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THIS IS HOW IT ALL BECAN
BY
1. MERKULOV

The Cradle of the Sputniky

This year, thirty years will have passed since that time when a group of
u;:iontista and followers aof K, E. Tsiolkovskiy began a systematic acientific research
and experimental design effort in the field of rocket propelled flying apperatus.
Many interesting scientific ideas and a large mumber of successfully working designs
were created by this groupe .

However, our sclentists and designers had a modest evaluation of the results
of their first efforts, and almost nothing was published in the press about their
mccnul.- But the activities,in the creation of rockets conducted at that time im
foreign countries, was widely advertised by the press, - At times, the expected re-
sults were proclaimed as sccomplished. In the Americen, Znglish, French, and Germem
pewvspapers of those years, there quite often appesred sensational communiecations
.about supposedly accomplished and highly important discoveries and invention‘ in the
field of rocket motion and even about preparatory rocket launches to the Moon, These
*sensations® were exploded, like soap dudbbles, which, however, 4id not prevent the
appesarance of c.hers,after s short tire, which wers still furtbher from the truth.

‘Such a diverse approach 0 the interpretation of mative and foreign activity
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in rocket teehnolog' &ave rise to ‘someone's erroneous cpinion that in ocur country

. this field wes developing slowly and without success. The western press even came

20 the Doint of uttering the absurd surpositiors about t'ho idea that Soviet roeht
technology supposedly eppeared cnly at?er the second world war dy having bomvol
the basic ideas of Cermen rocket technology,

It would be better to let the fects apesk for themselves and show that the
foregoing 1s ot the cese. The Soviet Union is not only the source of the theory
cf reaction motion and space roghtu. but is slso the country vhich was the first
to display extensive experimental work in the field of rocket techmology. The con-
ception of the science, which later came to be called Cocgmonautics, occurred in the
midst of the popula_r organization, Oscaviakhim (Society for the Promotiom ef Defense
and Aero-Chemical Development): early in 1931, at the Central Council of Oscevialhim,
a Reactiom Engines Section was organizeid. The director of it wvas F.A. Tsender.

In the second half of 1931, this section m‘tnufomdi-ll‘“tho Group for the
Study of Reactive Propulsion, -—- GIRD, Analogous groups also began to arise ia
other cities. After the Moascow group, the most potent was the cne in Leningrad, -
LenGIFRD,

The GIRD collectives were primarily composed of young-.cientista. engineers,
designers, arid workers vho were resolved to devote their lives to the development
of rocket technology, and to the reeslizstion of interplenetery intercourse.

Duricg Ithe first period, GIRD was concerned, for the most pert, with the
propegrtion of rocket technology, ‘with the gathering end unification of apecialists
who were interested in this prodlem, and with the treining of specialista. In the
beginning of 1932, on the initiative of the directorate of the Central GIRD, cours-
es of instruction on rocket technology were established in Moscows Loctmi on this
subject were given by eninent Soviet scientists. The older members of the GIRD,
even now, grattfulxy recall their teachers and those excellent lectures. A very
interesting course on the dynanics of reaction apparstus was givenm by V.P. V-etchin-

kig. . Mamy of the students have also rreserved the summeries of the lectures by

FID-TP-63-612/112 2




‘,‘"" Zemekiy on lﬁdrodynamics end gns dynemics. B,.S. Stechkin pre-oezrted e basice

"ecurse of lectures on his owm theory of sir-jet engines, VRD. These lectures served
#s 8 guide for the design of the world's first air-jet engine. A very ulﬁamt'iu
eonru on experimental serodynamics was presented by N.A. Zbursvchenln., The iroﬂ'l-
_ -also included a. course on the physiology of high flight and wes given by one of th-

1

 founders of avistion medicine, Doctor Dobrotvorsidy.

' From '!'beog. to Experimentation
In April of 1932, the GIRD experimental bsse was orsanized in Moscow at #19

Ssdovo-Spasskiy St. ngc. work was also begun on the creation of jet engipss and
rockets. The scientific activities of GIFD in this new field of teehndlog wes sup-
ported by prominent Soviet scientists. The GIRD members and many other inventors,
who worked in those years on rocket techmology, always received aid, support, snd
valuable advice tron Academician B,N. Yur'yev, Professors 4.V. Kvasnilov, N.A. Fymin,
K.l Payev, F.I. Prankl, snd K.A, Putilov. In those yeesrs, Profent-:r, Putilov orgsn-
1208 a departzent of ges dynamics at Gor'kovskiy University; cme of the originel
theoretical disciplines on rocket technology.

