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P R O C E E D I N G S  _ _ _ _ - _ - - - - -  
O'DONNELL: Good a f t e r n o o n .  

We have w i t h  us  today  t h e  Program D i r e c t o r  
3f t h e  ASTP Program and t h e  command module p i l o t .  

Ne are  making a t r a n s c r i p t  o f  t h e  e n t i r e  
b r i e f i n g ,  and i f  you want  t o  receive one of t h e s e  i n  
a week o r  two, i f  you w i l l  f i l l  o u t  t h e  envelope  a t  t h e  
back w i t h  your  own a d d r e s s .  

The format  today  w i l l  b e g i n  w i t h  Chet L e e ,  have 
a sh .or t  mcvie on Soyuz 1 6 ,  and go t o  Vance Brand, a n o t h e r  
s h o r t  movie, and t h e n  q u e s t i o n s  and answers .  

A t  t h i s  t i m e  I would l i k e  t o  p r e s e n t  t o  you 
C a p t a i n  C h e s t e r  M. L e e ,  t h e  ASTP Program D i r e c t o r .  

LEE: Thank you,  B i l l .  

Lad ie s  and gent lemen,  B i l l  ha s  y i v e n  you a 
qu ick  overv iew o f  what w e  want t o  c o v e r .  
deal .  o f  i r f o r m a t i o n .  I t  may go f a i r l y  long ,  and I a m  qo inq  
t o  t.ry t o  s k i p  th rough  some o f  t h e  d e t a i l s  t h a t  w i l l  be on 
your  handou t s ,  j u s t  t o  p o i n t  o u t  what I t h i n k  are t h e  
s i g n i f i c a n t  i t e m s .  

W e  have a g r e a t  

O f  c o u r s e ,  it may t r i g g e r  some q u e s t i o n s ,  and 
you w i l l  have t h e  handou t s .  And n a t u r a l l y  w e  w i l l  b e  
a v a i l a b l e  t o  answer q u e s t i o n s  la ter  on .  Not n e c e s s a r i l y  
today .  If t h e  handouts  create some q u e s t i o n s  t h a t  w e  
h a v e n ' t  f u l l y  cove red  f o r  you i n  t h i s  b r i e f i n g ,  w e  w i l l  
b e  g l a d  t o  do  it. 

There i s  a w e 7 l t h  o f  i n f o r m a t i o n .  What w e  are 
t r y i n g  t o  do i s  g i v e  you e v e r y t h i n g  as  w e  have  it as  of  
today .  

( S l i d e .  ) 

These are o u r  p a t c h e s .  The one on t h e  l e f t  i s  
t h e  c r e w  p a t c h .  F a i r l y  new. W e  are  j u s t  g e t t i n g  d e c a l s .  
And, of  c o u r s e ,  t h a t  i s  t h e  program p a t c h .  

L e t ' s  move on i n t o  t h e  n e x t  viewgraph,  p l e a s e .  

( S l i d e .  

T h i s  i s  a p a i n t i n g  by M r .  M c C a l l  and on your: 
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r i g h t  are t h e  o b j e c t i v e s .  
them. You are q u i t e  f a m i l i a r  w i t h  them, I a m  s u r e .  

I w o n ' t  spend a l o t  o f  t i m e  on .di 
L. 

:C do want t o  emphasize t h a t  t h e r e  a r e  many 
f a c e t s  t o  t h e  m i s s i o n  and t h a t  t h e s e  o b j e c t i v e s  a s  l i s t e d  
a r e  ve ry  i m p o r t a n t ,  and w e  have o b t a i n e d  a wea l th  of 
i r t format ion .  

: t t  i s  j u s t  n o t  s imply  a docking.  There i s  a 
rcmdezvous technique ,  and c e r t a i n l y  t h e  i n t e r v e h i c u l a r  
c r e w  t r a n s f e r ,  as you w i l l  see, i s  compl ica ted  t o  a 
deg ree .  And c e r t a i n l y  t h e  i n t e r a c t i o n  between t h e  c o n t r o l  
c e n t e r s  i s  v e r y  compl i ca t ed .  And w e  are conduc t inq  a 
number o f  s i m s  t o  get  o p e r a t i o n a l  i n  t h a t  aspeck:  

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

Very q u i c k l y ,  t h i s  i s  t h e  b a s i c  o r g a n i z a t i o n .  
It: is  t h e  A p o l l o  o r g a n i z a t i o n  i n  e s sence  w i t h  t h e  
r e s p o n s i b i l i t i e s  of t h e  t h r e e  c e n t e r s .  

:C do want t o  b r i n g  o u t  -- I w i l l  t a l k  more 
ahou t  Houston which h a s  t h e  Apol lo  working group 
r e s p o n s i b i l i t i e s .  

!rhe launch  v e h i c l e  group you know a t  Marsha l l .  
And t h e y  do have t h e  r e s p o n s i b i l i t y  f o r  several  exper iments  
which w e  f e e l  are  q u i t e  impor t an t .  

And, of c o u r s e ,  Kennedy h a s  i t s  u s u a l  
r e s p o n s i b i l f i t y  of t e s t  and checkout  of t h e  v e h i c l e  which 
t h e y  are  i n  t h e  m i d s t  o f  now. 

Without  go ing  i n t o  p a s t  h i s t o r y ,  e a r l y  i n  t h e  
program w e  s t a r t e d  o u t  w i t h  t h r e e  s p e c i f i c  workinq groups 
between t h e  Uni ted  S t a t e s  and t h e  S o v i e t s .  T h i s  has  
i n c r e a s e d  t o  f i v e ,  and a c t u a l l y  w e  have a zero workinq 
group which is t h e  t w o  t e c h n i c a l  d i r e c t o r s ,  Glqrnn Lunney 
dr:om-'Houshoni and P r o f e s s o r  Busheyev of  t h e  S o v i e t  Union. 

These are t h e  r e s p o n s i b i l i t i e s  of  each  workinq 
group and when w e  have a f u l l - s c a l e  meet inq  w e  have 
approximate:Ly 1 0 0  S o v i e t s  and approximate ly  1 0 0  U . S .  
t . e chn ic i ans  and s p e c i a l i s t s  i nvo lved .  

;5 'Y 
c Next viewgraph, p l e a s e .  
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( s l i d e .  1 

On my l e f t  are  t h e  launch  v e h i c l e s  t h a t  w i l l  h e  
used. I t h i n k  t h e  c h a r t  speaks  f o r  i t s e l f .  'v7 

W e  w i l l  b e  p u t t i n g  a 3 7 , 4 0 0  pound payload  i n t o  
o r h i t .  The Soyuz launch  v e h i c l e ,  which i s  t h e i r  workhorse,  
ant3 h a s  been  i n  use  f o r  a number of y e a r s ,  w i l l  be p u t t i n g  
i n  a 1 5 , 0 0 0  pound payload .  

0 8) On your  r i g h t  i s  a breakdown of  t h e  t w o  space-  
c r a f t  i n  a docked c o n f i g u r a t i o n .  You w i l l  r e c o g n i z e  t h e  , 

Apol lo ,  o f  c o u r s e .  

N e w  hardware which I w i l l  d e s c r i b e  i n  m o r e  
d e t a i l  i s  t h e  docking  module which i s  e s s e n t i a l l y  an  
a i r l o c k .  And t h e  c o l o r e d  p o r t i o n s  are  t h e  docking  sys tem,  
t h e  androgenous o r  u n i v e r s a l  docking sys tem,  which I w i l l  
d e z c r i b e  i n  more d e t a i l .  And V.ance w i l l  q i v e  you some v e r y  
f i n e  d e t a i l s  of t h e  i n t e r i o r  and e x t e r i o r  of t h e  Soyuz, some 
oE t h e  t e c h n i c a l  a s p e c t s .  

Next viewgraph, p l e a s e .  

( S l i d e .  1 "e 
Here I want t o  p o i n t  o u t  t h a t  t h e  dockinq module 

, ~, 
o r  t h e  a i r l o c k  w i l l  b e  c a r r i e d  i n  a p o s i t i o n  t h a t  t h e  LM L f  

w a s ,  and w i l l  be e x t r a c t e d  j u s t  as w e  e x t r a C t e d  t h e  LM. 

I n  o t h e r  words,  w e  separate when w e  g e t  i n t o  
o r b i t ,  t u r n  around,  p u t  t h e  nose of t h e  command module i n  
w i t h  t h e  o ld  p robe  androg docking sys tem and p u l l  o u t  t h e  
docking module. 

The command s e r v i c e  module i s  one  t h a t  you a re  
a l l  f a .mi l i a r  w i t h ,  w e  have used f o r  a number of y e a r s ,  b u t  
I wanted t o  p o i n t  o u t  t h a t  w e  have made a number of  mods: 
t o  accommodzte t h e  docking  module on t h e  end w e  have added 
t e l e v i s i o n ,  which I w i l l  p o i n t  o u t .  We have f o u r  cameras 

i n s u l a t i o n  to t h e  p r o p e l l e n t  sys tems.  W e  have deleted 
some of  t h e  unused main p r o p e l l e n t  t a n k  which w e  a l s o  d i d  
i n  Skylab v e r s i o n .  

w i t h  numerous p o s i t i o n s .  W e  have added h e a t e r s  and CI - - I  

We have had t o  modify t h e  command module stowage 
t o  t a k e  c a r e  of some of  o u r  d i f f e r e n t  equipment.  W e  have 
modi f ied  t h e  c o n t r o l s  t o  accommodate t h e  docking sys tem,  
t h e  docking module. 
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W e  have added a g r e a t  d e a l  of  equipment  f o r  t h e  
AT'S-6 s a t e l l i t e  t o  g i v e  us  more coverage  which I w i l l  a l s o  
mention b r i e f l y  l a t e r  on. 

W e  have added p r o p e l l e n t  and w e  have,  as you w i l l .  
see,  added a number of expe r imen t s  i n  t h e  i n t e r v e h i c u l a r  
i n t e r c o m  between t h e  two s p a c e c r a f t  which is  v e r y  i m p o r t a n t .  

And v e r y  i m p o r t a n t  a l s o ,  w e  have added t h e  VHF-FM 
system which w e  used  w i t h  t h e  LM and t h e  S o v i e t s  w i l l  c a r r y  
p a r t  o f  t h a t  sys tem t o  o u r  rendevous.  

Next viewgraph,  p l e a s e .  

( S l i d e .  ) 

This  i s  a drawing of  t h e  docking module w i t h  t h e  / 4 44 docking  sys tem.  I t  i s  f i v e  f e e t  i n  d i a m e t e r .  I w i l l  have 
you some a c t u a l  photographs  t o  show you. And abou t  t e n  
f e e t  l ong .  

T h i s  i s  t h e  end from which t h e  probe  and drogue 
from t h e  command module w i l l  b e  used ,  and t h i s  i s  t h e  end 
w i t h  t h e  docking  sys tem mat ing  w i t h  t h e  S o v i e t  docking  
which i s  prov ided .  

T h i s  i s  a drawinq o f  t h e  docking  sys tem,  
androgenous docking sys tem.  Very b r i e f l y  I w a n t  t o  p o i n t  
out: some o f  t h e  key f e a t u r e s  o f  it. 

W e  have shown h e r e  t h e  same system i n  t h e  
p a s s i v e  o r  re t rac ted  p o s i t i o n ,  and t h i s  i s  one of t h e  
docking  sys tem i n  t h e  ex tended  o r  ac t ive  p o s i t i o n .  

W e  have a g u i d e  r i n g  w i t h  t h r e e  p e t a l s  and w i t h  
le t lxhes,  and w e  have a s t r u c t u r a l  r i n g  w i t h  e i g h t  d u a l  
l a t c h e s  t h a t  remains i n  t h i s  p o s i t i o n .  

What happens i n  t h e  docking  sequence i s  t h a t  t h e  
ac t ive  v e h i c l e ,  which w i l l  be t h e  Apol lo  i n  t h e  f i r s t  docking ,  
wi:!1 ex t end  t h e  g u i d e  r i n g .  Now, t h i s  g u i d e  r i n g  i s  j u s t  a 

approach  -- and I guess  -- I ' m  n o t  s u r e  whether  Vance o r  Tom 
will b e  do ing  t h i s  -- t h e  a l ignmen t  w i l l  be a ided by t h e  
p e t a l s  matchinq  and b r i n g i n g  you i n t o  p o s i t i o n  w h e r e  t h e  
c a p t u r e  l a t c h e s  on t h r e e  p e t a l s  engage t h e  body-mounted 
l a t c h  on t h e  p a s s i v e  v e h i c l e .  

f Y  f r a c t i o n  of ,an i n c h  back of  t h e  s t r u c t u r a l  r i n g .  A s  t hey  P d 

When w e  g e t  t h a t  w e  are  i n  what w e  c a l l  a s o f t -  
docked p o s i t . i o n .  
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Upon b o t h  v e h i c l e s  s a y i n q  t h e y  are  s a t i s f i e d ,  t h e  
ac t ive  vehic : le  w i l l  t h e n  re t rac t  and t h e n  l i t e r a l l y  p u l l s  
t h e  o t h e r  v e h i c l e  i n t o  t h e  Apol lo ,  p u l l s  t h e  Soyuz t o  t h e  
Apo l lo  u n t i l  t h e s e  e i g h t  latches engaqe ,  and t h a t  i s  when 
w e  a re  i n  t h e  hard-docked p o s i t i o n .  

