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THE SOVIET SPACE PROGRAIVI TEN YEARS AFTER SPUTNIK I

October 4th marked the tenth anniversary.o.f  the
f l i g h t  o f  S p u t n i k  I ,  t h e  w o r l d ' s  f i r s t  a r t i f i c i a l
ear lh  sa te l l i te .  What  have the  Sov ie ts  t r ied  to
achieve during this period, what have they actual ly
accompl ished,  how d id  they  do  i t ,  and  what  a re  the
prosDects in the years te come?

Some see the Sovlet space program as only a
gcheme to capture spectacular headl inesir ,  some con-
s i d e r  i t  a n  e x c l u s i v e l y ' m i l i t a r y  e f f o r t r . a n d  s t i 1 1
others view the past ten years as an orderly unfold-
ing  o f  a  long- range master  p lan  w i th  ne i ther  fa lse
s teps  nor  b l ind  a l leys .  The Sov ie ts  themse lves  f re -  ,  ,
guent ly  have charac ter ized  the i r  p rogram as  pure ly , '
sc ien t i f i c  and no t  compet i t i ve  w i th  tha t  o f ' the  US.

:
None of these diagnoses is cornpletely r ight or

wrong. The Soviet space program tras looked a good
deal l ike that of  the US and has featured a mixture
o f  sc ien t i f i c ,  m i l i ta ry ,  and commerc ia l  ven tures .
I t  has  ga ined wor ld -w ide  head l ines  wLth  spec tacu la r
achievements; a creditabl-e number of Soviet f  j - ights,
on the other hand, quiet ly made sol id cor i t r ibut ions
to  mants  unders tand ing  o f  the  cosmos.  Cer ' ta in  seg-
ments of the program have indeed exhibi ted 

-a 
fr igh

degree o f  o rder ly  p lann ing .and in te l l igen t  execr l -
t ion ;  bu t  there  have been dead end.s ,  b lundersr - .and
even d isas ters

-  . . -  ' . : . "

. ' .E a r r v  s p u t n i k s  : ,  . .  .  ; ^ ; ;  r i r :  i ; . :  ) . . . - r ,
a ^vl - ;  + j  ^^ ^€ c*rr+-  i  r -  r  t t ! :+t ig* ' t5 ' ; "1 i"1" . '4$; l i i ' t t '  , '  -The orb i t ing of  Sputn ik  I  : : - : - : - - - l ' - - : , . . : . - - :  - : : : . ; : - ** : , - -

o n 4 O c t o b e r 1 9 5 7 w a s a t r e - i : . - . ; 1 , ; . . - . , ; ; . . , r . : ' l - - '
mendous achievement f or its 

''-*---l:-'l*' : . i i r'': 
a

'  
day.  Whether  the t imtng of  the .  

' - ' "  " ' : \ '41 ' ' ' i

l -aunch was determined by a de-  
- ' ' - - r - - '  

' - ' " ' '  
-  

. .  
-  '

s i r e  t o  bea t  t he  US  in to  space'  
or  ref  lected an independ.ent  So-  

- -  -  - -

v i e t  s c h e d u l e  i s  u n c l e a r .  T h e  
'  

l " ' -  '  
' -  '

Sov ie t  p rog ram a l ready  had  been  " ' '  
:

i n  ex i s tence  seve ra l  yea rs .
T h e U S S R l s p e r m a n e n t i n t e r d e p a r t - . . . * , i : ' . ' i ; . .
men ta l  Commiss ion  fo r  I n te r -  .  " : : .Y - -  ,  , t .  .  ,
p lanetary Travel  was set  up four
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or f ive years before the US
c rea ted  i t s  Na t i ona l  Ae ronau t i cs
and Space Adminis t rat ion,  and
in  1954  the  USSR es tab l i shed  the
Ts io l kovsky  Go ld  l , l eda l ,  t o  be
awarded for  accompl ishments in
interp lanetary communicat ions .

