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significant
intetligence
on space
developments
and trends

Soviets Reportedly Stunned by

US Space Successes with Fuel Cells i

The Soviets were stunned by the successes of fh@ Us's C‘m‘“:m
flights last year because they had not eicvelcpcd fuel cells suitable for space
flights and apparently had not expected the US to do so yet, according to
Professor A. N, F rumkin, Director of the lnmnuto of Eiec&*‘c}f‘:}wmwary
in Moscow. ~

The Soviets have a large fuel-cell ?{&Y} pra;}ram which, judging
by Soviet comment, is directed toward space and military applications.
Frumkin estimated thal the Soviets are 2 years behind the US in fuel-cell
developmem a rnaso&abl@ B 'umdtc. T}'lc U@‘& successes should, how Ever,

{CIA‘

Soviets Place Leading Scientists on
US USSR Bioastronautics Exchange Team

The Soviets, in.concurring recently on the final text of a US-
USSR agreement to publish a joint work on space biology and medicine,
named 7 outstanding scientists to the editorial board: aakyan, Chernigo
Gazenko, Genin, Parin, F’ravetnky (possibly H&Y&kaiy}z and B }cxé,onra.vmr
All are ,r{i,t;y men responsible for the life-science aspects of the Soviet spam«
program, save Blagonravov, who is chairman of the Soviet Committee of
Exploration and Utilization of Cosmic Space. Knowledgeable representatives
of the Soviet bivastronautics R&D effort, they are in & position to choose
the best Soviet authors for each submct area of the combined text,

The unexpected exclusion of Imshenetskiy, an earlier Soviet

candidate for co-chairman of the editorial board, may indicate a &ear‘ef:ﬁseei

Soviet priority for exchange of inf ormatwn on spaxa b ncrobmlugy,
{QI&)
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Photorecce Cosmos 109
De-orbited Routinely

Cosmos 109, the Soviets? fourth photoreconnalssance satellite
of 1966, was de-orbited on Revolution 127 at about 0613-0618%, 27 February,
after nearly 8 days in orbit, It thus follows the pattern of almost all Soviet
photorecce vehicles of the past 2 years, Whmh were de- orbited on Revolu-
tions 126,‘. 127, or 128, after nearly 8 days in orbit. (Sece chart on page 40, )
(NORAD) : ' :

Cosmos 111 an A'ppare'nt
~ Lunar Probe Failure

The Soviets launched Cosmos 112 from Tyurahm at a’oom. 1105 .&, -
1 March 1965, TASS announced that the vehicle was a scientific satellite
which was accomphshmg the Cosmeos mission of study of the near-Earth
space environment, but Cosmos 111 is believed to have heen a lunar probu L
which £ 111&\.&,

@ It was injected into an apparent parking orbit, a near-
circular low-altitude orbit, Parking orbits have been used

: — 8 - : ~SecTret
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only with lunar and interplanetary probes and ’v!olmya-type
communications satellites,

@ Its orbital inclination of 51, 8 degrees was the same as that
used for the parking orbit in the last Z previous Soviet lunar
attempts {Lunas B and 9).

e Launch occurred within | minute of the optimmum time for a
lunar probe launch for 1 March, although it is believed that

2 March launch would have been more favorable,

The Soviets apparently failed, however, in their attempt to inject
the payload into lunar transfer trajectory from the parking orbit, The pay-
load was probably intended either to make a second Soviet softlanding on
the Moon or to orbit the Moon and transmit video photography of its surface
to the Earth,

Cosmos 111 was the Soviets 2d lunar- probe attempt this year, the
i3th since the present series of probes was inaugurated in January 1963,
and the 19th since the first Soviet attempt in December 1958, Three of these
accomplished their primary missions successfully, and six others enjoyed
some limited success -~ at least to the extent of leaving the Earth's gravita-
tional field.

{(NORAD)
TBECRET NO FOREIGN DISSEMINATION -- Releasable to US, UK & Canada)

Addition of 3d Stage Could Optimize
Heavy 2-Stage 'Proton’ Launcher

The rocket with which the Soviets launched their Proton satellites
is,l | a 2-stage vehicle which could be optimized for
heavier space payloads or for higher orbits by the addition of another stage,
Each of the 2 Protons launched to date weighed 12, 2 metric tons {26, 901
pounds), according to Soviet announcements, the heaviest satellites launched
to date.