NOW, t h a t  i s  v e r y  s i m p l e ,  q u i c k  d e s c r i p t i o n .  
Bets ica l ly  t h , a t  i s  how t h e  docking  sys tem w i l l  work. 

Viewgraph, p l e a s e .  

( S l i d e .  ) 

T h i s  i s  a p i c t u r e  i n  t h e  manufac tu r ing  s t a g e s  
of t h e  docking  module wh ich  i s  an  a i r l o c k .  There are f o u r  
aui:h t a n k s ,  oxygen and  n i t r o g e n .  And t h e  hatches are r e a l l y  

~ .** 1 ’ * *  modi f i ed  Apol lo  h a t c h e s .  1 p’:* ””, - ~ ~ .  f = 

T h i s  i s  a p i c t u r e ,  as you w i l l  see, t h e  docking  
module, I hope,  i n  l i v e  TV w i t h  t h e  i n s u l a t i o n  a round t h e  
t a n k s  and t h e  docking  module i t s e l f .  

Next viewgraph,  p l e a s e .  

( S l i d e .  ) 

T h i s  i s  a p i c t u r e  of 
module. There are  some s towage 

T h i s  i s  a p a n e l  t h a t  

t h e  i n t e r i o r  o f  t h e  docking 
l o c k e r s .  

can be  removed i n  case w e  
have problems,  b u t  b a s i c a l l y  I wanted t o  p o i n t  o u t  t h a t  
t h e  c o n t r o l s  w e  have h e r e  are primarily f o r  power, 
communications,  and f o r  t h e  p r e s s u r i z a t i o n  and 
d e p r e s s u r i z a t i o n  c y c l e s  t h a t  w i l l  occu r  f o r  t h e  c r e w  
t r a n s f e r s .  

hiext viewgraph,  p l e a s e .  

( S l i d e .  ) 

blow, I have h e r e  two p i c t u r e s  of t h e  docking  
s y s t e m  hardware ,  and t h e r e  a re  two p o i n t s  o r  t h r e e  p o i n t s  
I would l i k e  t o  make on t h a t .  

T h i s  i s  t h e  Russ ian  sys tem and on  t h e  r i q h t  i s  
t h e  U . S .  sys tem.  

T h i s  i s  t h e  g u i d e  r i n g  I have t a l k e d  a b o u t .  T h i s  
i s  t h e  s t r u c t u r a l  r i n g .  





6B 

’* 

r 

1 . a 









j on  7 

I want  t o  emphasize t h a t  b o t h  sys tems w e r e  
des igned  t o  a common s p e c i f i c a t i o n  and each c o u n t r y  went 
i t s  own way i n  d e s i g n i n g  t h e  sys tem.  

The S o v i e t s ,  f o r  example,  u se  a mechanical-  
e l s c t r i c a l  sys tem.  I t  h a s  6 d e g r e e s  of  freedom and it i s  
i m p o r t a n t  t o  n o t e ,  f o r  example,  t h a t  i n  t h i s  u n i t  h e r e ,  
which i s  a g e a r ,  i t  t a k e s  b o t h  t h e  shock and a l s o  per forms 
t h e  ex tend  and r e t r a c t  f u n c t i o n .  And t h a t  i s  a v e r y  f i n e  
concep t  . 

Whereas i n  t h e  United States f e a t u r e  w e  u s e  a n  
e l e c t r i c a l  h y d r a u l i c  sys tem.  W e  u s e  c a b l e s  and motors  t o  
r e t r ac t .  And w e  u se  t h e s e  a t t e n u a t o r s ,  h y d r a u l i c  a t t e n u a t o r s  
t o  a b s o r b  t h e  shock.  I t  also h a s  6 deg rees  of  freedom. 

Both s y s t e m s  have  met a l l  s p e c i f i c a t i o n s .  B o t h  
sys tems are v e r y  f i n e .  I would o n l y  p o i n t  o u t  t h a t  w e  
p robab ly  s e e  f e a t u r e s  i n  b o t h  t h a t  i f  w e  were t o  r e d e s i q n  
and do o v e r  a q a i n  w e  might  make a few changes .  

Next viewgraph,  p l e a s e .  

( S l i d e .  ) 

I a m  n o t  g o i n g  t o  go i n t o  much d e t a i l  e x c e p t  t h i s  
i s  t h e  o r b i t a l  module, t h e  r e e n t r y  v e h i c l e  and t h e  i n s t r u -  
m e n t a t i o n  module of  t h e  Soyuz which co r re spond  t o  o u r  service 
module and c u r  command s e r v i c e  module. The o r b i t a l  module i s  
used  f o r  o p e r a t i n g  room i n  s p a c e  when t h e y  are i n  o r b i t .  T h e  
crews are i r .  t h e  r e e n t r y  v e h i c l e  b o t h  f o r  l i f t o f f  and r e e n t r y .  

V’ance i s  go ing  t o  g i v e  you much more d e t a i l ,  so 
I w i l l  s k i p  o v e r  h e r e  t o  a p o i n t  I wanted t o  make, which i s  
t ’ h a t  t.he Soyuz h a s  undergone o r  made a number o f  modi f ica-  
t i o n s  f o r  t h i s  mi s s ion .  

They have mod i f i ed  t h e i r  dockinq  and i n t e r n a l  
t r a n s f e r  sys tem,  o f  c o u r s e .  They a re  c a r r y i n g  t h e  r ange  and 
communic8k.ion s y s  t e m .  Theyt had t o  make chanqes i n  t h e i r  
s p a d e c r a f t  t.o accommodate t h i s  sys tem which i s  U.S.-provided. 
T h e  same t h i n g  w e  used  i n  t h e  Apollo-LM communications and 
rendevouz.  And t h a t  a l so  carries o u r  VHF c i r c u i t s ,  so  w e  w i l l  
n o t  o n l y  conlmunicate on  o u r  f r e q u e n c i e s ,  b u t  t h e i r  f r e q u e n c i e s .  

They have  made a number o f  changes i n  t h e  e x t e r n a l  
l i g h t i n g  sys tem and t h e  docking  t a r g e t s .  And t h e y  have 
changed t h e i . r  c a b l e  communications systems t o  accommodate 
t h e  two s p a c e c r a f t  hard-docked w i r e d  cominunications . 
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“hey have a l s o  had t o  modify t h e i r  t he rma l  c o n t r o l  
system t o  p rov ide  some c o o l i n q  p l a t e s  f o r  t h e  VHF 

And perhaps  one of  t h e  major  mods they  made w a s  
i n  t h e  l i f e  s u p p o r t  sys tem t o  accommodate t h e  requi rement  
t h a t  t h e y  r educe  t h e i r  p r e s s u r e  from a normal 1 4 . 7  p s i  t o  
1 C l  p s ! ~  f o r  t h e  docked p o r t i o n  of t h e  mis s ion .  

And, of  c o u r s e ,  t h e y  had t o  modify t h e  s t r u c t u r e  
i n  t h a t  t o  accommodate t h e  docking system. 

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

I lgain,  t h e s e  are  i n t e r i o r  views of  t h e  Soyuz. 
I t .  i s  a mockup. I t  i s  t h e i r  o ld  s i m u l a t o r .  And I w o n ’ t  f 

t z k e  up your  t i m e  h e r e  w i t h  t o o  much d e t a i l  because  Vance - *  .t 
. f l  . . , &  i s  go ing  t o  cove r  t h i s  i n  q u i t e  much d e t a i l .  i ”* 

:C want t o  p o i n t  o u t  t h i s  i s  where t h e y  c a r r y  
t h e i r  p a r a c h u t e  system. And t o  accommodate t h e  new 
androgenous docking sys tem,  t h e y  had a l i t t l e  work t o  do 
i n  t h a t  area.  Whereas i n  o u r  case, t o  accommodate t h e  
docking system, w e  would have had t o  make a major  mod i n  
a forward p a r t  o f  t h e  s p a c e c r a f t .  Th i s  would have meant a 
b i g  reca l l  program on a sys tem t h a t  had proved i t s e l f  i n  
t h e  Apollo Lunar Program. And our  a s ses smen t  was it was 
rruch cheapel- f o r  u s  t o  go and b u i l d  a docking  module 
because  w e  d i d  need an  a i r l o c k  anyway t o  accommodate t h e  
two d i f  f e r e i i t  a tmospheres .  

T h i s  i s  a n o t h e r  view of  t h e  i n t e r i o r  and t h i s  is  
the sys tem i n c o r p o r a t e d  a f t e r  Soyuz 11, when they  had t h e i r  
f a i l u r e  . 

The S o v i e t s ,  because  of t h a t  f a i l u r e ,  now c a r r y  
clrily t w o  cosmonauts.  They used t o  c a r r y  t h r e e .  And t h i s  
i s  occupyinq t h e  s p a c e  where t h e  t h i r d  one was. 

These are s o m e  d e t a i l s .  They are sequencing  
the e a r t h  p o s i t i o n  and some meters which Vance w i l l  g i v e  
you more d e t a i l  on.  

QUESTION: What does t h a t  sys tem do, Chet? 

:LEE: Th i s  i s  a s u i t  l oop ,  B i l l ,  a s u i t  loop.  
They were p r e s s u r i z e d  s u i t s .  I ’ m  s o r r y .  
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QUESTION: Is a l l  t h a t  padding,  o r  s e c u r i t y ?  

LEE: That  i s  what t h e y  normal ly  have.  That  i s  
a cove r ing  t h e y  have. And t h e s e  are t h e i r  couches.  I 
meant- . to  p o i n t  o u t  t h e y  do have contoured  couches,  form- 
f i t t e d  t o  t h e  p a r t i c u l a r  cosmonauts qo ing  t o  f l y .  

Next viewgraph,  p l e a s e .  

( S l i d e .  ) 

H e r e  I j u s t  want t o  p o i n t  o u t  t h a t  t h i s  i s  a 
h a t c h  i n t o  t h e  o r b i t a l  module. Th i s  i s  t h e  o r b i t a l  module. 
It. i s  more oE a -- c o u n t e r s .  They do have minimum i n s t r u -  
meritat.ion i n  t h e  o r b i t a l  module. With a l l  t h e i r  bu rns ,  
r e e n t r y  and . L i f t o f f ,  t h e y  are  i n  t h e  r e e n t r y  - v e h i c l e .  

Next viewgraph, please. 

H e r e  v e r y  q u i c k l y  i s  a summary of t h e  Soyuz ,J[:# 
f l i g h t  h i s t o r y .  I t h i n k  you gent lemen and l a d i e s  are 
a l l .  f a m i l i a r  w i t h  t h i s .  

T h i s  i s  t i m e  scale ,  and I have n e g l e c t e d  t o  
p o i n t  o u t  I hope it is  a s u c c e s s f u l  ASTP mis s ion  i n  mid- 
J u  1.y . 

But I t h i n k  it i s  i n t e r e s t i n g  t o  n o t e  t h e  h i s t o r y  
h e r e  of t h e  number of f l i g h t s  t h e y  have had, and w e  have not: 
had  a f l i g h t  s i n c e  Skylab.  

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

Experiments .  Experiments are a n  i m p o r t a n t  p a r t  
o f  t h i s  mi s s ion .  And w e  have done a g r e a t  d e a l  of  work i n  
i n s u r i n g  t h a t  w e  have what w e  b e l i e v e  i s  t h e  b e s t  experiment  
package t h a t  w e  can  c a r r y  i n  t h e  space a v a i l a b l e  and t h e  
fur,ds a l l o c a t e d ,  t i m e  a l loca ted ,  t o  get  t h e s e  exper iments  
b u i  1 t and q u a l i f i e d  . 

A s  you can  see from t h e  viewgraph h e r e ,  on your  
r i g h t , w e  are  u s i n g  eve ry  avai lable  space  t h a t  w e  can  i n  t h e  
docking modul-e, command module and t h e  service module. 

