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·Corr ect ion t o 
Mi ssil e Firi ng Log 

The first two missile firings listed at th~ t o:p. o.f page. 9, .:WIR 9/9 7, 

3 M·~rch l 9.c7, should b e d'81eted. In t h e ir p la,ce should be iriserte.d t h_e 

3 followin g firings ! 


2it02.Z, 03 FeQ V e.r tical fit ing .f r. ·om . :Kapu;~tm Yar 
1247Z, 04 F e b Vertical :!iring .from Kapustia Yar 
Hl7Z , . Q6 Feb Vertical fi r ing fr om Ka·pus.tin Ya r 

-------~----------------------------~---~~!.:_<. 
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significant 

SECRET 

intelligence 

on space . 

developments 

and trends 

Cosmos 146 May Have Tested Propulsion and 

Payload Systems for Manned Circumlunar FJight 


The lau.nch of Cosmos 146 .from Tyur.atam at about 1132-Z, 10 
March, may have been a test of a new space propulsion system aild pos­
sibly a spacecraft wh.ich will fi.gure in a manned circlunlunar ilight 7 probably 

: this year. 
Cosmos 146 was launched by the SL-9 propulsion system with a.n 

added 3rd stage. The 2 - slage SL-9 , the largest known Soviet pr.opulsion 
$ystem, has been used previously only to orbit the 12. Z-metric-ton Proton­
series scientific payloads. This is the first time that a 3d stage has been 
added to the SL- 9. 

Aitet injection into orbit, the 3d stage remained attached to the pay- .. 
load for the first 16 revolutions. During the early part of the 17th revolution, 

su·ggesting that the 3d stage had been 
L e--;-17~h -7-;===============-=-. ~ _ not thenr- ig;-t:-ed Since Cosmos 146 was 

being tracked by US .radars~ it is not :possible to determine what occurred. 
However, the re-ignited ,3d stage may h.av~ red~rec:ted a-nd accelerated the 
payload into a st~ep higb-sp~ed :re-ent:ry tra j e c tory in a test of t}le prot-ective 
characteristics o£ a heat shield. On the other hand~ it also is poss:ible that· 
it may have injected the pay load into a highly eliptical high-en~rgy deep-space 
trajectory to test the ~elight p hase of' th.e 3d stag e. In any event, US surveil ­
lance systems failed to detect Cosmos ·14"6 thereafter, but they did detect and 
track two associated spheres (one 3 .feet in diamete-r, the other '4 feet) in an 
orbit ·high~r than the original one. This circumstance tends to suP,port the · 
deep-space-trajectory hypothesis. 

TASS said only that Cosmos 14.6 was performing· the us,ual Cosmos 
mission of studying the near-Earth S'f?ace environment. But the satellite's 
orbit was t~o low and. :i:ts lifetime to o brief f o r it t.o conduct any useful spac e 
researc-h. 'Use of the huge SL- 9 launch system also casts doubt on the vera·~ity 

of the Soviet announcernent. 
lt is more likely that Cosmo$ 146 is the latest in a series o.f spac-e 

events leading to manned circumlunar flight with each Earth re-entry- . 

-7 ­
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The £irst 4 SL~9 launches (Protons J j 2, artcl 3, and one• 
failure) appear to have been primarily tests of a propulsion 
system .capable of sending a 14,000-15,000 pound vehicle 
into circumlunar trajectory· with Earth :.return. The cosmic­
ray studie~ of the Protons were probably a secondary mission, 
The Cos~o:~ r:B· and Cosmas 14.0 events (28 Nov 66 and 7 .• 
Feb 67) appear to hav.e been systems tests of a payload, 
possibly a modified Voskhc;>dt which would be suitable for 
the postuia~ed circumlunar flight. (These we~e launched 
by the· smaller SL.-4 system.) (See WIRs 7/67 and 48/66.) 
{See drawing on page 32..) 

Cos.m0s 146 appea;rs to have 'been the next $tep -- te·st of the com­
bined propulsion and payload sy~tetns .. _ toward the climatic maz:med cir- . 
cuml~na r flight. 

