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Russian aviation industry and First World War challenges

Abstract. The purpose of this study is to highlight the peculiarities of the
development of the Russian aviation industry during the First World War. The focus is
on analyzing production programs and matching their quantitative and qualitative
parameters to war requirements. The main methods used in our work are problem-
chronological, used to describe the state of the Russian aviation industry, and
comparative, used to compare the level of development of the Russian aviation industry
with other countries that participated in the First World War. General scientific
methods have also found their application — primarily, analysis and synthesis. The
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research resulted in the following conclusions: First World War became a challenge
for Russian industry that was in the developing stage, including aviation industry.
Needs of the front demanded for increase in plane productions that was a complex task
for Russia, taking into account its economic backwardness. Aviation industry, being
represented by several big (in the scope of Russia) enterprises, demonstrated a
dynamic of growth. For the war period the plane production capacity had increased
only in 3 times while in Germany — in 10 times and in France and Great Britain the
growth was much bigger. Leading enterprises of aviation industry, such as factory of
Duks, Liebiediev, Anatra, Shchetinin — mainly copied foreign samples (French, and
sometimes German). Efforts to establish the production of original samples were a
complete failure. The most known example is fighter “Illlia Muromets” that was a
leading one in 1914 but became old-fashioned till 1917. Aviation engine production
was also narrow and was far beyond plane production. Enormous investments made
in the development existed and building of new enterprises of planes and aviation
engines production in 1916-1917 did not show any results, none of the enterprises
started the production. We have analyzed some of these failures — building of Anatra
factory in Simferopol and Matias factory in Berdiansk, and aero-motors factories
Anatra in Simferopol and Deka in Aleksandrovsk. State police on controlling aviation
industry based on providing subsidies and preferential loan, turned to be ineffective —
it was vanished by basic purchasing prices that did not count on inflation. That is why
Russian aviation industry appeared to be unable to face and respond to war challenges.
Production plans of leading Russian aviation factories as well as qualitative and
quantitative parameters of products have been analyzed in the article.
Keywords: aviation industry; aviation plant; military aviation; military aircraft;
Russian Empire; First World War

Introduction.

War that commenced in August 1914 that was marked in the history as First World
War became the first war of engines. The very modern inventions, among which were
plane, were used during the war in great scale and scope. At the beginning very
primitive planes, able to conduct recce flights, they became one of the main means of
combat action conduct. Not only recce planes but also bombardment aircrafts and
fighter planes became widespread. The field that was represented by almost small
industrial enterprises prior to the war, turned into highly developed industry which
utilize leading achievements in technology.

In 1914 France occupied the leading role in development of aviation material.
Germany and Great Britain was just beyond France. The Russian Empire as Austro
Hungary and Italy related to the “third class” of aviation countries. We did not take
into account quantity of planes in military aviation (Russia was a leading country in
the quantity of planes), but qualitative characteristics of aviation-industrial complex:
its capabilities to produce modern planes of own projects and the quantity of planes’
production should meet forces™ needs.
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The moment the Russian Empire entered the war lead to the growth in production
of armament and military materials and planes as well. One of the crucial factors that
led to the growth in production was that delivery from abroad became difficult —
Russian had to substitute foreign samples by own ones at least partially. Planes
utilization in the field led to their accelerated run-out. The period of plane utilization
to overhaul was two/three months and the overall lifecycle was not more than nine
months. All these and combat losses demanded for increase in planes delivery.
Russian aviation enterprises received big contacts that exceeded the amount of
orders that were prior to the war in almost 10 times. This pushed enterprises owners to
develop the industrial base of existed factories and to establish new enterprises.
Gradually a tendency appeared that marked the transition from licensed production of
foreign samples to plane production based on own projects. We will do a comparative
analysis of development strategies of main Russian enterprises of aviation production
based on the published works and archive sources. We will answer some core
questions: 1) To what extend Russian aviation industry was ready to the war? 2) Was
it able to meet the needs of military aviation in its quantitative side? 3) Did the planes
quality of Russian production meet the time requirements?

Research methods.

In the Soviet historiography, the development of the aviation industry during the
First World War has been fragmented. In the general context of aviation development,
P. Duz’ considered this problem (Duz, 1989). In his F.amental research on the
development of aircraft, V. Shavrov also briefly addressed the state of the aviation
industry (Shavrov, 1978). In post-Soviet Russian historiography, there are two groups
of research relevant to our work. The first of these are publications on the general
development of the Russian aviation and aviation industry (Soboliev, 2011; Kulikov,
2014). The second group consists of works on the specific types and classes of aircraft
that were manufactured in the Russian Empire during the First World War (Khairulin,
2010; Maslov, 2021; Aleksandrov, 1998; Petrov, 2000). Ukrainian historiography is
rather modest work on the subject of our research — the works of V. Savin and A.
Kharuk, which discusses the development of the aviation industry in Ukraine (Savin,
1995; Kharuk, 2010; Kharuk, 2020). The source of our work was the materials of the
F.s of the Russian State Military History Archive.

The achievement of the set goal was facilitated by the use of problem-
chronological and comparative methods. Their combination made it possible not only
to reveal the state of the aviation industry of the Russian Empire during the First World
War, to show the problems of its development, but also to compare it with the state of
the aviation industry of other leading countries.

Industrial Giants — Duks and RBCF (Russian Baltics Carriage Factory).
Analyzing the process of Russian aviation industry formation, we can identify two
options: development of planes production on existed machinery-building enterprises
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and establishment of new specialized enterprises. The most typical example of the first
option is Duks factory in Moscow which was previously responsible for bicycles and
motorbikes production. Mr. Yulii Meller, Baltis German, was the owner who changed
his last name into a Slavic Briezhniev after the beginning of the war.