Spu tn i k  I I ,  I aunched  i n  No -
vember  1957  w i th  t he  dog  La i ka
aboa rd ,  rep resen ted  the  second
major  Sovj .et  achievement  and
p rov ided  a  c l ea r  i nd i ca t i on  o f
t h e  U S S R ' s  s t r o n g  i n t e r e s t  i n
deve lop ing  means  o f  sus ta in ing
I i f e  i n  s p a c e .  T h e  S o v i e t s  n e x t
showed the wor ld thei r
we igh t - l i f t i ng  capab i l i t y  by
l a u n c h i n g  S p u t n i k  I I I ,  a  c a p s u l e
w e i g h i n g  n e a r l y  3 , 0 0 0  p o u n d s .
The  use  o f  t he  ve ry  l a rge .  f i r s t
gene ra t i on  55 -6  ICBM as  a  space
boos te r  made  such  l aunches  pos -
s i b f e .  T h i s  b o o s t e r  i s  s t i l l
t he  ma ins tay  o f  t he  Sov ie t  p ro -
g ram and  has  been  used  to  l aunch
the  ma jo r i t y  o f  t he  more  than  250
S o v i e t  s a t e l l i t e s  p u t  i n t o  o r b i t
t hus  f a r .

The  In te rp lane ta ry  P rog ram

ou ts tand ing  among  the  d i f -
f e rences  be tween  the  Sov ie t  and
US programs has been the greater
emphas i s  t he  USSR has  pu t  on  un -
manned explorat ion of  the moon
a n d ,  e s p e c i a l l y ,  t h e  p l a n e t s .
The  Sov ie t s  have  taken  advan tage
o f  e igh t  o f  t he  n ine  Mars  o r
Venus  " f aunch  w indows"  open
s i n c e  t h e  f a I I  o f  1 9 6 0 ,  w h e n  t h e Y
made  the i r  f i r s t  a t t emp t  t o
l aunch  an  i n te rp lane ta ry  p robe .
Mos t  o f  t he  a t t emp ted  f l i gh t s

ended in  fa i lu re .  N ine  pay foads
fa i led  to  e jec t  f rom ear th  o rb i t
in to  in te rp lanetary  t ra jec to r ies .
Most  f rus t ra t ing  to  the  Sov ie ts
has been the fact that every probe
put  in to  an  in te rp lanetary  t ra jec-
tory suffered a comrnunisat ions
fa i lu re  p r io r  to  reach ing  i t s  ob-
j  ec t i ve  .

The interplanetary story con-
t inues :  a  p robe recent ly  launched
toward Venus is operat ing properly
and is  expec ted  to  reach the
p l a n e t  o n  1 8  O c t o b e r .  I t  i s  v e r y
l i k e l y  t h a t  s h o t s  w i l l  b e  a t -
tempted in  January  f969,  when
the  Venus w indow wi l l  aga in  be
open,  and in  February  L969,  when
f i r i n g s  t o  M a r s  w i l l  b e  p o s s i b l e .

Lunar Probes

The Soviets unmanned lunar
prograrn  s ta r t ,ed  spec tacu la r ly
bu t  soon lapsed in to  a  long dry
s p e l l .  T h e i r  s o L i d  i n i t i a l  a c -
compl ishments subsequent ly were
ec l ipsed by  more  spec tacu la r  US
s u c c e s s e s .

The USSR s tar ted  launch ing
probes toward the moon soon
a f t e r  i t s  i n i t i a l  v e n t u r e  i n t o
s p a c e .  L u n a  1  w a s  s u c c e s s f u l l y
e jec ted  toward  the  moon on 2  Jan-
u a r y  1 9 5 9 .  A l t h o u g h  L u n a  I
missed the  moon by  a  w ide  marg in ,
the  opera t ion  represented  a  s ig -
n i f i can t  s tep  orward .  La ter  the
sa.me year the Soviets hi t  the
moon,  w i th  Luna 2 ,  and photo-
graphed i t s  h idden s ide- -a  b r i l -
l i an t  ach ievement - -w i th  Luna 3 .

su\r
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AI I  o f  t he  ea r lY  l una r
shots were f lown on a re la-

t i ve l y  s imP le  d i rec t -ascen t
t ra jec to rY ,  bu t  subseguen t
orobes were rnade to c i rc le
the  ea r th  i n  a  "Pa rk ing "  o r -
b i t  be fo re  be ing  b las ted
out  toward the moon.  This
procedure--more comPlex but

iermi t t ing the use of  heav-
ier  payloads--has become
s tanda rd  fo r  a I I  l una r ,  i r l -
terp lanetarY,  and deeP-
space  l aunches .  The  Sov ie t s
also put  a more Powerfu l
th i rd s tage on thei r  launch
veh i c l - e .

