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TIS IS HOW IT ALL BEGAN

Dr

I. MOO.LOV

The Cradle of the Sputnik.

This year, thirty yeae will have passed since that time when a group of

scientists and followers of 1. E. Tsiolkovskiy began a systematic scientific research

and experimental design effort in the field of rocket propelled flying apparatus.

Many interesting scientific ides and a large number of successfully working design

we created by this group.

However, our scientists and designers had a modest evaluation of the results

of their first efforts* and almost nothing was published in the press about their

successes. But the activitiesin the creation of rockets conducted at that tim in

foreign countries, was widely advertised by the press. -At times, the expected re.

suits were proclaimed as accomplished. In the American. Znglish. French, and Germs

newspapers of those years, there quite often appeared sensational ccmmunications

about supposedly accomplished and highly important discoveries and. inventione in the

field of rocket motion and even about preparatory rocket launches to the Moon. These

'sensations" were exploded, like soap bubbles, which, however, did not prevent the

appearance of d.ers ,after a short tire, which were still further from the truth.

Such a diverse approach to the interpretatioa of native and foreign aetivit
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In rocket technology gave rise to .sone's erroneous opinion that In our country

this field was developing slowly and without success. The western press even cam

to the point of uttering the absurd surpositions about the idea that Soviet rocket

technolog supposedly appeared only after the second world war by hsving borToed

the basic ideas of German rocket technology.

It would be better to let the fects speak for themselves and show that the

foregoing i not the case. The Soviet Union is not only the source of the theory

cf reaction motion and space rockets, but is also the country which was the first

to display extensive experimental work in the field of rocket technology. TM con-

ception of the science, which later came to be called Cosmonautics, occurred In the

midst of the popular organization, Osoaviakhim (Society for the Protion of Defense

and Aero-Chemical. Development): early in 1931. at the Central Council. of Osoeviabld,

a Reaction r-gln-s Section was organized. The director of it was F.A. Tsander.

intoIn the second half of 1931, this section was transformed / the Group for the

Study of Reactive Propulson - MRD. Analogous groups also began to arias in

other cities* After the Moscov group, the mst potent was the one In Leingr a -

Le 3.

The GIRD collectives were prirJarily ccmposed of young scientists, engineers,

designers* and workers who were resolved to devote their lives to the develomeUt

of rocket technology, and to the realization of interplanetary intercourse.

During the first period, GTI wea concerned, for the most part, with the

propegition of rocket technology, :with the gathering end unification of specialists'

who were interested in this problem, and with the training of specialists. In the

beginning of 1932, on the initiative of the directorate of the Central GIRD, cour-

es of instruction on rocket technology were established in Moscovo Lectures on this

subject were given by eminent Soviet scientists. The older members of the GIRD,

even now, gratefully recall their teachers and those excellent lectures. A very

interesting course on the dynamics of reaction apparatus was given by V.P. Vetchin-

kin,. Many of the students have also peserred the sumaies of the lecture by

1TD-T?.63.6l2/1-t2 2



ZL. Zerokiy on hyrodynamics and g,,s dynamics. B.S. Stechkdu pre sented a basic

course of lectures on bin own theory of air-jet engines. VEJD. These lectures served

as a guide for the design of the world's first air-jot engine. A very iinating

coreon experimental aerodynamics was presented by N.A. Zhurevcen)ak. The WrOW=

also Included a. course on the physiologjr of higb flight and vw given by cms of tb*

founder, of aviation mendicine, Doctor Dabratvwoskiy.

Promn Theorr to Experimentation

In April of 1932, ths, GIFO experLiwntal base max organized in Moscow at 119

Sadovo-Spassiy St. Here, 'work was also be-gun on the creation of jet engines and

rockets. The scientific activities of GF in this new field of technology was sup-

ported by sw mnent Soviet scientists. The GI]D members and mny~ other inwentora.

%A wrked in those years on rocket technology, always received aid, rapport* and

valuable advice from Academician B.N. Yurlyev. Professors A.V. Kvasnikov. N.A. ftyi,

XLe. Payev, P.1 * 71rankl, and X.A. Putilov. In those years, ProfenoW Putilov crega-

Ied a department of gas dynamics at Gor'kovskiy University; anm of the criginel

teoretical dis cipline* on rocket technolog.

