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THE STATION "ZOND-6" 

L A N D E D  

SPACE "SOUNDINGS" CONTINUED 

Tass Agency 
~ o m m u n i ~ u 6  and 

This  is t h e  o f f i c i a l  Tass  Communiqu6 about  t h e  s u c c e s s f u l  l and ing  of 
t h e  AS "ZOND-6" on 17 November 1968 a t  a preass igned s p o t  of Sov ie t  Union. 
Emphasis i s  given,  b o t h  i n  t h e  communiqu6 and i n  t h e  s c i e n t i f i c  comments 
t h a t  fol low, t o  t h e  app l i ed  new and promising method of r e t r i e v i n g  s p a c e c r a f t s  
from i n t e r p l a n e t a r y  t r a j e c t o r i e s ,  namely, by guided descen t  w i t h  u t i l i z a t i o n  
of aerodynamic l i f t i n g  f o r c e  of t h e  descending dev ice .  

Tass ~ o m m u n i ~ u 6  

On 17 November 1968, s t a t i o n  "ZOND-6" landed a f t e r  a n e a r l y  7-day f l i g h t  
a long t h e  space  r o u t e  Earth-Moon-Earth a t  a preass igned r e g i o n  of t h e  Sov ie t  
Union. 

I n  t h i s  experiment a more complex and promising method of space  s t a t i o n s '  
r e t u r n  from i n t e r p l a n e t a r y  t r a j e c t o r i e s  has  been appl ied  and v e r i f i e d  f o r  t h e  
f i r s t  t i m e .  Th i s  is t h e  method of guided dtxscent. w i t h  t h e  u t i l i z a t i o n  of t h e  
c r a f t ' s  aerodynamic l i f t i n g  f o r c e  (aerodynamic q u a l i t y ) .  

I n  t h e  c a s e  of guided descen t  w i t h  t h e  use  of aerodynamic q u a l i t y ,  t h e  
motion t r a j e c t o r y  of t h e  s p a c e c r a f t  has ,  a t  d e c e l e r a t i o n ,  a n  e s s e n t i a l l y  
d i f f e r e n t  shape, a s  compared t o  t h a t  of t h e  b a l l i s t i c  descen t ,  which a l lows  
u s  t o  r e a l i z e  t h e  landing a t  t h e  requ i red  p o i n t  of t h e  ground w i t h  smal le r  
over loads  and g r e a t e r  accuracy.  

The d e c e l e r a t i o n o f  t h e  descending c r a f t  i x l  t h e  E a r t h ' s  atmosphere took 
p l a c e  along a t r a j e c t o r y  w i t h  t - ~ o  d i p s  i n t o  thc atmosphere. During t h e  f i r s t  
one, t h e  second cosmic v e l o c i t y  ( %11 km/sec) Leas lowered at. t h e  expense of 
t h e  aerodynamic braking t o  7.6 km/sec. A t  t h e  same time ~ l e  descending de- 
v i c e  was s o  o r i e n t e d  w i t h  t h e  a i d  of t h e  onboard guidance system, t h a t  upon 
pass ing  through t h e  dense l a y e r s  of t h e  atmosphere, i t  emerged from them, 
f u r t h e r  pursuing i t s  f l i g h t  a long t h e  b a l l i s t i c  t r a j e c t o r y  t i l l  t h e  second dip-  
ping i n t o  t h e  E a r t h ' s  atmosphere. 



Over t h e  second p o r t i o n  of t h e  d i p p i n g  i n t o  t h e  a tmosphere ,  t h e  subsequent  
d e s c e n t  of t h e  a p p a r a t u s  a l s o  took p l a c e  a long  t h e  t r a j e c t o r y  of t h e  gu ided  
d e s c e n t  w i t h  t h e  u t i l i z a t i o n  of aerodyramic q u a l i t y  a s s u r i n g  i t s  r e t u r n  t o  
E a r t h  a t  a  p reas s igned  s p o t .  

Fol lowing were t h e  pe r fo rmanceso f  ZOND-6 d u r i n g  i t s  f l i g h t :  

- f l i g h t  around t h e  Moon a t  a p r e a s s i g n e d  d i s t a n c e  (2 ,420  km); 

- s c i e n t i f i c  r e s e a r c h  a l l  a long  t h e  f l i g h t  r o u t e  and i n  t h e  nea r - luna r  
s p a c e ;  

- e x p e r i m e n t a t i o n  and v e r i f i c a t i o n  i n  r e a l  o u t e r  space  f l i g h t  c c n d i t i o n s  
of  sys tems ,  u n i t s  and s p a c e  s t a t i o n ' s  i n s t r u m e n t a t i o n ;  

- t h e  working o f f  of 3 system of c o n t r o l l e d  d e s c e n t  d u r i n g  r e t u r n  t o  
E a r t h  w i t h  second cosmic v e l o c i t y  and w i t h  t h e  u t i l i z a t i o n  of t h e  aero5ynamic 
l i f t  of t h e  descend ing  d e v i c e .  

