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Satellites to Become Part of USSR 1S Comm 

... 

s~gnificant 

intelligence 

on space 

developments 

and trends 

System .in Time for November Celebrations .·. 
The USSR j,s ma\s.lng pi'eparations to · expand the use of its Molniya 

communications'-re 1ay sat~llites for. domestic commu nications, partic ularly 
TV, pos,sibly in time for transmission of the Mo .sco\v celebrations on 7 N 0vem­
ber 1967 of the 5·0th annivers ary ofthe Bolshevik Re-voluUon. 

(;!imstruction has start~d on at least -8 new ground t~rminals for the . 
communications relay via satellite in the nor,thern a n d east.ern USSR -- areas 
not now adequately served by eonvefifional conununications facilities,. The 
8 station:s will be nea r switching c enter s (){ the ad·vanced .gro.und· based tele­
communi:ca.tions netwo:r,}s n~w being extended;te ·these areas. 

The locafions oi the 8 new termina ls is show-n on page 31. The::i:l:' 
remoteness from the developed portions of the USSR supports earUer indica­
tions that the Moln~ya system was intended prim arily· to theet internal com-. 
munications needs:. · But the/ Soviets a :re also well awar,e of the . propaganda · 
and communications role tb·at the Molniy·a system cc>:uld play ;i.broad . It has 
invited Frj:tnce and Japan to experiment with the Molriiya .sateili~es in colo-r TV 
exchanges with the USSR. (Only the French have accepted the invitation.) A 
ground stations is to be installed in Cuba q.nd~ ac;co:~;ditig to a Cairo serv ice 
paper, another ....vill be loc-ated in Egypt. · · 

The Molniya could also be used to communicate with $ov~~t military 
forces -- at home or a. broad. 
(CIA; NORAD) 
(SECRE'f) 

CORRECTION 
w-rong Theory .of ·.. 
Relativity Cited in WI R 

The.t NOR AD c.omment 011 p. 6, WIR 4/67, whicla cited Eiosti$ in' s general 
theory of relativity in regard to time ~ompres.sion for a hody in m o liion,sheuld 
have cited his special theory oi re.l~tivity. 
(NORA D) 
(UNCLASSIFIED ) 
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Reece Cosmos 141 
De-orbited Routj nely 

Military .reconna issance satellite Cosm os 14 1, which t he S.o,viet s 
launche d :from the Plesetsk missile and space complex on 8 February , was 
de-orbited on 16 February on R evolution 125, after nearly 8 days in orbit. 
This spa cecraft was the second Soviet recce satellite launched this ye a r. 
(NORAD) . . . 

(SECRET) 

Cosmos 133 a Test of New Spacecraft for 
Long Manned Flights, 

Preliminary analy si s of of C osmos 133, which w as 
launched from Tyuratarn 28 Nove1nber 1966 and which was very similar to 
the recently launched Co1n:n,os 140 (p. 10, W!R 7 /67), supports earlier esti­
mat es tha,t . this even t. invol:ved test of 4 new type o£ spacecraft which w ill 
probably he used in m a n n e d iligh~s, possibly of 1ong d-q.,ration • 

• 
• The ground control code o£ Cosmos veJ1icles and the m anned 

V o s khod s was not pr e s ent. Coordinated a ctivity on certain channels s ugge st s 
u se of a new. ground con<mand system. 

• An UU'\.lSUally great anlOunt of m on'itoring 'was done, a condition 
which would be expecte d of prototype rather than, of operationaJ space craft. 

• Two counters which were monitoring continuously thr<::iughout 
the flight m ay have been il'lvolved in a test of r a diation shielding* One counte1 
ran at a lntich higher r a te than the other, sugg:e shng that one was r e gi stering 
radiation in a shielded are~~ th.e other in an unshielded .:area. Shielding wo.uld 
most like-ly be used on a biological or m a nned satellite, or on a prototype 
thereof. Similar counters were noted on Korabl N.os. 1, 2, and 3 -- the fore~ 

runne rs of the Vost ok, 
• P uls e dun1-tion modulation (PDM) whic h was obs:er.ved on Cosmos 

13 3 app·earecl previously only on the Korabl-seies precu-rsors ·of the manned. 
Vostoks. 