Eeving evclved a broad scope of activities, the &RD directors reechai a
besic direction; the.solution of tie most impartant principel mbloin. The first
emorg these was the problem of rocket power; the search for the most efficient fuel
and the creation of relistly operating rocket engines.

As far back es 1930, while workirg at the Central Aero-Fydrodynanical Ineti-
tute, TsAGI, F.A. Tsander constructed and successfully tested tke reection engine,
OR-1l, which operated on gascoline and ccmpressed eir. Having transferred to GIRD,

" Pohe Tsander designed the engine, CR-2, which operated on gasoline and liquid oxygen.
The rreparstion of this engine was eo::;pletod on the 23rd o2 December, 1932, end in
)h;'ch of 1933, stand tut; wers begun. During these tests, the engive CR-2 gener-
ated a thrvet of 50 Xilograms.

In 19397, » group of scientists in Leaingrad constructed this country®s first
reaction engine which operated om 1iguid ocmponents. Toluens vus applied as fuel

*TD-T7-63-612/142 3




. In 1931.
end ss the oxidizinz egent, s tetroxide cof nitrogen or liouid oxygen was used, /This

engine, which wes designeted as CRM-1, successfully pessed through 2iring tests by
having genersted up to 20 kdlograms of thruet. Already at thet time, Soviet design-
ers developed s methcd for the chemicel igni:hion of fuel in lijquid-fuel rocket eng-
ires, which subsequertly proved to be one cf the most effective. On the basis cf
oxperiepce obtained during the testing of theze engines, Soviet designers, in the
follow;lng Years, projected a whole serier of liquid reaction engines. During the
courss of only one year, 1933, an entire series of liquid-fuel rocket engines were
mated./-\wbich operated on kerosene and nitric acid: from the OAM-23 to the ORM-
5<. These engines were already developing a significant thrust. The engine, ORM-50,
developed for one of the experirental rockets, bed a thrust of 150kg., and the engine
Of#4-52 shcwed a thrust of 300kg. during teste,

In 1936, formel stand tests were made for one of the better liquid-fuel roc-
ets of that period -- the ORM-65. Thig engine opersted cn kerosene and nitric escid.
Its thrust could be regulated in the range of 50 to 175kge.

The fuel was supplied to the combustion chexter with the aid of compressed
gas, vhereby the feed pressure reached 35 atamcsphzres. The coctustion was accom-
liehed by means of s powler charge which wes ignited bty en electric fuse. The com-
bustion chamber and the nozzle were cooled on the externsl side with nitric scid.

The (RM-65 engines susteined numerous firings. For exarple, the first model
went through 49 firings and, in ell, cpsrated for more than 30 minutes: 20 firings
v;n on the stand, 8 firings on one of the rcckets, end 21 firings on the rocket
. sircraft, "SK-9*. The second model operated on the rocket craft during ground tests
for six firings of 230 continuous seccnds, which was,for that time, tremendous pro-
gress.

After that, another series of Soviet rocket engines were crested vhich
operated on kmrosene and nitric acid. The photozraphs shov a &oup of these engines.

At the same time, successful work was conducted on the creatiom of ligquid-

fusl rocket engines wvhich operated on alcohol and liquid oxygen.
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From 1932 to 1941, that is, up to the beginning of the Patriotic Var, 118
different rocket engine designs were crested in our country.

The success in developing resction engines permitted the reslizstion of a

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

The first Soviet rocket flew into the gky on the 17th o'f August, 1933. It
wes a GIRD rocket, Model 09. It wvas 2.4 meters in length, with a dlameter of 180am.
and the launching weight consisted of 19kg, of which 6.2kg vas payloed: spparatus
and parachute. In the period 1923 to 1934, rockets of this type were launched many
times. They attained an altitude of up to 1500 meters. .

Ever Higher esnd Higher

The second to fly into the air on the 25th of November, 1533 was & rocket
designed by F.A., Tsander, the GIRD-X. It had a length of 2.2m, a diameter of ]J;Om.
and a launching weight of 29.5kg. Its engine operated on slcohol and liquid oxygen,
and it developed a thrust of 70kg.