The  l una r  p rog ram '  us ing
the  pa rk ing  o rb i t  t echn ique ,
resumed  i n  1963  w i th  t he  goa l

of  orb i t ing the moon and of
so f t - l and ing  a  PaY Ioad  -on_ the' s u r f a c e .  L u n a s  4 t  5 ,  6 ,  7 ,
and  8  a l l  m issed  the  moon  o r
c rashed  on to  i t ,  and  s i x  o the r
Iaunches  e i t he r  f a i l ed  t o  a t l a i n
the  pa rk ing  o rb i t  o r  t o  e jec t
f r om i t ,  be fo re  Luna  9  so f t -
l anded  i n  Janua rY  1966 .  The  So -
v ie t s  we re  su rp r i s i ng lY  s low  i n
co r rec t i ng  t he  de f i c i enc ies
p lagu ing  th i s  p rog ram,  a  f a i l i ng
that  has been noted in  other
pa r t s  o f  t he  space  e f f o r t ,  t oo .
A f te r  t he  f l i gh t  o f  Luna  9 ,  how-
eve r ,  t hey  success fu l lY  P laced
three probes in to lunar  orb i ts- -
L u n a s  1 0 ,  l l ,  a n d  1 2 - - a n d  m a d e  a
a  second  l and ing  w i th  Luna  13 .
Since Luna 9,  onlY one lunar  Probe
has  fa i l ed .  The  qua l i tY  and  num-
ber of  p ic tures taken bY the So-
v iet  probes compares verY Poor lY
wi th those obta ined soon af ter  bY

the US SurveYors and Lunar Orbit-
e r s .

Manned gPace Fl ights

The beg inn ing  o f  the  fu l l -sYs-
tems test phase of the Soviet
manned space program was signaled
by  the  launch o f  a  I0 ,000-Pound
payload containing an instrumented
dummy in May 1960. Six rnore tests
of spacecraft  carrying dogs 1ed to
the  e lec t r i f y ing  f l igh t  o f  Yur i
Gagarin in Vostok l -  on 12 .APri l
1 9 6 1 .  H e r e ,  a s  e l s e w h e l e '  t h e  S o -
v ie ts  used an  "a I I -uPt '  tes t
philosophy in prepa,ring for their
f i r s t  manned orb i ta l  f l i gh t .  A t

SECR{T
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t he  ea r l i es t  oppo r tun i t y ,  t hey
tested a vehic l_e-payload combina-
t i on  t ha t  was  essen t i a l l y  t he
same as the one u l t imate ly  f lown
by  Gagar in .  Th i s  ph i l osophy  i s
cha rac te r i s t i c  o f  t he  Sov ie t s
and contrasts wi th the f requent
US p rac t i ce  o f  p repa r i ng  fo r  a
comp lex  m iss ion  by  a  p rog ress ion
o f  t es t s  o f  j . nc reas ing  comp lex -
i  f  r r

T i tov ' s  one -day  f l i gh t  t ook
p l a c e  f o u r  m o n t h s  a f t e r  G a g a r i n l s
m i l e s t o n e  s i n g l e  o r b i t .  T h e  n e x t
yea r  saw  the  dua l  f l i - qh t s  o f  Vos -
toks  3  and  4 ,  whose  l aunches - -a
day apart - -were t i rned so that  the
two  sh ips  passed  w i th in  t h ree
mi les  o f  eaeh  o the r .  A l t hough  no t
a  t r ue  rendezvous - -because  the
spacesh ips  we re  i n  d i f f e ren t  o r -
b i t a l  p l anes - - t h i s  ope ra t i on  i n -
d i ca ted  tha t  t he  Sov ie t s  couLd
con t : : o l  f l i gh t  t r a j ec to ry  and
launch t imes precisely  enough to
pe r fo rm a  rendezvous .  The  dua l_
f l ight  of  Vostoks 5 and 6 took
p l a c e  i n  1 9 6 3 .  T h i s  o p e r a -

