EER The Zander museum at Fridriha Candera iela 1, Riga,
1970s.
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Exhibition at the Zander
museum at Fridriha Candera iela 1,
Riga, 1980s.

1979  Various unofficial proposals were put forward that year
with suggestions to use the premises at Fridriha Candera iela 1 for a
laboratory, while Astra Zander addressed the Secretary General of the
Central Committee of the Latvian SSR Augusts Voss, asking him to set up
a Zander museum in the building, including in her request a plan for the
proposed exhibition.

Material which had been collected by Mirdza Zibens for her Zander
museum in Riga was transferred to the Museum of Cosmonautics
in Moscow [424]. In late October, the Head of RPI's History Museum
Skaidrite Salcevica participated at the XlIIth Baltic Conference on the
History of Science and Technology held in Vilnius with a presentation
about Zander entitled «Pioneer of Soviet rocketry Friedrich Zander -
student of the Polytechnic Institute in Riga [425].

1980 In August 1980, the Communist Party of the Latvian SSR
decided to set up a new section at the Latvian Museum of National
History, the Zander Museum at Fridriha Candera iela 1.

1982 On the anniversary of Zander’s 95th birthday, a museum
started to be organized in the former Zander residence, planned to
become a section of the Museum of History of the Latvian SSR. Work
started in April that year and was headed by Roberts Ankipans, the
institution’s new director, assisted by Ilimars Enitis. The ambition was
to have the museum up and running by 1987, Zander’s 100th birthday
anniversary. However, at that time four families were living on the
premises, no one having spent much thought on providing new quarters
for these tenants. In addition, there were other questions to be solved
such as finding material for the new exhibition, given that Zander
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memorabilia were spread out over different institutions in the country
including RPI's Museum of History, the Zander Museum in Kislovodsk,
RPI's Faculty of Mechanical Engineering, the Museum of History of
Riga, Latvia’s Museum of Natural History and several museums in
Moscow [426].

1983 Trying to find material for his collection, R. Ankipans
contacted the Zhukovsky Museum in Moscow, the State Museum
in Leningrad and the Tsiolkovsky Museum in Kaluga. The last one
mentioned was prepared to hand over some of its small-scale models.
In addition, Zander’s original manuscripts being kept in the archive
of the Academy of Sciences of the USSR, the archive in Kaluga could
provide copies of some of these originals. In October, Zander’s daughter
Astra wrote to the Head of the Communist Party of the Latvian SSR
Augusts Voss and the Head of the new Zander Museum, informing them
that she still kept in her possession her father’s photo camera, his
diploma paper and a few books, items she had not yet handed over to
the Museum of Cosmonautics in Moscow, adding that she was willing to
hand these items over to the new museum. She also asked the Museum
of Cosmonautics in Moscow to return the items she had previously
deposited there, a request the museum politely refused!
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Bronze plaque commemorating Zander’s
studies at the Riga Polytechnic Institute.

Zander monument, erected on the premises
of the former Motor factory, Riga-Sassenhof.

In November that year, a Zander memorial was unveiled on
the grounds of Kalep’s former factory Motor, now called the Rigas
eksperimentala tehnologisko riku rupnica (Riga Experimental Factory for
Technical Apparatus).

1985  During July that year, the new Zander Museum in Riga was
included on the list of Museums of Cosmonautics of the USSR.

1986 Renovation work started at Fridriha Candera iela 1. Thereby,
Professor Janis Stradins forwarded a proposal to the director of the
museum regarding how to organize the exhibition. By the end of the
year, a staffing list had been established consisting of 18 persons
including guards, gardeners, cleaners and personnel for other service
functions.

