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FROM THE HISTORY OF THE CREATION OF JET AVIATION

Candidate of Technical Sciences, Colonel (reserve) B. Danilov

From the first days of Soviet power the Communist Party has
:l displayed tireless concern for the development of science and
technology, seeing in this the guarantee of the successful building
of socialism and the strengthening of the country's defensive might.
It created all conditions for the fruitful work of scientists, and it
inspired them for creative searches.

, In implementing the party's instructions, figures of science
have solved the most varied problems. At the end of the 20's -
_beginning of the 30's a number of young sclentists concentrated
.attention on problems of jet movement. It should be said that by this
time the theoretical foundations for the possibility of creating ;
a jet aircraft had already been given. This idea was put forth and i
developed by outstanding Russian and Soviet scientists and inventors

R N. I. Kibal'chieh, K. E. Tsiolkovskiy, F. A. Tsander, B. S. Stechkin,
and others. As early as the 1880's N. I. Xibal'chich had drawn up
‘ a diagram of a jet flight vehicle. :

~ The works of the scientist and inventor, K. E. Tsiolkovskily, i
‘occupy an ‘exceptional place in working out problems of jet mbtion. C
In 1903, he published a famous theoretical work, "Study of World
Spaces by Reactive Instruments,” in which, In essence, he was the first
to mark the beginning of the science of jet movement and laid the
foundation for contemporary jet technology. 1In 1930,  in thé work,
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"Jet- Airplane,"” Tsiolkovskiy demonstrated the advantages of such an
aireraft in comparison with the piston aireraft and expressed the
assumption that the era of propeller-driven airplanes should be followed
by the era of jet a.ir'p"lanes."1

The foundations of the creation of jét engines of various types
was laid by Professor B. S. Stechkin. His work, "Theory of Jet
Engines,”" was the first scientific work in this field in world litera-
ture.

At the beginning of the 1930's the problem of the development
of jet technolgy became especially urgent. The striving to increase
flight speed and altitude for combat aircraft forced sclentists and
designers to look for new ways for it. The chief of the Air Forces
Directorate of the RKKA [Workers and Peasants Red Afmy], Y. I. Alksnis,
reported to the chairman of the Revolutionary Military Council of
the USSR in January 1§33= "It is necessary to speed up work on gas

" turbines gnd jet enginés in experimental and research work."2 The

chief of armaments of the Red Army, M. N. Tukhachevskiy, wrote that
"the use of jet motors in aviation will lead in the final analysis
to the resolution of problems of flights in the stratospheré and with

‘tremendous speeds."3 Considering this, the Party and the government

are adopting measures td accelerate work in this field.

On % July 1932 the Defense Commission with the SNK [Council of
People's Commissairs] of the USSR adopted a decree which prowided for

"the conduct of broad résearch and practical work on questions of the
‘gas turbine, jet engine, and an aircraft with this engine."- In
* September 1933, by the decision of the Council of Labor and Defense,

the first Jet Scientific Research Tnstitute (RNII) in the world was
organized in Mosccw.® An enthusiast of jet technology, I. T.
Kleymenov, was assigned as its head and its deputy was S. P. Korolev.

‘Intense scientific research and design work was -begun in thé institute

on the creation of jet engines and aircraft. In the seccond half of

the 1930's, the first attempts to install these engines in an airecraft
were accompliished.
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In 1937-1930 the designer, S. P. Korolev, constructed the SK-9 ;
rocket-propelled aireraft (RP-318) with a liquid-jet engine designed
by L. S. Dushkin. On 28 February 1940 the pilot V. F. Fedorov 1
accomplished the first flight in the USSR on a rocket-propelled air=-
craft. 5