In autumn 1910 Duks factory produced airship “Yastreb” but there was no further
development of this airships production. Instead the owner began more forward-
looking production — plane production. Particularly most Russian researchers did not
pay much attention to this factory. Meanwhile during the First World War Duks
occupied the first position in Russian based on the amount of production. From July
1914 till January 1917 this factory produced 1569 planes that made almost 1/3 of
general Russian products (Kulikov, 2014. p. 266). What is the reason of such
concealment? In our perspective the thing is that Meller-Briezhniev only duplicated
French models not even trying to pursue own projects. Soviet historiography and most
of modern Russian historians proved that such a position of the businessman showed a
lack of trust to domestic designers and that is why deserves only a negative grade. But
from business perspective this strategy is transparent. It is possible to duplicate ready-
made samples without involvement of highly paid specialists. There were only 6—7
engineers in the technical branch of Duks factory (2300 personnel worked in the
factory in 1917) (Kulikov, 2014. p. 267). More over duplication was often made with
the license being purchased — but through reverse engineering. Putting aside law
aspects it should be said that it allowed to substantially reduce base cost of products.
From consumers™ point of view — Military Ministry — an approach the Duks factory
stuck to, had some advantages. Duplication of tested models allowed to avoid the
testing period of own product which sometimes could last very long. This accelerated
the process of providing aviation units with materials (vehicles) that were of great
importance in war condition.

What planes did Duks factory produce? Till mid 1916 a two-seat scout airplanes
Morane L were its main products (known also as Morane Parasol; approximately 400
samples were produced), Morane G (75 samples) and Nieuport IV (more than 140).
Simultaneously in August 1915 airplanes Voisin started to be produced. 150 samples
of such an airplane were produced by a factory in Moscow. Starting from summer 1916
recce airplane Farman XXVII (50 samples) and Farman XXX (250) had been
introduced. Production of the latest ones stopped only in January 1918. In the end, in
spring of 1916, fighter aircrafts Nieuport appeared in production. Till December 1917
Duks had produced more than 460 of such fighter aircrafts of models X, XI, XVII and
XXI. In such a way this factory became one of the biggest producer of fighter aircrafts
in Russian. At the end of 1917 a production of modern planes of such class started to
be produced, namely SPAD VII. They managed to produce only 17 such fighters till
January 1918.

Duks factory was able to start large scale plane production (based on Russian
parameters) due to putting efforts in duplication of French models. In comparison the
other machinery building factory failed to do it, namely RBCF (Russian Baltics
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Carriage Factory). This association, tighter with passenger, cargo and tram carriages,
produced also farming vehicles, cars and other products. In spring of 1910 two
engineers were sent to France to get acquainted with aviation achievement due to the
initiative Head of Supervisory Board Mykhail Shydlovsky. After their coming back a
RBCF aviation department was established in Ryga. Till autumn 1912 10 planes had
been produced here, two out of them were experimental of Yakov Hakkel, one of
Aleksandr Kudashev and seven — based on French sample Sommer (Shavrov, 1978,
p. 140).

In 1912 Aviation department of RBCF was moved to St. Petersburg and Mr. Thor
Sikorsky, being invited from Kyiv, occupied the position of chief designer. This young
engineer of 23 years was credible in aviation communities. In St. Petersburg he
constructed experimental planes Ne 6B, No 7, Ne 8 (Mikheev & Katyshev, 2003, pp. 95—
96). Nut there were no orders for such planes. Instead RBCF produced planes Bleriot,
Nieuport and Farman on order from Military Ministry (in total more than 100 samples)
(Mikheev & Katyshev, 2003, p. 147). Being forward-looking the Aviation Department
focused on production of heavy four-engine plane “Illia Muromets”. The prototype of
this plane began testing in December 1913. On May, 12 1914 Military Ministry signed
an agreement on supplying 10 such planes. The first serial sample was produced in
August 1914 (Khairulin, 2010, p. 30). Based on different sources, from 79 to 83
samples of planes “Illia Murimets” were produced, the latest of which were produced
after Bolshevyk revolution.

RBCF produced several variants of “Illia Muromets” which differed in glider
construction details, types of engines and armament. First serial variant, known as type
B, was produced in 5 samples. One of them got engine Argus, others — Salmson. The
crew consisted of 5 people but weight of bombs load reached 240 kg. First sample of
type B was produced in December 1914. This variant was different in reduced length
of fuselage and smaller wingspan. Armament comprised to machine guns Maxim or
Madsen that were on the platform in the moddle of upper wing. Bomb load reached
400 kilograms. 18 planes of type B were produced to 1916, nine out of them got
Sanbeam engines, and others — other types of engines. The most numerable was type
“G” (40 samples) which was different in increased upper wing chord. Those planes got
different types of engines — Sanbeam, Argus, Renault, RBCF.6 and others. Some of
them could change several types of engines during exploitation. Fighter aircrafts of
type “G” were equipped with machine guns Maxim, Madsen and Lewis (from three to
five). Bomb load was 400 kilograms. Production of type “G” started in March 1916.
Bomber aircrafts of type “D” and “E” were also produced but in smaller set (Kharuk,
2014, pp. 162-163).

“Illia Muromets” was the first four-engine bomber in the world. The moment it
appeared it was, without exaggerating, a unique aircraft. But “Illia Muromets” has
serious defects in construction, mainly in aerodynamics. Moreover, it had problems
with engines. All changes done during First World War were very shallow and did not
lead to radical improvement in fighter aircraft parameters. In 1917 “Illia Muromets”
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became completely old-fashioned. The intensity of these planes™ exploitations is hard
to name as a high: in total, one fighter which took part in combat actions, done only
7.5 combat flights. Besides, this quantity varied in broad bounds: if “successful”
samples could have dozens of combat flights, others — only one-two flights (Kharuk,
2014, p. 166).

During First World War the Aviation Department of RBCF was booked with
production and maintenance of bombers “Illia Mutomets”. The thing is that the
Squadron of Aircrafts — units where these planes were on service —was under command
of M. Shydlovsky. It is transparent that under such circumstances Aviation department
of RBCF had to respond to the needs of aircrafts squadron. Production of other samples
of planes almost stopped though I. Sikorsky continued to construct new experimental
samples. Prior to the war, RBCF produced a small set (13 samples) of one-engine
aircraft Sikorsky Ne 13. In October 1914 Sikorsky produced a model Nel6. In this case
a role model for him was an English plane Sopwith Tabloid. Conceptually, model No
16 was cavalry plane — not big speed scout (Mikheev, 1994, p. 8). In such a role
Sikorsky Ne 16 (known as S-16) was not in use. In 1915 18 samples of S-16 were
produced, forwarded to aircraft squadron to be used in training purposes. Later some
of them were equipped with machine guns and were used as improvised fighters
(Stamper, 2000, pp. 77-78). The second set of S-16 (15 samples) remained unfinished
up to the times of Bolshevik revolution.