1987-1989 On 19 May 1987, the anniversary of Zander’s 100th
birthday was duly celebrated at the opening of the 10th Zander Congress
held at the Academy of Sciences of the Latvian SSR in Riga. Various
sessions at the congress were attended not only by scientists from Latvian
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institutions but also from other Soviet cities such as Leningrad, Kiev,
Novosibirsk and Kaluga, presentations being given by amongst others
Academician J. Stradin$, Zander’s daughter Astra Zander, Academician
V. Mishin, Chairman of the Zander Heritage Commission at the Academy
of Sciences of the USSR, and by the cosmonaut L. D. Kizim [427]. During
one of the sessions, curiously enough, a scientific dispute arose when
Academician Valentin Gluschko (1908-1989), a well-known Soviet
rocket scientist, openly questioned the significance of Zander’s scientific
contributions while boasting about his own results. He was answered
by J. Stradin§ who had been working on Zander’s biography for quite
some time, and who had been in contact with Zander’s sister in Germany.
J. Stradins’ answer to Gluschko was later published in an article [428].

On 19 May 1987, in the entrance hall of the main building of the
University of Latvia located at Raina bulvdris 19, a building which
previously had belonged to the RPl and where Zander had studied, a
memorial plaque to Zanders was unveiled. Present on the occasion was
Zander's daughter Astra.

Today the plaque is displayed in the Friedrich Zander Museum of
Space Exploration of the University of Latvia.

On 10 September that year, later than planned, the Zander Museum
at Fridriha Candera iela 1 in Riga finally opened its doors to the public
[429]. The museum, as told, was organized as a section of the Museum
of History of the Latvian SSR. It stayed open until 1990, receiving
visitors from all around the country including the Riga-born cosmonaut
Anatoly Solovjov in 1988. That same year, Solovjov had taken Zander's
photograph along on his spaceflight, handing it over to the museum on
the occasion of his visit together with the autographs of all cosmonauts
who partook on that flight. The following year, in summer 1989, a
meeting with the two cosmonauts A. Solovjov and A. Savinykh was held
at the museum.

During summer 1987, RPI-Associate Professor Teodors Kirsis and a
group of mountaineers, on having discovered a new mountain pass over
the Pamir Range in Central Asia, named it the Zander Crossing [430].

1990 The Zander Museum at Fridriha Candera iela 1, being
confronted with an increasingly difficult economic situation together
with the political situation in Latvia as it then unfolded, was forced to
close down.

1991 The University of Latvia purchased the collection of the
former Zander Museum, adding it to its Astronomical Observatory.

1992  Descendants of Anna Smite, the former owner of the building
at Fridriha Candera iela 1, stepped forward with a legal request to
repossess the property. Countering this move, Academician J. Stradins
together with the Vice-Chancellor of the University of Latvia Rihards



Memorial plaque dedicated to Zander,
Korolev and GIRD at GIRD'’s former premises in
Moscow.

Kondratovi¢s proposed to have the building declared a historical
monument, property which cannot be privatized.

The following year, the Zander-collection kept by the University of
Latvia was supplemented with historical items found in a planetarium
(a former Orthodox church) at Brivibas iela in Riga. The Orthodox Church,
at that time, had received back its property.

1995 The Zander-collection, headed by the astronomer juris
Zagars, was moved to the Museum of Science and Technology of the
University of Latvia. The collection as such was still kept at Fridriha
Candera iela 1, the intention being to have the building officially declared
as a Latvian cultural object. When Anna Smite’s heirs officially regained
the property, the University of Latvia expressed a wish to acquire it by
purchase, a plan which in the end failed due to a lack of public funds
available to both ministry and university.

During the 1990s, the Zander museum counted more than
1000 visitors each year, a number which after the turn of the millennium
decreased to 400-600. By that time, the majority of visitors were
groups of schoolchildren from Latvia. The museum also participated
in the organisation of so called Olympics in Astronomy, an event for
schoolchildren.
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1996 The Russian Academy of Sciences’ Division of Machine
Engineering, Mechanics and Control Processes Problems has since 1996
been awarding the lTpemusi umenu ®. A. Ljandepa (Friedrich Zander Prize)
for outstanding theoretical results achieved in missile technology and
space science. Until the year 2014, 14 scientists have been honored with
this prize [431].

