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and trends 

Cosmos 173 Possibly a Research Satellite 
to Replace Cosmos 152, Which i.s Now SiJent 

Cosmos I 73, v..-·hich th~ Soviets launched fr:Om the Ple setsl<: Space & 
Mist:d. lc Coxnple-x at <;J.bout 0502 Z , 24 .r'\ugus t,may be a .research satellite 
as claimed by the ·soviets. 

The n ev..· satellite is pr<>-ha11~Y a repletcemen.t for Cosmos 152, ·which 
\'vas l;iunched 2.5 March and has not bee,n heard from since 2 5 Jvfarch , 

Cosmos 152 1 s. mis si.on has 
beet'! <:tssessed as h~gh-altitud@ res~arch. Both Cos-n1os l 5.2 and Cosmos l 73 
\vere launc.h.ed frori'l ·Plesetsk, a-pparently b y the SL-7la--u.nch system. 
Cosmos 152 was laun<;;h_e-d at about 0 700Z, Cos.r;rms 1(:3 at about 050ZZ. A 
comparison of ol.'bital parameters, d rived by NORAD Space Defense 
Cente r, follo"i.vs: 

Incl ination to E qua tor 
PfJi"iod 
Apogee 
Perigee 

(NOR AD) 
(SF;CR'ET) 

soc 
Co.smos 


· r73' 
-. -,--­

n. 04 degrees 
, 92 minutes 

48',2. km (259 n . m.) 
2.7Dkm(l46 n~m.) 

Cosmos 
rsz 

70. 9 degrees 
92 minutes 
494 km (266 n. m. } 
253 km ( l 36 n. m.} 

USSR Pushing Stu\Jies of Fuel Cells to Generate 
Power for Spacecraft~ Submarines, Other Systems 

13a<::kground. The fu~·l cell can be an extr emely e'ffieient nH:-a:ns of 
generating e lec t:rica.l powe .r, s .in'ca it tra.nsf0 rms c hen1ictd e:aergy directly 
into c::lectdcity without the .losses involved in nu~chanic.al inte· rmediat·i~s. 
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But they have oth4;!.:r: advantages as well. In land - based military systems 
and submarines , for instan{:e , they can provide power .silently. One. type 
i s particularly suitable for spacecraft and aubmarines b cause it uses 
nontoxic fuel and yields potentially useful water as a waste product. In 
.-pacecraft, moreover , the fuel c-ell is s up erior to the storage battery 
b cause of i ts highe r ratio of power output to weight. 

T h e:! 8 ovie_t P rogram. ;\ Sovi_t lag in th d velopment of fUel cells is seen 
i n the fact that t h e Soviets have not used them in spa.ee, despite thei.r 
eminent suitability fo-r manned space!lights of. moderate. duration (up to 
about two weeks ); the US, in cont~a$t, USt!-d them S"Qecessfully in the manned 
Gemini flights o f lat e 1965 and l966 . The Soviets us.e d storag<.' batteri es on 
their Vostok- and Voskhod - series manned spacecraft, but on their newest 
ma nned veh.icl...: (Soy l1 z I, launche~ 2 3 Ap ril ~ 967 ) they used sol a r c e lls , 
despite thtdr d e s i gn c on iplexity and operational c onstraints . This trausi ... 
tion !rom sto r age batteries to solar c ells for manned flights does not 
mean that tht.! Soviets art! not inter sted in using fue-l cells for such 
flights. On the contrary, the fuel cell most suitable .!or manned missions 
of moder te duration- - the hydrogen - oxygen cell -- apparently has been 
giv n top priority in the Soviets 1 fttel - cell development prog;ram, tor i t is 
in t he most advan ced state oE de.veloproent of all :th eir fue l cells. 

At a ny rate , the USSR now h a s a large and diversi:hed program of 
fuel - cell devdopment. This is deducible f-rorn the fac t that significant •
work on fuel cells h a s b~en conducted at 17 Soviet installations and over 
100 Soviet scientists have publis h ed on the subjec t in genera-lly available 
scientific literature . Soviet .publications on thi.s a-nd related s·ubjects, 
son.)e c.£ which date bac:k to the e a r ly 1940s , indica t e tha.t t-rtost .of the 
m a jor aspects o f fuel-c ell deve lopmen t are being covered. Clearly, 
th e prog r am is a broad one. It encm:npasses .stu d ies not only of a variety 
of pot ential f u els but also of s uch fu e l-cell c01npone nts a s electrolyte s , 
e h :ctrod es. and i o n- e)Qchange m e:mb r anes . Althoug}l n o app'X'oaches to 
novel s y stems c a n be dis c erned from the available i.)Uormat'ion, the work 
is of high. quality an~ is p'tovidmg a solid fo'u.ndation for th.e develop!nent 
of ·diffe.rent type s of fuel cells , i ncluding: 

• 	

• 	

• 	

The hydrogen- oxygen cell, which a pparently is bes t for 

m anne d ope r ations in an enc l osed envirorun ent. 

C ells which use higher- energy inorganic or o rganic 

cotnpound s such a s h ydrazine or methanol; unlike the 

components of the hydrogen- oxygen cell, hydrazine and 

methanol do not have t o be transpor~e<i· and stored in 

heavy pressurb:ed containers. 

The hydroca r bon- air fu e l c e ll whic h u ses ve r y low --cost 


· fue l s . 
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Succ et;;$fu1 completion of Soviet in:vestigatiol)s known to b e und er 
way is certain to result in more than one type of practical fuel c e ll in 
the next few· year s. 
(ClA ; NOR .AD) 
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