Voskhod
I 9 6 5 ,  c a r r i e d

2 ,  l aunched  i n  March
two men and fea-

25X1

25X1

25X1

25X1

t j - on  was  bas i ca l l y  a  repea t
of  the Vostok 3 and 4
f l i gh t s ,  w i t h  t he  added
wr ink le  t ha t  one  o f  t he
spacesh ips  con ta ined  a  f e -
ma le  cosmonau t ,  Va len t i na
Te reshkova .

thE  USSR
a capsu le

sl:c\r
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L a t e  i n  1 9 6 4
pu t  up  Voskhod  I ,
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The two-year pause in the
Soviet  manned f l iqht  program fo1_
Iowing the orb i t ing of  Voskhod
2 was ended by the i l l - fa ted
Soyuz -1  f l i gh t  o f  V lad im i r  Koma_
rov .  The re  has  been  no  c lea r  ex_
p lana t i on  f o r  t . he  l ong  h ia tus .
I t  appears that  the Soviets had
done about  as much as they could
wi th the Vostok capsule a i ra t f ,a t
more complex miss ions would re_
gu i re  a  neh r  spacesh ip .  (A  two -
year delay a lso occurrec l  between

: i r "  y_S ye-rculy  and Gemini  f  t ighrs.  )The Vostok af forded.  the p i lo t
poo r  v i s i b i l j . t y  and  was  i l l -
su i t ed  f o r  mod i f i ca t i on  f o r  ren_
d.ezvous and docking exper iments
of  th9 type per formed by the
G e m i n i s .

The  on l y  unexp lo i t ed  capa_
bi l i ty  of  the Soviet  craf t  w 'as
i t s  capac igV  to  suppo r t  a  l ong_
du ra t i on  f l i gh t .  I t  appea rs  t ha t
the Soviets could have 6xceeded
the Gemini  record of  14 days in
space  had  they  chosen  to  do  so .
Why they fa i led to t ry  is  not
c l e a r .

Soyuz - l  was  i ndeed  a  new
spacesh i_p ,  a l t hough  i t  we ighec
about  as much as Voskhod a id was

S c i e n t i f i c  S a t e l l i t e s

25X1

25X1

25X1

The  Sov ie t  sc ien t i f i c  sa te l__
l i te  program has featured launches
o f_  sma l1  (500 -pound )  ,  non recove r_
abLe  pay loads  us ing  SS-4  MRBMs
equ ipped  w i th  uppe r  s tages .  The
Soviets have designated these
launches  as  t he  Cosmos  se r i es .
Fj - r ings have been occurr ing at  a
ra te  o f  abo

.  A  var ie ty  o f  in te res t ins  ex_
per iments  and s ign i f i can t  co i t r iuu_
t i-ons to science have Ueen mii"
by this program, even though i t
3p""^rro! gnjoy high pr ior i iy , i t r , in
cne uovtet space effort  or compare
favorably with US scient i f ic 2SX1
ach ievements  in  space.

25X1

25X1

SE ET
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put up by the same booste
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teoro log ica l  pay loads  fo r .weather
fo recas t ing  have been orb : - teo
success fu l lY .  These Programs so

far  have been much less  ex ten-
s i v e  t h a n  U S  e f f o r t s .  I t  a P -
o" " t "  tha t  the  Sov ie ts  a re  f ind-
inq  i t  d i f f i cu l t  to  Put  YP PaY-
to ias  hav ing  an  accePtab lY  long

o p e r a t i n g  l i f e .