2004 The property at Fridriha Candera iela 1 was sold that year
(the heirs had officially repossessed the building in 2003). The new
owner, who at first showed some interest in Zander and the exhibition,
agreed to reserve two rooms for the museum. Most of the exhibits,
including the furniture, were at the same time moved to the main
building of the University of Latvia at Raina bulvaris 19 in Riga. Later,
also the two rooms initially kept by the new owner for the museum
would be closed. In 2011, the property was resold.

2005 On 11 February 2005, the Latvijas Universitates Fridriha
Candera kosmosa izpétes muzejs (Friedrich Zander Museum of Space
Exploration of the University of Latvia) opened its doors to the public in
the main building of the University of Latvia in Riga, displaying many of
the items which previously had been exhibited at Fridriha Candera iela 1.
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The Friedrich Zander Museum of Space Exploration of the University of Latvia, located in the
main building of the University of Latvia, Riga, 2017.



Memorial stone set up adjacent
to the graves of Zander's father
Arthur, mother Helene and uncle
Robert in Riga Large Cemetery.

During summer that year, a small Zander exhibition was again set up in
the former Zander residence.

Already during the 1990s, Academician J. Stradin$ had been talking
to Zander’s relatives living abroad about setting up a Zander memorial
in Riga, proposing to have it located at the Lielie kapi (Large Cemetery)
next to the graves of Zander’s father Arthur, mother Helene, brother
Robert and grandfather Constantin. Stradips’ initiative was supported
by the Council of the Academy of Sciences of the Latvian SSR. In 2005,
the daughter of Zander’s sister Margarethe Jutta Sintenius, who lived
in France, agreed. Jutta Sintenius, trying to honour both her mother
Margarethe Jiirgensen and twin-brother Johann Jiirgensen (1938-2004),
a designer who was said to have been very fond of Latvia, donated money
for the project. Financial support was also received from one of Latvia’s
largest companies, the gas importer Itera-Latvija. Itera’s President Juris
Savickis, an RPI-graduate (1970), has also been active at the Academy of
Sciences [432]. The memorial stone, unveiled on 4 November 2005 at the
cemetery, had come from the atelier of the Latvian sculptor Indulis Ranka.

2008 On 29 July 2008, llgmars Eglitis, director of the Astronomical
Observatory of the University of Latvia, and the Lithuanian astronomer
Kazimieras Cernis discovered Asteroid 2008 0518 = Nr. 332530. This space
object, with a diameter of 2 km, was on 5 January 2015 named (332530)
Canders=2008 0518 [433].

2009 On 26 June 2009, at the International Astronomy Center
in Irbene (part of Venstpils University College), an informative meeting
was organized under the headline Friedrich Zander and Latvia’s historical
achievements in space technology [434]. A small Zander exhibition was
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Zander painting by the Latvian artist
Alberts Goltjakovs (1924-2016). Today the
painting is exhibited in Friedrich Zander
Museum of Space Exploration of the
University of Latvia.

organized at the center with the help of Professor juris Zagars, who
previously headed the Zander Museum in Riga, and who brought several
items from the museum to Irbene to be put on display.

2011  On the 50th anniversary of Jury Gagarin’s first human
spaceflight in 2011, a conference was organized in Riga’s Museum of
Medical History to commemorate this epic event. Key speaker at the
conference was Academician J. Stradins, who traced the origins of man's
advances into space back to aeronautics and its beginnings in late 18th
century France. Riga, according to Stradins, had found a place in both
aeronautics and spaceflight at an early date. In addition to the two
Russian cosmonauts A. Solovyov (born in Riga-Bolderdja) and A. Kaleri
(born in Juirmala), Stradins§ mentioned Riga-born Mstislav Keldysh
(1911-1978), a well-known mathematician and space engineer, and
Friedrich Zander, who already during his student years at the RPI had
started to formulate ideas about spacecraft and interplanetary travel.
According to Stradins, who had known Zander’s half-sister Margarethe,
public interest in space, including Zander, has been steadily on the
decline since the early 1990s, both in Latvia and Russia. Nevertheless,
Zander’s memory, a symbolic figure for Riga as well as mankind’s
everlasting dream to reach beyond its planet, needed to be kept alive.