In this case, production capacity of Aviation department of RBCF during the First
World War was booked with production of prestigious but ineffective heavy bombers.
Light planes were not produced though there was a need of them in the front. But
according to M. O’Neil, production of “Illia Mutomets” and S-16 demonstrated that
Russia not entirely dependent of foreigners for innovative aircraft design and
production (O’Neil, 2002, p. 154).

Factories of Shchetinin and Lebiediev.

A range of aviation enterprises in Russia were established by aviation enthusiastic
people. Not all of them achieved success: some of them went bankrupt having produced
one or several experimental planes, another functioned as workshops being able to
produce dozens of planes, and only some of them became real factories. Among them
there are factories of Shchetinina and Lebiedieva in St. Petersburg.

In 1909 Sergey Shchetinin, a lawyer and a businessman, established “First
Russian Aeronautics Association” (FRAA) — first commercial enterprise in Russia
which primary task was production of planes. In July, 11 1910 FRAA got an official
permission from Ministry of Trade and Industry in Russia to open aviation factory
(Soboliev, 2011, p. 18). Its first products were aircrafts Rossia A and monoplanes
Rossia B (duplicate consequently Farman III ta Bleriot XI). The factory produced 5
samples of each type. In 1912-1914 FRAA produced 57 planes Nieuport and 36
Farman of different types for Army Aviation (Aleksandrov, 1998a, p. 7). But the main
factory production was seaplanes which were provided to Russian Naval Aviation.
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From the period of creation up to 1917 the factory FRAA produced 1360 planes
counting 1030 seaplanes (Kulikov, 2014, p. 231).

The key role in creation seaplanes in the factory FRAA played Dmitry
Gryhorovych. This engineer, like Sikorsky, belonged to Kyiv Aircraft Construction
School and later moved to St. Petersburg. He gained his first experience in naval
aviation in summer 1913 when factory of Shchetinin received an order to repair a
damaged aircraft Donnet-Leveque (of French production). Based on the received
information an aircraft M-1 was produced, testing of which began in June 1914 (Petrov,
2000, p. 18). This model, in its turn, became basic for other more improved aircrafts
which duplicates a scheme of one-engine two-seats flying boat with engine place
between upper and lower wings. First Gryhorovych’s seaplane which being produced
In great quantity was M-5 with engine Gnome Monosupape with capacity 100 hp. From
June 1915 183 aircrafts of such type were produced, the latest of which were produced
in 1923 (Aleksandrov, 1998b, p. 7). M-5 stopped to meet time requirement as a combat
plane because of law flight data (max speed did not exceed 105 km/h). But it continued
to be widely used in Naval Aviation Schools to train pilots.

From April 1916 a company FRAA produced aircrafts M-9. From the second half
of 1916 this type became the main one in Russian Naval Aviation and remained so
until Russia withdrew from First World War. In comparison to M-5 this aircraft was
different in having bigger size and more powerful engine Salmson (150 hp). M-9 was
equipped with one machine gun and was able to carry up to 100 kg of bombs. Factory
of Shchetinin produced approximately 240 samples of M-9. Development of this model
led to appearance of aircraft M-15 which had smaller size and engine Hispano-Suiza
(140-150 hp). M-9 was able to speed up to 110 km/h but M-15 with the same armament
was able to speed up to 125-130 km/h. In November 1916 Fleet ordered 80 seaplanes
M-15 and then decreased this number to 60. In 1917 there was an opportunity to
produce only 30 samples of seaplane M-15 (Aleksandrov, 1998a, pp. 66-67). The
reason was lack of engines.

Activation of German aviation in the Baltics led to the necessity of creation
specialized seaplane-fighter. In summer 1916 in the factory Shchetinin M-11 was
created, an average one-seat aircraft with an engine Monosupape (100 hp) or Le Rhone
(110 hp), equipped with machine gun Maxim or Vickers. Based on M-11 another type
M-12 was created. Russian fleet got 61 seaplanes M-11 and M-12 till May 1917.
Factory of Shchetinin got orders to deliver more fighters but from May 1917 fleet
stopped to accept them because of low flight characteristics. In July 1917 there were
approximately 100 samples of partially constructed seaplanes M-11 and M-12 but they
had been never finished.

Specific conditions of the Baltic Sea, significant part of which was covered with
ice each winter, led to the appearance of another construction of Gryhorovych —
“Winter M-16". In comparison with previous seaplanes, M-16 was not a flying boat
but a float plane. A flat floats let the plane take off either form sea, ice or snowy surface.
This aircraft resembled French plane Farmana XXX. Seaplane M-16 had engine
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Salmson (150 hp). Russian fleet ordered 40 samples of M-16 but the contract was not
entirely completed: from December 1916 to June 1917 fleet accepted approximately
25 seaplanes M-16 (Aleksandrov, 1998a, pp. 72-73).

FRAA factory during the First World War was the main supplier of planes for
Russian fleet. Its production covered the needs of Naval Aviation in quantitative
figures but not in qualitative. Flight characteristics of Gryhorovych seaplanes were
worse than their German opponent had.

There was also another aviation factory in St. Petersburg of Vladimir Lebiediev
named “Joint Stock Aeronautics Association”. In 1914-1917 this factory produced
approximately 800 planes. Its early products were monoplanes Nieuport IV,
Deperdussin TT and biplanes Farman of several models. In 1914-1915 the factory
produced approximately 140 plane. Till 1917 reconnaissance biplanes Voisin started
to be produced (215 samples). As Fleet ordered in 1914-1916 34 samples of FBA
flying boats were produced based on French license. Planes Morane L and Morane G
were produced as well but not in great amount (Kulikov, 2014, p. 244).

