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THIS IS HOW TT ALL BECAN
BY
1. MERKTLOY

The Credle of the Sputniky

This ysar, thirty years will have passed gince that time when a group of
l;iontista and follovers of K, E. Taiclkovakiy began a systemetic scientific research
and axperinental design effort in the field of rocket propelled flying apparatus.
Many interesting scientific ideas and a largs number of suscessfully working designs
ware created by this group. .

Rowsver, our sclentists and designers had s modest evaluation of the results
of their first «fforts, and almost nothing wes publizhed in the press about thelr
mcouu.- But the activities,in the creatiop of rocketa conducted at that time im
forelgn countries, was widely advertised by the preas, - At times, the expscted Te-
pulta were procleimed as sccomplished. In the American, English, French, and Germsm
nevppapers of those years, there quite often appesred gensatiopal communications
.a‘bout supposedly accompliished and highly important discovsries and inventionl in the
f1eld of rocket moticn end even about preparstory rocket launches to the Moon, These
*zensetiona® wers sxploded, like scap bubbles, which, however, 4id not prevent the
appearance of cihersyafter a short tirs, which wers atill furtber from the truth,

Such & diverse approach to the intsrpretation of pative and foreign actividy
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~ ia rockat technology gave Tise to ‘acoeone's erronecus cpinion that im cur country
_this fi1eld wea developing slowly and without success. The western press sven came
to the Doint of uttering the absurd surpositicrs about t'ht idea that Soviet rocht
technology supposedly appeared cnly at?er the seocond world war by having ‘borml
the basic 1deas of Germen rocket techoology.

_ | It would be 'botter'to. let the fects speak for themselves and sbcn that the
foregoing is not the case. The Soviet Union is mot only the -a:ri:c of the theory
cf regction motion and apacs rcgknt-. but is slmo the country which was the first
t0 display extensive experimentsal work in the field of rocket techmology. The m-
ception of the science, which later came to be called Cosmonmutics, occurred in the
midst of the popula;: organization, Oscaviakhinm (Sceiety for the Fromotion of Defense
and Aero-Chemical Development): early in 1931, at the Central Council of Oscevialhim,
a Reactiom Engines Section was organized. The director of it was F.i, Tasnier,

In the second half of 1931, this section was tnurmi?totho Group for the
Study of Remctive Propulsion, —-- GIRD. Analogous groups also began o arise ia
otber citles. After the Moacow group, the nost Dotent was the cne in Leningred, ==
LenGIFD,

The GIRD collectives were primerily composed of young‘ stientista, enginesrsy,
desigrers, atl worlers vwho were resolved to devote their liwves to the developmewt
of rocket technology, and to the reslizstion of interplanetsry intercourse.

Duing .the first period, GIRD wes concerned, for the moat part, with the
propegetion of rocket technology, with the gathering end unification of apecislists’
who wers interested in this problem, and with the treining of specialists. In the
begioning of 1932, on the inpitiative of the Qirectorate of the Central CIRD, coury-
e of instruction on rocket technologzy were established in Moscow. Lectures on this
subject vers givea by minent Soviet scientists. The older members of the GIRD,
even LoV, gntnfully recall their teachers and those excellent lecturea. A very
interssting course on the dynanics of reection apparstus was given by V.P, ?@tcun-

¥, . Magy of the students have also preserved the sunaaries of the lectures Yy
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B, Zemeldy on ﬁydrodynamics end gas dynemics. B.S. Stechkin prepented e basls

‘eourse of lectures on his owa theory of sir-jet engines, VRD, Ttese lectures served
o9 & gulde for the design of the world's first air-jet engine. A very 111@:\-«%1:;
couru on experimentsl serodynamics wes preunteq by N.A. Zhursvehenko. The F’OE"-
_-alao included a course on the physiclogs of high flight snd wes given by one of th-

‘toundcri of aviation medicine, Doctor Dobrotvorskiy.
J From Theory to Experimentation |

In Aprill of 1932, thw GIRD experimsntal bess was organized in Moscow et 19
Sadcvo-Spasakiy St. ngrc. work wes alsc begun cn the creatiom of jet engines emd
rockets. The sclentifie activities of GIFD in this new field of techndlog wes sup-
ported by prominent Soviet aclentists. The GIRD members and mary other inventors,
who worked in thoss years ¢n rocket techmology, always receivad aid, support, smd
valuable advics rron Academicien B.YN. Yur'yev, Profeasors i.V. Eveanilov, N.i, Froinm,
K.L. Payev, F.I, Prankl, snd X,A, Putilov. In those yeera, Profun':r, Putilov orgsn-
1zed a departzent of ges dynamica at Gor'kovekiy University; one of the origimel
fhecTetical disciplines on rocket techoology.

