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inte!Hgence 

on space 

developments 

and trends 

Soviets_Reportedly Stunned by 
.US Space Successes with fuel Cells 

The S(l\11 ~:.! s vver e ::it unned by; the -SUCC(:Ss-es of US 1 s G(n:n ini 

flight~ Jast y ea r be caus~ th \!y _hao not dt~ ve i.ope d fuel cells zL(litabl<.~ for spa ce 

f.~'i.ght.s · a nd a ppa r e ntly had l \Qt expeCt !itd the US h' do so y~t . accordi n g t o 

}'=>r o.ft~ ss~>r 1-L N . Fn<m kin, Di r e c to r of the: lns tit.ut~ i;! of ext l·oche.m}$try 

in M oscow . 

The St,vi.~ ts have a la rg {~ fuel- ce ll .R&D ogtarn which, j ud g5 n g 
by Soviet comn"l !H'~<t, is di.rectt' d towa .rd spac e .:md rr1ili la ry applic ~ti o.ns.. 
Frum kin cs tii"nat.ed thal the Soviet s are 2 ye ars behind the US in fu~d-ccU 
developn1 e il t, 4 rea.sonablv es! irn.<;lte. T he US's suc ce s se s s hou ld, h<)\<.' e vt r, 
serve to consolidat e S-oviet R &D e.fforts toward thi s: end, 

(CIA) 

{SCC~H::T) . 

Snviet~ Place Leading Sci.entists on 
US-US.SR Bioastronautics Exchange Team 

'fb.e So'Vie t: s , iJ> conc rn:ring 'f<~ cen.tly on t h .¢ fina.J te xt of a US.:. 
USSH agre(;:n1-cnt to publish a joi nt wo rk on sp~\CC biology and medicirw , 
n a nH'jd 7 o utstand ing .si';;l.entis t ~> t.o t he editorial. b oard: Sl,s q_ky<H1., Chernigovskiy, 
Gazenko, Gettin, P a :r in , 'P :ra vetsky (pr·>Ssi1.:> ly Baye: vskiy), ~tnd B l ~~g onr a.v GJ v . 
•~11 ar-e 'k.e y mert n :sponsib1e fo.r the lifo-science aspec ts oJ: the ;;pace 
prograrn, save Bla.gonravc:rv, who is chainna n o£ thi:! Soviet C om mhtuc o f 
Explo r a bon (!.nd Utilization o f Cosit1ic Spnce. KncOw l8dgea ble r epn~ s ·ntativ('e 
or ~he So v i.~t bi o a slrona.uti.e s R& D ei.fo1·~, t he y ar~ in a POiiiii'ion t0 choose 
th~:: b esl Sov.iet autho r s for t:!a<:h subj-e c t a rea of th.e c mnb i ned ! ext. 

The \ln e xpccted e xc:J usi<m of Imshe.r:ud:ski y, ;'l.n ea;t:l:iex So¥i e t 
c a ndid ah: fa t c o ..,chair: n:l<:n> o i the edito~·1al board, maYbdicate a decr east~d. 
Sovi e t priority for excha nge \)f info rmat ion on space. n:)i.crob iology. 
(CIA) 
(SECHI::T} 
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Photorecce Cosmos 109 __ 
De,..orbi ted Routinely 

Cosri-.1os 109 , ·the Soviets 1 fourth photore conna.is sance ·sttt ellite 
of 1966, was de-orbited on R e v.olution 127 at a b out 0613-Q6l.SZ , 27 F · bruary, 
aft-e !' nearly 8 days in o rbit. It thus follows t:he pattern of a lmost a ll Soviet 
photo:n !cce vehidles of the past :C y ca'I: S< W:hlcit w e r e d e .,-orbittid o:n R evolu 
tions 126, J 27, or 12.8, afte r n.eatly 8 day:s in orbit . (SQ e cha,rt on page 40 . ) 
(NO.RAJJ) .. 	 