V. Lebiediev paid attention to the development of his own constructions. Leopold
Shkulnik, an engineer who worked in Germany in the AGO company before the war,
was a chief of his designing office. It should be said that designing activities were
displayed by the owner of the factory in ingenious way: he sold duplicated non-licensed
samples of foreign planes or just repaired planes marked with his label tags. For
example, in December 1914 two planes Lebed VII which were duplicated of Sopwith
Tabloid were constructed. Lebiediev sold the plane Lebed X to the Army. It was a
trophy biplane LVVG B.II being brought to the factory to be fixed but it did not prevent
Lebiediev from getting money as for a new one. Later he managed to sell nine more
trophy planes-scouts of different types marked with Lebed XI tag (Kulikov, 2014, p.
246-247).

Maintenance of trophy German planes gave an opportunity to familiarize their
construction. Based on this experience a new plane Lebed XII was constructed. It was
an adaptation of two-seat plane-scout Albatros with engine Salmson. Testing of the
prototype began in 1915. Testing results were almost satisfying and in February 1916
the factory received an order for production 225 samples of Lebed XII from Military
Ministry. First set was forwarded to the Army at the end of September. In accordance
with the contract all planes had to be delivered till July 1917 but the factory could not
stick to the defined requirements: till the end of 1917 only 202 planes Lebed XII were
produced (Maslov & Kulikov, 1998, pp. 10-12).

Anatra Factory.

The third center of aviation industry in the Russian Empire (after St. Petersburg
and Moscow) was Odesa. In March 1908 the second flying club in the Russian Empire
was established here, which was run by Artur Anatra, a banker and a businessman who
was of Italian origin. There was also an aviation school at the flying club and a
workshop where samples of French plane were constructed only upon receiving private
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orders. Till the end of 1912 18 planes were produced there (fourteen Farman, three
Bleriot and one Nieuport).

Besides based on Vasilii Khioni project a two-seat monoplane with engine Gnome
was constructed here. Plane Khioni Ne 1 participated in an annual competition of
military aircrafts which was organized by Military Ministry, but was damaged and did
not fully complete the competition programme.

Anatra understood clearly that civilian market of aviation materials in the Russian
Empire is limited and the only way to develop the production is to receive orders from
military organizations. In June 1913 he was able to get a contract for five planes
Farman XVI and it was done in November that year (Russian State Military Historical
Archive [RSMHA], F. 802, D. 4, C. 2337, S. 84).

In January 1914 Anatra got new order to produce 8 biplanes Farman XXIIbis
which were delivered to Military Ministry in July-August 1914,

In July 1914, 95 people worked there. That time it was a workshop at Odesa
Aviation School of Artur Anatra but in the second half of 1914 it became a joint stock
corporation. To create a design office Anatra invited Elisée Alfred Descamps, a French
engineer (In Russian he was named as Dekan). Project of plane P20 was a prerequisite
for further work which Anatra bought before the outbreak of the war in a German
company Aviatik (Aleksandov & Petrov, 1997, p. 31). It was not by chance that this
project had been chosen — E. Dekan was working there from 1912 till 1913 (Hornat,
2005, pp. 32-33). But the implementation of this plane into production was going too
slowly that is why the production of Anatra factory was focused on planes of French
type. The businessman himself was satisfied with stable benefits so did not want to risk
by implementing a completely new plane.

As many other Russian enterprises Anatra factory produced a variety of place
based on French projects. Mainly 4 samples of biplanes Farman — IV, XVI, XX and
XXI1 were produced there. The first was used in the training purposes, the other three
were different in wing size and other small technical improvements, were used in front
though were not as good as enemy planes.

From November 1914 till February 1917 Anatra, based on the archive sources,
got an order to produce 278 Farman planes. Almost half of them — 138 samples — were
the most primitive Farman IV (RSMHA, F. 802, D. 4, C. 2415, S. 2). Plane Farman
XVI was produced in small quantity — 15 samples were ordered in November 1914 and
delivered to the Army till March next year. Till February 1916 the factory also
produced 30 Farman XXIlIbis planes (RSMHA, F. 2008, D. 2, C. 428, S. 1-2). Finally
in December 1916 and February 1917 Anatra got another order to produce 95 Farman
XX planes (RSMHA, F. 493, D. 11, C. 305, S. 64). First planes of this type were ready
only in July 1917. That time Farman XX could be used in training purposes only.

The second place in production biplanes of French design was Voisin. As Farman,
Voisin was considered to be of a very archaic design. But in comparison with Farman,
Voisin had more powerful engine Salmson (130-150 hp). Moreover, this type of engine
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was the only one that was produced in the Russian Empire in a great amount. This

made Voisin planes so popular in Russian Army Aviation (Kharuk, 2020, p. 85).

Anatra company got three order to produce 200 Voisin planes for the period
March 1915-February 1916 (RSMHA, F. 493, D. 4, C. 9, S. 10). But its production
was delayed because of some objective and subjective reasons. Till August 1916 the
Army received only half of the ordered planes. The delay resulted in Voisin plane
becoming old-fashioned. Aviators from combat units tried to improve Voisin flight
characteristics. The most successful was Lieutenant Petr lvanov. His plane named as
Voisin lvanova (V1) got new compact crew gondola. There were also some changes in
the design of landing wheels and wings. Due to this the speed increased on 20 km/h
though the engine remained the same (Shavrov, pp. 177-178). Having made the
construction of the plane lighter he managed to improve flight characteristics but it
decreased the toughness of the construction. But it was identified later during the
service in the front. Meanwhile the plane Voisin Ivanova was successfully tested. In
October 1916 a decision was made to exchange production of 100 of non-ready planes
LAS for the same amount of VI with the deadline till the end of the year. But in reality
this delivery prolonged up to July 1917 (Kharuk, 2020, p. 87). This contract can serve
as an example for tracking peculiarities of finance calculations between the company
and state. Military Ministry bought two-seats scout planes (without engine and
armament) for the fixed price — 13500 rubles despite the type of the plane and the
production factory. Anatra asked to increase the price for 1000 rubles for each plane
because of the changes being made in the basic project. But Military Ministry insisted
on preserving the initial price, though the Ministry admitted the factory’s loss for 720
rubels on each modified plane (RSMHA, F. 493, D. 4, C. 119, S. 19-20).

