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LECTURES FBDM "AN IffTRDDUCTION TO ASTFCNAITICS"  PUBLISHED AS HANI) PAPKhS 

Lecture Title and Author Paper 

•   '                   2 The Space Environment, by A.  G. Wilson P-U427 

3 Trajectory Fundanentale, by S.  Herrick P-I303 
i 

h Types of Flights, by R. W.  Buchheln P-lh28 

5 Propulsion Pundamentals, by B.  Pinkel P-lh29 

7 Materials for Space Flieht, by G. A.  Hoffman p-m2o 

:         9* Aerodynamics for Space Flight, by E.  P. Williams 
and C. Gatley, Jr. 

P-1256 

;              10 The Penetration of Planetary AtmoBphcree, by P-I322 

13 Orientation and Control, by T.  B.  Oarber   , P-U30 

i              U Some  Information Theory Conaidrrations in Space P-I393 
( 
1 

Consnunications, by P. Swerllng 

15 
i 

Communication in Spape Operations,  by C. H. Grain 
and R. T.  Gabler 

P-139U 

16 Internal Environment ol  Manned Space Vehicles, oy P-I309 
S.  H. bole 

17# A DiBcuseion of Energy Sources for Space Conrmnl- P-I3I8 
cations,  by J.   H.  Huth 

19 Space  Flight Ground Facility Requirements Problems— P-llol 
Launching Facilitiee, by J.  J, L'Sullivan 

20 Scientific Exploration in the Fringe of Space, by P-13$0 
1 
i 

W.  W.  Kellogr 

! Physics of Solar-Terrestrial Space« Lunar Flight, P-13U4 
j by E.  H. Vestine 

22 
1 

Interplanetary Exploration, by A.  G. Wilson P-lii32 

•;          23 Some Elementary Facts of Relativity, by H. A. Lang P-1U33 

2h Outer Space and International Law,  by Leon Lipson P-U3li 

25 Some Political Inplicatlons of the Space Age,  by P-1U35 
J.  M.  Goldaen and Leon Lipecn 

The paper is based on unclassified portions ol" the lecture. 
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Lecture                                               Title and Author Paper 

30 Lunar Base Planning Con£id3ratlon3f by R.  D.  Holbrook      P-11436 

32 Soviet AatronautlcB,  by F. J.  Krieger P-1J07 

3U Frpd Preservation,  by J.  H. Huth P-lik3H 
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'^)l',  Soviet? h.^vo rut;.iirfl nr\ Tfirrrsclvo rocket policy ainrp 19Ü5. 

In addition to npjiroprlat 1 nc nont of th»? f)"nnfin rochet  fftctcrie« Rnd test 

stntlonn,   thoy have induced  r.cvcrn.l  hundred Gorman rocket experts to vo».{ 

for them behind tlif Tron C'trtnln.    The Rur.clnno hnvc built a large nvmber 

(probably srveral thounnndn)  of Gorman V-2 mlnallcB, prcounably for funda- 

mental rocket and (ippor-ntmor.phcre recearch, for RQlning experience In mass- 

producing IOTRO rocket mirr.ll'-s,  and for training rocket-launching crews. 

They have not only improved on tu- v-2 rocket englne—increaslng Its thrust 
2 

from 25 to 55 metric tona by Increasing the propellant flow rate --but have 

alfo develop* 1 n super-rocket  (Mfjdel 105) with a fantactic thrust of 120 

metric tons at a chamber proDBuro of 60 atmonpheres.    These developments 

indicate that the Runslan effort haß been more than an extension of prs- 

vious German work; to all indicatlone it is baaed on Independent thinking 

and research.    This In not ourprlslng,  since Russia has its share of ex- 

ceptionally capable technical men such as äemenov (the resent Nobel Prise 

winner in chemistry) and Zel'dovlch, Khristlanovieh and Sodov--to mention but 

a few in the fields of conbuotlon theory and fluid dynamics. 

Becauoe of high necurlty reotrlctlono, very little factual information 

on Russian mloslle dovelopmento hao ever been released.    However, in his 

address to the World Peace Council in Vienna on November 27« 1955» Aeadsmioiia 

A. N- Neameyanov, speaking on the problems of 1     rnotlonal cooperation amoag 

scientists, made the following significant statement:  "Science has reached 

a »tat« whan it is feasible to send a stratoplane to the noon, to create an 

TThle is essentially what Roeketdyner      a division of North Amsrioan 
Aviation, did in this country in developing the Redstone 75,000-pound 
thrust rocket engine. 
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aurtlflclal satellite of the earth...."  T^ls statement Is particularly 

Intereatlag in view of the events that have transpired since it waa aad«. 

In his official capacity as president of the USSR Academy of Sciences, 
» 

Nesmeyanov was, of course,  familiar with all aspects of Soviet ■cientiflc 

progress; his statement clearly implied that Russian progress In rocket 

propulsion as of 195) had made feasible such feats as launching an earth 

satellite and flying to the moon. 

To all indications, Nesmeyanov's statement ts to the feasibility of 

sending a stratoplane to the moon and of creating an artificial earth 

satellite became the keynote for a flood of articles on the problems of 

space flight that began to appear early in 195'* iQ aloost every type of 

Russian newspaper and periodical. 

liiere is considerable evidence of early acceptance of the science of 

space flight by the Soviet hierarchy.    It is not without significance that 

Volume 27 of Bol'shaya Sovetskaya Entsiklopediya (lArge Soviet Encyclopedia), 

published in June,  1951*, contained an article entitled "Interplanetary 

Connunications" by M. K.  Tikhonravov.      Itoere is as yet no corresponding 

entry in any of the Western encyclopedias.    Interestingly, the Hew York 

Tiaes began to index articles on space ships and space flight under the 

term "Astronautics" only after the White House announced on July 29, 1933, 

that the United States intended to launch an earth satellite. 

Soviet interest in space flight was further revealed by the fact that 

on September 2h,  I95U,  the Presidium uf the USSR Academy of Sciences ee- 

tabllsbed the K.  £.  Tsiolkovskll Gold Medal for outstanding work in the 

Pravda,   I.'overaLer 2d,  195'. 

lu Ruaclan the t^ra    intcrplanot'iry  ■.•_.-?.iiuilcfitloiin     la       eynonymous 
with  "afctroiuiutios" ar.d   ' epace  flight.' 
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fl«ld of Interplanetary comnunlcatlona, to be awarded every three yeart 

beginning with 19S7.    At about the aame time, the Presidium esUbllahed 

the permanent Interdepartmental Coraidssion on Interplanetary Connunication« 

to "coordinate and direct all work concerned with solving the problem of 

mastering cosmic space."   Academician L« I. Sedov, a topnotch hydrodynamlclit, 

wae appointed chairman, and M. K. nkhonravov—who designed and successfully 

launched llquld-propellant atmospheric research rockets In 193li—was 

appointed vice chairman. 