W e  are c a r r y i n g  a b o u t  1 0 0 0  pounds of  we igh t  f o r  
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e:rper.iments . 
Now, ou r  expe r imen t s ,  t h e r e  a re  abou t  -- t h e r e  

are 2'7 o f  them. They cove r  t h e s e  g e n e r a l  f i e l d s .  

There i s  a handout  f o r  t h e  d e t a i l s  of each  
exper iment .  T h e r e  w i l l  be  a b r i e f i n g  l a t e r  by PIS on t h e  
e x p e r i m e n t s ,  so  I a m  j u s t  q o i n g  t o  v e r y  b r i e f l y  touch  on 
some o f  t h e  h i g h l i g h t s .  

E a r t h  o b s e r v a t i o n s  and photography i s  one t h a t  
Vance w i l l  cover  and q i v e  you some examples of wha,t w e  a r e  
t . ry ing  t o  do. 

Geodynamics and d o p p l e r  t r a c k i n g  are t e c h n i q u e s ,  
development:; f o r  l a t e r  Gravsa t  s a t e l l i t e s  t o  g i v e  us  
ve ry  qood i n f o r m a t i o n ,  o r  w e  hope w i l l  o b t a i n  -- it i s  t o  
prove  o u t  t e c h n i q u e s  t h a t  w i l l  h e l p  us  u n d e r s t a n d  t h e  
ee.rth g r a v i t y  s o u r c e s  j u s t  as w e  d i d  on t h e  moon, t o  
unde r s t and  t h e  t e c t o n i c s ,  t h e  p l a t e s ,  where w e  h a d  t h e s e  
g r a v i t y  anomal i e s .  

I n  t h e  s c i e n c e  area w e  have some new exper iments  
and I would p o i n t  o u t  t h a t  t h e  ex t reme u l t r a v i o l e t  astronomy 
expe r imen t ,  i n  t h i s  p a r t i c u l a r  case w e  are  c a r r y i n g  a 
d e t e c t o r  t h a t  i s  two o r d e r s  of  magni tude b e t t e r  t h a n  any 
o t h e r  d e t e c t o r  t h a t  h a s  e v e r  f lown,  i n c l u d i n q  r o c k e t  f1 iqh t . s .  
And w i t h  th i - s  w e  hope,  i f  w e  a re  s u c c e s s f u l  -- and some o f  
t k e  s c i e n t i s t s  have come up w i t h  some new -- I have f o r g o t t e n  
t k e  name. Can anybody h e l p  m e  -- w h i t e  dwarf stars t h a t  w e  
hzve  changed o u r  t a r g e t s  a l i t t l e  b i t  t o  see i f  w e  c a n ' t  
g e t  t h i s  . 

If w e  a r e  s u c c e s s f u l  t h e  s c i e n t i s t s  f ee l  t h a t  we 
w i l l  be  opening a new f i e l d  i n  as t ronomy.  

Now, he l ium glow i s  a l s o  one and v e r y  i m p o r t a n t .  

The u l t r a v i o l e t  a b s o r p t i o n  i s  a j o i n t  experiment  
w i t h  t h e  Soviets i n t o  which w e  a r e  u s i n q  t h e  unique  c a p a b i l i t y  
of t h e  two-man s p a c e c r a f t  where w e  can s e p a r a t e ,  maneuver, 
and t a k e  d i f f e r e n t  measurements.  

I n  t h e  p a s t ,  because  of con tamina t ion  from t h e  
spacecraf t  o r  w i t h i n  t h e  i n s t r u m e n t  i t s e l f ,  t h e  s p e c t r o m e t e r ,  
we have gott:en some c o n t a m i n a t i o n  and w e  d o n ' t  g e t  t o  minute  
measurements t h a t  w e  r e q u i r e .  

We a r e  t r y i n g  t o  measure a tomic  n i t r o g e n  and 
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a tomic  oxygen and t h e  impor tance  of  t h e s e  a r e  t o  unders tand  
t h e  s p e c i e s  o r  t h e  c o n s t i t u e n t s  of  t h e  upper atmosphere 
which i n  f a c t  p l a y  a p a r t  w i t h  t h e  l o w e r  atmosphere t o  
g:i.ve u s  o u r  weather .  

NOW, t h e s e  t w o  s p a c e c r a f t  w i l l  s e p a r a t e  and by 
t i iransmitt inq us  l i g h t  and r e f l e c t i n g  from t h e  Soyuz, w e  
hope t o  g e t  s o m e  v e r y  a c c u r a t e  measurements of t h e s e  
s p e c i e s .  

I n  t h e  l i f e  s c i e n c e s  w e  have a r e p e a t  of  some 
of t h e  exper iments  c a r r i e d  i n  Skylab  and Apollo. L i g h t  
f l a s h  and b i o s t a c k  f o r  measurinq t h e  e f f e c t s  of ze ro  G o n  
f'--sh eggs,  .shrimp e g g s ,  and so f o r t h .  

:Light f l a s h  i s  t h e  h i q h  Z p a r t i c l e s  i n  which 
Skylab w e  found w e  had some a d d i t i o n a l  d a t a  o v e r  t h e  South 
A.t:lantic anomaly and w e  a r e  t r y i n g  t o  q e t  b e t t e r  d a t a  on t h a t .  

These a r e  j o i n t  exper iments  w i t h  t h e  S o v i e t s .  

The m i c r o b i a l  exchange, checking  on t h e  micro- 
fl-or growth from t h e  S o v i e t  s p a c e c r a f t  t o  o u r s  f o r  f u t u r e  
long  :;pace f l i g h t s .  

We a l s o  have s o m e  ve ry  i n t e r e s t i n g  exper iments  i n  
t h e  s p a c e  p r o c e s s i n g  and manufac tur ing .  These a r e  t h e  
samples t h a t  w i l l  b e  used i n  a mul t ipu rpose  f u r n a c e  which 
i s  an  improvement o v e r  t h e  Skylab ,  h i q h e r  t e m p e r a t u r e s ,  
f a s t e r  c o o l i n q  r a t e .  

IJe  have many of  t h e  same PIS t h a t  were i n  Skylab 
w h o ,  f r o m  what t hey  l e a r n e d  i n  Skylab ,  have come up w i t h  new 
improvements and we hope some ve ry  v a l u a b l e  i n f o r m a t i o n  f o r  
ma.nufacturing p r o c e s s e s  w i l l  come o u t ,  a t  l ea s t  t e c h n i q u e s .  

:C would l i k e  t o  also p o i n t  o u t  w e  have t w o  
e l e c t r o p h o r e s i s  exper iments .  That  i s  s e p a r a t i o n  of human 
c e l l s  and so f o r t h .  Very impor t an t  t o  p u r e  v a c c i n e s .  Here 
or. e a r t h  w e  have t h e  e f f e c t s  of convec t ion  o f  one G .  Ve are  
hclpincj t h a t  t h e s e  t echn iques  w i l l  be  demonst ra ted  adequa te ly  
i n  s p a c e ,  pe rhaps  S h u t t l e  can  t h e n  proceed  f u r t h e r .  

1: would l i k e  t o  p o i n t  o u t  a l so  t h e  e l e c t r o p h o r e s i s  
i s  sponsored  by t h e  German government t o  t h e  tune  of o v e r  
5 m i l l i o n  m a r k s .  

Th i s  t e c h n i q u e  i s  c a l l e d  a con t inuous  f low 
t echn ique .  Marsha l l  i s  working on one t h a t  i s  c a l l e d  a 
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s t a t i c  f low t e c h n i q u e .  So w e  a r e  t a k i n g  advantage  of an  
o p p o r t u n i t y  t o  check o u t  two d i f f e r e n t  t e c h n i q u e s .  

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

Now, w i t h  r e g a r d  t o  communications on t h i s  
mission, w e  w e r e  f o r t u n a t e  t h a t  t h e  ATS-6 s a t e l l i t e  w a s  /ip 
s u c c e s s f u l l y  launched  and i s  o p e r a t i n g .  

P r e v i o u s  t o  o u r  c a p a b i l i t y  t o  u s e  t h i s  s a t e l l i t e  
our communications cove rage  i n  o r b i t  would have been abou t  
1 5  p e r c e n t .  And i n  Skylab ,  as some of you may remember, we 
had abou t  36 p e r c e n t  cove rage ,  communications,  w i t h  t h e  crew. 

E3ecause w e  w e r e  f l y i n g  a lower o r b i t , w i t h  o u r  
ground s t a t i o n s  w e  would o n l y  have had a b o u t  1 6  p e r c e n t .  
With t h e  ATS-6 s a t e l l i t e  w e  now have cove raqe  55 minutes  
approximatel-y each o r b i t .  And t h a t  w i l l  be  because  w e  a r e  
i n  t h i s  p o s i t i o n  t h e  s a t e l l i t e  w i l l  b e  moved i n  May t o  a 
p o s i t i o n  -- I have f o r g o t t e n  where it i s  -- 3 4  d e g r e e s  
e a s t .  And t h i s  i s  t h e  coveraqe  it g i v e s  us .  

7: have  a l s o  i n d i c a t e d  h e r e  o u r  ground s t a t i o n s  
i n  b l u e  and t h e  S o v i e t  coveraqe  i s  i n d i c a t e d  i n  r e d .  

Th i s  i s  n o t  a l l  t e l e v i s i o n .  There are a b o u t  
t h r e e  s t a t i c m s  t h a t  have  t h e  t e l e v i s i o n  c a p a b i l i t y .  The 
rest of i t  i s  VHF. 

With t h e  ATS-6 w e  w i l l  have TV coverage  and I 
would jump back and s a y  there are  two s h i p s  t h e  S o v i e t s  a re  
p o s i t i o n i n g  t o  i n c r e a s e  t h e i r  coverage .  

QUESTION: W i l l  t h e  s a t e l l i t e  be i n  s t a b l e  o r b i t  
by t h a t  t ime?  W i l l  it have  s t o p p e d  moving? 

LEE: Y e s .  I t  s h o u l d  be. The c u r r e n t  p l a n  i s  
for i t  t o  be  i n  p o s i t i o n ,  w e  p robab ly  have abou t  t e n  days 
p r i o r  t o  check it o u t .  

Tha t ,  o f  c o u r s e ,  w i l l  v a r y  i n  r ea l  t i m e  w i t h  
wh,st speed  t h e y  make. 

And t h i s  p r o v i d e s  us  t h e  f i r s t  t i m e  t o  go d i r ec t  
t o  a s a t e l l i t e  t o  ground and I guess  t h e  o t h e r  p o i n t  t h a t  i s  
n o t  shown h e r e  i s  I wanted t o  p o i n t  o u t  t h a t  w e  w i l l  have 
t h e  means t o  communicate from o u r  Apol lo  t o  o u r  ground 
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s t a t i o n ,  t r a n s m i t  it r i g h t  t o  t h e  c o n t r o l  c e n t e r  i n  Moscow. 
I n  o t h e r  words,  w e  g e t  t h e  S o v i e t  VHF communications as 
w e l l .  I t  w i l l  b e  t r a n s m i t t e d  t o  Moscow. And t h e y  can 
a l s o  g e t  i n c r e a s e d  cove rage .  

Next viewgraph,  p l e a s e .  

( S l i d e .  1 

T h e  c r e w .  T h i s  gent leman w i l l  t a l k  t o  you 
laker.  You know Tom S t a f f o r d  h a s  flown s e v e r a l  t i m e s  
b e f o r e .  And Deke, of  c o u r s e ,  want inq  t o  f l y  f o r  a long  
time, h i s  f i r s t  f l i g h t .  And Deke w i l l  be  5 1  y e a r s  o ld  a t  
t h e  time of  f l i g h t .  

The pr ime c r e w  -- and t h e  r e a s o n  I have f o u r  
crewmen up h e r e  i s  t h a t  t h e  S o v i e t s  a re  p r e p a r i n g  two 
comple te  v e h i c l e s ,  i n c l u d i n g  s p a c e c r a f t  and c r e w s .  And 
tcl t h e  best  of  o u r  knowledge a t  t h i s  moment -- and I a m  
s u r e  it i s  c o r r e c t  -- t h e y  w i l l  u se  two launch  pads  and 
e s s e n t i a l l y  t h e  second v e h i c l e  w i l l  p robab ly  b e  a b o u t  2 4  
hour s  heh ind  t h e  f i r s t .  So i f  t h e y  have a problem they  
haLVe t h e  c a p a b i l i t y ,  i f  t hey  unde r s t and  t h e  problem, j u s t  
as  w e  would want t o  c o n s i d e r  i t ,  t o  launch  and cover  
themselves w i t h  a second v e h i c l e .  