The design of rocket *07* 4is interesting. In it, the enzine was located
above the center of grevity and the fuel tanks were placed in the stabilisers. 1In
easch of the four stetilizers was one tanky ¢wo tenks contained alcohol and two with

and
oxygen. The height of this rockst was 2m.,/the lsunching weight, 35kg., Engine

thrust: 85kg.

In 1935, a deteched group of designers from GIRD cozducted flight tests of
yet ancther type of Soviet rocket. It had a length of 1.8m., a diameter of 200mm.,
and a launching weight of 35kg. An engine having a 100kg. thrust was installed on
it. During a little rore than two years, this group conducted several tens cf roe-
ket launchings, many cf which reached an altitude of S000m.

In 1936, the reaction group et the Central Council of the Soclety for the
Promotion of Defense and Aero-Chemical-Development constructed and tested a rocket
vhich had a launching weight of 10kg. The length of the rocket was 1.642m, the dia-
neter 126mm, 1Its engine operated on alcc:_bol and ligquid oxygen and developed a
thrust of 4Okg.
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In 1937, the Reaction Grcup of the StratosThere Comittee constructed still
snother rocket. Its engine operated on alechol and lisguid oxygen. Besides this,
weter was sdded to the combustion chamber, which lowered the specifiec thrust some-
what but facilitated the cooling of the engine. |

In 1937, flight tests were established for a new series of roclets which were
created by a group from GIRD. The weight of each of these Trockets attained 97kg,
of which lbO\..lt 10kg. consisted of pqload. The leagth of the rocket was 3.2m, the
diameter, 300mm. and the engine thrust, 200kg. Four fuel tenks wers mounted in
parallel in the franmework of tkhe rocket.

In 1939, tbe launching of still ancther Scoviet roclket was msde. Yor the first
stage of this rocket, a solid-fuel rocket engine was used, wiile the second stage
had & ramjet engine which was designed on the basiz of a theory by Acadexician B.S,
Stechkin. The launching weight of these rockets consisted of 7.07kg. For the per-
fod from § March %o 19 Mey 1539, 16 rocke<s of this type were tested. During the
tests on the 19th of May, 1939, cne of these rocketa reecred an sltitude of 1800m.
These were the world's first tests of s rocket with sn air-iet engine and the first
flights of two-atsge roclets decsuse elsevhere the two stzge Tocket *Bamper® was
first tested in the USA only in 1949, that is, 10 vears later.

Much work wes also conducted ty GIRD for the reslization of manned flight of
rocket flying 'cppu'atus. The sexme F.A. Tsander proposed to use tte CR-2 engine for
installztion on a glider designed by B.I. Chersncvakiy. Later, GIRD memters prepar-
od this glider, which received the designation *GIRD RP1°, for tesiing a3 a rocket
sireruft.

In 1640, the pilot, V.K. Fedorov, accomplished the first flights on the roc-
ket l‘.ﬁ-‘cnft *SK-%* which had a 1liquid reaction engine.

In 1939-19L0, the pilot, P.Ye. Loginov, succz-="":11ly conducted flight tests
" of ramjet engines which wers installed as beoster engines onm an aircraft designed

by N.N. Polikarpov. X
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Cn the 15tk of May, 1942, the pilot, G.Ye, Baxhsnivandzhi, completed the
‘first flight in a rocket fightes-aircraft designed by V.F. Bolkhovitinow.

From engine to engine amd frca rocket to rocket, the designs becam? all the
more tborouéh. New projects cortinued to appear from the designers and these inspire
ed the dreem aof the time when a Soviet mer wculd atep into the Cosmos.

Grapnic not Resrciucidle.
-~ e,

2. The Rociet *GIRD-X*. The Ploneer Soviet

Rocket Engineer, F.A, Tsander, directed
Its Construction.
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4. A Two-Stage Rocket is Installed on the
Launching Stand,

3. Still another Model kes been constructed
by the Reaction Sectiom of the Society

for the Promotion of Defense and Aero-
Cr.emical Development.
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S. Bow much letor had to be expended in order to prepere the maay complicated and
reliable pearts?

6. An Entire Series of Liguid-Puel Rocket Engines ere irstalled into position fer
testing.

7. This is vhat a Three-Chantered Liguid-Fuel Rocket. Engive looks 1ikes
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