Not only biplanes were produced in Odesa but also monoplane of French type —
Nieuport 1V and Moran G. These two-seat planes were equipped with engine with
capacity of 70-80 hp. At the initial stage these planes were used in the front as scout
planes or light fighters (in this purpose they were equipped with bomb holder of
Shchetinina system). Later these planes were used in aviation schools. The amount of
production was not big — based on the existed data Anatra factory produced
approximately 100 planes Nieuport IV and Moran G (Kharuk, 2010, pp. 56-57).

In May 1916 Anatra factory started to produce Anade planes (Anatra D, or
Anatra-Dekan) which was based on P20 project but with an engine Gnome Monosupap
(100 hp) instead of German Oberursel. During 1916 Anatra got a huge order to produce
this plane (from Russian perspective) — 5 contracts for 759 planes (Kharuk, 2010,
p. 59). First this company did very fast job and forwarded to the Army 35 Anade planes
in May-June 1916. But this rush caused in troubles concerning enduring appropriate
quality of the product — part of the planes was returned to the factory to fix some
defects. Than the tempo of production decreased. Till September 1917 148 Anade
planes were produced and till the end of the year this amount reached 225 samples
(Russian State Military Historical Archive. F. 493, D. 11, C. 305, S. 64a). In such case
Anatra factory managed to produce less than 1/3 of ordered planes and was behind the
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plan. It should be said that Anatra factory is the only guilty one. The main factor was
“engine hunger” — permanent lack of aviation engines. Because of this 47 planes were
accepted without testing — there were no engines. Other 24 planes out of 225 got
powerful engines Clerget (110 or 130 hp). This sample was named Anakler (Maslov,
2021, pp. 22-23).

At the moment of accepting Anade plane in the Army it was old-fashioned, its
speed was not enough and weight of bombs load did not exceed 30 kg. The
modernization way was transparent — installation of more powerful engine. There were
almost no choices as we mentioned before that the only engine available in Russia was
Salmson (150 hp.). Anade variant adapted to this engine was named Anatra DS
(Dekan-Salmson) or Anasal.

Installation of more powerful but heavier engine caused the need to make a lot of
changes in the plane design. Its size became bigger, engine frame was reinforced, and
fuselage was lined with flywood (tail part of Anade fuselage was lined with cloth). To
preserve the right centering, the upper wing was moved forward (Maslov, 2021,
pp. 25-27).

Anasal prototype began testing in July 1916 but fixing process of defects
continued to December. Only at the end of 1916 the Army ordered 400 samples of such
planes and in July 1917 300 samples more (RSMHA, F. 493, D. 11, C. 305, S. 880).
All 700 planes were produced till the end of December 1917 but in reality only 46
samples were forwarded within the announced timeframe. It was too late for Anasal
plane to take part in the IWW.

Capacity building of production base.

Increasing need in combat planes in the front units caused the necessity of urgent
expansion of production base of aviation industry as import of aviation materials was
complicated because of war and available Russian enterprises could not meet the needs.
That is why in 1916 Russian government initiated the support programme of domestic
private entrepreneurs who considered the aviation industry as a chance to get profound
benefits. Several aviation factories the building of which had already started or was
about to start went beyond 15. We will consider some the most typical examples which
illustrate three approaches of establishment aviation materials production: expansion
of existed companies, creation of state enterprises and production of aviation materials
of those enterprises which were not parts of that field before.

Expansion of the Anatra company became a typical example of first approach
implementation. In March 1916 the owner of this company signed an agreement with
military Ministry and in accordance with which he was obliged to build a factory in
Simferopol during the following six months with the production capacity 20 planes per
month. With this aim Main Military-Technical Department gave Anatra a grant for
300 000 rubles and interest-free loan — 340 000 rubles. The building of factory ended
till the end of September 1916 (RSMHA, F. 493, D. 4, C. 119, S. 280). In October 1916
the Executive Committee at Military Ministry decided to order 150 Anade planes in
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Simferopol factory. But in several days the decision was changed and from that
moment the production of Anade planes was moved to Odesa. The factory in
Simferopol received an instruction to get ready to the production of fighter planes
Nieuport. The company received an order for 100 Nieuport XVII planes which had to
be forwarded to the Army in April-May 1917 (RSMHA, F. 493, D. 11, C. 200, S. 5).
According to the contract, the price for planes was 11000 rubles (without engine and
armament) and it was a regular cost for one-seat fighter planes despite the type of it.
But at the moment of contract signing there were some doubts concerning the deadline
of its implementation. The reason was a well-known “engine hunger”. It was sending
in the contract that only one out of five planes could be tested but Military Ministry
was not able to provide even such a minimum of engines. That is why on October, 6
1917 Military Mentor at the Simferopol factory wrote out a card concerning receiving
50 Nieuport plane even without having them tested in the air —only by their appearance
(RSMHA, F. 493, D. 11, C. 200, S. 47). It meant that the plane was officially forwarded
to the Army and the company received its money but in reality planes were in the
factory and there were no benefits for the Army.

An examination of Anatra factory in Simferopol done by state Committee in
August 1917 revealed a very bad condition of it. There were 370 workers who worked
at the factory. The factory facilities were ready to be used but only 60% of necessary
equipment was installed. There was lack even in had machinery. The Committee
admitted a low technical level, absence of effective management and bad road
conditions. It was also revealed that highly qualified employees of aviation industry
were involved to the production of furniture (RSMHA, F. 493, D. 11, C. 200, S. 67—
68). So it is transparent that the state invested money into the factory but the Army did
not receive any of the planes.