The Pro ton  Booster

25X1

25X1

25X1
25X1

Among the most  in terest ing

Sov ie t  sP i ce  f l i gh t s  i n  t he  Pas t
few  yea rs  have  been  those  l n l t L -

a ted  w i th  t he  o rb i t i ng  o f  a

i S , O O O - p " u n d  P r o t o n  s a t e l l i t e  i n

. l " i y  f  S '6S .  The  P ro ton  was  tw i ce

as heavY as any PaYIoad PreviouslY
pu t  i n to  o rb i t  bY  the  USSR and

i i qna teO the  ava i l ab i l i tY  o f  a

Uo6= tu t  cons ide rab lY  l a rge r  t han

The ine f f i c iencY o f  the  Pro-

ton Iaunch system was most Puz-
z : - ing .  BY aad ing  a  re la t i ve lY
smal i  th i id  s tage,  the  sov ie ts

"""f4 
have doubled the weight Put

in to  o rb i t .  I t  was  exPected  tha t

this change would be made very
ou ick lv ,  bu t  ins tead the  Program
iapsed-  a f te r  the  launch o f  Pro-

t o n - 3  i n  J u l Y  1 9 6 6 .  I t  s e e m s
i i i i . iv that ihe Performance of

,"N*g
SPECIAI REPERT 6  o c t  6 7
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!1o re  recen t lY ,  Mo ln iYa

munica t ions  sa te l l i tes  and

Holnlya I  GornrnuntG!t l  gnt  !a l r l l l l r

the  55-6 .  Three more  P
I eunches have been made
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the  boos ter  fe1 l  shor t  o f  the
expectat ions of the Soviets and
that they found i t  neeessarv to
modify the vehicle and possibl_.,
i t s  l a u n c h  f a c i t i t i e s .

Wi th  con t i nued  tes t i ng ,  t h i s
new launch vehic le undoul teatv
w i l l  be  pe r fec ted  and  made  re l
I i ab le ,  g i v i ng  t he  Sov ie t s  a  num_
ber  o f  i n te res t i ng  op t i ons .  They
9 " " 1 9  s e n d  a  p a y t o a d  o f  1 0 , 0 0 0
to  151000  pounds  toward  the  moon
or  t he  nea rby  p lane ts .  Th i s
we igh t  i s  su f f i c i en t  t o  a l l ow  a
manned  c i r cum luna r  t r i p - - t ha t  i s ,
a f l ight  around the moon wi thout
landing and a return to ear th.
The weight  is  a lso great  enough to
permi t  the sof t - l_anding of  an un_
manned payload on the moon to col_
lec t  a  samp le  o f  t he  su r face .  A
rocket  in  the spacecraf t  would
then  re tu rn  t o  ea r th .

I n  e a r t h  o r b i t  ,  5 0 , 0 0 0  t o
601000  pounds  wouLd  be  amp le  f o r
a space stat ion carry i -ng 6 j -x  men
for  four  months or  more.  The

The  USSR
be  cons t ruc t i
f ac i  l i t

25X1
i s  now  be l i eved  to

25X1 25X1

25X1

25X1

Soyuz sh ip  cou ld  be  used as  a
fe r ry  fo r  b r ing ing  up  rep lace-
ments  and.  supp l ies .

Out look

high-energy propel lants in the
upper  s tages  o f  the i r  boos ter
systems suggests that the new
Iaunch system wiLl  use conven-
t iona l  fueLs .  I f  th is  i s  the
c a s e ,  t h e  f i r s t - s t a g e  b o o s t e r  w i l l
have to generate a thrust in ex_
cess  o f  10  mi l l ion  pounds i f  the

\  SECRET
page 7 spr\rar, REpoRT 6 oct 67
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Sov ie t  paYloads  are  to  Per fo rm
miss ion l  o f  tne  tYPe P lanned fo r
Saturn  V.  I t  seems c lear  tha t
the  Sov ie ts  w i l l  use  th is  veh ic le
fo r  manned f l igh ts ,  hecause no
unmanned missions to the nearbY
o lanets  requ i re  so  la rge  a
L o o s t e r .  f t  i s  u n l i k e l Y  t h a t
manned f l ights to t* lars or Venus
wi l l  be  t r ied  in  the  nex t  severa l
years ,  however ,  because the
round- t r iP  t imes are  too  rong '

The boos ter  cou ld  be  used to
p lace  a  manned sPacecra f t  we igh-
ing  as  much as  a  quar te r  o f  a .
mi i l ion  pounds in to  a  low orb i t
a round the  ear th .  A  manned funar

25X1

25X1
25X1
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