In addition to the ICIC, an Aatronautlos Section was organised early 

in 1951» In Moscow at the V. P. Chkalov Central Aeroclub of the USSR.   Its 

goal was "to facilitate the realisation of cosmic flights for peaceful 

purposes."   Its charter members included Chairman N. A. Varvarov, Professor 

V. 7. Dobronravov, Design Engineer I. A, Morkulov, Sttlin Prise Laureate 

A. 0. Seryapin, Professor K. P. Stanyukovlch, Yu. S. Khlebtserlch, and 

Interoatlooal Astronautics Prise Winner, A. A. Shternfel'd. 

Although the White House announcement of July 29, 19$$ — that the 

United States intended to launch ui earth satellite sometime during the 

International Geophysical Year (1957-19i>ö) — led to conelderable specula- 

tion ooncernln* the Soviet position and capability in this field of tech- 

nology, the Imperturbable Russians, as utual, did not commit themselves. 

Possibly they were only too veil aware of tue United States Earth Satellite 

Vehicle Program, the existence of which was first publicly announced by 

Secretary of Defense Forrestal In Daceraber,  19U6. 

A notable event occurred In the week following the White Rouse 

announcement.    The Sixth International Actroaautlcal Congresa sponsored 

by the  Interrvitlonai A8troimutlcr\l Federation convened In Copenhagen, 
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Dcaitark.     It vas notable becauce,  unlike previous meetings,   it was attended 

by two Soviet Gcientiste, Acftdcmiclan L.   I.  Sedov,  Chttlrmrm of the USSR 

Academy of Sciencen interdepartmental Comalsaion on Interplanetary Ooopmnl- 

cationo, and Profocsor K. F. Ocorodnikov, a profeosor of astronomy at 

Lenincrad State Uni vor city, who was an exchange professor at Harvard in 

1937. 

übe Russians were observers at the Congress and did not participate 

in any formal discussion of the papers. Sedov, however, did hold a press 

conference on August 2 at the Soviet legation in Copenhagen, but unfortu- 

nately some of the statements attributed to hin were garbled in the Vettern 

press. Three days later, on August 5/ Pravda published an official version 

of the press conference in which Sedov indicated that "recently la the USSR 

ouch consideration has been given to research problems connected with the 

realisation of interplanetary coimunlcations, particularly the problems of 

creating an artificial earth satellite.... In my opinion, It will be poe- 

slbld to launch an artificial earth satellite within the next two years, 

and there is a technologlca' possibility of creating artificial satellites 

of various sizes and weights, rrom a technical point of view, It la possible 

to create a satellite of larger dimensions than that reported in the news- 

papers which we had the opportunity of scanning today, ttie realisation of 

the Soviet project can be expected in the comparatively near future. I 

won't take it upon myself to name the date more precisely." It is interest- 

ing to compare this obvioualy edited Jx:'ioifil ;;ovlot veroton of the press 

conference with the unedited VCJ-JLVI HI 11,, icd in the WeBtern press two days 

earlier.  f^tor, alter his roumi tu ."> ,■,•./. :;ectov'e, ir.p rosa ions of the 

Ai.tr. 1 uitl  1 '. . , :o ■ ,;■■;<.;■ ■ n   '.:.■        vitt , :■ u 
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Six months later, In February, 1956,  the Pusolans held a conference 

at Leningrad State University to dlecusB problems of the physics of the 

moon and the planets.   More than fifty scientists participated.    The two 

principal topics for discussion were (1) the questions of planetology 

ccnnected with the problems of astronautics and, primarily, the question 

of the state of the moon's surface, and (2) the exchange of opinions and 

plans for observations of the coming great opposition of Mars In Septeaber, 

1956.    Professor N. P. Barabashcv, conference chairman and director of the 

Khar'kov University Observatory, pointed out that the importance of plane- 

tology was growing substantially in connection with the demands of eoi- 

monauticB and that, at the some time, the recponslbllity of planetary, and 

especially lunar, investicators vno increasing.    M.  K. Tikhonravov, vice 

chairman of the Commission on Interplanetar;   Communications, enumerated 

the basic questions to which astronauts expect ansv/ers front the science 

of planetolocy. 

At the Conference on Rockets and Satellites, held on September 11, 

1956, during the fourth general meeting of the Comit^ Special de 1'AmUt 

O^ophyslque Internationale (CSAGI) in Barcelona, Spain,  there occurred a 

prime example of official Soviet retlcente to make factual pronouncements 

concerning rocketry and space fUgnt.    In prenenting the general descrip- 

tion of the Soviet Union's rocket and ofttellitc program to an audience that 

was aagerly awaiting the Russian announcoment, Academician I. P.  Bardln, 

chainaan of the USSR ICY I.'atlonal C rmitteo a-jd a vice president of the 

USSR Academy of Sciences,  rand the following stuter.ont in Russian: 

  
Tr. V. A. Trait'-;.;-; 

Cop.-nlttcc , iva.i t..e ncc „ 
orlclr.al   01 a: ';.j-:;t. 

r.,   cd-r.anc cc-crctary of t ,J CrvvJet Hatlonul 
'ijllc. version 1;-. ,r Jlately after Dnrdln's 
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"At the reqi^fit of the General  "»cretnry rf thp CDAGI, Pr. M» 
Nicolet,  inn'iirlnf ns to tho popsihliiiy of  the Srvlet Union's 
pprtlclpation In the Hnrkrt-Sat^illtp prorrnn,  the Soviet National 
Comnittee «nnouncos  th/it: 

"(1)    In addition to the U0.S? procram already presented to 
the I arcelona m-etinr, the Hocket-Satelxlte program vd.ll be presented 
at « later tine. 

"(2)    The USSR intends to launrh a patellite by means of which 
measurements of atmospheric pressure and temperature,  as well as 
observations of oosmic r?,yR, nicro-neteoritep,  the Reomacnetic field 
and solar radiation will be ronducted.     The preparations for launch- 
ing the satellite are presently belnc made, 

"(3)    Meteorological observations at hlfh altitudes will be 
conducted by means of rockets. 

"(Ii)    Since  the question of USSR participation in the IGT 
rtocket-Satelilte observ.itirns was deciHed quite recently the 
detailed program uf these InvestinT t,icns is not yet elaborated. 

"This prorram will be presented as soon as possible to the 
General Secretary of the CGAQI." 

Needless to say,  this unexpected and vapid statement left  the aesembled 

throng with a sense of complete frustrntirn.    Mo mentlcn of it appeared in 

the Soviet precs  for more  than two w»ekfl.    Finally,  on September 26, a 

TASS report, captioned "Preparation for the International Geophysical Year" 

and bearing no dateline, appeared on papc )i  of Krasnayq Zvezda  (Rod Star). 

