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SECRET 


significant 

lntellig~ence 

on space 

developm-ents 

and trend·s 

Cosmoses 125, 102 Tested Restartable 
Thrust Unit and Attitude-Control System 

The missions of Cosmoses 125 and l 02~ which pu2.zled the intelli­
g.ence comrimnity at first, are now believed to be: 

• Test of a propulsion unit re,sta.rtable in. flight, 
• Te-st qf an attitude -control system rnore sophisticated than 

any p:Fevio~sly identifi ed aboard Soviet .Spa.cecrait, 

Cos.m .os 12.5 was launched at about 0859Z, 20 July, Cosmos 102. at about 
22.25Z, 2 7 December. 1965 -- both from Tyuxata.m . 

Test of the Restartable ProEulsion Unit. The main missi·on of Cosmos 125 
apparently wa~ to test a vehicle which could be used to_inject payloads into 
orbit and · c~uld be restarted at suitabl¢ times Jherea.fte't in order to change 
orbital par.amet.ers. o£ t.h-e payload .. The propulsion un1t was, th e .refore, 
an integral part o£ the payload. 

Cosmos 12.5 was l.au.Qched by the SS-6 ICBM booster /sustainer usually 
used for TyU::Xa.tam launches but, · contrary to cu~itom~ it was not injected into 
orbit by a Lunik- ox Venik:-ctype uppe r stage. The SS-6 sustainer, burning 
for a shorter time than usual, injected the payload only into suborbital tra­
jectory; orbital injection wa-s executed by a payload-associated propulsion 
unit \.Vhich burned for 4~ seconds. 

The initial or:bit was nearly circular, with an altitude of aboqt 25'0 
kilometers. During R~volu.t~on 5, h.owever, the propulsion unit was re­
ign;i,tecl 3 times, apparently in a test ef its c apability to restart in the \1\leight­
lessness of orbital flight. The 3 thrust periods occurred over a time span 
o.f about 3 minutes ( 176 seconds ) -- twice in a pulsed mode of 32-seconds 
duration (each co(lsisting of 16 seconds of thrust and 16 seconds o-! no thru..s t 
and full pres.sur.ization) and once at re-duced thrul:it, whkh decayed until the 
propellant w,as depleted. 
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At the end ofthese orbital maneuvers, Cosmos 125.had an apogee 

of 257 kilometers and a perigee of 193 kilometers. 


Cosn1os 1.02 appears to have b.een virtually identical in orbital 

parameters, mission, and desi n to c6smo.s 125. 


indications 

~--~~~~--~~----~~------------~--~~~----~ are that this vehicle tested the saine type of payload propulsion unit that 
Cosmos 125. d'id.: 

~ 	 Radar tracking confirms that there was no separate injection 
unit. 

• 	 Cosmos l 02 performed an orbital altitude ·maneuver identical 
to that of Cosmos l.ZS and on the same revolution. 

l\!st oi a New Attituae-Control System. Two types of systems !or stabilizizig 
the payload in tlight were installed_ on b9th Cosmos 125 and Cosmos 102 .,.­
the usual cold-gas jets, and a more sophi~tiCated ·syste.m using momentum 
flywheels, 

The gas jets were used o.nly when the main propulsion unit of the pay­
load was in use. The flywheel system was used during the injection mane'UveT, 
the orbitai..altitude maneuver,, and the mapjo~ portion of the. 'early orbital" 
flight. On both. vehicles, all on...:board attitude-control a :ad propulsion systems 
were shut down by ground command on Revolution 7. Both vehicles began to 

. tumble some tim'e after shU:tdow:n. NO. attempt was made to de-orbit either 
vehicle. 'thus, the te.sts apparently h:iviiig been completed, the Soviets lost 
i'nterest in these paj:loacis. Both veh4;1es .suifered natural dec ay, Cosmos 
102 re-entering 17 days after launch, Cc:>smos 125 re-enteiing 15 iJ,ays a fte r 
launch. 

Retrospect and PrQspect. The Sovie.ts atinoun<:ed that Cosrn·oses 12 5 and 
102 were performing the usualCosmos mi<Ssion of collecting data on near­
Earth space; but aU indications are that they were flight-te:sting spacecraft 
systems. These t wo spacecraft resembled the maneuverable Polyots. 1 and 2 
which the S.oviets launched, respectively, i,n late 19.63 and early 1964, the 
main diffe r ences being that: . 