• . More titne:ts than usual we:re m onitored, . including 10, o·oo­
. minute, 1, 000-minut~, and 10, 000-secor~d clocks. Recycling would enable 
the Soviets to devise a-n. 11 infinit'e 11 calenda.r suitable for flights of week!':!-, 
:months, 01: even longer. . . ·.·. . .. 

• Abnorm.alit±e s noted in the power su.pply may have bee-n mal­
functions, or they may have resulted from use o.f a new typ~ of syst em. 
T h e re wer e d isturbance s in suhcommutation synchronization and radiation 
counte r s whe n the ground-command system functioned; cross-talklike dis ­
turbances I Iprobably due to on-off keying o:f the 
PDM signal; a nd momentary ":frame rol11l on t elemetry associated with ground 

5 soore=t 
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contro.l operations. Possible causes include batt e ry rn·;:tlfunc t ioning, p oor 
electrical connections, or inadequate inverter v o ltage r e gulation. However, 
abnorm,aiities of this type h a ve not been observed o n Soviet manned vehicles , 
which depended on battery power, and they are not like ly t o appear in a 
normally functioning battery-power s-upply system, If t.h~y were not maliupc ­
tions, the s e abnormalities. may have resulted from the use of a 11-ew power 
s y s tem with high .inte rnal impedance which could not supply rreak power de ­
mands, A s olar-powered system would not a.ppea r to b~ invol v ed, since the 
d isturbances were noted during both day and night interc epts. T h e: a ppar ent 
testing of shi eldin-g against radiation suggests· use of an i sotope pow e r s ourc e, 
such a s the one which had been used previously on 2 \Ullnanned satellites. 

Cosmos. RO. Cosmos 14 0, which was launched 7 Februa-r y, is believ e d to 
hav e been a s econd test of tP,e same type q£ spac ecraft . 

I I 

(CIA ) 
(SECRET) 

Fuel-Cell ~€. search in USSR BeHeved 

Re.,.Qrganized, Following Gemini Successes 


The fue l- <::ell p1;og;ram to which the USSR h as b e .en c -ommitted: since 
r:nid- 1960 apparently experienced a crisis i n 1965 , w hen t he US's Gemini 
·spacecraft became the fir st t·o u se fuel cells as their sou rce of e lectric.al 
powe1:. . The Soviet$ wer~ completely out of t h e ·running fo r thi s important '1:first0 

because their fuel..:.cel l aut ho-rities had; c ontend e d tha t thes e d evices would not 
be suitable for spa c;: ecraft power supplies . ~As. m a jor r ea rrangeme:p.t of person­
nel and distribut.ion of effort j,s believed to have r e sulted. A n a ttem pt also has 
been made to resolve an apparent co-q.flict among key p e rsonn-el b y taking the 
program ov.t of the hands of A. N ;. Frumkin, a ging figurehead of Soviet fuel-
c .-ell r esearch, around. whom the conflict probably centered. 

The Soviet fue l.:.<:ell e ffort, a$ of mid-19 66., was estimated to be a bout 
2 years b e h ind the USis ~ Work in some fundan)ental research a rea s was 
com parabl e t o that of the US, but the Soviets had macle no significant break­
t h:r;oug.J;ls i n ha~dware. 

Th~ Soviets had deve loped a Justi-type hydrogen cell of ZOO-watt output 
which weighed 48. 4 pqunds. To supply 2 kw of s pacecraft power o ver an ex­
t end ed period would r equir e 48 of these cells, imposing a weight requirem-ent 
of 2500 pounds, a lmost as ,m\;l·ch as the 3, 000 pounds of silver-zinc cell$ 
car ried by the . 10, 000-pou:nd manned Vostoks. 