The report quoted Academician Pardin as saying that "The Soviet delega- 

tion's statement that work is beinc conducted in the USSR, Just  as in the 

USA, on preparations for upper atmocphore research by meens of rockets and 

artificial satellites evoked great interest amonf; the oartlripants of the 

session.    These satellites will revcive around the Earth, making a com- 

plete revolution In ICFI than ono ir;r rr.c  * hilf,    'hoy will  te relatively 

small,  approximately  the sire  cf  a   [-rr^^r]   f^^nli.     They will welch    a- 

bout nine kiioi,rr'-..ri,     !>•,.• 5ciprt,.s,r   .".r •       /.' • ".-.r" prcc'   o  &  nuiher of 
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conditions for succecßfully launching the Batellltce...." 

The Bardln Item Iß In keeping with the generalized nature of Soviet 

reports and articles concerning their satellite plane and specifications. 

Stereotyped staujinents and reports are apparently a matter of policy.    This 

was admirably summarized by an American IOY scientist, who (according to 

an Associated Press dispatch datelined Washington, October 2, 1957) said 

that Russian delegates had told him repeatedly that they consider it "bad 

taste to make announcements In advance.    Our policy is not to release any 

details until we have experimental results." 

By 19^6 the USSR Academy of Sciences felt the need to apply for member« 

■hip in the International Astronautlcal Federation.    The application was 

voted on favorably during the Seventh International Astronautlcal Congress 

in Rone In September of that year.    Moreover, the Soviet Union's lone ob- 

server—delegate to that Congress—L.  I. Sedov—was elected a vice presi- 

dent of the Federation. 

More than a year passed, however, before the Soviet Union oonplled 

with the by-laws of the International Astronautlcal Federation and sub- 

mltted,  through Sedov, a description (that is, an equivalent of a oonstitu« 

Uon) of the Acadeny's Interdepartmental Commission on Interplanatary 

Communl  atlona and a list of its members. 

The main purpose of the Commission,  It sceroo,  is to assist in every 

way possible the development of Soviet scientific-theoretical and practical 

work concerning the study of cosmic space and the achievement of space 

flicht.     Its specific duties and functions are manifold and Involve the 

Initiation, organization,  coürdli.atlon, and popularization of the problems 

of ror.c ■  flicht,  r.j  well QC  the propo/randlzotlon of the  succeeBes achieved. 
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The lint of twnty-cevcn m<nnb':rc of the Comnlcnlon is a very ImpreeBive 

one.     It Incljdoo ei^it ncadend cianE,   ßomf»  of RuG0la,3--and the vorld'e-- 

top Bclentlate.    Thcie iu no question of the ctatur'-' In world science of 

BUCH men ao p.   L.   Kapitsa,  the  fnuxd phyoiciBt,  II.  N.   Bop.olyubov,  the 

mathematical  f^nlus who io  aald to be the Rueslnn counterpart of the late 

John von IJeumann.V.  A.  Arabartcu :r.yan,   the  noted Armenian actrophyelclBt, 

and others.     Althoug^i moet of the inciabers of twe Conmlcsion are pedagogue», 

that 1B,  connected with some  Institute  of hißher learning,  a number of them 

wear several  hats,   includlnß military hats.    Academician A.  A.   Blagonravov, 

for exojnple,   is a Lieutenant General  of Artillery and  io a  specialiBt in 

automatic weapons.     G.   I.   Pokrovtikii  1^ a Major Gonorai of Technical 

Services and an explosives expert.     V.   !•'.  Dolkhovitinov holds the rank of 

Major General and is a professor of neronuutlcai  engineering at  the Mili- 

tary Air Academy.    Yu. A.  Pobe^onoctüev is a Colonel,  a professor of aero- 

dynamics ut Moscow Gtate Univcroity and u  tipeciallst in ca6 dynajaiCB. 

It  io  quite  evident  that the military   Is well reprejented  in the  later- 

departmental  Commission on  Intcrpian  tui-y Communi oat ions. 

Because of the  Soviets'  extreme reluctance to  revi  J. their activities 

in the field of astronautics,  tnu myriad artlciec; on the problemo of spac« 

flight that appeared in the popular press prior to the end of 1956 presented, 

for the most part,  well-known laformntion from tne Western ])reoB with only 

occaaional broad hints as to developments  in t:ie Covlet ' nlcn.     Soviet 

technical Journale,  hovevcr,   -■< ..•.li .-^ i--a    '.:."/ :.a-:  in the ;)aat--to present 

articles of  considerable  interest and r.erlt,  '?3j.c:ially in tr.e   fleldo of 

fliglit mechanics n:.d ;./■.:•..-.;.■■.■. J.--. 

Soviet   i.:..-. ;..:..   :.:M^.-. • : :•:.:.,,   •-.••;.   r.    .-• 10(.;atlon 
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of thirteen ecientlstc,  headed by Academician A. A. Blneonravov,  an amaaants 

■pecialict and a member of the Prcßidium of the Academy of Sciences,  attend- 

ed the First International Conercsc on Rockets and Guided MiBsilea  In Paris. 

There the Rueoians presented two papers which revealed the prodigality of 

their rocket-test proßram:  In the Soviet experimental technique, the 

measuring instruments are not carried in the rocket itself but in auto- 

DStlcally Jettisoned containers,  the results being recorded on film and 

the containers recovered by parachute.    The papers were entitled "Study 

of the Upper Atmosphere by Means of Rockets at the USSR Academy of Sciences," 

by B. M. Poloskov and fi. A. Mlrtov, and "Study of the Vital Activity of 

Animals during Rocket Flights into the Upper Atmosphere," by A. V, 

Pokrovskii, director of the USSR Inntitutc of Experimental Aeromedicine. 

i 

The paper by Poloskov und Mirtov describes an inctrument container, 2 

meters long and O.k meter in diameter,  used for upper-atmosphere research. 

It Is essentially a metal cylinder divided into three sections.    The lover 

section is hermetically sealed und oentainß power supplies, Mmaeters, 

camera, and the program mechunicm which controls the operation of all the 

instruments in the container.    The center section—which is open to the 

atmosphere->containo evacuated glass campling flasks,  thermal and Ionisa- 

tion gauges,  etc.    The upper section contains a parachute and is also 

hermetically sealed.    A set o/ npikes in the bottom of the container ensures 

a vertical landlnc»     The container, wnioh weighs about 2^0 kilograms,   is 

jettiBoned autccatically in tr.e der.-ending f.i.ase of t..c trajectory at a 

height of 10 to 12 kilcnetcrs above ti.e earta's surface. 