The p r o j e c t e d  program of t e s t i n g  and working o f f  t h e  onboard sys tems ,  
u n i t s  and a p p a r a t u s '  i n s t a l l a t i o n s ,  and a l s o  t h e  s c i e n t i f i c  s p a c e  i n v e s t i g a -  
t i o n s  by ZOND-6, have a l l  been  completed.  

SCIENTIFIC COMMENTS BY TASS - 
From "Komsomol'skaya Pravda" 
D a i l y  Newspaper of 1 9  November 1968 

(Abs t r ac t ed  t r a n s l a t i o n )  

So f a r ,  t h e  most c h a r a c t e r i s t i c  t r a i t  of i n v e s t i g a t i o n s  of t h e  Moon, 
p l a n e t s  and f u r t h e r  o u t 2 r  s p a c e  c o n s i s t e d  i n  t h a t  none of t h e  s p a c e c r a f t s  
were  r e t u r n e d  t o  E a r t h .  

There  is, a t  p r e s e n t ,  a  round of s c i e n t i f i c  problems, whose s o l u t i o n  
cou ld  be  o b t a i n e d  w i t h  much r r e a t e r  accu racy  by s c i e n t i s t s  on t h e  ground,  
i f  t h e  i n f o r m a t i o n  i s  devoid  of d i s t o r t i o n s  caused by t e l e m e t r i c  t r a n s m i s s i o n  
of e i t h e r  d i r e c t  photographs  o r  spec t rA .  T h i s ,  i n  s h o r t ,  i s  r e a l i z e d  by de- 
l i v e r y  of t h e  s c i e n t i f i c  d a t a ,  d i r e c t l y  t o  t h e  ground. The q u e s t i o n  was t h e r e  
f o r e  t o  c r e a t e  t h e  means f o r  such  a  d i r e c t  d e l i v e r y .  

The main problem c o n s i s t e d  h e r e  i n  a  series of complex maneuvers s o  as 
t o  a p p r o p r i a t e l y  c o r r e c t  t h e  f l i g h t  t r a j e c t o r i e s .  It was t o  some e x t e n t  worked 
o f f  d u r i n g  t h e  f l i g h t  of t h e  "LUNA" s e r i e s  of s p a c e c r a f t s .  However, t h e r e  was 
t h e  problem of a s s u r i n g  t h e  optimum e n t r y  regime of s p a c e c r a f t s  i n t o  t h e  atmo- 
s p h e r e  w i t h  second cosmic v e l o c i t y  (11.2 km/sec) and t h e  r e t u r n  t o  E a r t h  a t  
a  p r e a s s i g n e d  r e g i o n .  Being of extreme t e c h n i c a l  complexi ty ,  t h i s  problem ex- 
ceeded i n  d i f f i c u l t y  by a number of f a c t o r s  t h a t  of AES r e t u r n  t o  E a r t h  w i t h  
f i r s t  cosmic v e l o c i t y  (about  8 km/sec) .  The c u r r e n t  problem is t h u s  t o  a s s u r e  



t h e  r e t u r n  o r  a  s p a c e c r a f t  from a n  i n t e r p l a n e t a r y  f l i g h t  w i t h  s t r i c t l y  li- 
mited o v e r l o a d s  and l a n d i n g  a t  a  p r e a s s i g n e d  p o i n t ;  i t  r e q u i r e s  t h e  f u l f i l -  
ment of v e r y  r i g o r o u s  c o n d i t i o n s  f o r  a tmosphere  r e e n t r y ,  which assume t h e  
a s s u r a n c e  of h i t t i n g  a v e r y  narrow e n t r y  c o r r i d o r ,  w i t h  a  s p e c i f i c  e ~ l t r y  
a n g l e .  

The noncompliance of e n t r y  c o n d i t i o n s  i n t o  t h e  c o r r i d o r  may i - e s u l t  i n  
g r e a t  d e f l e c t i o n  r e l a t i v e  t o  t h e  c a l c u l a t e d  l a n d i n g  s p o t .  It may a l s o  l e a d  
t h e  s p a c e c r a f t  t o  o v e r s h o o t  t h e  E a r t h ,  o r  e lse ,  i t  may undergo o v e r l o a d s  
t h a t  would exceed t h e  a c c e p t a b l e  l i m i t s .  