2012  On the occasion of Zander’s 125th birthday in 2012, the RTU
celebrated its 150th anniversary. At the ceremony, Friedrich Zander was
elected (post mortem) Honorary Member of Riga Technical University.

On 28 September, during Researchers’ Night, Zander’s 125th
birthday was specially noted by the Friedrich Zander Museum of Space
Exploration of the University of Latvia. That year also witnessed the
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Memorial plaque honoring
Friedrich Zander. The plaque can be
seen in the administrative building of
Riga Technical University, Kalku iela 1.

Zander in the perception of the
contemporary Latvian artist Juris Zvirbulis.

opening of the exhibition Friedrich Zander - 125: Forward, to Mars
in the Scientific Library of the RTU. The exhibition was organized in
cooperation with the Friedrich Zander Museum of Space Exploration of
the University of Latvia.

In the space sciences, 2012 marked a new beginning in Mars
research: in November 2011, an Atlas 5 rocket lifted off the Kennedy
Space Center in Florida carrying the Mars-rover Curiosity which reached
Mars in August 2012. This happened during the very month of Zander’s
birth 125 years ago, or more than a century after Zander had started to
conjecture about how to reach this far-away planet.

In 2012, the Postal Authorities in Latvia and Russia issued special
commemorative stamps in honor of Zander (Michel-Katalog, 840 and 1852).
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Alida Zigmunde
Associate Professor at RTU
read the report «Friedrich
Zander is remembered in
Latvia» in Kislovodsk, 2017.

2013 In January 2013, a memorial plaque honoring Friedrich
Zander, an Honorary Member of the RTU since the previous year, was
unveiled on the first floor of RTU’s main administrative building at Ka/ku
iela 1 in Riga’s old town. The plaque came from the atelier of the sculptor
Viktors Suskeévics. It can be noted that Zander was born in a building
nearby the present university.

A memorial plaque commemorating Zander is also found at Medosutii
nepeysok (Medovy Pereulok) in Moscow where Zander had lived from
1926 onwards.

2015 On 19 September 2015, the Fr. Zander Museum for
Cosmonautics was reopened in a new locality in Kislovodsk in Russia.
Currently, the Museum works as a department of the Kislodovsk Museum
of Local History Fortress.

2017 On 19 September 2017, on the occasion of the 130th
anniversary of Zander’s birthday, a special exposition - The dream of
flying. Friedrich Zander 130 - was organized at the Friedrich Zander
Museum of Space Exploration of the University of Latvia. On display were
several paintings by the Latvian artist Juris Zvirbulis, which originally
had been prepared for the opening of the Zander Museum in 1987,
focusing on the subject of spaceflight. Other items on display concerned
different periods of Zander’s life.

In October 2017, celebrating the 130th anniversary of Zander’s
birthday, a scientific conference was organized at the Fr. Zander Museum
of the History of Cosmonautics, currently a department of the Kislodovsk
Museum of Local History Fortress.
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CONCLUSIONS

Zander’s early life was greatly influenced by the political develop-
ment of this period, the 1905 Revolution having direct repercussions
on everyday life, causing riots and social upheavals, and the temporary
closing of the RPI. Some agitators were captured and shot at the banks
of the river Daugava. RPI's students were not immune to this turmoil,
including Zander, who was arrested for distributing political leaflets.
Many students, trying to continue their studies, moved from Riga to uni-
versities and institutes abroad, Zander to Danzig-Langfuhr.