Present Configuration, The exact configuration of the Proton launcher is
not known, but a postulated configuration and an estimate of its basic per-
formance is shown on page 33. This configuration is consistent with both
Soviet announcements of payload weight and thrust and with|:|

| | It is asswmed: T

e  That the 12, 2-ton Proton was the maximum payload weight
: for the low orblts into which the 2 Protons were injected,
® That the launch vehicle was of tandem rather than clustered

configuration, since the former normally yields the superior
mass {raction. However, a clustered conhgurm:mn would
have been a perfectly valid assumption. ;
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® Th’n: tixe prop&l,lants were L‘G)}\ and hydrucarhom

F“TD has estimated the periorm;mce of two optlmlzed -stage
versions, one in which a 3d stage is added atop the 2-stage Proton, an-
other in which the Proton serves as the 2d and 3d stages for a much larger
lst stage below it, :

Addition of a2 3d Stage, The chart on page 36 shows that an optimized 3d
stage installed atop the 2-stage Proton launcher could inject a payload of
about 37, 000 pounds into a circular orbit of about {OO n,m, -- ‘about %4, 000
pounds more than the Proten launcher alone, "

The chart also shows the performance that could be expecteci if the
2d stage of the S5-10 ICBM is used as the 3d stage and if it is assumed that
its burn time is optimizéd for this purpose. The payload altitude curve
for the $5-10, it will be noted, is nearly optimum, and affords much more
favorable payload/altitude combinations than the 2- -stage Proton used alone,
The 2d stage of the S5-10 was selec.ted for this comparison because there
is a possible comp&mblhly of size between it and the 2d {upper) stage of the
Proton iawmhex - !

Addition of a Large 151 Stage.  The Prat n 1aunckwr posmbly &,Quid 3erve as
the top 2 stages of a_ 3-stage launcher, The chart on page 37 shows perform-
ance for 4 such conﬁguratwns in.which the lst stage weighs 3 million,

4 million, 5 million, or & million pounds, It appears {rom this ¢hart that
the orbital payload capability of this 3- stage vehicle, in which the !lst stage :
weighs 6 million pounds, would approach that of the US's Saturn V, that isy

a payload of about 240, 000 pounds.

The add:tmn of a large lst stage, however, is less

addition of a 3d stage. Soviet design prac i
1185 -~ lamnch vehicles are built and te:
from the top down, .

(FTD) : ~
—{-S&G-R—HNO FOREIGN D:[SSEMINATION -~ Releasable to NATO Aus & NZ) ;

llkelv than ﬂw ;

' Cosmos 110 May Be De-orbited,
But Soviets are Silent on this Score

~ thing a;boﬂi whet‘ha:& they will s . ,

~which was launched 22 I‘cbru&ry Tfa & ' hey arve to c:ss)llect the mast
valuable <§at'= produced by the experlmeni: they wzll have to recover tius
sa:.ellxtc.

Soviet announcements make it appear that ﬂ::e purpo,i;a Of the flight,
which passes through a lower portion of the Van Allen radiation belts, is
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to study the effects (including the genetic effects) of space radiation an
higher animals, such as dogs, and possibly, to determine the effectiveness of
shielding which may be incorporated in the satellite. Another possible mis-
sion is to determine the effects of prolonged weightlessness on higher ani-
mals., In either case, the experiments would be most successful if the ani-
mals are recovered and made available for laboratory study.

Cosmos 110's orbital parameters are not favorable for an early
de-orbit attempt. De-orbit at this time would call for either:

@ Impact in darkness.
e Use of an unaccustomed recovery area if daytime impact is
degired.

However, by 15 March 1966, Cosmos 110's orbit will have shifted suificiently
to allow daylight impact in the normal recovery areas,

The Soviets have never de-orbited a vehicle with an apogee as
high as Cosmos 110's (488 n.m. ), but are believed capable of doing so.

A recent Soviet announcement said that each dog aboard Cosmos
110 is in a separate compartment, This a possible indication that two
different types of radiation shielding or other envirommental gear are being
compared for their relative effectiveness.

Radiation levels presently encountéred by Cosmos 110 are believed
to be safe for prolonged exposure in a capsule but should intensify as the
vehicle's shift in perigee brmgs it cleser to the Eguator.

(NORAD:; DIA)
—“+SEESRET NO FOREIGN DISSEMINATION -- Releasable to US, UK & Canada)
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Possible PayloadNelocnty Capabmtles of 2~Stage ‘ _ .S E ‘5 ' :
Proton Launcher Plus Various Theoretsca! Ist Stages

minimum e N : »
net payload R‘ﬁr (F{D)
sl i WIR 9/66 , Assumptions:
wod—— ik ‘?3/“% 1) Nonrotating Earth,
LW s 2) 1st stage propellants: LOX/amine]
o Hm 1o wlaverage specific impulse of 290
3) lst stage mass fraction of Q. 9.
~4) Proton is upper 2 stages
' of 3~stage vehtcle .
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