Pokrovskll's prv.er deirrlbei. a cattij.ui-.ttie c.'.ascis used in studying 
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the behavior of doßa dui-lng round-trip fllclito to altitudes of 110 kilo- 

meters.     T).e dog 1B  EPcurcd In a hermetically nealed space   suit with a 

removable plastic helmet and In provided vith a two-hour supply of oxygen. 

The chassis la equipped with radio transmitter,  oGclllocraph,  thennomfter», 

sphy£7nometer,  camera,  and parachute.     Two such chassis are fitted In the 

rocket nose  section,  which separates  from the body of the rocket at the 

apex of the traj» ctory.     One chasala  separates from the  nose  section at 

s height of ÜO to 90 kllometors and pax'nehutra to the ground from a height 

of 75 to 85  kilometers.    The other chassis separates at a height of U5 to 

50 kilometers 0 id falls f.*eely to a height oi 5 to h kilometers before 

j arachutlng to tlie  ground. 

As one might expect, the nuhject mattt-r of t.iene two papers received 

extremely wide publicity la tue Soviet prcsii. Probably the most compre- 

hensive review was given by Arad.-mlclan nia>3onravov hlmaelf In an article 

entitled "Investigation of the Upper l^ty^rn of t;ie Atncspnere by Means of 

High-Altitude Kockecs, ' w.ilcn appeared In Voianlk A.tndomli Nuuk GSGR In 

June, 19l>7- Beoideü mentioning by nam»' the ki'y personnel In the program, 

Blagonri vov rtated that cosnlc-ray invf-ntif-atlonG by means of rockets were 

Initiated in the Soviet Union In l'^>7,   that atjuocpheric  composition etudlCB 
1 

to altitudes  of IOC kiloucters l)e(;iin   in  ly'1.',  ond  'vimt  eyatematic  etudles 

of the atmoBpnere--Including t:.e  use  of dügr,--vere  conducted  from 1951  to 

19f/>. 

By way of  intcrlu."cv   u TAGL  al:.p(i-,c., dt.v..-;if.ed K.jLcuw,   June  lv.,   r»7, 

rends  nr.   foll^ u: ; ' 

"A     a  ;;•■•■    ■.-.r.ltrc:. • .■  ..v. ;   ,y   t       .'l;.t"  '"  :. iMe?   :'. r  ■:i..tura: 

l.-h.-.i   •        ;■. . ;   ...-.    .   '     ..  r.   .    ...   ■ ,   •., .v        .. . .r.t, 
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von nhovm ll'/lnn travolora Into oxtratorrontri.nl apaeo—thre« 

cloga who woro ocnt un In rockota to a hnlr;l»t of 100 IcllomotorB 

and more.    Two of thon have mdo two flißhta eich and are In 

good health.    All tho flißhts woro fllmod.    It was found that 

the animals behaved normally whan flying to this hol^ht at a 

speed of 1170 meters nor second.    Aloxoi Pokrovakil, a member 

of the Soviet Conmlttoe for tho International Geophysical Yearf 

said,   'I would like tho British corroapondonts to infom the 

British Society of Happy Dogs about this bocauso the Society 

has protested to the Soviet Union against such oxporinonta."' 

In June, 1957, Academician I. P. Bardin submitted by letter to CSAOI 

at Brussels the official USSR Rocket and Earth Satellite Program for the 

IOY,   This program! which was merely an outline, indicated, among other 

things, that the Russians would fire 12$ meteorological research rocJctti 

from three different geographical cones and would establish an unspecified 

number of artificial earth satellites. 

Of the numerous statements mode by various Soviet scientists in the Press 

and on the radio concerning the imminent launching of the first Soviet satel- 

lite those by Academician A, N. Nosmeyanov were probably the most pertinent. 

On June 1, 1957, Prevda quoted Nosmeyanov as follows i    "As a result of meny 

years of work by Soviet scientists and engineers to the present time, rookets 

and all the necessary squipmont and apoaratus have been created by means of which 

the problem of an artificial earth satellite for scientific research purposes can 

be solved."    A week later, Neairoyaxiov anld that "soo, literally within tho 
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nexn months, our pLiact earth will acquire anothor ßotellite....    The 

technical dlfflcultiea that ctood in the way of the solution of thla grand- 

loae task have been uvercouo by our scientists.    Tue apparatus by oeant of 

which this extrcnoly bold oxporlment con be real?ted has already been 

created." 

In addition to these ^^rde^ «tuteacnts by Hcsmeyanov, and those of 

other Soviet scientlats,  the scientific literature contains several «peel— 

flc  indications of the forthcoming  Launching of the first Soviet Satellit«. 

For exaniple, a one-page announcenient entitled  "On the Obcervation of the 

Artificial Satellite," by A.  A.   tUkhuilov,  ohnlrntin of the Astronomical 

Council of the USSR Academy of Sciencec,  ajpoared on pa^e one in the astro- 

nomical Journals Astronomictior.V.lj   TalrV.uly.ur,  Jtiy  18,   iSt'Jl, e^d Aetronomi— 

cheukll  Ziiurtux.!,   May-June,   19',)/.     Al'tor n brief deücriptlon of what ob- 

7 
servers were to expect an  the r. iteiiltc passed overhead,     the announcement 

concluded with the following ctutcaunte: 

"The Autronwitilcul   Cuuucil uf th.- UooR Acaue;\,'  ol   Sciences 

requests all aetroncialcal  urgauintiona,  all  aotronomers of tho 

Soviet Union,  and all me. iLi-rs of the All- Union Aüti-onomlcal and 

Geodcwlc Society to participate actively  in prcparutiona for 

the visual observatiotis of artificial sateiiltee. 

Komoo:aolak:iya lYavda,   J\;iic  y,   1)^7. 

7 
Readers will flr.d u strii.ln<', cA.i.iarity between this dcccrlption and 

tliat of the Jiionvatch projra;a of'tne f;.iltr.s nlan Astrophyolcal Observatory 
at Cambridge,  lUesnchu^ottB,   tl.e -. .r^j...,   ii^e.tG   -:   wiiii:;» are described in 
the cbscrvatory's rillt-tln for  ViEviI   ■•.•.? rvi-H of     '.!■••   1 Litu which be(/an 
publication in July,   l.'^c.     ^..IG  L.-i"llit:n,   iücutu at  iri-c^fjlar Intervals, 
may be  found ao a center   Ir.rort   ia t;.    .„i.it.ly   j^ura-i-l  :'r,y and TelcB^Dpe. 
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"Inctructlono and opccla.1 apparatus for obnervatlon can b« 

obtained throucli the Astronofiilcal Council.'' 