The r equ i r emen t s  a r e  q u i t e  hard :  t h u s ,  f o r  example, t h e  i n c r e a s e  i n  
t h e  e n t r y  a n g l e  by o n l y  one d e g r e e  d u r i n g  b a l l i s t i c  d e s c e n t  r e l a t i v e  t o  t h e  
c a l c u l a t e d  one r e s u l t s  i n  a t h r e e f o l d  i n c r e a s e  of o v e r l o a d s ,  w h i l e  t h e  d i f -  
f e r e n c e  of t h e  c o n d i t i o n a l  p e r i g e e  by '1 lun r e s u l t s  i n  t h e  d e f l e c t i o n  of 
t h e  p o i n t  of l a n d i n g  by '50 la, when t h e  c a l c u l a t e d  v a l u e  of t h e  c o n d i t i o n a l  
p e r i g e e  i s  35 km. For example,  f o r  "ZOND-5" t h e  e n t r y  c o r r i d o r  c o n s t i t u t e d  
10  t o  1 3  k i l o m e t e r s .  

By comparing a l l  t h e s e  c a l c u l a t e d  v a l u e s  of e n t r y  c o r r i d o r  pa rame te r s  
w i t h  t h e  s c a l e  of t h e  r o u t e  t o  t h e  Moon and back ( t h e  d i s t a n c e  t o  t h e  Moon 
be ing  abou t  385,000 km), i t  is  c l e a r l y  s e e n  t o  what e x t e n t  t h e  gu idance ,  
o r i e n t a t i o n  and p o s i t i o n  c o n t r o l  of t h e  s t a t i o n  must b e  a c c u r a t e .  

The nex t  problem of a p p a r a t u s '  r e t u r n  from i n t e r p l a n e t a r y  f l i g h t s  i s  
t h e  a s s u r a n c e  of i t s  the rma l  regime a t  e n t r y  i n t o  t h e  E a r t h ' s  a tmosphere .  
When i t  moves i n  t h e  a tmosphere  w i t h  second cosmic v e l o c i t y ,  t h e r e  sets i n  a 
powerful  shock wave and t h e  t empera tu re  between i t  and t h e  a p p a r a t u s  a t t a i n s  
up t o  13,000 d e g r e e s .  Note t h a t  d u r i n g  t h e  r e t u r n  of AES w i t h  t h e  f i r s t  cos- 
mic v e l o c i t y  t h e  t empera tu re  r e a c h e s  7 t o  8 ,000  d e g r e e s .  The g r e a t  complexi ty  
of t h e r n a l  i n s u l a t i o n w a s  s u c c e s s f u l l y  r e s o l v e d  d u r i n g  t h e  f l i g h t s  of ZQND-5 
and ZOND-6 by t h e  c h o i c e  of a p p r o p r i a t e  shape  of t h e  descending  a p p a r a t u s  
and t h e  u s e  of a p p r o p r i a t e  t he rma l  s h i e l d i n g  m a t e r i a l s .  

The i n t e r e s t  c e n t e r s  h e r e  on t h e  f a c t  t h a t  d u r i n g  t h e  f l i g h t  of ZOND-6 
a n  e n t i r e l y  new s o l u t i o n  w a s  worked o u t  f o r  t h e  c o n t r o l l e d  d e s c e n t  by compa- 
r i s o n  w i t h  t h e  f l i g h t  of ZOND-5. I n  t h e  c a s e  of ZOND-6 u s e  was made-of t h e  
s o  c a l l e d  aerodynamic q u a l i t y  of t h e  descending  a p p a r a t u s ,  t h e  u t i l i z a t i o n  
of  which p r o v i d i n g  t h e  p o s s i b i l i t y  of maneuvering i t  b o t h  i n  r ange  and i n  
l a t e r a l  d i r e c t i o n s  and e n s u r i n g  t h e  a c c u r a t e  r e t u r n  t o  a  p reas s igned  r e g i e n .  
I t  a l l o w s ,  f u r t h z r m o r e ,  t 3  s u b s t a n t i a l l y  lower  t h e  o v e r l o a d s  a c t i n g  upon t h e  
d e v i c e .  

I n  t h i s  r e g a r d ,  t h e  s t a t i o n s  of t h e  ZOND s e r i e s  c o n s t i t u t e  a  s i g n i f i c a n t  
s t e p  forward i n  t h e  development of a s t r o n a u t i c s .  The f a c t  i s  t h a t  t h e  ZOND 
series of s t a t i o n s  a r e  a u n i v e r s a l  t o o l  of inen i n  t h e  m a t t e r  of s t u d y  of t h e  
Moon, p l a n e t s  and o u t e r  s p a c e ,  and ,  as such ,  t h e y  o f f e r  un ique  p o s s i b i l i t i e s  
of d e l i v e r i n g  t o  s c i e n t i s t s ,  and s p e c i f i c a l l y ,  t o  ground l a b o r a t o r i e s  DIRECTLY 
t h e  r e s u l t s  of i n v e s t i g a t i o n s  f o r  t h e i r  d e t a i l e d  s t u d y  and f u l l  i n t e r p r e t a t i o n .  

C o n t r a c t  No.NAS-5-12487 T r a n s l a t e d  by ANDRE L.  BRICHANT 
VOLT INFORMATION SCIENCES, I N C .  on 2 1  November 1968 
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