It is e.stimated that the S.L-9 propulBio·n system with an optimizeq 
third s.ta.ge would be adequate to launch a modified Voskhod weighing approxi­
n)ately 14,•000 ll>s and with two men ;tboard into a Circumlunar flightA 

P:rospect·s. The recent apparent acceleratioJ?. in tempo o£ testing of systems 
which seem to be related to a :forthcoming manned circumlunar flight suggest 
that the Soviets are strenuously se.eking to s:olve remaining problems as 
rapidly as 'Possible, · with a view to exec~ting this prestige-laclen mission .. 
some time this year, to mark the 50th year of Communism in the. USSR. 
(NOR;.D) (Chart on .J?age 33.) 
(SECR:ET NO FOREIGN DISSEMINATION Releasable tci US, UK & Ca·n.ada} 

Cosmos 147 is Soviets' 
:.4th R ecce Satellite of 1967 ,, __ 

Cosmos 147, 'i~Vhich was launched from.the Tyuratam Missile T-est 
Range at about .12102, 13 'March, is the fourth Soviet military re.eormai~~ 
sanc.e sateiUte launch~d this year. It carries a medium-resol~tjon came'ra 
system and, probably, ELINT collection equipment. It will probably be 
de-9~blte~ on 21 Ma~ch. · · 
{NORAD) 
(a£GRET NO FOREIGN DlSSEMINA TION Releasable .to US, UK & Gan~da) 
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items of interest 

on technical dn«tlopmenls 
Ot'QUnd tfte wo:rfd 

Advanced Chemical, :Anti matter, Antigravity 
Propul sion Systems Onfi ·kel y in Near Future 

(A summary of an FTD study of estimated Soviet 
capabilities for. introducing ce l'.'tain u_nconventional means 
of propuls ion, excluding nucl ea r and elec tric.) 

The we:ight of mis.sile payloG\dS a:p.d .of spacecraft is ..s ev~~rely lirnJted 
at pr·e.sent by the relativf;!ly small amounts of thrust available froni currently 
used chemical propulsion systems. For exa mple: . 

• 	 A vehicle gross weight of 440,000 pounds, 87. 5~ of it.s 
propellant, is required in the case of the SS-9 to propel 
a 12, 500-pound re-entrv vehicle a distance of 5, 000 n. m. 

• 	 Neithe r the US n or t he USSR is able at present to probe 
any planets oi the solar system exc ~pt forc the two cl os e st 
ones 1 V e nus··a_nd .Mars. 

Scientists., cc;insequentlyt are looking into the p.rospe.cts for usi,ng 
unconventional energy so-u;6es - ~ known and theoretical -- which ·might yield 
t hru-flts which ex c e ed present-day levels by pos s ibly several quantum jumps. 

- 17­
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Some o{ these sources include: 

• 	 Energetic particles wh.ich occur naturally in the upper 
atmosphere. 

• 	 Atoms, molecules, and stabilized free radicals in excited 
or metastable states. 

• 	 Antimatter. 
• 	 Antigrav~ty. 

Energetic Particlee in the Uppex Atmosphere... The ,Earth's upper atmosphere, 
thanks primarily to continuous solar activity, is iri ef!eet a res.ervoir of 
energetic particle{; which. when reco~bined chel!nica~l:y. , the<;>retically could 
be n.sed lor propulsion-~ primarily for cru'i~e-type vehicles, such as mis­
siles O"'I' hypersonic aircraft. 

The big a~vanta-ge of this type of propuls.ion is- that the range o£ a 
vehicle, when operating within the upper atmosphere, would not be limited 
by the amount of fuel it could carry: the fuel supply would be immediately 
available in the medium in which the craft operates. The vehicle would 
''collect'' its fuel _,.. the energetic particles -- simply by the ra:rn. effect Qi 
its .fligbt through the upper atmosphere~ Its engine would compres.s the 
particles and recombine them chemically through the applicat~on of heat: ex­
pansion of the resulting hot gases- would be fed t'h:rotl.gh .a nozz-le to .s~pply 
thr11st in the desired direction. 

The Soviets presl;lmably coQ.ld have consider-ed tbis fuel sou:rce, for 
they have since 1958 been c ·ollecting upper~atmospher: e data that would be 
n-eeded for .developing this type of propulsion. However, Sov'iet data published 
in 1963, in agree)Tient with Western d.ata, indicated that the energy content 
of the uppe:r atmosphere arrto.unts to only one millionth of a calo:ry per 10 
cubic centimeters. This is only one tenth the amount which Western scientists 
consider necessary for propellant use. 

Data which the Soviets have obtained since 1963 with flights of mass 
spectrometer.s through the upper atmosphere could ·nave· p1:oduced some re­
finements in the earlier estimates, but as recently as 1965 the Soviets we<re 
still quoting the data published in 19'63. 

AU the evidence ir1dicates that a.."l:y aottempts to obtain propulsion from 
ene.rgetic partie.les in the u-pper atmosphere would· be impracticable. Soviet 
eff<>rts, therefore, to exploit this source al'e not Hk,ely. 