Having evclived a broad gcope of agctivities, the G&FD directors reechqi -
basic direction; thesolution of the most impertant principal problems. The first.
emong these was the problem of rockmt power; the search for the most efficient fuel
apd the creation of relistly operating rocket engines.

As far back es 1930, while workircg at the Central dero-Fydrodynamical Ineti-
tute, TsAGI, F.i. Tsandar comstructed and successfully tested the reection ergine,
OR-1, which operated on gasoline and compresszed egir. Having transferred to GIRD,

" PoA. Teander designed the engine, CR-2, which operated oo gasoline and liquid oxygen.
The preparstion of thia engine was ec-n;pletod on the 23rd of December, 1932, end in
lh;'eh of 1933, stand tuﬂ; wers begun. During tbese teats, the engioe OR-2 genex-
ated a thrust of 50 Xilograms.

In 1937, a group of sclientipts in Laaingrad constructed this country®s first

reaction engine which operated on 1iguid oczponents. Toluens ves apriied as fusl
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. In 1931,
end pa the oxidizingz egent, s tetroxide of nitrogen or licuid oxygen was used, /This

engine, which wes designeted as CRM-1, successfully pemsed through Piring testa by
haviag genersted up to 20 kKdlograms of thrust. Alresdy et that time, Soviet design-
era developed a methcd for the chemical igniﬂon of foel in 1iquid-Tuel rocket eng-
ires, which subsequerntly proved to be one cf the most effective, Op the basis cf
cxperiepce obtained during the testing of theze englnes, Sorvlet deslgnera, in the
rollowing Years, projiected a whole serier of liquid reactiom engines. During the
ecurse of only one year, 1933, an eotire series of liquid-fuel rocket enginss were
created,”  which operated on kerosene and nitrie acid: from the OfM-23 to the OPM-
S5z, Trese engines were already developing m signifiesnt thrust, The englne, ORM-50,
developed for one of the expericental roclets, bad a thrust of 150kg., and the englne
O-52 showed a thrust of 300kg. during testa,

In 1936..£om1 stand testa were made for one of the better Ligquid-fuel roc-
eta of that period -- the CFM-£5, This engine opersted cn kerosene and mitric scld.
TIts thrust could be regulated in the renge of 50 to 175kg.

The fuel was supplied to the conbustion chazbter with the aid of compressed
gas, wbereby the feed preasure reeched 35 atncspheres. The combustion was accom-
lizhed by means of a powdler charge which was ignited ty an electric fuse. The com-
bustion chamber and the nozrle were cooled on the externsl side with nitric acid,

The (FM-65 engines susteined numercus firings. 7PTor example, the first model
wernt through 49 firings snd, 1D ell, cpareted for more then 30 mioutes: €0 firinge
v;re on the stand, B firings on one of the rccksta, and 21 firinge on the rociet
. sireraft, "SK-9°. The aecond model operated on the rocket crsft during ground tests
for six firioges of 230 continruous seccnds, which was,for thet tize, tremendous pro-
gresm.

After that, another seriea of Sorvlst rocket engines were created vhich
operated on kwrosens end nitric acid. The photczraphs shov a group of thess engines,

At the same time, successful work was conducted on the creation of liquid-
fusl rocket engines vhich operated on alcohol and liquid oxygen,
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From 1932 to 1941, that is, up to the beginning of the Fatriotic War, 118
different rocket engine designs were crested iz ocur country.

The euccess in developlng resction engines permitted the realization of &

_ large punber of rocket firinzes even in the early 1930s.

The firat Soviet rocket flew into the ¢ky on the 17th of August, 1933. It
ves a GIFD rocket, Model 03. It wes 2.4 meters in length, with a diameter of 180am.
ané the launching weight consisted of 19kg, of which 6.2kg ves paylosd: sjparatus
and parschute. In the period 1933 to 1934. rockets of this type were lsunched many
times, They attained ap altitude of up to 1500 meters. |

Ever Higher end Higher .

The second to fly into the air on the 25th of Noveamber, 1533 was & rockst
dexigned by F.A, Tsander, the GIRD-X, It had a length of 2.2m, s diameter of LkOlIllo
and & launching weight of 29.5kg. Its engine opersted on alcohol and liquid oxXygen,
and 1% developed a thrust of TOkg.