HEving evolved a broad scope of activities, the =P.D directors reached a

basic direction; the 4solution of the most important principal problesm. The firsrt

among these was the problem of rocket power; the search for the moat effcient fue'L

and the creation of reliably operating rocket engines.

As far back as 1930, while vor)d-rg at the Central Aero-Eydrodynamical Insti-

tute, ToACM, P.A. Tsandar constructed and successfully tested the reaction engine,

03-1, which operated on gasoline and compressed air. Having transferred to GUM,

l.A. Tsander designed the engine, 0-2. which operated on gasoline and liquid wwges,

The preparation of this engine was completed on the 23rd oll December, 10932, and in

Yarch of 1933, stand tosts were begun. During these tests* the engine aR-2 cone-

ated a thrust of 50 )dloprain

In 1930~, a group of scientists in Lazngrnad constructed this country's first

meatteonglne which operatedl on liquid ocuposents. Toluons %,as applied as fiWel
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In 1931,

and @s the oxidizing e@ent, a tetroxide of nitroesn or liquid oxygen was used. ^hZis

engine, which was designeted as 0,OM-l, successfully passed through firing tests by

having genereted up to 20 kilograms of thrust. Already at that time, Soviet design-

era developed a method for the chemical ignition of fuel in liquid-fuel rocket eng-

ines, which subsequently proved to be one of the most effective. On the basis cf

experience obtained during the testing of these engines, Soviet designers, in the

following years, projected a whole. series of liquid reaction engines. During the

course of only one year. 1933, an entire series of liquid-fuel rocket engines were

created, which operated on kerosene and nitric acid: from the OF4-23 to the ORR-

52. These engines were already developing a significant thrust. The engine. OI4-50e

developed for one of the experir-ental rockets, bad a thrust of 150kg., and the ene

0W-52 shewed a thrust of 300kg. during tests.

in 1936, formal stand tests were made for one of the better liquid-fuel roe-

et of that period -- the 0H1-65. Thi!. engine operated n kerosene and nitric acid.

Its tkrust could be regulated in the range of 50 to 175kg.

The fuel wa supplied to the combustion chamber with the aid of compressed

as, whereby the feed pressure reached 35 atm csph#res. The ecobustion was accom-

liebed by means of a powder charge which was ignited by an electric fuse. The com-

buetion chamber and the nozzle vere cooled on the external side with nitric acid.

The ORK-65 engines sustained numerous firings. For exarrple, the first model

vent throu&i 49 firings and, in all, cpereted for more than 30 minutes: 20 firine

vere on the stand, 8 firings on one of the rccketsr and 21 firings on the rocket

aircraft, OSK-9". The second model operated on the rocket craft during ground teste

for six firing of 230 continuous second@, which was.for that time* tremendoug pro-

After that, another series of Soviet rocket engines were created Which

operated on kerosene and nitric acid. The photographs show a group of these engines.

At the same tine, successful work was conducted on the creation of liquid-

fuel rocket engines which operated on alcohol and liquid oxype.
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Arom 1932 to 1941, that is, up to the beginning Of the Patriotic Var, 118

different rocket engine designs were crepted in our country.

The success in developing reaction engines permitted the realization of a

large number of rocket firings even in the early 1930s.

The first Soviet rocket flew into the Sky on the 17th of August. 1933. It

wvs a GIRD rocket, Model 09. It was 2.4 meters in length, with a diameter of 180001.

and the launching weight consisted of 19kg. of which 6.2kg was payload: apperautm

and parachute. In the period 1933 to 1934. rockets of this type were launched =1W

times. They attained an altitude of up to -500 meters.

Iver Higher and Higher

The second to fly into the air on the 25th of November, 1533 was a rocket

desiged by F.A. Taander, the GIRDf-L It had a length of 2.2m, a diameter of 1I40.

sad a launching weight of 29.5kg. Its engine operated on alcohol and liquid oVIPn.

and it developed a thrust of 70kg.