ey pop—

Work on the creation -of high-speed jet airoralt acquired an ever
greater scope with each passing year. On 12 July 1940, the Defense il ¢
Committee with the USSR SNK adopted a decree which defined the proapects
for the further development of jet aviation equipment. The plan Which
] " was approved by the Committee envisioned the study of thé guestion of
"employing high-power jet engines for superscnic stratospheric flights
and the conduct of work on- turbojet engines (TRD) designed by A. M.
Lyul'ka so as to conduct the bench test of an engine as early as
December 19“0."5. It was namely the work on the creation of the
TRD that formed the basis for the future development of aviation.?
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The war which had begun greatly hindered the work but it was not
stopped. Already on 1 August 1941 the State Defense Committee (CKO),
by a special decree, required the designer V. F. Bolkhovitinov to
construct a jet interceptor fighter with powerful armament.8 The
airplane was created. On 15 May 1942 test pilot G. Ya. Bakhchivandzhi
accomplished the first flight in it. However, the test program could
not be completed - the airplane suffered a catastrophe on one of thé
‘flights. The valiant pilot -  communist died accomplishing an exploit
in the interest of scientific develoﬁment.

In July and November 1942, the :GKO adopted a decree requiring the
People's Commissariat for the Aircraft Industry (NKAP) to design and
_ construct a new jet interceptor with. a flight duration of 20 minu:tes
f and to produce 30 such aireraft serially.9 To accomplish this
mission, a special design ‘bureau was organized in the RNII. However,
the difficult situation at the front of the struggle with the fascist
agressors hamperéd the accomplishment of the epntqmplaﬁpq plan.

L.Csde . ~.
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The decree of the GKO of 18 February 1944 served as new impetus

in the development of jet aviation technology.l® With the NKAP, a
special scientific research institute was organized (NII-1) which was
to undertake research-design work. Groups of designers headed by

V. P. Glushko, L. S. Dushkin, A. M. Lyul'ka, A. M. Isayev, and M. M.
Bondaryuk who had worked previously on jet engines and who, prior to
this, were in different organizations and at different plants, were
assembled in NII-1. The creation of the new institute marked the end
of the separate nature of individual éollectives aﬁd persons who are
-engaged in jet technology. The decree required the NKAP to present

specific proposals on the construction of jet engines and jet aircraft
within a month,

The.decree of the GKO of 22 May 1944 outlined a broad program
for the construction of jet aviation equipment.ll The leading aircraft
design offices of A. S. Yakovlev, A. I. Mikoyan, P. 0. Sukhoy, and
S. A. Lavochkin were assigned the task in 1944-1945 where each one
individually was to create a fighter aircraft with a jet eng;ne,lg
designers V. P. Glushko, L. S. Dushkin, and A. M. Isayev :-experimgntal
models of liquid-propellant jet engines, and -designers A. M. Lyul'ka
and V. V. Uvarov - turtojet engines. "At the sametlmé,'oﬁe of the
engine-building plants was oriented toward the series production &f
Jet engines. ’

In implementing the assignments of the Party and the government,
in 1944 designers L. S. Dushkin and A. M. Isayev creatéd 'a ZhRD
[liquid-propellant rocket engine)] with a thrust of 1500 kg which
}successnully underwent state tests.13 In this same year, V. P.
Glushko constructed the RD-lkhz engine whose installation as a
booster on the YaK-3, LA-7, PYe-2, and SU-T7 aircraft gave an inereise
.£n speed' from 100 to 130 km/h.

-
i

Thus, as early as the prewar period and -during the years of the
Great Patriotic War the Communist Party and the Soviét government
directed great efforts toward the creation of jet aviation equipment
“in odr country. A specific base was created which subsequently was

used for the initiation of jet aircraft building in the postwar period,
y i
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At the end of 1945, the prospects for the development of aviation

were discussed repeatedly and in detail in the Party Central Committee ‘
and In the government. And in February 1946, the Central Committee of 5
the VKP (b) [All-Union Communist Party (Bolshevik)] and the SNK USSR
adopted a decree which envisioned an entire complex of measures directed
toward the expansion of scientific research organizations which had
existed and of the test-design bases of the aviation industry and

% improving experimental construction of jet aircraft, engines, and

» 4 special equipment. The Soviet scientists concentrated primary atten-

1€ tion on working out theoretical problems in the field of aerodynamics,

] the theory of jet enginés, and airecraft conétruction. It was necessary

?_ to do everything so as to surpass the achievements of science beyond

¥ the borders of our country in the shortest time. At the same time,

X the creation and series production of fighters with flight speeds up

{ to 950 km/h, bombers - 800 km/h, and experimental aircraft for the

E accomplishment of flights at-the speed of sound were planned.