Aleksev Leonov h a s  flown b e f o r e .  H e  i s  t h e  
conunancler of t h e  pr ime crew. H e  w a s  t h e  f i r s t  man t o  w a l k  
i n  spac:e. 

V a l e r i y  Kubasov h a s  flown b e f o r e .  H e  i s  a 
c i v i l i a n .  H e  i s  a f l i g h t  e n g i n e e r .  H e  d i d  t h e  f i r s t  
r o l l i n g  i n  s p a c e ,  a s  I r eca l l .  

A n a t o l i y  F i l i p c h e n k o ,  Colonel i n  t h e  A i r  Fo rce .  
Flew b e f o r e .  And j u s t  r e c e n t l y  commanded t h e  Soyuz 1 6  
which f l ew  a p r o f i l e  of  t h e  e x a c t  m i s s i o n  t h a t  t h e y  w i l l  
f l y  f o r  o u r  j o i n t  m i s s i o n .  

Nikolay  Rikavishnikov i s  t h e  f l i g h t  e n g i n e e r  
and a c i v i 1 i a . n .  H e  a l s o  f l ew  w i t h  A n a t o l i  and t h e y  a r e  
t h e  pr ime backup c r e w .  

Next viewgraph,  p l e a s e .  

( S l i d e . )  

I a m  n o t  go ing  t o  go i n t o  d e t a i l  on t h i s  because  
yo11 have it i n  your handout .  A message I want  t o  g e t  a c r o s s  
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ASTP 
SPECIFIC PRELAUNCH PREPARATION SEQUENCES AND CONSTRAINTS 

L-29 DAYS 

i-15 DAYS 

1-12 DAYS 

L-15 DAYS 

1-12 DAYS 

L-4 DAYS 

L-3 DAYS 

:OUNTRY I PREPARATi ON PHASE AND CONSTP,P,! NTS 
I 

US A 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

APOLLO SPACECRAFT AND LAtiNCH VEHICLE 
HYPERGOLLC FUEL LOADING, LAUNCH WITH 
THE END OF FLIGHT WITHIN 110 DAYS, 
SOYUZ 1 PROPELLANT LOADING, LAUNCH 
WITHIN 60 DAYS 
SOYUZ '2 PROPELLANT LOADING, LAUNCH 
WITHIN 60 DAYS, 

INSTALLATION OF POWER SUPPLY UN I T S  
ON SOYUZ 1 SPACECRAFT, MAXIMUM 
L I F E T I M E  INCLUDING FLIGHT DURATION 
I S  70 DAYS 

INSTALLATION OF POWER SUPPLY UNITS 
ON SOYUZ 2 SPACECRAFT. MAX 
L IFETIME INCLUDING FLIGHT DURATION 
I S  70 DAYS, 

SOYUZ 1 TO THE PAD. TOTAL ALLOWED 
STAY T I M E  ON THE PAD IS ABOUT 10 DAYS, 

SUYUZ 2 TO THE PAD, TOTAL ALLOWED 
STAY TIME ONTHE PAD IS ABOUT 10 DAYS, 

I 

TIME L I M I T  OF L I Q U I D  
HYPERGOLIC FUEL EFFECT 
ON THE SYSTEMS 

CONCENTRATED HYDROGEN 
PEROXIDE STORAGE L I M I T ,  
CONCENTRATED HYDROGEN 
PEROXIDE STORAGE L I M I T ,  
ALLOWABLE STORAGE TIME 
L I M I T  OF CHARGED POWER- \t: 
SUPPLIES I 0 

ALLOWABLE STORAGE T I  ME 
L I M I T  OF CHARGED POWER 
SUPPLIES I 

BASED ON EXPERIENCE 
GAINED FROM EARLIER 
UN I LATERAL MISS IONS , 
BASED ON EXPERIENCE 
GAINED FROM EARLIER 
UN I LATERAL MISS I ONS I 
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h e r e  i s  t h a t  t h e r e  i s  q u i t e  a b i t  of i n t e r r e l a t i o n s h i p  
between t h e  t w o  countdowns, and t o  p o i n t  o u t  t h a t  t h e r e  
a r e  c e r t a i n  commitment t i m e s  as  w e  go th rough.  

N o t e  here t h a t  when w e  r each  t h i s  p o i n t  and w e  
l oad  o u r  h y p e r q o l i c  f u e l s ,  because of t h e  e f fec ts  on s o f t  
(300ds and so f o r t h ,  t h e  l i f e t i m e  of ou r  v e h i c l e ,  space- 
c r a f t ,  i s  abou t  1 1 0  days ,  w e  would have t o  r o l l  back and 
clean e v e r y t h i n q  up. 

The Soyuz a t  L minus 1 5  r e a c h e s  a p o i n t ,  when 
%hey l o a d  t h e i r  p r o p e l l e n t s ,  t h a t  v e h i c l e  i s  good f o r  60  
dcxys and t h e n  t h e y  have t o  r o l l  back i f  w e  go beyond t h a t  
t i m e  . 

The res t  of i t  h e r e  j u s t  i n d i c a t e s  w e  are 
cliecking s t a t u s  as w e  go down t o  coun t .  W e  have c r i t i c a l  
p o i n t s  where you i n s t a l l  b a t t e r i e s .  They have a c e r t a i n  
l i f e t i m e .  I t  t a k e s  a c e r t a i n  amount of  t i m e  t o  r e l o a d  
them. So t h a t  w e  w i l l  b e  checking  c o n s t a n t l y  w i t h  t h e  
S o v i e t s  as t o  how they  p r o g r e s s  through t h e s e  p o i n t s  and 
I: t h i n k  t h e s e  are  key p o i n t s  t h a t  you l a d i e s  and gent lemen 
may h e  i n t e r e s t e d  i n  as w e  g e t  close t o  t h e  m i s s i o n .  

Next viewgraph, p l e a s e .  

( S l i d e . )  

F i n a l l y ,  t h e  p o i n t  1 want t o  make h e r e  i s  t h a t  
t k . e  Soyuz i s  launched 7 . 5  hour s  b e f o r e  o u r  launch .  That  
i s  8:20 M o s c o w  t i m e .  I t  i s  abou t  3 : O O  t o  4 : O O  i n  t h e  a f t e r -  
nclon o u r  time. I t  i s  i n  t h e  morning, b u t  -- I a m  s o r r y .  I t  
i E ,  morning o u r  t i m e ,  b u t  it i s  a f t e r n o o n  t h e i r  t i m e .  

Im I r i g h t  on t h a t ?  

It i s  8:20  o u r  t i m e  when t h e y  launch .  A c t u a l l y  
i t  i s  l a t e  i.n t h e  a f t e r n o o n  f o r  them. We a r e  l aunch ing  a t  
3:50 p.m., E:astern Dayl ight  T i m e .  And you o l d  hands t h a t  
have been  down a t  t h e  Cape know t h a t  t h a t  i s  t h e  w o r s t  t i m e  
o f  t h e  y e a r  f o r  l i g h t n i n g  and thunders torms .  So w h a t  w e  
have  done i s  w e  have -- w e  have done a p r e t t y  thorough 
inves t : i ga t i c ln  on l i g h t n i n g  t o  see what w e  cou ld  do t o  
reduce! t h e  d.elays t h a t  i t  might  impose. 

We have i n s t a l l e d  a mast  on t o p  of t h e  l u t  which 
you have never  had b e f o r e  w i t h  c a b l e s .  A l l  o u r  s t u d i e s  and 
,ana lyses  i n d i c a t e  t h a t  t h i s  cou ld  be a v e r y  g r e a t  h e l p  i n  



ASTP 
SPECIFIC PRELAUNCH PREPARATION SEQUENCES AND CONSTRAINTS 

USSR 

USSR 

USA 

USA 

USSR 

USA 

USA 

T!VE REFERENCED TO s w z  1 
NOMINAL LAUNCH TIME 

L-20 SEC ACTIVATION OF LAUNCH PANEL PROGRAM 
MECHAN I S M  I 

SOYUZ LAUNCH CONFIRMED 
BEGIN APOLLO LAUNCH VEHICLE 
PROPELLANT LOADI NG , 

READINESS STATUS FOR CREW INGRESS 

LAST SOYUZ CORRECTION MANEUVER 
STATUS 

LATEST T IME FOR A DELAY WITHIN THE 
LAUNCH WINDOW, TERMINAL COUNT 
SEQUENCE START, 

LATEST TIME MANUAL CUTOFF CAN BE 
PERFORMED 

L- 0 

L+lO M I N  

L+4 HRS 

L+7 HRS 22 M I N  

(LA-7 HRS 20 M I N I  

(LA-3% HRS)" 

( L A - 8  MIN)"  

L+7 HRS 26 M I N  50 SEC 
( L A - 3 M I N  10 SEC)" 

L+7 HRS 29 M I N  55 SEC 
( L A - 5  SEC)" 

(CONTINUED) 

COUNTRY 1 PREPARATION PHASE AND CONSTRAINTS REASON FOR CONSTRAINT 

LATEST TIME TO START 
PROPELLANT LOADI NG I 
A DELAY AFTER 3 M I N  
10 SECONDS REQUIRES A 
RECYCLE TO NEXT DAY I 

P 

e ~ 

*LA - APOLLO PRELAUNCH TIME,  



ASTP 
LAUNCH COUNTDOWN 

0 CSM FUEL CELL ACTIVATION 
V 

v OFF iCi AL COliiiiDUwii STARTS iiu48j 
r=i CSM CRY0 LOADING 

oCSM STOWAGE 8 CLOSEOUT 
L V  BATTERY I NSTALLATI  ON o 

L V  RF 8 TM C H E C K S 0  
t V  POWER TRANSFER T E S T v  

LV SaA CONNECT P 
MCC A/G AND COMMAND V A L I D A T I O N v  

10 HOUR B U I L T - I N  HOLDj=t 
MSS MOVE TO PARK S I T E  v 

SOYUZ LAUNCH V 

LV PROPELLANT LOAD CI 
30 MINUTE B U I L T - I N  HOLD n 

CREW INGRESS 9 

LAUNCH P 
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t a k i n g  away t h e  induced v o l t a g e s  away from o u r  v e h i c l e .  

And w e  are  scheduled  t o  launch  a t  3:50.  

The S o v i e t s  do have a p o t e n t i a l  maneuver on t h e  
f o u r t h  o r b i t .  I t  i s  nominal ly  z e r o .  T o  correct t h e i r  o rb i t :  
a l i t t l e  b i t .  They can  d e l a y  t o  t h e  f i f t h  o r b i t .  I f  t hey  
d e l a y  t o  t h e  f i f t h  o r b i t  and they  do perform a maneuver, 
t h a t  w i l l  g:-ve us  abou t  1 2  minutes  and t h a t  would b e  one of 
o u r  go c r i t e r i a ,  t h a t  t h a t  maneuver w a s  s a t i s f a c t o r y .  

So it cou ld  p o s s i b l y ,  i f  t h e y  are  de layed  f o r  
s o m e  r eason  t o  t h e  f i f t h ,  t h e y  have t o  g e t  down t o  where w e  
wcluld be  ve ry  i n t e r e s t e d  j u s t  b e f o r e  w e  launch .  

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

Now, t h e  -- how much o p p o r t u n i t y  do w e  have t a  go 
and what does it mean t o  t h e  mis s ion?  

You know t h a t  when w e  l o a d  o u r  v e h i c l e  w e  can  
de tank  and i f  t h e  problem i s n ' t  t o o  b i q ,  why, w e  can  r e c y c l e  
2 4  h o u r s .  

If t h e  problem goes 48 hour s ,  w e  would probably  
r e l o a d  somc c r y o g e n i c s  and a l l  t h a t  which w i l l  f e e d  o u r  f u e l  
cel ls .  

But w e  do have f i v e  c o n s e c u t i v e  days  t h a t  w e  
have se t  up and p lanned  f o r  t h a t  w e  can  go i f  f o r  s o m e  
r eason  w e  r u n  i n t o  a problem once t h e  Soyuz h a s  been 
1 aunc hed . 

T h e  f i r s t  one ,  of c o u r s e ,  i s  7 h o u r s  30 minu tes  
a f t e r .  I f  w e  had t o  s l i p  f o r  weather  o r  somethinq,  w e  would 
go t h e  second day.  

Well, what does t h a t  mean? Tha t  means t h a t  i f  w e  
go on t h e  f i r s t  day w e  w i l l  do a n  M e q u a l s  30 rendevous,  3 0  
re176 and reniievouz and dock. 