(SEGfl;J:'Y J: b FOREIGN DISSEMINATIO-N -,. - Relea.sabl e t o US , Ul< & Cat1ada) 

Cosmos 111 an A-pparent 
Lun ar Pr obe Fan ure 

T he Sov i e ts lat~c bed Cosmos 111 iroiri Tyuratam at about I 105 Z 1 

l Ma rch 1965. T A$S announced that the v .hicle was a scienfific s.a.tellite 
which w a.s a.ccomplishing the Cosmos m ission of study -of the near --Ea;i-th 
spau· enyhon m ent , but Cosmos 111 is believed t o have hcfOna htna~ p;rohe 
which failed . 

• 	 It was injected ,i nto an appax~:nt p a r king orbit, a near
drcular low - itltitu de orbit . Parking orbits hav e been u-sed 

8 	 seornt 
4 Mar lil6 
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only with lunar and int er planet a,ry probes a nd Molniya-t)rpe 
c ommunication s s attdlite s. 

• 	 lts o r bita l inclinat i o n of 5 L 8 degrees was the same a s t hat 
used f o r t h e parl -ing o rb it in the last 2 p revio u s S ovie t luna r 
alternpts -(Lt"lna s B and 9). 

• 	 Lannch oq::ur1· ed wi t hin 1 1nim.tte of the optimurn ti:me for a. 
hJ.nar probe l aunch .for l Marc h ,. a lthoug h it i s believed t hat 
a Z Ma rch l aunch w ould have b e en mor e fav o r able . 

Th . Soviets a pparently faile d, however , in the ir attempt t o inj ect 
t he payloa d into lunar tl-a ns fe r .trajectory :fro:m the parki.n:g o r bit. Th.e pay~ 
l o a d was pr obably inte nd e d eithe r to make a second Soviet sof tlandin g on 
the J\.foon or to orbit tl1e M oon and tra ns m i t video photography of its s urfa c e 
to the E a:rth . 

C osmos l ll was the Soviets 2d lun ftx-probe atten1p t this year, t.h.e 
l3il'?- s inc e t h e pr-esent s e ries qf probes was inaugurated in Janua r y 1CJ6 3 1 

a nd the 19th sinc e the first Soviet a ttempt in D e c e mber 19 5 8 . Three of t hese 
a ccomplis.hed th t: ir prin1ary missions succe ssfully, and sh o ther s enjoye d 
some l imited s u ccess --at l east to the ex.tent of leaving the Earfh1s gn wita 
tio:na.l lield. 
(NORA D) 
(3ECR::E1' NO FOB. EIGN DISSEMINA TIO N -- R el easable t o US, UK & Canada ) 

Addition of 3d Stage Coul,d Optimi1z.e 

Heavy 2-Stage 'Proton • Launcher 


The rocket with which the S ovi ets launche d their Proton s·ate llite s 
i s, a 2- stag e vehicle which could be o ptimized Jor 
he a vier s pa c e payloa ds o r for higher orbits by the addition o f. a nothe r stage. 
Each Qf tht! ~ P rotons launche d to date '\Ve i gh ed 12. 2 m etric t ons (26, 90 1 
pounds), a ccording t o Sovi e t -announcen1e nts, the heavies t satei.li.le s lau:nched 
to d a t e . 

Pre s e nt C onfigu-1·ation. The e xact conf i guration of the P roto n l auncher is 
not k nown, b u t a postulated configuration and a.n estimate of its basic per
for mance is. shown on pag·<~ 3 3. This configura tion is c ~ns istent with both 
Sovie t announc e ments of payload wei ght an,d thrust a nd with I I 

Jt is as s\.uned: 

• 	 That the 12. 2~ton P ro.ton w as the maximum payload w e ight 
for the low o rbits into wh~ch th~ 2 Protons were inj e c t ed. 

• 	 That the l a unch vehicle was of tandem rathe r than clustered- ~ -	 

configuration, since the form e r normally yields the superior 
mass fra.c ~ion. Howe-ver, a clustered configuration wo-uld 
have h e en a pel·fect1y v alid a s-sumption. 

9 	 secret..wm. 9 /66 4 Mar 66 
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• That the propellants w,ere LOX and hydrocarboti. 