ﬂf ‘Accelerated construction or'tes{-ﬁlants of designers A. S. Yakovlev,

.; A. 1 ¥ikoyan, and S. V. IX'yushin was planned. The design offlices

% 3 of A. N. Tupolev, P. 0. Sukhoy, and S. A. Lavochkin were strengthened.
;f The main motor-building design offices, and primarily those of V. Ya.

> ' T Klimov and A. A. Mikulin, were involved in work on the creatfon of

A | jet engines. j _ ;
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Clearly determining the basi¢ directions in the development of 4
aviation science and technology, the Party initiated great organiza-
tional work. The necessary conditions for creative activity were
‘created for aircraft designers. S. A. Lavochkin, having in mind the
work that had been conducted then, said that in 1946 a'leap such' as
,:' our aviation does not remember had been ‘made in the sphere of equip-
ping experimental installations and their organization.

———

. Special attention was devoted to the creation of a reliable turbo-
jet engine. This task proved to be most difficult, But with the
active assistance of Party organs of NKAP and the Air Force scientists
and designers were able to solve it successfully. Already In 1946 the
.series production of the RD-10 (thrust 900 kg) and RD-20 (thrust 800
kg) jet engines had begun, These were installed on test jet aircraft

5
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YaK-15 and MIG-9, 1% yhich were created in the same year by the
collectives of the design cffices of A. 8. Yakovlev and A. I. Mikoyan.
On 24 April 1985, exactiy 35 years ago, test pllots communists M. I.
Ivanov and A. Ye. Grinchik accomplished the first flights in these
aircrafts and on 18 August 1946 a group of jet alreraft took part in

‘the air parade in Tushino air show for the first time.

The design offices of P. 0. Sukhoy and S. A. Lavochkin, which
had constructed the SU=-9 and LA-150 alrcraft, successfully coped with
their tasks in 1946. 1In 1947 the LA-160 experimental airplane was
created - the first aircraft in the Soviet Union with a swept wing,
which played an exceptionally important role in the subsequent develop-
ment of high-speed aviation.

In 1947, the Party and the government assigned the mission to the

‘designers to create a reliable, high-speed fighter and frontal
+bomber with high combat qualities, which would be one more step forward

in the development of aviation technology. For this, it was necessary
to -construct new, more_ﬁbwerrul and economical engines. This task

was also successfully accomplished by thé designers and scientists.

In August 1948, the engine-construction design office of V. Ya. Klimov
created and put into series production the RD-45 engine (thrust 2040
kg), and in November = the VK-1 engine (thrust 2700 kg). The develop-
ment and putting into production of these ‘engines was an important

stép in 1mprov1ng'30viet jet tedhnology.

Important results in the work were obtained by the design offices
of A. M. Lyul'ka and A. A. Mikulin. The former constructed the TR-3
engine (thrust 3600 kg) in 1948, and the latter - the AMRD-2 -engine
(thrust 4250 kg) and the AM-3 engine which was the biggest as regards
the amount of thrust (8700 -kg) in 1949-1950. The construction of the
latter permitted beginning the production :of jet long-range bomber
aviation.

The creation of Soviet jet engines of great power advanced Soviet
aviation technology to the leading place in the world. At the end of

. the 1940's - beginning of the 1950's -~ foreign aviation industry did

6
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. not have such turbojet aviation engines. Thus, obtaining more improved
engines, the aircraft designers successlfully accomplished the task ,
assigned by the party - to construet airplanes whose speed would
approach the speed of sound. ' I

The creation of the MIG-15 jet righte} by the collective of the
design office of A. I. Mikoyan at the threshold of 1947-1948 became
? a stage in Soviet aircraft construction. It was put into series
E . production in August 1948. Several years passed and the entire
1
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aviation world began to speak about this aircraft. The MIG-15 was
not only not inferior in its combat qualities to the similar American v
"Sabre" aircraft, but also surpassed it, especially in maneuver i
characteristics - its threeé cannon proved to be considerably more
efifective than the six machine guns of the "Sabre." Subsequently,

the collective of A. I. Mikoyan's design office substantially improved
the aircraft's aerodynamics. Test pilot I. T. Ivashchenko accomplished
flights exéeeding the speed of sound in May 1951 on a new aireraft

] ‘which subsqquent1§-reoeived:the designationLHIG-l?.l5 i Q!