(I 6 eeoPet~·· W · , -Z-4_F_e_b_6_7_~__::....--1-R-8/-6-'-7-
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The Soviets. are. known. to have been inte.re-ste4 for some 2 years now 
in the Bacon-type cell, a hydrogen-oxygen unit using concentrated alkaline 
electrolyte and operating at a temperature of 200-250 degrees G. --the type 
developed for t.he US's Apollo. 

For nonspace us~s, work. is di"rect ed toward cheap fuel cells which 
will run silently at better than 90~· static efficiency on low-cost fuel Ior ex­
tended periods. The ultimate goal is a low-tempe rature fuel cell operating 
a t atmospheric pr es·s ure on abundantly available natural gas and air. Present 
units which operate on cheap hydrocarbons are ine ffic ient and must operate 
at 700 - 900 d eg rees C., using fused s alts as electrolytes. 

E fforts are also being made to couple fuel cells with a radiation . . . 
sourc e to increase ef.('iciency and to buUd low-c·ost cells fo-r vehicular us e 
and g e neral electrifi cation. Vari ous researchers a .re studying the use of ion­
exchang.e membranes in fu.e.l cells, alcohol oxidation for low-cost systems, 
and the development of highly efficient, long-lived sintered-metal electrodes. 

The Soviets h~ve now revitalized their pTogram -- expanding. it, 
bro-adez:.ing it s scope , and lending it new emphasis. Th.e number oi doc.to.ral 
candidate s engaged in fuel-ce"ll electrochemi.etry is estimated to be 10 times 
that of the U~. The Institute of Electrochemistry now has over 300 peo"?le 
engaged in fuel-cell research, including, some prominent experts in this fie.ld. 
Both fundamental and a-pplied research are being carried on at Odessa State 
Universit y. At the Institute of Energy Conversion, a high- .security installa­
tion, some 40•50 p eople are believed to be condtlcting fuel-cell r esearch 
di.r·ectly related to mil~tary a·nd space uses. · 

Details o£ notew.orthy Soviet accomplishments with fuel cells have be­
come more di.fficult to obtain since the program was reorganized. T he re­
ali-2ati.on that fue l cells have a hi,gh pot-ential for m ilita.:r)r and space applica ­
tions has probably caused in1po.s ition o£ high security re'Strictions ou publi ­
cizing progress in this area. 
(US Army STIC; CIA) 
(SECRET) 

Communist Nations Aid USSR Slightly in 

Mah~in-Space Research, Get Even Less in Return 


The Soviet Uqion is not d e pend ent upon other Communist nations for 
any essential scientific resources to carry out its manned space program, 
However, the USSR has used a few East Europe_an research and te·chnologi cal 
developments -to complement it s bioastronautic effort. Some of the cooperating 
nations have complained that there is little fe_edbac k from the Soviets and that 
they are allowed to do_only theoretical researc-h r .elated to spa~e. 

Although benefits f r-om the exchange have been mostly one-sided, the 
Sovi.~t.s 'have shown some interest in i;ncluding_the other Communist nations in 
its bioast:ronautic program. At a meeting in Moscow i:n November 1965, 
representatives of the East European nations and the USSR discussed futul"e 
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ar e as of cooperation in space, including space medicine artd b\iology, jeint 
developrnerit of instrumentation, and th'e possibility of th<~ USSR launching 
scient.1iic payloads with experiments pr.oposeil .by the Satellite.s, Communist 
.Chin.;. was invited to the meeting hut did not att:end. 