F TD h a s es timated the periortna.n~ e of two opti:tnized 3- stage 
v ersions, o ne in which a 3d stage i s added atop t he 2- s t age Proton, an :
othe r i n which the P r oton se rve s as the &d a nd 3d sta g es · £or a m u ch large r 
l st stage below i t , 

Addition o£ a. 3 d Stage; , T h e chart on page 36 shows tha t an op t imiz e d 3d 
stag e in .stalled atop the 2 ~stage Prot on launche r c ould inject a payload of 
a b out 3 7, 000 pounds into a circula r orbit of a bout tOO n.m. --about 4, 000 
pounds :rnore than t he Proton lauu-cher a l-gtl:f., 

T h e chart. als.o shows the perfo rmance that could be expe cted if the 
Zd stage a f the SS-1 O.J CBM is u.se.d as the Jd sta ge and ii it is ass umed t hat 
i t .s burn- time Ls optimized for this purpose. The paylo~d -altitude cl.u-\l'e 
for the SS - 10 , it will be noted, i s n ea 'rly optimum , and affords m~1.ch mo'!'e 
f avorable p a yload/altitude combinations t_han the 2~stage Proton used a lone . 
The 2d stage o f the S$-) 0 was ::le1e~ted f o r this com parison b e c ause there 
i s a pos s-i.-qle compai.ibilit y of si~e between i t and the 2d (upper) sta_gEl o-! the 
P roto n lam•che 1· . . 

Additi0n o f a Larg.-; 1st Stage. The Prot on launc,he r possi.bly c o uld S, erv.e as 
t he top 2 stage s o f a 3~stage launcher, The chart o.n page 37 $.hows perform
a nce fo .r: -~ suc h c·onfjg}l-tatiOllS. in.wh ich the 1s t stage we ighs 3 n")illion, . 
4 ru i llio_p , 5 m illi on , or 6 million pound$_, II: a p pear s irom t his chart that 
t h e orbital payload capab ility o.f this 3~ stag e vehicl ~ ; ib which the 1s t stage 
\'.·--ig hs 6 m illi on pounds' would. approach that oi the us • 5 Saturn vI that is, 
a payload of a bout 24 Q, 00 0 pound.s .. 

T he additi e.n of a la r'ge l st s tage , howe·v e r , is h~::; $ lik~Jy than th~ 


a ddi t ioil oi a 5d s ta ge. Soviet design practice is pz<-ob ably shnilar to the 

DS' s -- la unch V<'~hic1e s are built and testq:d .ftom the bottom up vather than 

f rom t1u: t op down. 

(FTD} ._ 

(SECRET N O FOREIGN DISSEMINATIO N -- _Relea sable to NAT-O, Aus & ~Z) 

Cosmos llO May Be De-orbited, 

But Soviets are Silent on thf.s Score 


"!:"he S ovi "ts have l l.(',)t a, s of this \~ r iting (179f>Z 1 l M a .rch) .sa id any 

thing about, wheth e r they will de-orbit 1)leir l atest spa~e kennel, CosntO:S lJO , 

w hich wal!l lau11ched 22 · FebrU<\X)r, If, however, they are to collect the m<>s t 

valuable data produc e d by the e xperimeJ.'l·f, ·th'e y wiH h ave to 1.· e.cove r this 

s~ellU~ . 


Soviet announc ements make it appear that the pu r p o$ce of the Ilight, 

\Vhich passes through a lower portion of the Van Allen rad iation belts , i s 
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t o study tbe e.ffects ( ind:t:~,ding the gtmetic c::f:fec t s) of space radiation o.n 
highe r an imals, such as dogs, and pos sibly , to determine the effectiven e ss o f 
shie-lding w hich m a y b e incorpo rated in the s ate lli t e. Anothe r poss ible mis 
s i on i s to dete r mine t he .effects of prolonged weightlessness on highe t a ni
m als . I n i t he r c a s e , the ·experin1ent s \Vould be most succ essful ii the ani 
mals a r e recove r e d and made a v ailable for labor ato ry stud y· . 