Two orticlea in the Juno, 1957, isoue of the Ruaoion eunatexir-radlo 

BM^aziae, Radio,    provide further evidence of the lianlnent eotablishnent of 

Sputnik I.    The articles, entitled "Artificial Earth Satellites - Infbrna- 

tlon for Radio Amateurs," by V.  Vakhnln and "Observations of the Radio Sig- 

nal* from the Artificial Earth Satellite and Their Scientific Lqportanc«," 

by A. Kazontsev, gave a fairly comprehensive description not only of a 

satellite's orbit and hov the subsequent appearances of a aatellit« can b« 

predicted, but also of the eatelllto's radio transmitter«, hov th« 20- and 

itOHaegacycl« frequency sicnalo are to be used, and what information about 

th« upper atmosphere can be derived from them. 

OSie July and Auguat issues of Radio carried articles on hov to build a 

recommended short-vave-ra iio receiver and a direction-finding attachmsnt 

for tracking the Soviet Sputniks.    Moreover, to inform th« Russian radio 

amateurs about developmento in the United States, the July issue of th« 

magazine carried on article based on material taken from the American 

amateur-radio macazine QST describing the Mlnltrack II system vbich would 

permit radio amateurs to track American satellites with comparatively 

inexpensive equipment.    Thlo  item was followed imaedlately by a ootic« 

D 
The talcacopco ucod by Lv.abors of Rucolan M>onvratch teams, as shovn 

in photographo in Pr^yda and other ^u-jo'in nt-wepapcra, after the launching 
of Sputnik  i, ara ouspiciously cü.iiJar In outvard appearance to the design 
described in the Lullolln I'or V.ni:.i Obccrvcrc of ratellites. 

^ Radio Is m orcxn UL' lUc ;::.;; 'liniutry of CG: .urn I cation and of DOSAAf 
(The Ail-La ion Volunteer .-.ucicty lor the Protwtlon of the Artay, Aviation 
and riavy) a.ui corrc-cncni'i t, j t)..'  '.: ?ric(.n a;.vitcuj—radio rticazine, QST, pub- 
liohcd Ly  the A;..rloan J -IJ j  •: '.y   :,.\j..:. ""~"' 
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in bolc:Uace t.ype to Soviet J':tdio al'lateurs to !l'lllke pTt"parati!'ns for t.rackln« 

the Russian scif'ntific ear·t.h satellite!' ~nd contained detailed 1nst.ruct.1ona 

on how tn ~uiJmH data on t.ht- si ,·nal ~ received and ree~rded to Moskva•• 

Sputnik tor reduction and araalysi:> by t.he Institute of Radio Engineering 

and F.hctrnnics oJ' the U!..SR Academy of !;ciences. 

'lhat. the Soviets were U) eames t. about their mhsile eapabili lee and 

space-flight intentions tJecame indubitably clear on Aup,uet. ?7, 1957, vben 

a TASS report in Pravda stated that "successful tests of W l interconti­

nental ballistic rocket and also ~xploetons of nuclear and the~nuclear 

weapons have been carr1.ed out in conionllity with the plP. · : s cient.lJ'ic 

research work in the Uf.SR." 

£here was consideralllr p l'o, no::;ticatjoJI 1 .. hnt. · .. b ... , Ji ts would launch 

a satellite on Sept.t~ruoor 17, l'J57, t.h l t.h aunivlfr~:az'Y of the birth of 

K. E. 1'siolkovsk1i, the founde r o; t t.• · .>ci~uct• of : .:>\,n ~nauLics. Needless 

to &Ry, this day wa r tht· on·a .. ic 11 l c, , . f pt!f-Chf' ., by mau:; lcaoint~ ecleratir.n .. r.~ 

both at thf' Hall ol Columu~ · r. 1 1" ·uw W'lll at Pt•acc Square 111 K;.J.uga, a 

small town about l 6C kilo 1 ter·s sout.hwest of ·bGcow, whclY! fsiolkovsk11 

had spent. t.h( greater rart. oi' hh lfc. .\t. al~a th•· Soviets will err.ct. 

a monument depict.in[ fsi olkova~kij in flowine cape, looking into t.hf! alq, 

and standint~ on a pcdcs\..al in 1ront. of n Jon,, sl ende1' rock~t poised 1n a 

verlicol takeol'f positiou. 

'fh cliJ!Ja.'< to tlli " c-1 11'01\)C'l• .. . ;, ·t.:- r •·J, r l C OliT'..> , en OctotJt-r h, 1957, 

when Sputnik I war. s~.o~1Jl1. !lc·u ... r it-· <n Lit. A. p1 ·p r·i ate l.v 1 nn u1 h, t:ven 
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A. A. Blagonravov, V. V. Belousov, A. M. Kasatkln, and S. M. Poloakov, wbo 

were, needless to aay, overjoyed on hearing that the satellite had been 

launched successfully.  In Barcelona, where the Eighth International 

Aatronautical Congress was convening, a Soviet delegation of four, headed 

by L. I. Sedov, made the most of the occasion by presenting two papers, one 

by L. V. Kurnosova on the investigation of cosmic radiation by aeans of an 

artificial earth satellite and the other by A. T. Maeevich on the prepara- 

tion for visual observation of artificial satellites - a Soviet version of 

the Kbonwatch program. Sedov also distributed a limited number of copies of 

the special 26U-page September, 19571 issue of Uspekhi Figicheakikh li>uk# 

which contains seventeen papers on various aspects of Soviet rocket and 

satellite research. 

SOVIET LITERATURE ON SPACE FLIGHT 

Russia has a well-eetabliahed iitcratura on roclcetfy and space flight. 

Ttxi»  literature includes not only the classic works of her own pioneers, 

but also translations of foreign monographs by Esnault-Pelterie, Oberth, 

Hohmann, Goddard, Sänger, and others, ftie Soviets have also "liberated" a 

vast amount of detailed material fr^m German industrial firms and •cientific 

and technological Institutes. Russian textbooks on rocketry, for instance, 

consider details of German developments that are not even mentioned in 

American books on the subject. 

See, for example, Dolgarskli uud Shchukm, fiabochie protsessy v 
thidkostno-reoktivnykh drlgatelyakh (Working processes in liquid-Jet 
engines), Oborongiz, MDSCOW, 195^, ^ pp. 
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In t he p . e t - Tsi dl k, v s .:ii. l '' l' jl d Ute ll '1t •l(: :-. c~ 1·\. i< . T1khonr"vov and 

A. A. ~litP.t ·nfel 'd r.ttlnd ,_. ut p r onin" nt..ly in ';rit.~ of t. lt C' !>tal in eho.dov. 

Both arP. cn!Jab l.e a nd Jlr ol i f'1 c wr i. t t:- r c . For r. e vc r'l y~">ars the names ot pon-

ulo.r-science wrtte rs B. V. Lyt•. unnv a nd P..t. V. Vns i l ' ev, engineers K. 