The curriculum offered by the RPI focused on the requirements of a
modern and rapidly industrializing society: it included study programs
in the engineering sciences, economics, agriculture and architecture.
The breakthrough of flight heavier-than-air around the turn of the 20th
century, airplanes starting to cross the skies in ever increasing numbers,
an air mindedness took hold of the public, an interest which led to the
formation of aviation societies also in Riga, including one among some
students at the RPI, one of Russia’s first. While students organized an
aero-association, members of RPI's faculty partook in public debate
about flight. A clear difference of opinions emerged, some of the members
seeing a great future for the airplane while others believed in the further
development of balloons and airships. A third group, again, was outright
sceptical regarding this new technology. RPI's Professor Maximilian
Glasenapp, also the President of the Technischer Verein zu Riga, for
example, considered flight heavier-than-air to be nothing but a break-neck
enterprise, something dangerous and not very useful either in civil life or
for the military. One of his colleagues at the institute, Professor Pfuhl, on
the other hand, strongly believed in the future potential of the airplane, its
general usefulness and cultural effects. This principal divergence in views,
expressed in debates and articles, was one factor causing the exclusion
of aeronautics from RPI's curriculum. Another limiting factor could have
been a policy adopted by the Ministry of the Enlightenment which decided
to position aeronautics only at certain institutes in the empire.

Riga’s citizen, at odds with academic conservatism, showed a great
interest, even enthusiasm, for the new technology from early on, fol-
lowing its exploits in Europe and overseas in newspapers and journals,
flocking to public lectures about flight, joining one of the aviation asso-
ciations in town or partaking in great numbers in public flight demon-
strations. Quite apart from the ambivalence shown by some at the RPI
was the purchase of airplanes abroad by some of Riga’s citizens, using
these craft for public air shows. The introduction of airplanes, and the
attempts by local inventors to build their own planes, was soon followed



by the start-up of an indigenous aircraft industry. Central to this devel-
opment were the Russia-Baltic Waggon Factory (RBVZ) with its produc-
tion of Sommers biplanes, and the Motor factory producing airplanes and
aero-engines.

The onset of war in 1914 had profound effects not only on Riga's
industry but also its institutions. Strategically important factories,
their engineers and workforces, were moved to Russia’s inner provinces
the same as institutes of higher learning such as the RPI with its
professors, students, library, laboratories and other belongings. Zander,
who graduated in spring 1914, soon thereafter found employment
with the rubber manufacturing factory Provodnik, a firm which in
1915 was relocated to Moscow. What looked like a temporary measure
turned out to become a permanent solution. While many Latvians after
the war returned to their homeland, now newly independent Latvia,
Zander stayed in Russia, soon to be encouraged by none less than Lenin,
continuing his efforts in rocketry and spaceflight.

In Zander’s biography, one of the most tragic elements is his absence
at the successful launch of the GIRD-X rocket in 1933, the constructor
having succumbed to his illness just a few weeks before launch. What
remains today is paying honor to a great engineer and his achievements,
a man who since early childhood had dreamt about and believed in man’s
eventual conquest of space.

Friedrich Zander has not been forgotten by his alma mater, his
honorary membership bearing witness to this remembrance. Some
believe that Zander’s popularity has faded over the years, that new times
have brought along new scientists and their discoveries. It is said that in
Soviet times publications about Zander were far more numerous than
later. One should not forget, however, that in those days there was no
internet, a channel which occupies a prominent place in today's flow of
information.

That Zander’s name was not used by the RPI in 1988 was a clear
sign of people distancing themselves from the practice of having
their institutions connected with the names of state functionaries
unrelated to their work, like Arvids PelSe’s with the RPI - this was not a
downgrading of Zander. In 1990, it suddenly became possible to remove
all titles bestowed on institutions during Soviet times. This opportunity
was used at once by the RPI, which from then on has been called Riga
Technical University (RTU). Zander, it was felt, could be honored in other
ways - one was to make him an Honorary Member of the RTU, another
is the publication of this book. Zander has not been forgotten in Latvia.
Also in Russia, Zander’s name is still remembered, and honored - as late
as in 2017, Natalja Lasutova from Moscow State University published a
study about one of her country’s most well-known space pioneers [435].
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Riga-Sassenhof, early 1900s.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 62. Motor’s airplane hangar with Arntzen & Kalep’s Wright biplane and
an unfinished wing-pair, Riga-Sassenhof 1910.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia. Original in: BecmHukb 8o3dyxonsnasanus H17 1910, H.17.