I f  w e  d e l a y  t o  t h e  second day w e  can  e f f e c t  a 
rendevous on a 14th rey, 

NOW, you are go ing  t o  ask  m e  why n o t  do it a t  
t h e  end of  t h e  1 4 t h  r e v  a t  t h e  end of t h e  f i r s t  day. The 



ASTP 
LAUNCH TIMES 

DATE 

JULY 15, 1975 

JULY 16* 1 9 7 5  

JULY 17, 1975 

JULY 18, 1975 

JULY 19, 1975 

J 

TIME INTERVAL 
BETWEEN SOYUZ AND 
APOLLO LIFT-OFF SOYUZ (EDTI  APOLLO (EDT) 

/ t in  M T L I \  \n K : 1'11 I\ 

0820 1550 7: 30 

- 1525 31 : 05 

- 1500 5 4  : 40 

- 1435 78:15 

- 1409 101 : 49 

NOTE: 1, ASSUMING SOYUZ ON-TIME L I F T - O F F  ON JULY 15, 1975, THE SOYUZ HAS 
AT LEAST A 10 MINUTE LAUNCH WINDOW, 

2, TO CONVERT TO MOSCOW TIME ADD 7 HOURS, TO CONVERT TO GMT ADD 4 HOURS, 
THE TIMES ARE FOR THE OPENING OF THE APOLLO LAUNCH WINDOW ASSUMING 
SOYUZ L I F T - O F F  I S  ON TIME,  



PROFILES FOR APOLLO LAUNCH OPPORTUNITIES 
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! h v i e t s  r e q u e s t e d  t h a t  w e  d e l a y  u n t i l  t h e y  have done t h e i r  
c i r c u l a r i z a t i o n  maneuver which i s ,  as I r e c a l l ,  abou t  t h e i r  
1 7 t h  r e v ,  j u s t  t o  make s u r e  t h a t  e v e r y t h i n q  i s  a l l  r i g h t .  

'We have no o b j e c t i o n s  t o  t h a t  because  w e  c a n  
s t i l l  c a r r y  o u t  o u r  dock phase of  4 4  hour s .  

!Tow, i f  w e  a re  de layed  t o  t h e  t h i r d  day ,  w e  w i l l .  
d o  a n  M e q u a l  1 4  rendevous.  W e  will s t i l l  have o u r  dock 
p e r i o d ,  and w e  w i l l  c o n t i n u e  4 4  hour s  and w e  w i l l  s e t  t h e  
Sa.me amount o f  u n i l a t e r a l  m i s s i o n  t i m e  t o  conduct  c u r  
expe r imen t s .  

But i f  w e  go i n t o  t h e  f o u r t h  day ,  t hen  because 
of t h e  Soyun: l i f e t i m e  -- and t h e y  have t o  r e t u r n  on t h e  
s i x t h  day -- o u r  dock p e r i o d  w i l l  he  reduced t o  2 1 . 6  hour s .  
W e  w i l l  ther: f l y  t h e  remainder  of o u r  m i s s i o n  making a b o u t  
a nine-day r r i s s ion .  And i5 w e  a r e  f o r c e d  t o  w a i t  u n t i l  t h e  
f i f t h  day,  t h e n  w e  would probably  -- w e  would o n l y  have 7 .5  
h o u r s .  

I t  i s  ve ry  c o n c e i v a b l e  t h a t  i f  on t h e  f i r s t  
v e ' i i c l e  w e  g o t  down t o  where w e  w e r e  f a c e d  w i t h  a f i f t h  day 
th.ing, w e  would p robab ly  r each  a n  agreement w i t h  t h e  S o v i e t s  
why go up and  j u s t  do a s h o r t  rendevouz, w e  would probably  
t r y  t o  t a l k  them i n t o  commit t inq t h e i r  second v e h i c l e  so t h a t  
WE? c o u l d  g e t  a f u l l  c r a c k  a t  t h e  4 4  hour s .  

That  is c o n j e c t u r e  on my p a r t ,  h u t  I a m  t r y i n g  t o  
skc)w you t h e  f l e x i b i l i t y  t h a t  w e  have. 

Next viewgraph. 

(Sl ide.)  

Mi.ssion p r o f i l e .  Again you have t h i s  i n  your  hand- 
o u t s .  These a re  some o f  t h e  h i q h l i g h t s .  2 4  hour s  Soyuz 
ground e l a p s e  t i m e ,  i n c i d e n t a l l y .  I a m  s o r r y  abou t  t h e  
acronym. 

T h e i r  l aunch ,  t h e  f i r s t  maneuver t h a t  I mentioned 
o n  t h e  f o u r t h  o r b i t .  

The Apol lo  launch .  W e  w i l l  e x t r a c t  t h e  dockinq 
m o c i i i l e  i n  t h i s  p e r i o d ,  1 . 2  t o  2 .6  hour s  a f t e r  launch .  And 
w e  w i l l  do o u r  c i r c u l a r i z a t i o n  and phase  maneuvers 3 . 8  t o  
5.7 h o u r s ,  Apollo ground e l a p s e d  t i m e .  

Yo11 see h e r e  t h e  c i r c u l a r i z a t i o n  maneuvers. I a m  
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n o t  go ing  t o  t a k e  your  t i m e  now. But b r i n g  you up t o  
h e r e  where 'we are g e t t i n g  t o  dock ins  a t  55 minutes  
Soyuz q.round e l a p s e d  t i m e  o r  approximate ly  4 4  hours  
a f t e r  t h e  A n o l l o  has  been launched.  

That b r i n g s  us  up i n t o  t h i s  area h e r e .  

Next viewqraph, p l e a s e .  

( S l i d e .  ) 

Before I go i n t o  t h e  da rk  Dor t ion ,  I wanted 
t o  p o i n t  o u t  s o m e - t h i n s s  t o  you so t h a t  you unde r s t and  
s o m e  (of t h e  te rminoloqy i n  t h e  handout .  

'There are  f i v e  h a t c h e s  invo lved .  Th i s  i s  a 
h a t c h  i n  t h e  Anollo. Th i s  i s  -- Number 2 h a t c h ,  w e  name 
i t ,  b u t  it is t h e  f i r s t  h a t c h  i n  t h e  dockinq module. 

The h a t c h  on  t h e  Soyuz end.  And t h e n  t h i s  i s  
t.he o r b i t a l  module h a t c h  c a l l e d  Hatch 4 .  And t h i s  i s  
a. h a t c h  between t h e  r e e n e t r y  v e h i c l e  and t h e  o r b i t a l  
module. 

The g r e e n  d o t s  are  n o t  TI7 cameras themselves ,  
b u t  l o c a t i o n s  f o r  TV. You w i l l  have a TV h e r e  f o r  t h e  
f i r s t  t i m e  .in which w e  w i l l  h e  a b l e  t o  obse rve  -- a t  
l e a s t  Tom and Vance i n  t h e  l e f t  sea t  and t h e  c e n t e r  s ea t ,  
p r i o r  t o  l i E t o f f  and d u r i n g  l i f t o f f .  

You have a camera h e r e  t h a t  c u t s  across and 
ycm have -- some of you are  f a m i l i a r  w i t h  i n  t h e  p a s t  -- 
l m a t i o n s .  

Th i s  camera w i l l  q i v e  you a view o f  t h e  h a t c h e s  
gcbinq i n t o  t h e  o r b i t a l  module, and I b e l i e v e  t h i s  i s  t h e  
camera t h a t  w i l l  be used  t o  r e c o r d  t h e  i n i t i a l  q r e e t i n g  
arid t h e s e  are camera p o s i t i o n s  f o r  o u r  camera i n  t h e  
o r b i t a l  module which w e  w i l l  hand-carry o v e r  and use  when 
WE! a re  j o i n e d  w i t h  them i n  t h e  o r b i t a l  module. 

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

Now, h e r e  a q a i n  i s  i n  your  handout  and I a m  
j u s t  qo inq  t o  d e s c r i b e  how you r e a d  t h i s  t h i n q  so  t h a t  
ycu  can look a t  it. 
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T ' i i s  i s  Voscow t i m e .  T h i s  i s  C e n t r a l  Day l igh t  
T i n e ,  Hous to i .  Here shows t h e  p e r i o d  o f  t i m e  t h a t  w e  have 
ATS-6 coveraqe  and i n  which w e  can  have r e a l  t i m e  l i v e  TV. 

The mark h e r e  shows -you S o v i e t  TIT cove rage ,  and 
t h i s  i s  your  n i g h t  and day c y c l e s .  T h i s  i s  your  ground 
e l c p s e d  t i m e  

Over here w e  have t h e  c o n f i q u r a t i o n  of t h e  
veh ic l e .  What w e  have t r i e d  t o  show h e r e  i s  when you have , 
t h i s  l i n e  and t h i s  l i n e ,  t h e s e  are t h e  h a t c h e s .  These 
l i r e s  s a y  t h a t  t h e s e  h a t c h e s  are c l o s e d .  When t h e r e  i s  no 
l i n e  t h e r e ,  t h a t  h a t c h  -- t h o s e  two h a t c h e s  are open. 

H e r e  vou have ,  f o r  example,  one h a t c h  i n  t h e  
clozkinq module and t h e  h a t c h  i n t o  t h e  o r b i t a l  module t o  
t h i s  phase ,  t hey  a r e  c l o s e d  t o  h e r e .  Obviously Leonov 
w i l l  open t h e  inbo2rd  h a t c h  of t h e  o r b i t a l  module f i r s t  
and t h e n  t h e  h a t c h  i n  t h e  dockir,q module w i l l  be  opened 
h e r e ,  and t h i s  i s  abou t  w h e r e  your  f i r s t  q r e e t i n q  w i l l  he .  

Vote h e r e  t h a t  t hey  have t a k e n  t i m e  t o  dofZ 
t h e i r  p r e s s u r e  s u i t s .  The S o v i e t s  w i l l  be wear inq  p r e s s u r e  
suits d u r i n g  t h e  dockinq phase .  

And t h i s  i s  c a r r v i n q  o u t  t h e  f i r s t  i n i t i a l  
q r e e t i n g ,  as I have shown a t  55 hour s  GET. I t  i s  2 : 2 0  
Houston t i m e ,  1 : 2 0  E a s t e r n  Day l igh t  T i m e  f o r  t h e  i n i t i a l  
g r e e t i n g .  Moscow w i l l  b e  abou t  1 0 . 2 0  a t  n i g h t .  

They w i l l  have t h e i r  i n i t i a l  g r e e t i n g .  They 
w i l l .  have a j o i n t  m e a l .  And t h a t  i s  S t a f f o r d ,  S l a y t o n ,  
Leoriov and Kuhasov. Vance w i l l  he  back by h i m s e l f .  

They r e t u r n  here, and w e  have s l e e p  p e r i o d  and 
so f 'o r th  b e f o r e  w e  s t a r t  t h e  o t h e r  t r a n s f e r s .  

L e t  me emphasize t h a t  on t h e  f i r s t  day t h e r e  
w i l l  be one t r a n s f e r .  T h e  second clay t h e r e  w i l l  be  t h r e e  
t r a n s f e r s  and t h e v  are a lmos t  con t iguous .  

N e x t  v iewqranh,  p l e a s e .  

( S l i d e .  ) 

Here w e  are t r y i n g  t o  show t h a t .  We have come 
UD t o  t h e  p e r i o d .  T h i s  i s  t h e  p e r i o d  when w e  w i l l  40 i n t o  
t h e  docking.  ' S t a f f o r d  and Vance w i l l  go i n  t o  g e t  t h e  
%docking module r eady ,  w i l l  open t h e  h a t c h e s .  Vance w i l l  go 
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i n t o  t h e  o r b i t a l  module w i t h  Kobasov. Leonov w i l l  come 
i n  w i t h  S t a f f o r d .  They w i l l  CJO th rough t h e  sequence t o  
q e t  back t o  t h e  command modu1.e. And t h e n  you w i l l  have 
Leonov, S t a f f o r d  and S l a v t o n  t o g e t h e r ,  h a t c h e s  c l o s e d .  

I n  t h e  command module you w i l l  have Kobasov 
and  Brand. I n  t h e  Soyuz.  And t h e y  w i l l  have m e a l s .  W e  
w i l l  have s o m e  e v e n t s ,  TV cove raqes .  Brand w i l l  do some 
e x e r c i s i n q  us inq  t h e i r  equipment .  

Ve do have some symbolic  a c t i v i t i e s  p l anned .  
Thev ,are i n  t h e  p r o c e s s  o f  b e i n g  n e g o t i a t e d .  Var ious  
t h i n g s ,  exc’ianqe of v a r i o u s  q i f t s  and so  f o r t h .  