A. Gil 'zln and Yu. S . Khlebts v\cll , ami ocient.i st K. P. Stan.yukovlch have 

been appearinG with incrennin£S frP.quency ns t he authors of articles and 

books on rocketry and spo.~e fli ght. More rece nt l y Soviet scientlete have 

been reporting the result::; of the " ~· r e senrcheo not only in the technical 

Journals but a l so in the popular pr~ sG , elt.hcr in the f onn of intervieve 

or as nontechnica,.l essays. Since 19~1 a month y Journal, Vorrosy Raketno1 

Tekhniki (Pl·oblems of Rocket Te chnoloe;y), has been completely devoted to 

translations "'nd surveys of the f or cj en periodical 11 tcro.ture. Since 1954 

the In&ti tute of Scientific Infonnnt.l.on of the USSR Academy of Science• 

rae been publishing a journal R .. fcrativnyi Zhurnal: Aotronomiya 1 Oeod.elil! 

(Reference Journal: Astronomy nnd Gcode Ry) "' ' ich abstracts, among other 

thingo, foreign and dome &ti c publications in the field of astronautic•. 

Moreove r, the Soviets have, of courGe, their ovn classified literature, 

Vhich in all probability is extr<•me ly 1nte1·est1ng. 

Prior to 1~55 Soviet papere on space fii~~ followed, in pneral., 

a tixed pattern. Tbq began v1 th an accowat or the historical con-

tributione made b7 tho earl7 Russian astronauts; next came a diecuedon 

or the results ot tests obtained by Ameri~an and other foreign rocketeen, 

followed b7 a discourse on the problems involved in the launching 

or a eatellite vehicle and on the variety and importance of the data 

to be obtained from ll1t ext.r4tcrrestrial laboratory; finally, they boastecS 

about tho P,rea t eff orts that ~ vi =t . cien t ists ~or~ exertin~ 1n creating a 
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BCientlflc  space  station and  In miking cosmic  filclitß poesible  for peace- 

ful purposes.     It IB  Intcroctlng to note that  (except In one or two caeea) 

alrooBt no mention Is made of any apeclflc Soviet developments or resuJtB. 

Thus,  for example,  the article on rockets In the Pol'simyo Govetskays 

Entslklopedlya      IncludeF two tables of rocket characteristics.    Table 1 

lists the characterißtica of come liquid-fuel  rockets,  Includlnß the German 

A-U   (V-2) and the Waeserfail,  the U.S.  Viking No.   9 and the Nike,  the 

French Veronique, ar*. the U.   C.  two-stage Bumper  (V-;' plus Wac Corporal) 

rocket.    But no Russian rockets.    Tabje 2 ci-veG tho characteristics of 

Bome rocket miBslles,   including tn«   German Rlieinbote and a 76-milliiaeter 

fragmentation shell,  and the u. S. Mlßlity Mousi  and Sparrow missiles. 

IP 
Again, no Russian missiles. 

In recent years Soviet papers on astronautics have become more and 

more specialized, dealing with cujn topics as chemical and nuclear rocket 

engines, radio guidance, tic teorlc impacts, welcntLeusnecs, and orbit cal- 

culations, as well as with probJeias to be investigated during the Inter- 

national Geophysical Year. Their tone has been somewhat conciliatory to 

the West, and the Jibes at the cupitallet ccuitrics, ever present in the 

earlier papers, are consplcuouGly aocent. 

Articles on the problems of iirtroiiuutics by topnotch Soviet scientists 

and technologicts be^an to appear in the  official,   serious scientific 

publications of the  USSR AcfulrI4y 0f rolcr.coc   In 1'fjh.     Typical  of such 

11rtnd cd. ,   Vol.   .-; ,   fp-   '!.-i(    . 

There  is,   ;.j'••voi ,  u   .v; ].r-:."iisivc u.Li'   of    't,vi<'t misnilcs and 
their cr;nrortcriPtl ot.,   1 ;•,;■.;••.• 1 b/ A;frr-'!   ".    .o-. ri;,,■(■:•,   In Tre .Journal 
of fTnaco  I-'li •:.t,   ;'av.       • ■ . '...■..,'•■;•   ;   .  — —    - 
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articles are Shternfed'd'o "ProbLoos of Coeiaic  Flight," publlohed In Prlroda 

In December,   19^*,  which 1B prlmrlly an exposition on flight trajectories 

from the earth to the noon,  MOXR,   Venus, and Mercury; Academician V.  0. 

Fesenkov's    The ProblemR of Astronautics," which appeared in Priroda in 

June,  1955,  and which was written from the point of view of an astro— 

physicist who touches on the possibility of using atomic energy as a source 

of power for  apace travel; and    Contemporary Problems of Cosmic  Plights/' 

by A.  G.  Karpenko and G. A.  Skurldan,  published in Vestnlk Akadeoii Nauk 

633R,   in Geptember,   1955-    The last article  la a comprehensive  survey of 

the state-of-the-art gleaned largely from papers presented at the Fifth and 

Sixth International Astronautlcai Congresses.     It concludes,   significantly, 

with the following statements: 

"Together with the utilization of atomic energy for peaceful 

purposes and the development of the technology of semiconductors 

and new computing machines, the problem of Interplanetary conmuni- 

catlons belongs with those problems which will open to mankind 

great areas of scientific cognition and the conquest of nature. 

"l^ie importance of this problem was clearly described by 

Academician P.   L. Kapltsa, a member of the Commission on Inter- 

planetary Conmuni cat ions:     '.   .   .   if in any branch of knowledge 

the possibilities of penetrating a new,   virpln field of investi- 

gation are opening,  then it must  be done without  fail,  because 

the history cf  science teachrr,  tnat,  ar.  a rule,   It  lr precisely 

this penptrition of ncv fields that   Loud:,   t, the discovery of 

those very  irr^ortant phe:". ■■:.•.• nu     f  nit if?  wm-h i.i;Gt  nl^nl f Icantly 
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widen the paths of the development of human culture...'" 

Bie Russian technical literature of recent years gives abundant evi- 

dence of continued progress in the various dleclpllnes associated vlth 

■pace flight.    One of the most lDQ>ortant piece of evidence was the publi- 

cation a few years ago of tables of theraodynamlc properties, ranging fron 

2960K to ^0000K, of such chemical species as F., HF, CH, CFL, CB,, and C«. 

lb« first two Indicate an Interest In fluorine as an oxldant In chealcal- 

rocket propellant systems, and the latter four, an Interest In hydrocarbons 

as possible propellants In nuclear rockets. 