Fig. 63. Kalep’s first aero-engine, manufactured by Motor in Riga 1910.
Source: Becmuukb eo3dyxonaasanusi (Bubauomeka eo3dyxonsaasanus), 1910,
No 17, p. 38.

Fig. 64. Rotary engine, designed by Kalep and built by Motor in Riga, dis-
played at an aeronautical exhibition in Moscow in 1912.
Source: Bozdyxonaasameanv. 1912, No 3, p. 315.

Fig. 65. French patent No. 448.389 assigned to Kalep for improvements
made on a rotary engine. Paris, September 1912.

Fig. 66. French-designed Sommer biplane manufactured by the RBVZ in
Riga 1911.

Source: lllustrierte Beilage der Rigaschen Neueste Nachrichten, March 1911 (photo
stud. Taranda).

Fig. 67. Technical drawing of a Sommer biplane manufactured by the RBVZ
in Riga during 1910-1911.
Source: Rigasche Zeitung, Sport-Beilage, 9 March 1911.

Fig. 68. The wreck of Smit’s Sommer biplane after his crash at the air show
in St. Petersburg, 11 May 1911.
Source: BecmHukb 8o3dyxonaasaHus (Bubauomeka go3dyxonaasarus), 1911, No 9.

Fig. 69. Voldemar Smit, employed by the RBVZ in Riga, fatally crashed on 14
May 1911 at an air show in St. Petersburg.
Source: lllustrierte Beilage der Rigaschen Rundschau, May 1911.

Fig. 70. Farman XVI biplane built by the Helios workshop in Riga, 1913.
Source: [llustrierte Beilage der Rigaschen Rundschau, November-December 1913.

Fig. 71. Farman-XXI biplanes built by the Helios workshop in Riga-Sassen-
hof 1913.
Source: Baltische Sport Zeitung, 1913, Heft 13, p. 255.



Fig. 72. Porokhovshchikov (right) and his monoplane at Motor’s airfield in
Riga-Sassenhof, Riga, April 1911.
Source: Rigasche Zeitung, Sport-Beilage, 20 April 1911.

Fig. 73. Rosenthal on his monoplane, Riga 1913.
Source: Baltische Sport-Zeitung, 1913, Heft 7, p. 135.

Fig. 74. Willisch and his Swallow of the North monoplane, Libau (Liepaja)
1913.
Source: Baltische Sport Zeitung, 1913, Heft 8.

Fig. 75.Zander in the mid- to late 1910s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 76. Observation of the Solar Eclipse on 17 April 1912 by groups of stu-
dents from Mitau and Riga at Cére railway station. Zander is standing in the
background (3rd from right).

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 77. Russian-French Partnership Company Provodnik (ITPOBOJHHK
(Toeopuwecmeo Pyccko-Ppanyy3kuxs 3aeodoses) in Riga, where Zander
started to work after graduating from RPI in 1914.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 78. Zander sitting at his desk in Moscow, early 1920s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 79. Zander with his two children Merkur and Astra, Moscow, late
1920s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 80.Zander with his daughter Astra in Moscow, late 1920s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 81.Zander’s technical drawing of his spaceship, Moscow, mid-1920s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 82. Small-scale model of Zander’s spaceship, designed during the late
1920s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 83. Parts of Zander’s OR-1 rocket engine, Moscow, late 1920s-early
1930s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.



Fig. 84. Rocket engine OR-1 designed by Zander, Moscow, early 1930s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 85. Zander (third from right) and his colleagues at GIRD, Moscow, early
1930s. Korolev is standing 2nd from left.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 86. Zander’s burial ceremony at Kislovodsk, USSR, 1933. Portraits of
Voroshilov and Dzershinsky hanging on the wall (right).