.Is you can  see, i t  i s  a lmos t  c o n t i q u o u s .  A s  we 
f i n i s h  t h e  j o i n t  m e a l s  i n  t h e  s c i e n c e  d e m o n s t r a t i o n s ,  t h e n  
Vance comes back ,  Leonov goes  hack ,  and Kohasov comes wi th  
Vance, come:; i n t o  t h e  command s e r v i c e  module so t h a t  t h e n  
h e  has  a p e r i o d  o f  t i m e  i n  o u r  v e h i c l e .  

!io a t  t h e  end o f  f o u r  t r a n s f e r  each  c r e w  
member w i l l  have made a complete  t r a n s f e r  

Next viewqraph.  

( S l i d e .  ) 

T h i s  j u s t  f i n a l i z e s  t h a t  t e l l i n g  how i t  i s  
going  and o u r  f i n a l  g r e e t i n g s ,  and t h e n  w e  w i l l  c l o s e  t h e  
h a t c h .  W e  w i l l  have a s l e e p  p e r i o d  w h i l e  w e  are s t i l l  
docked. And t h e n  w e  w i l l  s e p a r a t e .  

TJext viewqraph,  p l e a s e .  

( S l i d e .  ) 

??h i s  i s  c a r r y i n g  you th rough  j u s t  e s s e n t i a l l y  
w h a t  I have been  d i s c u s s i n g .  L e t  m e  b r i n q  you up h e r e  t o  
t k i s  p o i n t .  

When w e  s e p a r a t e ,  t h e  f i r s t  t i m e ,  we w i l l  j u s t  
9c t o  a s t a t i o n k e e p i n q  p o s i t i o n .  The S 9 y u z  w i l l  QO i n t o  
a n  a c t i v e  mode i n  t h e i r  dock ing  sys tem.  The Apol lo  w i l l  
maneuver and b r i n g  t h e  two s p a c e c r a f t  t o g e t h e r  f o r  a n o t h e r  
r edock ing  t o  check o u t  t h e  a c t i v e  system o f  t h e  Soyuz 
dcck inq  system. 

Fol lowing  t h i s  w e  w i l l  s e p a r a t e .  We w i l l  do 
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t k e  exper iment  I d i s c u s s e d  ear l ie r  a s  w e  s e p a r a t e ,  t h e  
UV a b s o r p t i o n  exper iment .  We w i l l  also do a n o t h e r  
exper iment  t h a t  i s  c a l l e d  t h e  so la r  e c l i p s e  where w e  
w i l l  back ojlf and o c c u l t  t h e  sun f o r  t h e  Soyuz t o  take  
a p i c t u r e  o f .  

Next viewgraph, p l e a s e .  

( S l i d e .  ) 

This  i s  t h e  r e e n t r y  of t h e  Soyuz cominq i n  a t  
t h e  end of t h e  s i x t h  day.  Th i s  i s  a s e n s i b l e  a tmosphere,  
2 0 0 , 0 0 0  f ee t  b a s i c a l l y .  The r e t r o b u r n  w i l l  occu r  over t h e  
South A t l a n t i c .  Th i s  i s  t h e i r  b l a c k o u t  p e r i o d  and you can  
see t h e y  w i l l  be  l a n d i n q  i n  t h i s  area,  which i n c i d e n t a l l y  
You w i l l  set? a p i c t u r e  o f ,  some scenes  o f ,  i n  t h e  Sovuz 1 6  
f i l m .  And kha t  i s  n o t  f a r  from t h e i r  l aunch  s i t e ,  Ravkclnur, 
i n  t h i s  area.  

ZJext viewgraph, p l e a s e .  

(Sl ide.  ) 

When w e  separate, w e  w i l l  remain i n  o r b i t  f o r  
a n o t h e r  t h r e e  days and w e  w i l l  conduct  o u r  u n i l a t e r a l  
exper iments , ,  a number of them as I have d e s c r i b e d ,  v e r y  
i m p o r t a n t .  And t h e n  w e  w i l l  d e o r b i t .  

Our r e t r o b u r n  w i l l  occu r  over t h e  I n d i a n  Ocean. 
T h i s  i s  o u r  e n t r y  and a l l  you l a d i e s  and gent lemen are  
f a m i l i a r .  !Chis i s  n o t  f a r  from H a w a i i .  And Vance t o l d  nie 
t o d a y ,  s i n c e  he i s  go inq  t o  be  b r i n q i n q  i t  i n ,  why, i t  w i l l  
b e  w i t h i n  h e l i c o p t e r  range  of  Barkinq Sands.  

Next viewgraph, p l e a s e .  

( S l i d e . )  

Here are s o m e  of  t h e  key e v e n t s  corninq up. I 
mentioned t h a t  o u r  s p a c e c r a f t  and launch  v e h i c l e  a re  a t  the! 
Cape. The exper iments  a re  a t  t h e  Cape. Dockinq module and 
dockinq  sys tem are a t  t h e  Cape. 

We are  i n  t h e  p r o c e s s  r i q h t  now o f  t h e  i n t e g r a t e d  
sys tems tests.  We have some key events h e r e  coming up. W e  
w i l l  :Load o u r  hype rgo l s  i n  June .  We w i l l  have o u r  f l i q h t  
readimess review b e f o r e  w e  load hyperqo l s ,  o f  cour se ,  and 
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t h i s  w i l l  --- w e  w i l l  f o l low t h e  one,  t h e  j o i n t  s p a c e c r a f t  
f l i q h t  read:-ness rev iew which i s  q o i n s  t o  occur  i n  Y o s c o w  
on t h e  23rd of  May. 

And I t h i n k  t e r m i n a l  countdown, t h e  launch  d a t e ,  
arid t h i s  g i v e s  you a recovery  schedu le  when t h e  s h i p  w i l l  
b e  l e a v i n g ,  d e p a r t i n g  H a w a i i .  

Does t h a t  complete  mine? 

Okay. I f  w e  w i l l ,  l e t ' s  run  t h e  Sovuz  1 6  f i l m  
and t h e n  V a i i c e  w i l l  q i v e  you some more d e t a i l s .  

VOICE: The Soyuz 1 6  s p a c e c r a f t .  

A t  t h e  launch  s i t e  i s  t h e  Soyuz 1G snacecraf t .  
The in tegra 'zed  e l e c t r i c a l  tes ts  of  t h e  sDacecraFt- s y s t e m s  
at: t h e  t e s t  s t a n d  a re  completed.  

IQow, p r e p a r a t i o n  t a k e s  p l a c e  t o  t r a n s p o r t  i t  
t c )  t h e  f u e l - l o a d i n q  f a c i l i t y .  

A f t e r  l o a d i n g ,  t h e  s p a c e c r a f t  w i l l  be r e t u r n e d  
t c )  t h e  s t a n d  f o r  f i n a l  p r e p a r a t i o n .  

F i n a l l y  equipped and loaded ,  t h e  s o a c e c r a f t  i s  
mated t o  t h e  shroud and t h e  a d a p t e r .  

A f t e r  mounting t h e  a b o r t  and r e s c u e  system 
e n g i n e  and s t a b i l i z e r s ,  i n t e g r a t i o n  w i t h  t h e  b o o s t e r  
s t a g e s  beqi:ns. 

!?re- f l i g h t  p r e s s  confe rence .  

The Soyuz 1 6  Commander, A n a t o l i y  F i l i p c h e n k o  
arid F l i g h t  Ynqineer Nikolay Rikavishnikov t o l d  t h e  news- 
men abou t  t h e  o b j e c t i v e s  of t h e  p lanned  m i s s i o n ,  t h e  m a i n  
a i m  of wl i i c : ?  i s  t o  t e s t  t h e  on-board sys tems,  modernized 
a c c o r d i n g  t o  t h e  j o i n t  ASTP requ i r emen t s .  

'The b o o s t e r  of  t h e  Soyuz 1 6  s p a c e c r a f t  i s  
t r a n s p o r t e d  t o  t h e  launch  area.  

'The r o c k e t  b o o s t e r  occup ies  i t s  p l a c e  on t h e  
launch  pad. 
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The l a s t  h o u r s  b e f o r e  launch .  

Happy journey  . 
The bus w i t h  t h e  cosmonauts i s  a r r i v i n g  t o  

t h e  launch a r e a  of  t h e  s i t e .  

The crew i s  ready  f o r  t h e  f l i g h t .  

Fa rewe l l  u n t i l  meet ing  on e a r t h .  

?'he crew took t h e i r  seats i n  t h e  s p a c e c r a f t .  
The s p a c e c r a f t  and b o o s t e r  sys tems '  l a s t  checks .  

Few minutes  b e f o r e  launch .  

The l a s t  p re l aunch  command. 

?'he tower i s  removed 

I g n i t i o n .  P re l imlna ry .  I n t e r m e d i a t e .  ?4ain. 

1 , i f t o f  f .  

The Soyuz 1 6  was launched a t  1 2 : 4 0  Moscow t i m e  
on  December 2 ,  1 9 7 4 .  

A.fter o r b i t  i n s e r t i o n  and damping a n g l e  a r r a y s ,  
an tennas ,  t h e  t a r q e t ,  and s o l a r  p a n e l s  are deployed .  

The f l i g h t  c o n t r o l  cen ter  began t h e  p r o c e s s i n g  
of on-board systems s t a t u s  i n f o r m a t i o n  t h a t  w e r e  r e c e i v e d  
and t o  t r a n s m i t  t h e  commands. 

The c r e w  began i t s  f l i q h t  p l a n  o p e r a t i o n s .  

Curing t h e  f i r s t  two days ,  t h r e e  c o r r e c t i o n s  
o f  o r b i t  pa rame te r s  w e r e  performed and t h e  p l a n e t  c i r c u l a r  
o r b i t  w a s  formed w i t h  an  a p e r t u r e  o f  2 2 5  k i l o m e t e r s .  

The c r e w  checked t h e  l i f e  s u p p o r t  systems and 
t h e  a t t i t u d e  and p r o p u l s i o n  c o n t r o l  systems i n  d i f f e r e n t  
modes of  o p e r a t i o n .  

A new docking u n i t  and i t s  au tomat i c  w a s  
s u c c e s s f u l l y  t e s t e d .  

Now you see t h e  p r o c e s s  o f  s e p a r a t i n g  t h e  
r i n g  s i m u l a t i n g  t h e  A p o l l o  docking u n i t  t h a t  w a s  done a f t e r  
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comple t ion  of  t h e  t e s t s .  

During t h e  f l i g h t  f i l m  s h o o t i n q  o f  t h e  e a r t h  
h o r i z o n  and p a r t  of t h e  sky w e r e  performed a s  w e l l  as  
m e d i c a l - b i o l o g i c a l  exper iments .  

T h e  s ix-day mis s ion  proqram is  comple te ly  
f u l f i l l e d .  The d e s c e n t  v e h i c l e  e n t e r e d  t h e  atmosphere.  

T h e  p a r a c h u t e  system i s  deployed.  

On December 8 a t  4 minutes  p a s t  11:OO Moscow 
time t h e  d e s c e n t  v e h i c l e  s o f t l y  landed i n  t h e  p lanned  area.  

T h e  s e a r c h  and r e s c u e  group m e t  t h e  c r e w  when 
t h e  s p a c e c r a f t  w a s  s t i l l  i n  t h e  a i r .  

T h e  c r e w  l e a v e s  t h e  s p a c e c r a f t .  

W e  w i l l  m e e t  i n  M o s c o w .  

T'he Soyuz 1 6  t e s t  m i s s i o n  i n  t h e  frame o f  
p r e p a r a t i o n  fo r  Apollo-Soyuz j o i n t  mi s s ion  i s  s u c c e s s f u l l y  
c o n p l e t e d .  

( 3 N D  OF FILM PRESENTATION. ) 

LEE: The f i l m  t h a t  w e  w i l l  show fo l lowinq  
Vance ' s  p r e s e n t a t i o n  i s  abou t  f i v e  m i n u t e s  and i t  i s  c l i p s  
of t h e  var io . Js  manufac tur ing  t echn iques  t h a t  t h e  S o v i e t s  
have s e n t  t o  us .  T h e i r  m i l l i n g ,  t h e i r  we ld ing ,  t h e i r  
s p a c e c r a f t  assembly. 

And, w i t h o u t  t a k i n g  any f u r t h e r  t i m e :  Vance? 

BRAND : Thanks, Chet . 
Can you h e a r  m e  okay? 

I would l i k e  t o  cove r  a f e w  t h i n g s  t h a t  are 
d i f f e r e n t  from what Chet t a l k e d  abou t ,  or perhaps  ampl i fy  
f u r t h e r  some of t h e  t h i n q s  he  mentioned.  