Matias factory can be an example of newcomer in aviation industry (Joint Stock
Association “Matias widow and sons”) in Berdiansk near the Sea of Azov. This
company was established in 1884 and dealt with agricultural vehicles and tools.
Business was going smooth; in 1913 Matias occupied the eighth place out of 334
enterprises of agricultural machinery engineering in the Russian Empire based on the
capital amount. That time there were approximately 500 employees. But the outbreak
of the First World War caused the fall in payment demand for Matias products. It made
the Council of Director think about the change of company specialty. They accepted
P. Stefankevych proposal who was an engineer to initiate planes production. At the
beginning of 1917 they started to repair working facilities and bought a land in the
suburbs to build new workshops and creation of factory airfield. On June, 1 1917
Matias got an order for 100 scout planes Farman XXX with the deadline July-
September 1917 (RSMHA, F. 493, D. 4, C. 561, S. 60-61). After completing this the
company had to start the production of scout planes SPAD XIV. But the company
failed: till 10 Dec 1917 Matias received 3,5 million rubles from the state to arrange
plane production (debt exceeded the total cost of the factory), but did not produce any
of the planes (RSMHA, F. 493, D. 9, C. 357, S. 351-352).
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The situation with the Anatra factory in Simferopol and Matias factory in
Berdiansk was typical for Russian; in 1916-1917 a range of enterprises received state
subsidy and loans to expand plane production but there was a tiny effect. The possible
course of action could be the establishment of State Aviation Factory. Another factor
that made the Army do so was lack of interest of private entrepreneurs in
implementation of improved planes samples. State factory had to make the
implementation of new models playing the leading role in this field. The place for the
factory had been chosen; it was Kherson in the South of Ukraine. The main reason of
placing the factory there was good climate, mainly a lot of sunny days favorable for
plane testing. On 31 March 1917 a final decision of building a State aviation factory in
Kherson was made with the capacity of 200 planes per year with expense 3.35 million
rubles; and an Aviation engine factory with capacity of 200 engines with total cost 3.4
million rubles (RSMHA, F. 493, D. 6, C. 11, S. 127). To control the building process
a specialized Committee was established headed by Professor Aleksandr VVan-Der-Flit.
It was predicted in the plan that in July 1917 production of machine guns for planes
will commence; at the end of 1917 — production of spare parts for planes and aviation
engines, and till 1 July 1918 two factories will have been built. But building process
was very slow and factories in Kherson were not in operation. Till January 1918 1.25
million rubles were given for the needs, 830 000 rubles out of which were spent to
purchase building materials, tools, road building etc.) (RSMHA, F. 493, D. 6, C. 11, S.
171). Despite the expectation it turned out that the state was not a better and more
effective manager of money than private owners. It is transparent that specifics of
political situation should be taken into account — an effort to establish a center of
aviation industry in Kherson coincided with revolutionary activities.

Production of aviation engines.

We have already mentioned one of the most serious problems for Russian aviation
during the First World War period — chronic “engine hunger”. There was total
dependence on the import of aviation engines until September 1913 when first factory
of aviation engine of a Joint Stock Association Le Rhone started to function in
Moscow. Inventive rotary engines were produced there with capacity 80-120 hp.
Average month capacity of the factory in 1915 was 25 engines but in 1917 it increased
up to 40 samples. Inventive rotary engines were also produced by Motor factory in
Riga which were evacuated to Moscow just after the war began (Kulikov, 2014,
p. 228).

In July 1915 a factory of Joint Stock Association Salmson was opened in Moscow
(with French investment). In November a stacking of engines using imported details
began there. Later some spare parts were produced in Moscow but using imported half-
finished items. In total during the war period this enterprise produced approximately
400 engines. Small amount of aviation motors also was produced by Russian Renault
factory and FRAA.
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Trying to solve the problem of lack of aviation engines, Russian government
started the broad development campaign in 1916. A range of companies got subsidies
and loans to build new factories. Among them there were “veterans” of aviation
industry as well as newcomers

One of the newcomers in this field was electro technical company Diuflon and
Konstantinovich from Petrograd, known as Deka company. Having received
government support this company established an office of aviation engines which was
run by an engineer Nikolai Brilling. Trophy German 4-cylinder engines Mercedes
liquid cooling served as a role model of products. The company received an order to
produce five engines with capacity 100 hp, 50-129 hp and 180-168 hp for total cost
more than 5.3 million rubles (RSMHA, F. 493, D. 4, C. 384, S. 102-103). Production
of first engines began in Petrograd. On October, 12 1916 it was announced that the
engine with capacity 100 hp. successfully completed testing. For mass engine
production the company Deka bought a factory of agricultural vehicles which belonged
to brothers Moznaim in Aleksandrovsk (now Zaporizhzhia) (RSMHA, F. 493, D. 4,
C. 352, S. 2). After modernization this factory became one of the best equipped
enterprise of aviation industry in Russia. But mass engine production was not even
started. Asto 13 Sep 1917 Deka factory produced only one engine with capacity 100 hp
(RSMHA, F. 493, D. 11, C. 305, S. 44). The enterprise was behind the plan as 135
ordered engines out of 235 had to be produced till the end of 1916. Finally, Deka
factory could not start the production of aviation engines until Russia withdrew from
the war.

Anatra also tried to start the production of aviation engines. In July 1916 he signed
an agreement with Main Military Technical Department that implied building of
aviation motors factory in Simferopol till April 1917 with capacity of 300 engines per
year. To fulfill this plan Anatra was given a subsidized loan for 400 thousand rubles.
First order comprised 200 Hispano-Suiza engines with capacity 200 hp. and 20 000
rubles cost per one engine. The contract implied the delivery of all engines during the
period May-December 1917 (RSMHA, F. 493, D. 11, C. 193, S. 13). But these plans
were disrupted. Machine tools ordered by Anatra in France at the beginning of 1917
were delayed by French government for their needs (RSMHA, F. 493, D. 11, C. 779,
S. 1). Only in May 1917 all the tools were forwarded to a representative of Anatra
company in Paris. Artur Anatra proposed to use these machine tools for establishment
a design office in Paris from where sets of spare parts should be delivered to
Simferopol. But this idea faced skepticism from military personnel who thought that
the war in the sea would not allow us to guarantee regular delivery from France.
Delivery of machine tools to Simferopol delayed. According to the latest report dates
13 February 1918 none of the machine tools arrived to Simferopol; they were in
Arkhangelsk (RSMHA, F. 493, D. 11, C. 779, S. 101). Because of revolutionary
activities transportation of equipment became impossible and a factory of aviation
engines in Simferopol did not start to operate.
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None of the efforts to expand the production of aviation engines in Russia in

1916-1917 showed desired results. “Engine hunger” remained a total nightmare for

Russian aviation: it is even enough to say that in 1917 Military Ministry ordered 2290

planes but received (including import) only 525 aviation engines (Kulikov, 2014,
p. 229).