The subject of nuclear-powered rockets Is treated by K. P. Stanyukorlcb 

In an article entitled "Problems of Interplanetary Flights," which appeared 

In the August 10,  195^»   Issue of Krasnaya Zvezda, and In a slightly «ore 

expanded form as a paper entitled "Rockets for Interplanetary Flights" In 

the book, Probleny Ispol' zovanlya Atomnol Biergll (Problenw of Utilizing 

Atomic Energy), published In 1956.    Dlacramß of nuclear-powered turbojet, 

ramjet, and rocket engines Illustrate o. Nester.»nko's article,  "Itoe Atomic 

Airplane of the Future," published In Kryl'ya Rodlny In January, 1956, 

while R. G. Perel'man's article,  "Atomic Engines,    In the January, 1956, 

Issue of Wauka 1 Zhlzn',  Includes a sketch of a six-stage cosmic rocket in 

which the first stage Is powered by a liquid-rocket engine, the second 

•tage by a ramjet engine,  the third stage by an ntomlo-rocket engine, and 

the three final stages by llqulo-rocket engines. 

In celebrating Its 125th anniversary In 1955, the MDSCOW Jllgher 

Technical College,  which is also known as the Dauman Institute and Is the 

Russian counterpart of tne /tassachusetts Institute of Technology or 



California Institute of Tcc)mülO(.;y,  publiohed u collection of nineteen 

papero on theoretical mechanlcK,   uoveral of w.ilch had direct application« 

to  space flicht.    One that   Is particularly relevant was written by 

V.   F. Krotov and la entitled "("alculation of the Optimum Trajectory for 

the Transition of a Rocket to a Given Circular Trajectory around the 

Earth." 

Rocket guidance has been diacussed by a number of Russian experts, 

notably by I.  Kucherov in an article entitled  "Radio-guided Rocketa," 

published In Radio in Au/rust,  1955, and by YU.  S. Khlebtsevich, who wrote 

•veral articles on rocket  flights to  the moon,  f-tirs, and Venus. 

Some highly interestinc and orlclnal ideea have appeared in recent 

articles in Russian popular  sclentll'ic  literature.    One article proposes 

worldwide television broadcasting by means of three earth satellites 

Byimnetrically spaced in an equatorial orbit at an altitude of 35,000 

kilometers.     Heedless to cay,  the author discretely avoids mentioning the 

military significance of such a system.     Another article suggests the use 

of earth satellites for the experimental verification of the general theory 

of relativity.    Ttls article, written by V.  L.  Ginzburg,  is a very lucid 

piece of nontechnical scientific writing on a subject that is generally 

considered too abetruee for the layman to understand.    The study of the 

biological problems of Interplanetary flight continues to be the subject of 

considerable discussion and investigation. 

The two general subjects that hnve :-<?,"jived the most attention insofar 

as the Soviet  preca  la conoe^n<,',.  'ire the  artu'l^iul  •-^rth  satellite and 
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rocket flicht to the moon.    Prior to Sputnik I'B eatabllshraent in orbit! 

the following eclentletB wrote papers on the problems associated with arti- 

ficial earth satellites:    K. P.  Stonyukovich,   "Artificial Earth Satellite/' 

Krasnaya Zvezda, August 7,  1955» A.  0. Karpenko,  "Cotinlc Laboratory/' 

Utoskovskaya Pravda, Auguot Ik, 1955;  G.  I.  Pokrovskil,   "Artificial Barth 

Satellite," Izvestiya, August 19, 1955)  L.   !• Sedov,   "On Flights into 

Space/' Pravda, September 26, 1955; »nd A.  N. Nesmeyanov,   "Ihe Problea of 

Creating an Artificial Earth Satellite/' Pravda, June 1, 1957.    Ibe first 

four articles were prompted largely by the White House announcement of 

July 29, 1955, vhile Nesmeyanov's article was a harbinger of Sputnik I. 

In the Soviet literature there are repeated references to aoon-rocket 

projects.    For example, in an article entitled "Plight to the Nbon/' pub- 

lished in Pionerskaya Pravda on October 2, 1951, M. K. Tikhonravov, Oorre»- 

ponding Nuaber of the Academy of Artillery Sciences, stated that aooordlng 

to engineering calculations two men could fly around the noon «ad baok to 

ecrth in a rocket ship weighing approximately 1000 tons.    Such a ship aust 

have a velocity of about 11.1 kilometers per second,    if an artlfioial 

earth satellite were available, then it would be possible to •end a ouoh 

•■aller space ship - on« weighing not more than 100 tons and baring a 

velocity of 5.5 kilometers per second - from the satellite to the won. 

According to a German Preis Agency report, the Soviet newspaper 

Krasnii riot  (Red Fleet) for October 12, 1951, asserted that a moon rocket 

had already been designed in the Soviet Union.    It was said to be 60 attars 

long, to have a maxiaum diameter of 15 Deters, s weight of 1000 tons, 
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and 20 ~tors with a total power of )50 nd.lUon horsepower. Heinl H. . " . 
Kolle of Stutt.{;art 's Gc!-lellsehaft fur Wel traurnforschung evaluated t-ho• 

data 1n u article enti tl*'<l "Wird in der Sow jet-Union eine Mondrakete 

gebaut?• in Weltraumfahrt, JMuary, 1952. He concluded tha t in the 

optimWil case a IIUUVIed rocket for at best a two-man crew and a linsle 

circumnaYiga •ion of the moon with subsequent return to the earth atill 

liea too close to the outermost limit of pre3ent att.ai.nnaents. 

"Even the \1l'VUnned 11100n messenger would require inanenae 

technical effort. The practical result would be tr1n1ns in 

coaparl.aon. On the other hand, the undertaking could be \..Sed 

pBJCholo~cally and propa~anda-wise, since successful execution 

and the corresponding acc0111panyine f:4nfaro wo ald obYioualy . 
de110nstrate thAt Soviet lon~-range rockets would just as 1t1U 

r~ach any point on the earth's surface." 

Professor K. P. Stanyukovich, a 111M of many interests and ot prolltio 

pan, has made seve ral contrihuti on3 in this !ield. His article "Trip to the 

Moon a Fantasy and Reali ty• i n the bn1'li sh-language propaganda journal Neva a -
A SOYiet Review of World ~vents, for Juno 1, 1954, is more pol~c than 

scientific. Hii article "Hendezvous w1. th Mars" in tbe sue journal for 

October 16, 1956, 1s not quite so be l li ~orent toward tbe Uni. ted States. In 

this lllter article he nredicts fl irht f. t o t ho . . O<>n tn five to ten years and 

to Hl\rs w1. thin fiftee_n ye.1 r s , ti1r! l a t ••r bein~ accomplished not w1 th 

chemical fuels b t with nuclo~r 1Jel n. 