C ~1 S IDOS 110 1 S orb-it a l paramete rs ar e not fa vor-able fo r a n e arly 
d e -orbit attempt . De - orbit a t this t ime w ould call for either : 

• Impact in dad--;n es s . 
• · ·se of a n 1.maccu.ston1ed r<,c o v cry aJ:·e..a if d aytime im p a ct is 

d e sired. 

H oweve r, by 1 5 March 1966 , Cos mo s 110 1 s orbit w ill have s h ifted suf.fide.nt ly 
to a llow daylight in1pact in the normaJ rt.:covery a r e as. 

The S ovie-ts ha ve nev~ r de - o rbited a vehicle with a n a pog e e as 
h i gh as C osrnos 11 0 1 s (488 n . rn.), but are believed c apable of d oing so. 

A l"CCt.mt .,Soviet announcement sai_d t}lat ea,ch d og aboar d C osn}OS 
ll Q is ·i n a sc~ pal:a~e compartment . This ~( possible iud.ic ati.on that two 
differ ent t y p es of radiation shi¢!lding or other ·enviro.nrnenta.l gear a ·r e be ing 
com par ed fo r the ir relative e f£ectivenE:: SS. . 

Raclia t i on l evels presently encounte r e d py Cosmos· l l 0 are b eliev ed 
t:o be safe fo r p1; olonged exposure i n a capsule hut should i nten s ify as t h e 

v~hicl e' s shift in p e rigee b ri.ngs . i t clo-ser t o th e E quator. 

(NOR AD ; DIA ) 

(SECRET N O F'O REIG tJ DISSEMINATION -- Re lea s a ble to US, UK & Ca1iada ) 


11 ------------------------~s~e~c~~e~r ~ 
WIR 9./66 4 

-

Mar 66 

http:l"CCt.mt


,,. 

Possible Configuration of 2-Stage Vehicle 
Which Orbited the Proton Spa~ecraft 
(assuming a tandern configu,tion) 

Parameters* 

Fl~ ,~tag,e 
•'1':4'tir ust (sea leveH 


lift-off Weight 

RropeUan1 Wei,9ht 

S«ood statJe 
Thrust tv~cuumJ 
Lift-off Wefght 
PropeUant W~gfit 

•Assuming tO)(Ihydr·ocarbon 
prQpellant combina,tion 

SECRET 

l, 850, 000 Ibs · 
1, 140, 000 rbs 

875, OOO .Ibs 

400,000 lbS 
". 205J 000 lbs 

162,000 lbs 

Ill 
WI.R ~~66 
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Possibl_e Payload/Altitude CapabiH~ies of z... stage.: f>roton Liuncher" 


0 
0 

mini-mum 
. -~ '~ '· 

1 
0 .,. II I 

net payload 1lf (FTD l 
(thousands of !bsJ c 
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Possible Payload/Velocity capal1iliti es of 2-Stage 
SECRETProton Launcher Plus Various Theoretical 1st Stages 

minimum --- N .. 

net payload -~---~--___.,______,.....__(-..,jFT~D-)----+----~ 
(thou~ands of lbs) wiR 9/66 A t' 

4 M~r 66 ssump 1ons: 
tao~--1~...----~----'------+--.....:.....-__;_~~-1) Non rotali ng Earth. 

2) 1st stage propellants: LOX/amine 
wlavera_ge specific impuls-e of 29.0 

oharacteris.tic velociw !tho.u~~nds of teet per sec<>nd) 

seconds 
3) 1st stage rnas.s fraction of 0. 9. 

l«l +-----1~~.o......3ilk-~~~----+--__;__-~~:...:....,_4) Proton fs upper 2 stages · ~-----~ 
of 3--stage vehicle 

10 '' 

'.....................,..,.....,.._,-···...,.;.·"-~--,··--+-....._-~_..,...____.....,
17.5 , 31S 35 31.5 
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Soviet Photoreconnaissan-ce.Satellite·s 
SECRETfmost recoverable Cosmoses launched from Tyuratam) 
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