1\tom·s, 1\ilolec;ules. ana Fr.ee .RalJJ,ca.is i11 Metastaole-J.'F.:'f:c;iteQ.} States. 
The en(.~rgy available from· a given chemical reaction iheon~tica.lly ·'oould he 
multiplied many tiJ;nes if the reaeta.n.ts coul<i be prepared in el:ect.ronica~ly e:r:c;cited 
states. (The reactants a'l'.:e said to be metas-table if til_~ excited stat.es ca.n b:e 
made t:o persist; at pres-ent t})ey~a.n be maintained <,mly fo.r brief fractions 
of a second.) Poten-cial en.ergy storage of this type may be 10-lQO times the 
amount a\~ilable from the ordinary chemical reaction. Chief candidates tQr 
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such us.e are hydrogen .radiCals and other species of light atomic o.r molecular 
weight, The problems have been to concentrate, stahilize 1 and "store these 
radicals. 

The S~wiets are known to be giving exten.sive support to. research 

jn the various· areas of physical chemis·try which could bear on the develop­

·ment of free radicals and metasta'Qles as propellant-s. There is, however, 

no evidence available which suggests that this work is associated specifically 

with a propellant program, although, of course, a concealed program to this 

end might exist. The Soviets, in such a case, probably would not admit that 


. the program existed. 
The. existence of such a program -- or progress therein -- might be· 


detected it: and wh·en it is learned that the Soviets have succeeded in achieving 

long lifetime s of relatively high con-centrations o.£ metastables in a con­

densed phase, Similarly, theoretit:;al justificatio:n (or relatively high cou­

c _entrations oJ low ato.m-or molecular-weight sp~c~e· s would be a useful indi­

c.ator. 


The .e.vid~nce ava.llable to date suggests that Soviet applicq.ti:on of 

fre-e radicals qr n'letastables to propulsion is more than 20 years on in the 

future, barring unforeseen breakthroughs . 


.Antimatter. Research on tl:le fundamental natt,lre matter has brought about 
· the production, among other things, of particles which are opposite in electri cal 
charge to the i r norma l counte rparts., such as: 

• 	 Positrons, which are like electrons but have positive instead 
of negative charges,. 

• 	 Antiprotons, which ar·e like protons except that they have 
negative instead ofpositive charges • 

. ~ WIR 11/67 17 Mar 67 
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oriented mainly to the study of the fundamental nature of m,a,.tte~. On,e Soviet 
scientist., 1. S. Shklovsk~y. told a confel'ence of S9viet scientists in May 
1964 that~~ least one type ,of photon rocket-- "interstellar ro.ekets moviag 
with relat~vistic speeds" --most likely will never be built. 

The fact is that grave problems c-onfront any a-ttempt t.o use a-nti ­

matter as a prope~l;:mt. 


Since antimatter is not known to be stored in nature 1 it mu.st be 
synthesized. Accelerato:t;s with energies of more than 5. 6 billion volts are 
required. The Soviets have such e,quipment, but antiparticles are produced 
with relatively low efficiency. 

Moreover, the ·problems o.f isolating and storing antimatter are 
even more limiting than ·the .problems of producing it, There has been no 
specific inc;iica.tion that. the USSR is concerned with the storage of antimatter 
in the concentrations ~nd for t}?.e lengths Qf ti~e r.equired for propulsion, 
although many storage techniques und.er study coulQ. have such an application. 

Bart"ing unforeseen breakthroughs, no serious Soviet consideration 
<to the use of antimatter for propulsion is expected within the next 20-3·0 
years. 

Antigravity. The status :o£ antigravity is even more tenuous than that of anti ­
matter, both regar4ing b~sic understa\nd-ip;g and aJil'Yi appli~ations that can b~ 
seen for it.. (.Antigrctv;ity / i£ it exis.ts., would ·be a fo~c-e -- natu.t.-al or con­
trived -- by which 'b.odies of matter would repel instead of attract each other. ~) 

In the USSR) as in the US, .fundamental studies ·are u-nd.e r way to 
acquire a more adequate l.Uldt:}rstanding of gravity itself. 'which would be pre­
r equisite to an under.standing o£ antigravity or developing a means of generat­
ing it. Bowe:ver, the ha~nessing or cont;rQ.l oi gra;'t-ity, or oi so-called anti ­
gravity, ior propulsion is ex.pected to be outside Soviet capabilities fo.r the 
next ZO- 30 years. unless un!ores een breakthroughs a:re achieved. 
(FTD; NOB.AD) 
(~JECRET) 
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A Postul at ed Y. O$khod -- , · . . 

Modi f ied to Carry 2 ·Men 
or:1 a Ctrcuml unar Flight 
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