Perhaps the most wi :tely 1 t blic ize,j ml1on - .r·JCkct . r Je c t in the ~oviet 

Union is tha t Pr oPos.>ct by " • r·...., l >\ t ~ c v i " lu.' 1 "" 1 f' • • ul "' , •• r..!, 'ol c 1 1!1;1•• ·1 t.~ r :.J t 

a pear .:mce i n n ~· ~ ic l 

~~ 1n Ju1y, 
.•. . , . 

, • I 

"'"~ " _n ·, .. ·· ·,· ,_., t.r> ! " :·· :u ·s" t n Te~lmt ka-
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Nauka i Zhisn '• Khlebtsovich sugP,ests landing a mobile "tankette­

laborat01"7~ on the Moon. The tank~tte, which would weigh not MOre than 

a tev hundred kUograma and would be radio controlled from the earth, 

would explore the surface of the moor, anc1 report 1 ts findings back to 

eartb.12 Intonaation so obtained would Mke possible tho next staee-· 

tbe Mate:'J of the •oon b7 man in the next tive to ten years. 

In FebN&J71 19S7, the So'ri.et preaa gave considerable publicity to a 

..,....nt.,.t. project. he~ b)' Professor o. A.. CbebotareY at. the ln1titAat.e 

ot !beont.t.oal A.at.l"oft011t11n Leningrad. According to C2lebot.&NY 11 oal.ou..\a• 

t..t.cu 1t. 1a posaible, w1 th the expenditure of only 16 tons ot propellant., 

t.o launch a rocket ftbicle weighing SO to 100 ld.lograma vi t.h a 1n1 U.al. 

ftl.oclt.7 ot 11 kila.tera per second in an elliptical orbit. around the 

.an. n.,tnc aolelJ under r,ravi ta t.t. onal forces the Yebiole would round 

the 11100n at a d11t.ance ot )01000 ldl0111ttera and return to the earth 1D 

2)6 bCNrs, atter coYering a total oath length ot .1bout one lllllion 

ld.lc.et.era. 

One ot the moat startling disclosures in connection with Soviet apace­

night activities ia the pa~r entitled "Sonao Quest1.ona on the D;ynand.OI 

ot Flight to the Moon" by V. A. Er;orov of the Steklov MatheMt.ics 

Inat.1.tute in Moscow. This paper is a aWIII!lary of a systematic investigation 

undertaken from 1953 to 1955 to f ind satisfactory 

12 This project has een :r: de the ub cc t of a Russian popular-science 
short 1'1lm--of the \olal t Disney t 'pe, b ·t much inferi.or--a.nd is No. lS 1n 
a aeries generaJly ttnt1 tled "~ ienc and Tecl noloP,Y." Since tho advont 
of Sputnik I, the film ha hccn s .own in mo.rie theaters throurhout the 
United States. 
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solutions for the fundamental problema in the th~ory of flight to tbe 
I 

moon: specifically, the problem of the form and claosificntion ot UD-

povered trajectories, of the posaibility or periodic c!rcumfliabt of the 

l'llOOn and the earth, and of hitting the 11100n. '!he po.pcr also deal1 with the 

particularly i~rtant question of the effect or th~ dispersion of initial 

data on the realization of hitting or c:ircumflight. fwi;>re than 600 tr&jec-
\ 

t~riee vere calculated by means of electronic computers and were cla&litie4 

as bite, c:ircumtl' •hte, or afflights (that ia, approach trajectoriel vbich 

do not eocompass the moon t1ut allow one to see everything on ita oppoeite 

aide and to return to earth). 'Ibis investigation is quite a111.1lar to 

studies ot the general tra.. ectoriea or a body in the eartb-aac,on ,,yet• tbat 

are betne conducted in this coWltry. 'lbe over-e.ll rear.llts or tbe trtu41el 

are in substantial agreement. Specific numerical compar180nl caD. DDV be 

made, aioce the complete report 11 available. 

WHAT THE SPUTN003 MEAN 

TWo facta are obvious t.rom the 1ucceeatul launcbinas ot B.Put~ I &D4 

II: Firat, there is no doubt that Rueda baa won a tremendoue propapnc'a 

victory. second, Russia unquestionably poeaeeaee rocket system. ot proveD 

operational reliability. 

Since the RuBB 4 &nl did not indicate beforehand what orbital e~Dtl 

they were atr1viQ8 to obtain for their ocientific satellites, it i1 ~-­

lible to determine the guidance accuracy of their rocket syat~. Suttice 

it to say that the Russians have pr opulsion and guidance capabilitiel ot 

placing half-ton packaces in orbit. 

Nor have t he Russians indicated the chnr~cter1 st ic s of the indiviatULl 



• f 

P-1437 
2-24-SS 

-:n 

rockets in the systems used to launch the satellites. It would not be 
. 

difficult, however, to construct rocket ~yatems capable of placing 

Sputnik I and II payloads in orbit on the l~sis of known inform6tion, 

ttw.t is, by using first- ancl second-otage boost.er l'Ockets having 120-

and l)S-metric-ton-thrust engines, respectively, and a third-stage rocket 

of the Waaaerfall type which the Russians are known to have had under 

clevel.o.-ent. 

That the Sorteta might have been prodigal with their oropuleive power 

in l&UDCbiD& the Sputnikli BOeiiB to tol1ow trom a atate.nt ' llllda b:y tu. A. 

' Pobedonoeteev in SoViet Weekly tcr Oct ober 10, 1957, in de•cr1b1DC t;M 

laUDChiD& ot Sputnik I: "When the first stage en&J.nes atop, · after one 

or tvo 111nutes, the vho1~ first otnce of the rocke · falls aw:y, an4 the 

HCODl stase ene1uc• ato.rt, brinGinc the nov smaller rocket up to a 8peed 

ot between 11,000 and 12,500 lllilcs per hour. Fr011 then on -.be rocket/ 

travels by inertia, and as it rioea higher so its courH. tlattene unt1l 

it 11 tl:yins parallel with the earth below. By hat timl, the rocut 1• 

.are than 6ooO miles a'Way from where l.t started. It 1a at thie point tb&t 

tbe third atap engine cuts in, and br1118& the satellite's speed up to 1t• 

final tigure ot vell over 17,000 miles per hour." 

It 11 obvioui that tho Soviets, in their atrusgle +or vorld aamiaat1on, 

are applyins their sledse-hacmer technique not only to terrestrial atta1rs 

but also to the conquest ot cosmic apace. Jferetotore, tl-yina to tollow th~ 

maneuvers of the Soviet ocientif c b ear .. ltls like tryinc t 1') decide the out-

come of Frank Stockton's c1as:;ic short story "The Lady or the Tiger?" 

Not o.ny more! 

• 