Ff i r s t  s l i d e ,  p l e a s e .  

( S l i d e .  ) 

L e t ' s  t a l k  abou t  t r a i n i n q .  Here w e  are  t h r e e  
and a h a l f  months t o  go ,  roughly .  W e  are coming up on t h e  



23A 

\
 



j o n  2 4  

miss ion .  We. h a v e n ' t  had r e a l l y  any Drob1ems;the f i r s t  
y e a r  o r  so  of t r a i n i n g  w e  homed i n  on language s tudy ,on  
g e t t i n g  t o  k.now o u r  own v e h i c l e ,  and on t r i p s  t o  t h e  
S o v i e t  Union, q e t t i n g  some acqua in tance  w i t h  t h e i r  
v e h i c l e  and t h e i r  s i m u l a t o r s  and so f o r t h .  

Now, r i g h t  now, what i s  o u r  s t a t e  i n  t h e  
t r a i n i n g  p r o c e s s ?  

Well, i n  t h e  l a s t  month w e  have been  hav ing  
j o i n t  s i m u l a t i o n s  w i t h  t h e  Soviets as well as a l o t  of 
i n t e g r a t e d  s i m u l a t i o n s  on  o u r  own s i t e  t o  hone o u r  s k i l l s .  

I : t  has been e s p e c i a l l y  i n t e r e s t i n g  f o r  m e  
because  w e  have been s i t t i n g  i n  a s i m u l a t o r  i n  Houston 
t a l k i n g  t o  PJeksev Leonov and V a l e r i v  Kubasov i n  t h e i r  
Scyuz s i m u l a t o r  i n  S t a r  C i t y ,  and most o f  t h e  t i m e  t h e  
ccmmunications throuqh phone l i n e s  c i r c u i t s  have r e a l l y  
been  e x c e l l e n t .  

S o m e t i m e s  i t  i s  l i k e  t h e y  have been s i t t i n g  i n  
t k L e  room n e x t  t o  us .  This  r e a l l y ,  somehow, amazes m e ,  
tl-.at w e  can  t r a i n  i n  t h i s  f a s h i o n .  I t  has  been v e r y  
u s e f u l .  

We have s imula t ed  some m a l f u n c t i o n s ,  f a i l u r e s  
i n  t h e  c o m  :jystemS, and one  rendevouz s i m .  They gave us  
problems t h a t  f o r c e d  us  t o  s l i p  t w o  r e v o l u t i o n s ,  t o  see 
how t h e  SovlLets c o u l d  a d a p t  t o  t h a t  as w e l l  as o u r s e l v e s .  

A l l  i n  a l l ,  t h i s  i s  necessa ry  and ve ry  worth- 
w h i l e  . 

We have had s e v e r a l  t r i p s  t o  t h e  Soviet Union. 
The cosmonauts have had s e v e r a l  trips here. Where w e  have 
gone through communications,  s i m u l a t o r  and mockup t r a i n i n g .  

The American crew i s  now l e a v i n q  t h i s  weekend 
f o r  t h e  l a s t  t r a i n i n g  t r i p  t o  t h e  S o v i e t  Union. 

With t h a t ,  l e t ' s  have t h e  n e x t  s l i d e .  

( S l i d e . )  

We w i l l  b e  a t  S t a r  C i t y .  Th i s  i s  a qroup 
0: ic ture  a t  S t a r  C i t y  on one of t h e  p r e v i o u s  t r i p s .  

'You know, Houston i s  a p l a c e  where w e  d e s i g n  
spacecraft ,  we t r a i n  a s t r o n a u t s ,  w e  conduct  m i s s i o n s ,  w e  
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C3c1 a number of t h i n g s .  

1: t h i n k  S ta r  C i t y  i s  d i f f e r e n t .  I t  i s  a ' l o t  
l i k e  a m i l i t a r y  base  i n  t h a t  t hey  have commissaries, 
movies,  P X ,  t h i n g s  t h a t  you would f i n d  a t  a m i l i t a r y  
base. 

They have apa r tmen t  b u i l d i n g s .  The cosmonauts 
l i v e  i n  t h e  apa r tmen t  b u i l d i n q s  i n  t h e  hackqround. 

' I t  i s  a p l a c e  where they  are  n o t  devoted  t o  
conduc t ing  t h e  m i s s i o n .  Thev do t h a t  somewhere e lse .  
They s t r i c t L y  t r a i n  cosmonauts. They have a good gym 
t h e r e .  

'The c e n t e r ,  of c o u r s e ,  i s  named a f t e r  Yuri  
Cagar in  who you see i n  t h e  s t a t u e .  

Ye x t s 1 i d e  . 
( S l i d e .  ) 

T h e i r  bay area where t h e y  keep  mockups. W e  
have t h i s  s h o t  showinq a Soyuz mockup and i n  t h e  hack- 
cjround a S a l y u t  mockup, S a l y u t  b e i n g  t h e i r  space s t a t i o n  
w i i c h ,  of c o u r s e ,  w e  are  n o t  u s i n q  on t h i s  mi s s ion .  

The mockups a r e  almost i n v a l u a b l e  f o r  t r a i n i n g  
f o r  t h e  phase  of f l i g h t ,  t h a t  4 4  h o u r s ,  when w e  a r e  a l l  
t o g e t h e r ,  p r a c t i c i n g  t r a n s f e r s ,  p r a c t i c i n q  e v e r y t h i n q  t h a t  
was w i l l  do i n  t h e i r  s p a c e c r a f t .  

Next s l i d e ,  p l e a s e .  

( S l i d e . )  

The n e x t  two weeks w e  w i l l  be  spendinq  some 
more t i m e  i n  t h e i r  new Soyuz s i m u l a t o r .  T h i s  i s  a 
D i c t u r e  of  it. 

The upper  p a r t  w i t h  t h e  Soyuz l e t t e r i n g ,  
Soyuz CCCP, i s  the s i m u l a t i o n  of t h e i r  o r b i t a l  module. 
The l o w e r  p a r t ,  o f  c o u r s e ,  connec ted  t o  i t ,  t h a t  i s  t h e i r  
d e s c e n t  v e h i c l e .  

I t  i s  a brand-new s i m u l a t o r ,  ve ry  n i c e  f a c i l i t y ,  
room f o r  i r i s t r u c t o r s  i n  t h e  p a n e l s  around t h e  p e r i p h e r y  
of  it. And, of c o u r s e ,  t h e  crew i n s i d e .  

They have a c a p a b i l i t y  t o  p u t  i n  a l i m i t e d  
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number of m a l f u n c t i o n s  so t h a t  t h e  crew can  t r a i n  much i n  
t h e  s a m e  way as w e  t r a i n .  

Next s l i d e .  

( S l i d e .  ) 

In t h e  S o v i e t  Union we w i l l  be  do inq  o t h e r  k i n d s  
of t r a i n i n g .  Communications t r a i n i n g ,  f o r  example.  I don't: 
be:Lieve t h i s  s h o t  was t a k e n  a t  S t a r  C i t y .  Th i s  lool-s l i k e  
a Houston shDt.  Rut w e  w i l l  b e  doing  t h e  same sort of t h i n q  
he:ce. 

H e r e  you see on t h e  l e f t  Aleksey ,  t h e  middle  
v a l e r i y  ana tun t h e  r i g h t  an i n s t r u c t o r  g o i n g  o v e r  some of 

t h e  Enq l i sh  te rminology t h a t  t h e v  would have t o  -Jse i n  a 
normal or  i n  an  emergency t y p e  dockinq ,  f o r  examnle,  o r  
d u r i n g  t h e  rendevouz.  

We do a l o t  of t h i s  t r a i n i n q ,  t a l k i n q  t o  t h e  
same peop le  t h a t  w e  w i l l  b e  t a l k i n q  t o  i n  space. And t h a t  
-1oes s e v e r a l  t h i n q s  f o r  u s .  I t  q e t  us  used t o  t i e i r  
lanquage ,  t h e i r  way of t a l k i n q ,  t h e i r  a c c e n t s .  Ne can  
unde r s t and  t h e i r  Flnglish b e t t e r ;  t h e y  c a n  unde r s t and  o u r  
Russ ian  b e t t e r .  

Next s l i d e .  

A few of  us  have been  t o  t h e i r  c o n t r o l  c e n t e r .  
I p e r s o n a l l y  h a v e n ' t .  I t  w i l l  be  a f i r s t  chance to see 
t h e  c o n t r o l  c e n t e r  on t h e  o u t s k i r t s  of Moscow. 

Next s l i d e .  

( S l i d e .  ) 

And h e r e  i s  a n o t h e r  view of t h a t  c o n t r o l  cen ter .  

Next s l i d e .  

( S l i d e . )  

W e l l ,  w e  f e e l  w e  have ve ry  good r e l a t i o n s h i p  
w i t h  t h e  Soviet  crew. We know them v e r y  w e l l  by now. We 
have  t a k e n  them a l o t  of p l a c e s  i n  t h e  U . S .  They have 
slmwed us  around p a r t s  of  t h e  S o v i e t  Union. W e  t h i n k  t h a t  
kmwing  each  o t h e r  w e l l  w i l l  pay off i n  s p a c e  and i t  i s  
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r e a l l y  a p r e r e q u i s i t e .  

T h i s  s h o t  d e p i c t s  s o m e  of o u r  t r a n s f e r s  when 
w e  w i l l  be p r a c t i c i n g  communication w i t h  each  o t h e r ,  qo inq  
through t ra r l s f  ers  , and so f o r t h .  

I t h i n k  Chet covered t h e  t r a n s f e r s  and I d o n ' t  
p l a n  t o  do t h a t .  But t h i s  s h o t  i s  qood i n  t h a t  i t  shows 
t h e  one man i n  t h e  command module, two men i n  t h e  p r o c e s s  
of aoi.ng throuqh t h e  docking module, and ,  of  c o u r s e ,  two 
men i n  t h e  S o v i e t  o r b i t a l  module. 

Let's t a l k  a minute  abou t  what we w i l l  be  do inq  
d u r i n g  t h e  4 4  hours  up t h e r e  w5en we are  docked i n  t h i s  
c o n f i g u r a t i o n .  

Of c o u r s e ,  t h e  t r a n s f e r s  themselves  t a k e  a l o t  
of time. It. i s  a s i t u a t i o n  where w e  have t o  chanqe o u r  
p r e s s u r e s ,  ztmosphere composi t ions ,  between -- d u r i n q  t h e  
middle  of  t h e s e  t r a n s f e r s .  

T n c i d e n t a l l y ,  I h e a r  a l i t t l e  b i t  of r i n g .  A r e  
you g e t t i n g  m e  okay, o r  are you g e t t i n q  a r i n q .  

I: guess  i t s  okay. 

Well, anyway, w e  have f o u r  t r a n s f e r s  and t h e  
f o u r  t r a n s f e r s  have i n  between them t h r e e  p e r i o d s  of  what 
w e  c a l l  j o i n t  a c t i v i t y .  

The f i r s t  p e r i o d  i s  a l i t t l e  ove r  an hour  lonq  
o n  t h e  f i r s t :  day,  and t h e  l o n q e s t  p e r i o d  of j o i n t  a c t i v i t . y  
i s  ?lumber 2 on t h e  second day when w e  have ove r  four hours  
i r  e a c h  o the r s  ' s p a c e c r a f t .  

The t h i n q s  t h a t  w i l l  be done a re  j o i n t  expe r imen t s .  
Pc r  example,  t h e  zone forming f u n g i ,  t h e  f u r n a c e  exper iment ,  
a r d  t h e  m i c r o b i a l  exchange. 

We hope t o  g i v e  Americans a view o f  what t h e  
Scsviet: s p a c e c r a f t  l ooks  l i k e  on o r b i t .  valer iy  Ibbasov  
w i l l  be expl-aininq t h a t  t o  f o l k s  h e r e  i n  t h e  United S ta tes  
w F i l e  I a m  s t a n d i n q  b e s i d e  him over i n  t h e  o r b i t a l  module 
a r d  i n  t h e  d e s c e n t  v e h i c l e .  

A t  t h e  same t i m e  Tom S t a f f o r d  w i l l  be  us i r i s  a 
l i t t l e  Russ ian  language ,  e x p l a i n i n g  o u r  v e h i c l e  t o  t h e  
RKssian p e o p l e ,  which i s  q u i t e  a c h a l l e n q e ,  t h e  language.  