General characteristic of aviation industry.

During 1914-1917 3949 planes were produced in Russia. Is it many or a few? To
compare let's admit that 36228 planes were produces in France, in Great Britain —
22747 plane, in Germany — 28185 (Soboliev, 2011, p. 18). Consequently, Russian
aviation industry managed to produce fewer planes than any of the abovementioned
country. More significant is the comparison of annual production. In 1914 Russian
aviation industry produced 445 planes while German aviation industry produced 1348
planes, French — 541 planes, British — 245. In 1917 this number for Russia was 1432,
for France — 23699, for Great Britain — 14421 (Soboliev, 2011, p. 30). It means that for
the stated above period annual production in France increased in 44 times, in Germany
—1in 10,5 times, but in Russia — only in three times. Moreover, in 1917 plane production
in Russia decreased in comparison with 1916, mainly 1386 planes in comparison with
1432. There are several reasons for that. First this was because of economic
backwardness of the Russian Empire. In 1914 Russian was one the poorest country in
Europe based on the GDP data (the situation was worse only in Portugal). Great Britain
had bigger GDP, namely in 3.3 times, Germany — in 2.45 time, France — in 2.35 times.
Besides, revolutionary activities in 1917 could not help industry to function in a
sufficient manner. System of planes purchase based on standard costs, could not be
flexible in the economic reality. From March to October 1917 purchase capability of
rubles decreased in 4 times because of inflation, but purchase price for planes remained
the same. As a result, for instance, Anatra complained about losing 6000 rubles per
each Anasal plane production (Russian State Military Historical Archive. F. 493, D. 9,
C. 56, S. 280). Itis transparent that it could not attract companies to increase the amount
of products.

Russian aviation industry characterized by its high concentration and by having a
gap between big and small enterprises; there were no average companies. 90% of the
production was provided by four big factories, namely Duks, Shchetinin, Anatra and
Lebiediev. Other 10% was divided between aviation office of FRAA (which produced
mainly heavy planes but in small amount) and several small factories, or it is better to
say workshops (Tereshchenko, Moska, Adamenko, Sliusarenko) (Soboliev, 2011,
pp. 29-30).

Enterprises of Russian aviation industry differed greatly from European by low
productivity and weak engineer cadres. Based on V. Savin’s data, Anatra factory
requires 30—40 employees to work during one month to construct one plane; meanwhile
German and French factories required only 10 employees. There was one engineer per
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50-100 employees in German factories, but in Russian factories, one engineer per 500—
600 employees (Savin, 1995, p. 84).

Situation was critical at minor enterprises, for instance, there were no engineers
at all at Adamenko factory. Consequently, such weakness of cadre potential had
negative influence on the quality of products. Big enterprises such as Anatra and Matias
could afford to compensate for the lack of domestic specialists inviting engineers from
abroad. But for small enterprises it was not possible because of finance considerations
— foreign specialists demanded for higher salary than Russians. Total quantity of
workers in the Russian aviation factories increased from 1675 to 10800 people from
1914 to 1917 (Soboliev, 2011, p. 81). By this increase was followed by decrease of
work productivity; as we mentioned before annual growth of planes production
increased only in three times. “During the First World War, aircraft production was
revived for obvious reasons, nevertheless, the domestic aircraft industry managed to
meet only 9% of the demand for aircraft and 5% of the demand for engines generated
by the Russian army in 1914-1917” (Mukhin, 2022, p. 60).

Being unable to provide the necessary quantity of planes led to great lack of planes
in the front units. As to August, 2 1917 Corps Aviation squadrons™ strength was only
42% (they lack 202 planes), Artillery Aviation squadrons’ strength was 74%, Fighter
Aviation squadrons’ strength was 85%; and only Army Aviation squadrons almost met
the plane requirements (Duz, 1989, pp. 195-196).

Conclusions.

Chronic lack of planes in Russian aviation was even greater from perspective of
their low combat capabilities. Biplanes Farman and Voisin were main planes in army
aviation in 1917. Their speed slightly exceeded 100 km/h and it was not enough.
Moreover, these planes had pushing propeller that made them too sensitive for enemy
attacks from the back. But utilization of Farman and Voisin planes continued and
industry continued to receive orders for these planes. Other scout planes such as Lebed
XIl and Anade did not meet time requirement in summer 1917 despite their more
modern design (construction). Bomber “Illia Muromets™ considered to be the most
popular plane of Russian design, underwent only small improvements during the war
period which could not enhance its parameters. In 1917 flight capabilities of “Illia
Muromets” were too low. Only at the end of 1917 one started licensed production of
modern French biplanes SPAD VII.