· • 	 The Polyots lacked the momentum-flywheel attitude -control 
system of Cosmose~ 10.2. and.JZS.. 

• 	 The PolyotS may have had a more power:Cul propulsion unit. 
s~nce a ·t least one o.f them -- Polyot 2. -- changed orbital 
inclin·ation. a maneuver whic·h requires more energy thafi 
changing altitude. 

The Soviets did not assign the name ··•Polyot'' to the two most recent man.,. 

euverable vehicles, probably because. their doing so would have called 
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;attention to prb ita.l maneuvers far less sophisticated thal1 those acc.omplished 
by the U$1s. Syncom and Gemini -s.pacecraft and the T:ita.n 3 transstage. In­
stead, they announced tb,a.t; the two were Cosmos re:seaPch s ate llite'S - ­
a strategem of conccalrot'itnt previously used for ili:g,h:t-test spacecraft, 
satellites with classified mis·sions (such as :recann~is.sance satellit.e s L a nd 
vehicles which fail to accomp,lish any mission othe:z: than achievement of 
orbit. 

The Soviets n eed r estartable propulsion units and sophisticated 

13-thtud·e-control systems for h~·creased operational f~.e"'ibility and missi.on 

versatility a:£ their mi~i.tary, resean ;h, an:d utilitarian satellites . 


Stabilizat:lon, maneuver, and $iz e and shQpe (ab.out 23 feet long~ 6 

feet in diamete r) indicate that Cosmos 125 was an Agena:..,type vehicle. 

(DIA; NORAD) 
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Reece Cosmos l26a Day 
Late in Being De-orbited 

C os-mos. 126, a .r ec<?I).lla;issance s ate llite which. the Soviet s· launche<l 
fr om Tyu:f<a.tam at about lOSOZ. 28 July, was de-orbited 6 Augttst, pro ba.bly 
impactin,g in the USSR at a bout 09Z7Z·, du.r ·in.g Revolu tion 143 iftelr sp~ding 
nearly 9 d,af;:!> in o:rbit.. . . . · . . . . .. 

Mosl Soviet recce Cosmoses launched in 196'4, 196:5, a nd 1966 have 
b.een de -or'Pited o:n Revolutions 12 6. · 1. 27, o r 128, after s·p en,d-ing ne.ar ly 8 
days in orbit. . . 

The Soviets have failed iu, only on.e d e -oTbit att ez;np t of a Cosmos 
l" e connaiss.ance satellite -- . c~smo.s :5 0, which e-xp lod,e<.il when .d.t-e - qrbit w.a;.s 
attempted. 
{N ORAD) .. 

SECRET NQ- F OREIGN DISSEMINA TION -- ,Releq::;> able t o US , UK & Canada) 


For Manned Lunar Landing, ·SovietS 
May Launch 2 Manned Craft Se~arately 

The S.oviet.s ,. in their coming .attempt to la nd m~n o:t:l the M <ru:ln). may 

plan to launch 2 manned spacecraft ~;~epara,tely. This possibility was s ug­

gested last O c t ober by .an a rticle in M oscow News which d e sc ribe(:!' a J!> O S ­


sible lunar ,znan~J.ed-landirlg attempt as .(ollows: 


"Two s pice,ships, A anid. B, fly to the .Moon. Sp<J,cel!lltip 

A be.cornres a Moon sate llite and ~ m a;'ke$ a; landi ng. ,A-:£ter 

compl eting theil' r-e's earch pl'ogra±n, t he. cosmona:Ut-s tak e Off 

in spac es l:>..ip B but d o not ~ry to reach t h.e E art h; they only . 

r e a ch spa c eship A, which take s them aboa rd and then b-rii1g.s 

them b a ck to E a rth. '' . 