T LT

In November 1947, A. S. Yakovlev's design office constructed qgeiy
.YaK-23 jet fighter which had good takeoff and landing characterigtics
* ‘and maneuverability. At the beginning of 1948, the design or orfife
‘of° 8. A. Lavochkin constructed the LA-15 jet fighter which possessed
the least flight weight in comparison with -other similar Soviet and
foreign aireraft, ' ' '

[ The problem of creating a front line jet bombkr was solved

y ?eﬁfectivelg. In 1948, the design offices of S. V. Il'yushin and A.
3t ‘N. Tupolev designed the IL-28 and TU-14 aircraft. The former had

' ;high perfomance daeta for its time; it became the basic frontal bomber
jand reconnéissance plane of the 1950'3.15 ) 5
i

) -Thus, three or four years after the completion of the Great
‘Patriotic War Soviet scientists, designers, engineers, and workers
‘under the direction of the Party and relying on the achievements in the
" .economy and Soviet science and technology dchieved -outstanding

* successes in the development'or jet aviation. A generation of jet T
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fighters was created whose speed came right up to the speed of sound.
The Air Forces received a jet bomber which was incomparably more
improved in its performance characteristics than the former aircraft.

The Party and the government considered as the most important
task the creation of long-range, high-altitude, high-speed jet bombers.
In the beginning-of 1950 the design office of A. N. Tupolev began to
create a jet bomber with a flight range of 6000-7000 km. The

" collective coped confidently with the mission. The TU-16 airecraft,

the first bomber with a swept wing, was ready, underwent state tests,
and was put into series production in 1952. Ir September 1953 the
"M" heavy bomber designed by Myasishchev was also put into series
production, i

-Great credit in the working out of problems in: ‘the development

" of jet aviation belongs to the scientists of the Central Aerodynamic

Institute "TsAGI), the Central Institute for Aireraft Engine Building
(TsIAM), the All-Union Institute for Aviation Materials (VIAM), and
other scientific research institutions as well as to the scientists
of the Air Force engineering academies.

An important role in the establishment of jet aviation belonged
‘to the collective of the Scientific Testing Institute of the Air Force
(CK NII VVS) [State Red Banner Scientific Testing Ihstitute -0f the
‘Air Force]. The institute worked out problems in the operation of
‘new equipment, studied and tested all experimental :models of aircraft,
:aircnaft engines, armament, and special equipment for aircraft, and
‘oonducted a large volumé of scientific-research work in the combat
employment of aviation equipment. The Aviation Technical Committee

. of the Air Force which was created on the decision of the Council of

Ministers of the USSR in July 19U6 was occuppied with working out
prospects for the development of the Air Force.

The development and putting of new types of afreraft into series

production required the complete restructuring of the entire aviation
‘industry. On instruction of the Party Central Committee and the
government, aviation enterprises wgre replenished with special
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equipment, technological processes were improved at the plants, flow-
line production was introduced, and important work was conducted on
raising the qualification of specialists in the aviation industry.

The output of jet equipment increased at high rates. By 1953, the
aviation industry had completely changed over to the production of
Jjet fighters and frontal bombers. The production of this type of
piston aireraft was stopped.

The re-equipping of .the Air Force occurred as new equipment
arrived from industry. In'January 1947, the government approved a
special plan., It defined the sequence for re-equipping, basic initial
data, and the direction for further improvement in the performance
characteristics of the aircraft. Fighter iiiation, as the main means-
fer ensuring the security of our Motherland's aerial borders, was
re-equipped first of all with jet equipment. It was intended to end
‘work on jet aircraft suitable for introduction into series production
and for the re-equipping of bomber aviation by the end of 1948. A
program for the development of long-range aviation was also outlined.