To sum up, Russian aviation industry appeared to be unable to supply military
planes of efficient quality and in required amount during the war. Most of the planes
duplicated foreign samples. Even those projects which had been mentioned earlier were
based on foreign projects (Lebed XIl and Anade/Anasal adapted German constructions
and aircrafts D. Hryhorovych’s based on French models). Such duplication led to the
situation when Russian aviation was sad been applied by old-fashioned planes. Almost
one year passed in-between the appearance of a new plane in France till it was produced
in Russia. In IWW conditions this plane became old-fashioned very soon. As a result,
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Russian military aviation could not compete with German and Austro-Hungarian
aviation. Russian opponent in eastern front retained few planes which were old-
fashioned. But most of modern materials were concentrated in western and Italian
fronts.
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IHaBao Tkauyk
HamionanpHa akaiemisi CyxOImyTHHUX BiichK iMeH1 reTbMmana [lerpa Caraiinaunoro,
VYkpaina
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Amnppiii Xapyk
HamionanpHa akaziemisi CyxOImyTHHUX BiiChK iMeH1 reTbMmana I[lerpa Caraiinaunoro,
VYkpaina

Irop Couasip
[ncturyT ykpaino3naBctBa imeHi IBana Kpumn’ skeBnua HarionanbHoi akagemii Hayk
VYkpainu, Ykpaina

Jlijia Cropuu
HarionanpHa akageMisi CyxOImyTHUX BiliCchK iMeH1 reTbMana Iletpa Caraitnaunoro,
Ykpaina

Asianiitna npomucioBicts Pocii i Bukiuku Ilepuioi ¢BiToBOI BiiiHA

Anomayia. Mema Oocniodxcennsi nonsgeae y BUCBIMIEHHI o0cobaugocmell
Po368umKy asiayiunoi npomuciosocmi Pocilicbkoi imnepii 6 poku Ilepuwioi ceimosoi
gitinu. OcHogna ysaza 30cepeddceHa HA aHANI3l BUPOOHUYUX Npocpam ma
8I0N0BIOHOCMI iX KINbKICHUX [ AKICHUX napamempie eumozam 6iuHu. Memooonozis
docnioxcenHsi nobyo0oeama HA 3acaoax ICMOpusMy, HAYKO80i 00 €KMueHoOCMi,
cucmemno2o nioxody ma cucmemamuiayii 0anux. 3a0nsi 00CACHeHHs NOCMABIEeHOL
Memu asmopu GUKOPUCMATU HU3KY 3A2AbHOHAYKOBUX Memooieé (ananiz, cuummes,
Knacugpixayis) ma cneyuhiuHux ICMOPUYHUX MemoOi8, AK-Om  NpoOIEMHO-
XPOHOJI02IYHULL, NOPIBHAILHO-ICMOPUYHULL, PempoCneKmueHull, nepioousayii. Aemopu
oivwinu eucHosky, wjo Ilepwia ceimoea 6itina cmana HenecKuM eunpody8aHHAM 0
POCIUCLKOI NPOMUCTIOB0CHI, Y MOMY YUCTT ABIayiliHOi 2any3i, sAKa nepedysania we y
cmaoii  cmawnosenenus. Illompebu @poumy eumaeanru 3HAYHO20  3POCHMAHHA
BUPOOHUYMBA NIMAKI6, WO 3 YMO8 3a2albHOI eKoHoMIuHoT eiocmanocmi Pocii 6yno
CKAAOHUM 3a80aHHAM. A6iayilina npoMucio8icms, NpeoCcmasiena KilbKoMa 6elTUKUMU
(ax Ha macwmabu Pocii) nionpuemcmeamu, npodemoncmpysana ciabKy OUHAMIKY
3pocmanHs. 3a uac 6iliHu piuHuil 0b6csae sunycky aimaxie 6 Pocii 3pic auwe ympuui,
mooi sax 6 Himeuuuni — 6 10 pa3zis, a y @panyii ma Benuxobpumatnii ye 3pocmars
oyno we oOinvwum. [Iposioni nionpuemcmea agiayitiHoi NPOMUCIO80Cmi — 3a800U
Ilyke, Jlebeoesa, Anampa, ll]eminina — 60asanucy, 20108HUM YUHOM, OO KONIIOBAHHS
3aKOpOOHHUX 63ipyi6 (Ppanyysvkux, a iHo0i — Himeyvkux). Cnpobdu Harazooumu
BUNYCK OPUSTHAILHUX KOHCMPYKYIU SUABUNUCH He HAOmo eoanumu. Haueioomiwuu
npuxiad — oomoapoysanvrux “luis Mypomeys”, sxuti 6ye nepedosum y 1914 p., ane
3acmapis 0o 1917 p. Byzvkum micyem 0y10 i 8UpoOHUYMEO asiayitiHux 08UcYHI8, sKe
CYmmego 8iocmasano 8i0 unycky aimakise. Benuuesni ineecmuyii, 3pooneni y 1916—
1917 pp. 6 pozsumok icHytouux i 6YOi8HUYMEO HOBUX NIONPUEMCING 3 BUNYCKY JIIMAKIG
ma asiayiiHux 08UCYHIB8, He OAJU pPe3yIbmamy. HCOOeH 3 Yux 3a800i6 maxK i He
po3nouas eunyck npooykyii. Mu npoananizysanu Oesxi 3 yux He8OAIUX cnpod —
0yoisHuymeo asiayilnux 3a600i6 Anampa 6 Cimghepononi ma Mamiac 6 beposincoky,
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a maxodc agiamomopHux 3a600i6 Aumampa 6 Cimgepononi ma Jexa &
Anexcanopoecoky. [epowcasna nonimuka pe2ynoeanHs agiayiliHoi npoOMUCIO80CHI,
SAKA NOJA2ANA 8 HAOAHHI NIIbe08UX Kpeoumis ma cyocuoill, 6UABULACL HeepheKMUBHOIO
— i1 HiBeN06aNU CMAHOAPMHI 3aKYNI8ENbHI YiHU, SKI He 8DAX08Y8aANU YUHHUK THIAYIL.
Takum uuHoM, pocilicbka asiayitina NPOMUCIOBICIb BUABUNACL HE30AMHOI0
gionogicmu Ha GUKIUKU GiliHU. Y Oamill cmammi npoaHanizo8amo, sIK po36UBAIUCH
BUPOOHUYI NPOSPaAMU NPOBIOHUX POCIUCOKUX ABIAYTUHUX 3480016, AKUMU OVIU KINbKICHI
ma AKICHI napamempu ixHboi npooyKyii.

Knwuosi cnosa: asiayitina npomucnosicms, asiayitiHuti 3a600, GiliCbK08d
asiayis, eiucbkosi nimaku, Pocilicoka imnepis,; [lepwa ceimosa silina

Received 27.10.2022
Received in revised form 30.11.2022
Accepted 05.12.2022

407


https://www.hst-journal.com/