~~ 
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In this m ode, too brie fly described above , the t w o s pacecra-ft 
prohably will fir st be launc_hed separately into Earth parking orbit with an 
uppe'r r ocket stage attached to eaeh. Th~ uppEu· stage will, at the p :ropet time, 
launch tJ.:te s p a cec raft toward the Moon... O:n a pproaching the Moon, space­
craft A will enter l"l:l.nar parking orbit' wh,ile ' B will s oftland on the Moon. The 
~:rew. of B will exit their spac·e craft; accom'piLi sh c&:rtain task:JS on the l~nar 
surface ; a.nd ,re board thei:r spacecraft ancl lau11Ch it into lunar orbit, whe re 
it will rendezv.o us with A. lt is not believed,, however, that B will doc k with 
A :; in~t~ad , tl1e crew o£ B will " walk in ~pace 11 'to A .and enter it. Space c ra:It 
A ·will then return both c r ews to the Earth. · 

Bot h spacecraf t will probably w~ig.h th-e same, out A w ill b e larger 
in volun1e , to a ccommodate both cre ws £ott" the return t .ri:p to t he E arth. 

The Apollo M ode -- a Comparison. The US 1s Apollo S'Pacecraft·. c.onststing 
o£ 3 modules {service, co:tnm and, and h:in:~r-excurs ion); will be- injected 
into Earth parking orbit by the SaturJ1 V. The Saturn IV -"B t:hi:rd s t age will 
inject the 3 roodules into t r a nsfer t1·ajector'y toward t~e Jvioon. Sometime 
after third.-sta_ge burno1.1t ~ the command and .s e rvic e mo<.h~le~ will :S-e parate, 
rotate 180 degree s , a,nd mate with th~ LEM {Lun:ar-¢xcursi:OG module), t o 
put tl"Le modules into proper alignn-:tent. The s p ent Saturn n;:- B will then be 
jettis·oned. Th~ service .module will ·ptovi<le m:ilig4Lguidan ce for the t rip 
towar<i the Moon. Also, its retroth·rust wil l be o s e d 'to p l ac e the 3 .~mod'Q.le 
assembly into parkin g orbit 90 m:il.e'l:t a bove the Moon. 

' ' Whil-e th'e ApollG assembly is in lunar orbit, two members o£ the 
3 ~man c r ew will transie1· to the LEM and separa te it fro m the other mochde-s . 
If all c hecks out, the LEM will ma~e ~t' S' so;ft l~nding on the Moon. 

·The a;-stronaut.s 1 staying on the Moon 'f OT up to 2 day$, wi11 collec t 
sa:rnples of lunar- surface material, txa.nsrn:lt 'pic tux-es and data to th:e E~pth, 
and place on the Moon an e;)t:periment package which will transmit data to 
the E~;rth for 6-12 months. · · 

On compl eting their tasks, the astronauts will return to t he LEM, 
{leaving it$ l egs an:d d es.cent eng:ines on th e Moon}, la1+nch it into l unar orbit, 
rendezvous a:t+d do.t'k with the o:t.biting commartd-and-'s~rv:ice-moctu~e a:ss.embly._ 
and t:tan.sie:r to the command- modUle. 'L'he L EM w ill then he j e ttis oned4 
The as setnbly will then eject from lunar orbi t for r etU:rn to' the Ea rth. The 
service m odule, after fur nis hing: illllight g'l;lidanee w:i;,ll be oned l;lefore 
re-entry. 

"tlie OrlSitaJ.-La:uncn 1\iLoo~ .. . an :tilterna.te l?ossiollity;. A thixd po:s:sibili,ty, 
and one which it was a.t first ~elieved the Soviets 'would use,. the orbital­
launch facility. ln this modeJ the spacecraft or module a s sembly would be 
inJected into Earth parking orbit, where it would hook up a p rerloU:sly 
launched propulsion unit. · This ',:!.nit would be used to inject t h '0 cra£t o·r as­
sembly into transfer trajectory t .oward the Moon. Thi s mode wo uld probably 
also ±nvolve 2 or 3. modules, on,e to make the ~oft-landing, anothe,r to remain 
in orbit and return t he co::;monauts to .Ea rth. 
~~ 
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Prospects for the 2-Launch Mode~ The Moscow New.,s article i,5 the iir:st 
in.dicatio+t that the Sovie'ts ha:ve .considered, or ~re considering. the< 2-la1.lnch 
type of operation. W~i:le sq;~;h Soviet p;t;:ess a,.rt ides are not n~c"€'s:sa:rily :£ir:tn 
\.ndica,tions Of offici,al jp.tenfions, they canJ;l.ot be ig.nore;d B'fnce :th~y of-fell.· have 
been e onfir;tned by later tilev~ldpments. · · 

In this case, tl<ie descvi:bed .mode has Gertain advantages vv,hich the 
Soviets mig·ht want to exploit. 