In 1946, the first MIG-9 and YaK-15 jet aireraft arrived in the
inventory of the Air Force, in 1947 - the YaK-17, and IQHS the mass
1re-equ&pplng of fighter aviation with the MIG-15 and LA-15 aircraft
was begun. The MIG-15 became the basic fighter in the Soviet Army
Air Force. In August 1951, -the new MIG-17 fighter was accepted into
“the inventory. ‘

1
The re-equipping of frontal bomber aviation with jet equipment

became possible after, in the beginning of 1950, the aviation industry
‘began series production of the IL-28 aircraft. At the end of 1953,.
the TU-16 long-range jet bomber arrived in the inventory of the

“Air Force. '

:

The technical re-équlpping of fighter and frontal bomber aviation
with first-class jet aircraft was completed in 1953-195"- The
‘re-equipping of long-range aviation began. Great attention was devoted
to improving the armament of the airplanes, ensuring the normal

9 i
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efficiency of the crew at great altitudes and speeds, increasing the
quality of radar and radio-navigation means, the creation of highly
productive means for ground servicing, the construction of the appro-
priate ground bases (first-class airfields), and equipping them with
systems for the instrument landing of aircraft.

The jet fighters were armed with the most improved high-speed
"aviation cannon with calibers of 23 and 37 mm. The defensive armament
of the bombers also became cannon-type. MNew types of free rocket
projectiles with which the jet fighters and bombers were armed at the
beginning of the 1950's were created. As a result of the installation
of new models of armament, the Salvo per second of the jet fighter
betame several times more powerful than the salvo of -the fighter of
the war period. %

In the postwar period, exceptionally great significance was
-attached to the development of radar equipment, and in particular,
Iradar equipment for airplanes. The Party Central Committee and the
Soviet government adopted a number of decisions in this direction.
As a result, by the beginning of the 1950's radar sights were créated
for the armament of jet airplanes and aviation was provided with means
which provided the opportunity to accomplish flight under difficult y
'ueqther conditions day and night. 1
: The re-arming of the Air Force with new, more improved equipment
.increased its combat readiness and expanded considerably .the capa-
bilyxties for the combat employment of aviation units. The organiza-
'tional structure of the Air Force was also constantly improved,
‘permitting an improvement in ¢ontrol of aviation and the more efficient
‘solution of problems connected with its mastery, combat employment,

and material support.

" -~ Soviet aviators often demonstrated high skill in thé mastery of

'neu aviation equipment at celebrations in honor of Soviet Air Force

Day, in the course of ‘daily combat training, and on tactical flight ;
.exercises. On 3 August 1947 individual and group piloting in jet . é
aircraft was demonstrated for the first time by I. P. Polunin, :

10
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N. I. Khramov, P. G. Solov'yev, and V. V. Yefremov. For successful
‘ mastery of jet equipment, many pilots, engineers, and technicians were .
] awarded orders and medals of the Soviet Union and pilots M. I. Ivanov,
I. T. Ivashchenko, P. M. Stefanovskiy, and P. Ye. Fedorov were awarded i
the title of Hero of the Soviet Union.

Thus, fundamental qualitative changes in the development of our
} country's Air Force which were connected with the transition to jet
P airplanes occurred in the first postwar period (1946-1953). The
¢ re-equippping of fighter and frontal bomber aviation with first-

generation jet equipment, the most characteristic feature of which

} b was subsonic flight speed, was completed. These airplanes had more
improved armament and equipment than their predecessors.
} " -
i The history of the creation of jet aviation became an integral
; part of the history of the Soviet State which rerlects the ‘majestic
labor and soldierly victories of our people. 5

I
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Now the Air Force is equipped with qualitatively new aviation

( g equipment. The aircraft which are in the Air Force inventory possess
# high performance characteristics, contemporary -equipment, and powerful
p - ] rocket and cannon armament. The successes achieved in the development

of aviation are the résult of the tireless concern of the Communist
_Party and the Soviet government for the strengthening of the country s i
‘defensive capabllxty

é ; In implementing the decisions of the 26th CPSU Congress, the

{ 'Soviet aviators are persistently mastering the new generation of jet
;aireraft, improving their combat skill, raising their vigilance and
1 ‘combat readiness in every possible way, and standing vigilant guard

. A

i e j ' ‘over the 1nuerest of .our great- Hotherland 'i
il ' 1
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Lyul'ka engines weré installed in the IL-22 experimental alrcraft
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