Poland, using .an l.ndigeno\l.sly developed sounding 1·ocket, in 1«161 carried 
out a small :biological ex;periment. It wa~ also the first :European member of 
the Bloc known to be involved in the Soviet bioastronautic program. For this 
prograxn the Poles des igned a relatively' sophisticated cent:rif'uge to carry out 
experiments on the effects of weightlessness and the loss. of c.alciun1 from the 
bones . In the .future, experiments wUl po.ssibly b<~ pet··!or.n1ed to determine 
optimun:t spacesuit design and body s.:uppor.t ..Cor cosmcmauts. The key hie­
astronautics res ea rcher in the. Soviet /Polish cooperative program is J. 
Walawski of the Polish Military Institute o.f Military Medicine. 

Czechos lovakia.. has p;rovided ba.S.ic-research sttpport and has wo·rked 
for the Soviets in sorne applied areas, such as !iev~lopment Ci.lf tfhe zipper f.o-r 
th<;: Soviet spac e suit and possibly the electrode ·design for cosmonaut monitor­
ing. It has only basic labo.rato:ry equiprn,en,t b:q.t cCi.luld contribute research 
$upport ta tQ.e Sovi-ets in such a-r eas as d0s,ed ·~n.V'Iiron.rpen.ts and day~rtigh't 
¢y.cles. ReJ?orts that Czechs were being :train:e<i as cosmonaut.s cannot be sub­
stantiate d,. although it is p.ossibleJ though unlikely, that s~ientifi.cally trained 
c axld idates from East European nation s have been allowe d reicently t 'o enter 
the cosmona-ut training program. 

The' Eas.t Gerrhans 1:n-ovided· the Soviets with some 18 pre:ssure cham­
bers for possible tests on humans from 1956 to 1959 and fabricated the 
Velc-ro .ta.'j?e S~H~.n on Leonov1s . spacesu.it du:rin,g his e:x,tllayeh'it::ulaJr actl.'\ti.ty. 
Thf'~ possibilities of .future Soviet-East German parti<;:ipation in s'Pace tnedici:p.e 
and medical ~lectronics were di~.cus sed by .Soviet sci.en:tist V. V. Parin with 
East Gel:'mans in Novembe.r 19f:>5. 

Bulgarian investigators h,ave done some ba~ic rea.earch on the e!I.e-cts 
o( radiation on living or ganis .ms., but they ·would not be expected t o contribute 
significantly to the field of bioast-rona-qtics with their presen.t facilities and 
p e r ·s onnel. 

Ruma:nian scientists hav-e complai ned al:>out the dil.£iculty o:t: getting 
equipment from the Soviets. They appe.a_;r to have take:n a cha~aderistically 
ind ependent approach in their research e£fo~·t. i,n preferel'tce tb c-ooperation 
with the ·soviets. ·ivork lYas betm, done in ,'Rl;tmania on the e.ffects of chrohic 
cerntrifugation on .plants and animals that i's :mot·e advanced than sim11ar re­
sea-rch in the USSR. 

Bioastrqp.autic .research in Hungary also has be·en limited by. inadt=;­
:guatc perso'r.m.el and lack of facilities.' 1'here is little indication th,at Hungarian 
ae;tospace medical pe:rsonnel a:re being tra;i.ned :i;n Hungary ox th.e USSR. 

Hungary cont ribute's to the· Soviet mann_ed space ef:fort ~a·s <;:lo the othe1· East 
European natti,.tms) with optical tracking and solar obse.r~ation sta-tions. 
Hi>storicall}'l, t he Hungarians have had an interes;t in vestibular problems., 
which are involved in orientation .during weightles.sness ; the bask ·reseaTch 
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on the 	inner ear was accomplished by the Hungarian R. Barany. 
There is little evidence of past cooperation of Conununist China in 

the USSR's manned space program exce·pt for optical tracking of Soviet 
satellites by the ChiComs . . Almost no b~o .ash-onautical resear.ch h:as. been 

• 	 carried out by the Chinese ; most of their research relates to aviation medical 
requirements and medical suppo r t of ground .trdop:s in high a.ltit·udes. 
(CIA) 
(SECRET NO FOREIGN DISSEMINATION -- F.eleasable to US, UK, Can, 
Aus &: NZ) 
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