The design of rocket 007° is interesting. In it. the engine was located

above the center of gravity and the fuel tanks were placed in the stabilizers. In

each of the four stabilizers was one tank# two tanks contained alcohol and two with
and

o3yaen. The height of this rocket was 2m.,/the leunching weight, 35kg.e Engine

thrust: 85kg.

In 193_5. a detached group of designers from GUM conducted flight tests of

yet ancther type of Soviet rocket. It had a length of 1.8m., a diameter of 200mn.,

and a launching weight of 39kg. An engine having a 100kg. thrust was installed on

it. During a little more than two years. this group conducted several tens cf roe-

at. launchings, many of which reached an altitude of 500mn.

In 1936. the reaction group at the Central Council of the Society for the

Promotion of Defense and Aero-Chamical-Development constructed and tested a rocket

which had a launching weight of 10kg. The length of the rocket was 1.642m, the dia-

meter 126am. Its engine operated on alcohol and liquid oxyWu and developed a

thrust of 40kg.
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In 1937, the Reaction Group of the Stratosphere Commaittee constructed stifl

another rocket. Its engine operated on alcohol and liquid oxygen. Besides tble,

water was added to the combustion chamber, which lowered the specific thrust sa-

what but facilitated the cooling of the engine.

In 1937. flight tests were established for a new series of rockets which wee

created by a group from GIRD. The weight of each of these rockets attained 97ke

of which about 10kMg. consisted of payload. The length of the rocket wes 3.2m4 the

diameter, 300=n. and the engine thrust, 200kg. Your fuel tanks were mounted In

parallel in the framework of the rocket.

In 1939, the launching of still ancther Soviet rocket was made. For the first

stage of this rocket, a solid-fuel rocket engine was used. while the second stage

had a ramjet engine which was designed on the basis of a theory by Aceadeseian B.Se

Stechkdn. The launching -eight of these rocketa consisted of 7.07kg. 1or the per-

iod from 5 March to 19 May 1939, 16 rockets of this type were tested. During the

tests on the 19th' of May, 1939- one of these rockets reached an altitude of 18004.

These were the world's first tests of a rocket vith en eir-Jet engine and the first

flights of two-sttge rockets because elseu..ere the to stage rocket 'Bempe& wa

first tested in the USA only in 1949, that is, ID) years later.

Much work was also conducted by GIRD for the realization of menned flight of

rocket flying apparatus. The same F.A. Teander proposed to uss the OR-2 engine for

Installation on a glider designed by B.I. Cherancvakiy. Later, GIRD memters prepar-

ed this glider, which received the designation *GIRD 16, for testing as a rocket

aircraft.

I In 19040, the pilot, V.K. Fedorov, accomplished the first flights on the roe-

ket aircraft "SK-9' "hich had a liquid reaction engine.

In 1939-1940. the pilot, P.Te. Loginov. succe-T'.-,lly conducted flight tests

of rajet engines vhich wr installed as booster engines on an aircraft iesied

by N.N. Polikarpov.
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On the 15th of MAy, 1942. the pilot. G.Ya, Bakhchivandzhi. completed the

first flight in a rocket fiEhter-aircreft designed by V.F. Bolkhovitiuov.

From engine to engine and frc= rocket to roket, the designs became all the

more thorough. New projects continued to appear from the designers and these inspi?.

* ed the dream of the time when a Soviet man would step into the Cosmos.

Graphic not Re-rcducizle.
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.4.

o Its Constructio.

10 Thi Check of a Pocket with Liquid O3ygen. C .7m

0

A 2 Twoae Roc ketet 'G l I h nee anoti
- I -~~~~~ RoauchtingiStned .A.Tadr iet

o. Still another Model C ca been constructed

by the Reaction Section of the Society'

for toe Promotion of Defense ard Aero-
Memical Developmnt.
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£~1i~iCNOT

5.How iach labor bad to be expended in order to prepare the man complicated and
reliable paz'ts2

* ~i~J~' EPROUCIBLE

6,A Entire Series of Liquid-Puel. Rocket Engines are installed into position for
testing. J ,Y

~~A?-ICOT

REP iUCIWBLE

7. This is vhat a Tbree-Chamtered Liquid-Fluel Rocket-Engine looks like.
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