The design of rocket *07* 1s interesting. In it, the engine wae located
above the center of gravity and the fuel tanks wers placed 1n the stabiligers. In
each of the four ptatilizera weas one tank; two tenks conteined mlecohol and two with
oxy@en. The height of this rocket was a.:l}:he leunching weight, 35kg.s Engine
thrust: 85kg.

In 1935, & deteched group of designers from GIRD cozducted flight teata of
yet ancther type of Soviet rocket, It had a length of 1.8m., & diameter of 200mm.,
and a launching weight of 39kg. 4n engine having a 100kg. thrust was instelled op
ft. During & little more than two yesra, thie group conducted several tens cf roe-
et lsunchings, many ¢f which reached en altitude of 5000m.

Ia 19236, the reaction group at the Central Council of the Soelety for the
Promoticn of Dafense and Aerv-Chemical-Development conatructed and tested a rocket
vhich had a launching weight of 1lO0kg. The length of the rocket was 1l.642m, the dia-
oeter 126cm, Its engine operated on alcobol and liquid oxygen and developed a

thrust of }0kg.
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In 1937, the Reaction Grcup of the Stratoaphers Comilttee constructed still L
shother rocket. Tts englne operated on alechol and ligquid oxygen. Besides this,
water was added to the combustion chamber, which lowered the gpecific thrust sooe-
what but facilitated the cocling of the enzine. |

In 1937, flight tests wers established for a nev serisa of Tockets which were
created by a group from GIRD. The weight of sach of these Tockets attained 97kg,
of which lbov:xt 10kg. consisted of pq'l;xé. The length of the rocket was 3.2m, the
dlameter, 300m. and the engine thrust, 200kg. Tour fuel tanks wers mounted in
perallel in the franmework of ibe rocket.

In 1939, the launching of still ancther Soviet rocket wes made. Yor the first
stage of this rocket, a sclid-fuel rockst engine was used, while the second stage
bad & ramjet engine which was designed on the basie of » theory by Acaderdeisn B.S,
Stechkin, The launching weight of these rockots consisted of 7.07Tkg. For the per-
1od framw 5§ March t5 19 Mey 1939, 16 rocke<s of this type were tested. During the
tests on the 19t- of May, 193%, cne of these rocketa reeched an saltitude of 1B800m,
These were the world's firat tests of s rocket with sn mir-jet englns snd the firet
Tlights of two-atage rocizts because elsewhere the two stege rocket "Baaper® was
first tested in the USA only in 1949, trat is, 10 vesrs later.

Much work wea also conduc¢ted bty GIRD for the realization of mmnned flight of
rocket flying .nppuratua. The same F.A., Tmander pruoposed to use the CR-2 engipe for
installztion on a glider de=igned by B.I. Chersncvelly. Later, CIFKD memters prepar-
ol this glider, which received the designation *GIRD APl*, for tesiing as a rockst
sireraft.

_In 191;6. the pilot, V.K. Fedororv, accomplished the first fliétn on the Toc=-
ot airmﬁ "SE-O* which had & 1iquid resction engine,

In 1939-1940, the pilet, P.Te. Logimov, succe-=":1ly conducted flight tests
" of ramjet engines which were installed as booster engines on an sircraft designed

by N.N, PoliXerpov. .
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Co the 15th of May, 1942, the pilot, G,Ys, Bakhohivendzhi, completed the
‘firet flight in e rocket fighteT-sircraft desizned by V.F. Bolkhovitinov.

From engine to engine and frca rocket to rocket, the designa became. all the
mOTe thorough. Newv projects cortinued to sppear from the dealgners and l:heu_ inapire

el the dreem of the time when a Soviet mmr wculd atep into the Cosmos.
’ Graphiz not Reorcducible.

2. The Rocket GIRD-X*, The Pioneer Soviet
Rocket Engineer, Y.iA, Teander, directed
Its Constructiom.

&+ A Two-Stage Rocket iz Tnstalled on the
Launching Stand,

Giraphic not Reproducible

3. Still another Model hem been constiructed
by the Resction Section of the Society’

for the Promotion of Defense and Aero~
Cremical Davelopment,
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5. Bow much

lator had to be expended in order to prepare the maay complicated and
reliabls pertsl
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6. An Entire Series of Liquid-Puel Rockst Epgines =re irstalled into positioa for
testing.

7. Tbls is vhat a Three-Chantered Liguid-Fuel Rocket. Engine looks lilke.
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NSi 6
DIA 6
AID 2
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AFCRL (CRX1R) 1
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