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 87. GIRD-X rocket, designed by Zander and his team in Moscow, 1933.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 88. Memorial plaque at Zander’s former residence at Fridriha Candera
iela 1, early 1960s.
Source: RTU History Museum (Inv. Nr. p. 2771/1).

Fig. 89. Memorial bronze bust of Friedrich Zander at the Friedrich Zander
Museum of Space Exploration of the University of Latvia
Courtesy of E. Lapsa (2017).

Fig. 90. Commemorative stamps issued by the Soviet Postal Authorities in
1964 to honor Friedrich Zander, and by the Latvian authorities in 2012.

Fig. 91. Zander’s daughter Astra Zander (3rd from left) visiting the Zander
Museum at RPI's Faculty of Mechanical Engineering in 1970.
Source: RTU HistoryMuseum , Inv. Nr. p.942/1.

Fig. 92. The Tsander Crater on the far side of the Moon.
Digital Lunar Orbiter Photographic Atlas of the Moon, Photo Number I-038-M
https://www.Ipi.usra.edu/resources/lunar_orbiter/images/aimg/i_038_m.jpg

Fig. 93. Exposition about Zander at RPI's (presently RTU’s) History Museum
during the 1970s and 1980s.
Source: RTU History Museum, Inv. Nr. p.921/6.

Fig. 94. Zander memorial in Kislovodsk, Russia.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 95. Identification button of the Zander Student Scientific-Technological
Association at the RPI.
Source: RTU History Museum.

Fig. 96. Soviet motor-vessel ®p. I[landep, 1960s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.
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Fig. 97. Official stamp of the Fridrihs Canders Shipping Company Ltd, regis-
tered in La Valletta, Malta, 1998.
Source:State Archives of Latvia Fund 1071, Description 20, File 2080, p. 6.

Fig. 98. The Zander museum at Fridriha Candera iela 1, Riga, 1970s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 99. Program of the Friedrich Zander conference, 1977.
Source: RTU HistoryMuseum, Inv. Nr. 868.

Fig. 100. Exhibition at Zander museum at Fridriha Candera iela 1, Riga,
1980s.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 101. Commemorative envelopes issued by the Postal Authorities of the
German Democratic Republicand USSR in 1983 and 1987.

Fig. 102. Zander monument, erected on the premises of the former Motor
factory, Riga-Sassenhof.
Courtesy of G. Sollinger (2017).

Fig. 103. Bronze plaque commemorating Zander’s studies at the Riga
Polytechnic Institute. Today the plaque is displayed in the Friedrich
Zander Museum of Space Exploration of the University of Latvia.

Courtesy of E. Lapsa (2017).

Fig. 104. Memorial plaque dedicated to Zander, Korolev and GIRD at GIRD's
former premises in Moscow.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 105. The Friedrich Zander Museum of Space Exploration of the Univer-
sity of Latvia, located in the main building of the University of Latvia, Riga,
2017.

Courtesy of E. Lapsa (2017).

Fig. 106. Memorial stone set up adjacent to the graves of Zander’s father
Arthur, mother Helene and uncle Robert in Riga Large Cemetery.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.

Fig. 107. Zander painting by the Latvian artist Alberts Goltjakovs (1924-
2016). Today the painting is exhibited in Friedrich Zander Museum of
Space Exploration of the University of Latvia.

Courtesy of the Friedrich Zander Museum of Space Exploration of the University of
Latvia.
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Fig. 108. Memorial plaque honoring Friedrich Zander.

The plaque can be seen in the administrative building of Riga Technical
University, Kalku iela 1.

Courtesy of Eduards Lapsa (2013).

Fig. 109. Zander in the perception of the contemporary Latvian artist Juris

Zvirbulis.
Courtesy of the Friedrich Zander Museum of Space Exploration of the University of

Latvia.

Fig. 110. Alida Zigmunde Associate Professor at RTU read the report
«Friedrich Zander is remembered in Latvia» in Kislovodsk, 2017.
Courtesy of Oleg Krechin (Kpeuun Onez Hzopesuy).
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