• 	 M:uch less weight would have ·to .be in3ected into E;·;;q·tb -p~t"~g 
orbit il1 a single. "latm<:th th~n would be :required f~l' an ..;\pollc:J­
type mission. ir~~ L~tt~r wou;J.d re9uire that the Soviets,.J2Ut 
about 300~ 000 pounds into Earth parking ot'bit ip a si.n;gl~ la\l'ltc·h. 
F~o~ the missi-on descl"ihed i'l'), Mo$cow New~?, the .rnaxiJ;nWb 
weight r~.quir .~d .fo,r a s·ing-le laune:h -would be about 21-4 • .0.00 
p9\m.ds, a·ssnmu.lg that spa,¢eeraft A and spacecr-a.Jt B would 
each weigh about 10; 000 po:uncls!"' The .Apollo-type rn'is£i.on t~s 
would require deli!ig,n., d~velopment, and constr-\lcti'on o:f .a much 
larger a.nd c'Gmple:tely Q.e.W prop"Orlsion system. The only new 
propuls.iqn unit~ be developed for the 2-la.unch mQde would be 
a larg·e ;fi~st Sf~.ge J:o be plac eil \l~der tP.e exi:sting 2:-~tilsge: J?,l!,O.­
ton launcher • . "Th.e 2-launc:h mode w6uid a:1sc btvolve l~s., e~ 
tensive EV:A (ex,tra..vehicular ac,tivity) than tb.e Apo.no m~~~·on.: 

• It would not :req,ui.re development arid test of. a$ marty o~yr.:a,H'ohs 
,_ 	 . .~· - . . . . . . r 

aa.. woU,ld 'l;>e i.lJ,volved i:n· the or~itaJ:-)aunch;-.Ja·dlity n:iQd 
latter, WlUle it wGUld al.S:O il."£<guire less wefght than 'the 
:tyve P:ili~J?iO~~ ">voul~ lpvol'V~ :r·~~zyotrs.. doF~'t;\S:· .a.na i&"''O~'bit 
fuel\.. 'til':.ClilSf~r' t Ch(icltetit, aJnd la\U'lt:n OJ?~'r;t'atiOnS 1 ~$ We~l a_s· tna'fl ­
:t.atio.g d£ the .sy~teros i:nv,ol'l?ed_.. Tlfe. ti:tne r~q~:r;e:~ ,t:~ -d,>e~el'{)p 
and tes1't th'e.se ~eratiel'il!> a;d the 'relafed eq:urip!\9~~€ e'b,~ld . de~ 
lay lau.n:ch of t:b.A. ac~l ·mal'l,P,ed· lti:har mis.sion c .(i)lfSI~euO:L'9;. 
In this c.onnect4on, .:1~ ~:.a_y · be significant that the S·ov~ett~ ,h.av~ 
already accompli.$;hed theh lirs,t simple EVA" a prehxCle to 'the 
EVA which would he requil"cd o.£ crewmen tra.n,~ferld.l}&: t~~ 
spa<;~craft B to spacecr.a£:t A :i;Jl the 2-la,l+nch :rt><dde, b\l~'i'ttejy : · 
have not yet tried ~he docki].tg and other s ophist~<;ated e~e~ions 
that woul-d be ;i:';!=CJuired for the crrbita1-la,up.ch facility m.~.ne'. ·· ·. 

The 2'-launch mode is enHre.Ly !eas.:ibl-e and, since less dev,elb:p-men,t 
time would probably be i.nvel:\t'e-cf~ might peN:nit an e&j:'lier Sovie:~ attem~t a~ 
a manned Lunar landing~ This £actor c.ould be very tempting to the Soviets. 
However, tne- 2'-launc-h .mw:le :i:s, m-ore complex i:n profile, and mis-si~ l:!•e·;.. · 
lia,bi1it'y w~ld .0~ red.uc~d. · 


(FTD; NORAD)' . . 
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