We are p l a n n i n g  p o s s i b l y  t o  have some t o u r s  
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where w e  let.  o u r  cameras, TV cameras look a t  t h e  S o v i e t  
Union and somebody, pe rhaps  Kubasov w i l l  d e s c r i b e  what 
you are s e e i n g  as w e  a r e  go ing  o v e r  t h e  S o v i e t  Union. 

We w i l l  have t h e  g i f t  and document exchanges,  
some demons t r a t ions  f o r  s c h o o l  k i d s  t o  be used  a f t e r  t h e  
f l i g h t  i n  movie form showing ze ro  G d e m o n s t r a t i o n s .  

We w i l l  have p r e s s  c o n f e r e n c e s ,  j o i n t  meals, 
e x e r c i s e  s e s s i o n s .  

A l l  i n  a l l ,  w e  w i l l  have q u i t e  a b i t  qo inq  on 
and I would say  t h e  m o s t  i m p o r t a n t  t h i n g s  t h a t  w e  w i l l  b e  
d o i n g  w i l l  p robab ly  be i n  t h e  exper iment  area and t h e  
most i n t e r e s t i n q  and i m p o r t a n t  t h i n g ,  t o o ,  miqht  b e  t h e  
f i rs t g r e e t i n g .  

L e t ' s  move on t o  t h e  n e x t  s l i d e .  

( S l i d e .  ) 

Okay. A l i t t l e  b i t  abou t  Soyuz. 

S p a c e c r a f t .  Some o f  you I know are  q u i t e  
famil iar  w i t h  i t .  Othe r s  p robab ly  n o t  t o o  f a m i l i a r  a t  
a l l .  So I w i l l  a i m  t o  h i t  f o r  t h e  c e n t e r ,  I guess .  

I t h i n k  t h e  f i r s t  t h i n g  w e  can  do i s  d e s c r i b e  
some of t h e  t h i n g s  on t h e  o u t s i d e .  

W e  have t h r e e  modules,  o r b i t a l  module, d e s c e n t  
v e : i i c l e  and i n s t r u m e n t  v e h i c l e .  

T h i s  i s  r e a l l y  t h e  c o n t r o l  c e n t e r  of Soyuz. I t  
i s  t h e  o n l y  p a r t  of t h e  v e h i c l e  t h a t  comes back f o r  r e e n t r y .  

A t t a c h e d  t o  t h a t  i s  a work compartment and a 
s l e e p  compartment, exper iment  compartment, p l a c e  where t h e  
dosmonauts e a t .  O r b i t a l  module. And t h i s  i s  t h e  e q u i v a l e n t  
of ou r  s e r v i c e  module. I t  h a s  t h e  b a t t e r i e s ,  p r o p e l l e n t  
t a n k s ,  e t  cetera . 

Of c o u r s e ,  w e  have f u e l  c e l l s  f o r  e lec t r ica l  
power. The Russ ians  u s e  s o l a r  cel ls .  These wings are  i n  
t h e  sunsh ine .  They are what  produce  e lec t r ica l  power f o r  
Soyuz 

And, o f  c o u r s e ,  Soyuz t h e r e f o r e  h a s  t o  be  i n  t h e  
s u n l i g h t ,  o r i e n t e d  i n  t h e  r i g h t  way, f o r  a c e r t a i n  number of 
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hours  o u t  oE each  day. 

\de have a l o t  of a n t e n n a s ,  h igh  f requency ,  VHF.  
We have o u r  VHF-AM, .American an tenna .  We have u m b i l i c a l s  
connec t ing  t h e  s p a c e c r a f t  w i t h  e l e c t r i c a l  w i r i n q  and so 
f o r t h .  

We have a p e r i s c o p e .  The Russ ians  dock. They 
r e a l l y  d o n ' t  have a window t h a t  t h e y  can  look through the 
f r o n t  of t h e i r  v e h i c l e  w i t h ,  so they  ucie a p e r i s c o p e .  

A t  t h e  same t i m e ,  t h e y  want t o  o r i e n t  f o r  a 
d e o r b i t  bu rn  and t h e i r  au tomat i c  systems a r e n ' t  c a p a b l e  
0:: doing  t h i s  f o r  t h e m ;  t h e y  c a n  manual ly ,  by reik 'rence --- 
by l o o k i n g  2 t  t h e  h o r i z o n  through t h e i r  pe r i scom? ,  a l i q n  
t h e i r  v e h i c l e  so  t h a t  i t  i s  i n  a d e o r b i t  bu rn  a t t i t u d e .  

The -- of c o u r s e  you a l l  know that i s  t h e  
dockinq s y s  tern. 

Next s l i d e ,  p l e a s e .  

( S l i d e .  ) 

This  i s  a l i t t l e  more d e t a i l e d  view. T h i s  i s  
t ' ie rnockup i n  S t a r  C i t y .  One t h i n g  t h a t  can  be s e e n  h e r e  
t h a t  c a n ' t  be  seen  i n  s o m e  o t h e r  s h o t s  i s  t h e i r  main eng ine .  
T:iey have a main e n g i n e  h e r e .  I t  i s  4 1 7  k i loqrams of  
t ' i r u s t  which means abou t  9 0 0  pounds. 

I t  i s  backed up by two-bore(!?)ybackup enq ine .  

The Soyuz s p a c e c r a f t  h a s  r e a c t i o n  c o n t r o l  
e n q i n e s  j u s t  t h e  same as o u r s  does f o r  maneuvering and 
f 3 r  sma l l  t r a n s l a t i o n  maneuvers and r o t a t i o n  a l s o .  

They have a -- t h e i r  p r imary  system f o r  t h i s  
c o n s i s t s  of 10 k i logram t h r u s t e r s .  That  i s  abou t  %r) pounds. 
Four t een  of t h e s e  o r i e n t e d  main ly  around t h e  c e n t e r  of 
t h e i r  s p a c e c r a f t ,  and w i t h  a few on t h i s  a f t  r i n g .  

Backup a t t i t u d e  c o n t r o l  sys tem has  one k i loqram 
t h r u s t e r s ,  and t h e r e  a re  e i g h t  of t h o s e  a l l  on t h i s  back 
r i n g .  

O f  c o u r s e ,  f o r  d e o r b i t  t h e y  g e t  r i d  of t h i s  
v e h i c l e  so t h e y  need y e t  a n o t h e r  se t  of  a t t i t u d . e  c o n t r o l  
t h r u s t e r s ,  and t h e r e  are e i g h t  of t h o s e  on t h e i r  d e s c e n t  
v e h i c l e  f o r  r e e n t r y .  And h e r e  you can  see one of them. That  
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j u s t  happens t o  be one t h a t  i s  v i s i b l e .  

O the r  t h i n g s  t h a t  you c a n  see on t h i s  p a r t i c u l a r  
pho to ,  t h e r e  are two windows i n  t h e  o r b i t a l  module and t h e r e  
are two -- t h i s  i s  one of them -- i n  t h e  d e s c e n t  v e h i c l e .  

When t h e i r  v e h i c l e  i s  more o r  less i n  a l o c a l  
h o r i z o n t a l  o r  a e a r t h  o r b i t  l o c a l  h o r i z o n t a l  mode of  
a t t i t u d e ,  of c o u r s e ,  w e  can  look o u t  t h i s  window, see t h e  
e a r t h .  

:[: t h i n k  a n o t h e r  t h i n q  shown h e r e  i s  w e  have a 
l o t  o f  w i r i n g  c o n n e c t o r s ,  p y r o t e c h n i c  d e v i c e s  a r e  l o c a t e d  
al.ong h e r e  Cor s e p a r a t i o n  of t h e s e  v a r i o u s  v e h i c l e s .  

That  i s  f o r  d e o r b i t .  

I;ext s l i d e .  

( S l i d e .  ) 

Okay. Looking a t  y e t  a n o t h e r  view,  t h e  i n s i d e ,  
t h e i r  main eng ine  has  f o u r  t a n k s  f o r  p r o p e l l e n t ;  hydrozene 
arid n i t r i c  o x i d e  d e r i v a t i v e s  a r e  used  f o r  p r o p e l l i n s  t h e  
Soyuz w i t h  t h i s  eng ine .  That  i s  an  example of one of t h e  
t a n k s .  

?lou can  see h e r e  t h e i r  i n f r a r e d  s e n s o r  which 
s e n s e s  t h e  h o r i z i o n ,  keeps t h e i r  s p a c e c r a f t  l e v e l  w i t h  t h e  
e a r t h  when t h e y  want it t o  be t h a t  way. 

IJp h e r e  t h e  s o l a r  s e n s o r ,  t h e  s e n s o r  t h a t  looks 
at: t h e  sun  and a l l b w s  them, bhen they  want t h e i r  s o l a r  
b a t t e r i e s  t o  b e  i n  t h e  sun ,  it a l l o w s  them t o  keep t h i s  
s e n s o r  locked  on t h e  sun  and ,  w e l l ,  p e r m i t s  s t a b i l i z a t i o n  
i n  t w o  axes , ,  t h e  s p a c e c r a f t  s t a b i l i z a t i o n  i n  two a x e s  w i t h  
r e s p e c t  t o  t h e  sun .  And i n  t h e  t h i r d  a x i s  t hey  j u s t  l e t  i t .  
r o t a t e .  

So t h e  o v e r a l l  e f f e c t  i s  t h a t  sometimes t h e y  are  
i n  a mode when t h e y  are c h a r g i n q  t h e i r  b a t t e r i e s ,  so  t o  
s p e a k ,  such t h a t  t h e  Soyuz i s  s lowly  r o t a t i n g  a t  abou t  
t h i s  p o i n t  --- o r  abou t  t h i s  a x i s .  

Let's go t o  t h i s  v e h i c l e  a g a i n ,  t h e  d e s c e n t  
v e h i c l e .  W e  w i l l  have  b e t t e r  s h o t s  of  i t  l a t e r . .  

The two cosmonauts i n  t h i s  case a re  l o c a t e d  here! 
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fo r  a s c e n t  arid d e s c e n t .  They w e a r  t h e i r  s u i t s  a l o t  m o r e  
t h a n  w e  do.  And t h i s  i s ,  once a q a i n ,  t h e  work compartment. 

Something you can  see h e r e  i s  t h e  t a b l e  which i s  
p r e s e n t l y  i n  a stowed p o s i t i o n  which comes o u t ,  can  be used 
f o r  e a t i n q ,  v a r i o u s  t h i n g s .  

You have a compartment h e r e  th:.' w e  can  see where 
food i s  s t o r e d .  They have a food h e a t e r .  We use  h o t  water 
t o  mix w i t h  d r y  food t o  come up w i t h  soup,  whatever ,  come up 
w i t h  foods t h a t  a r e  l i g h t  t o  c a r r y  i n t o  space  and t a s t y  when 
w e  g e t  t h e r e  because  they  a re  h o t .  And t h e y  have t h e  normal. 
amount of water i n  them. 

The S o v i e t s ,  on t h e  o t h e r  hand, go up w i t h  foods  
t h a t  -.- a l o t  o f  t . he i r  foods  are  i n  t o o t h p a s t e  t y p e  t u b e s .  
The t u b e s  t h a t  l o o k  l i k e  t o o t b p a s t e  t u b e s .  That  can  be p u t  
i n t o  a h e a t e r  and h e a t e d  up by means of h e a t e r  r a t h e r  t h a n  
by means of  h o t  water .  

Next s l i de .  - -7 
' A ;  

( S l i d e .  ) 

T h i s  i s  t h e  h a t c h  t h a t  Tom and Deke w i l l  be  comiriq 
throuqh on t'ie f i r s t  t r a n s f e r  i n t o  t h e  o r b i t a l  module. And 
WE? w i l l  b rush  p a s t  it. I t  i s  j u s t  i n t e r e s t i n g  t o  note t h a t  
i t  i s  a cab la -ope ra t ed  h a t c h .  

These are t h e  boundar i e s  of t h e  h a t c h ,  and t h e r e  
i c ;  a l i t t l e  'handwheel t h a t  i s  t u r n e d  t o  open it. 

Next s l i d e .  

O f  c o u r s e ,  w e  w i l l  a l l  u s e  t h a t  h a t c h  f r o m  t i m e  
t o  t i m e .  

I n  t h e  o r b i t a l  module w e  d o n ' t  have a l o t  of 
s w i t c h e s .  I t  i s  a p l a c e  maL9ly €or l i v i n q ,  workinu, 
exper iments .  But t h e r e  are a few. Th i s  i s  t h e i r  main 
s w i t c h  p a n e l ,  you might s a y ,  w i t h  e l ec t r i c  l i g h t s  and,  oh ,  
few s w i t c h e s  f o r  communication, t h a t  s o r t  of t h i n q .  

Next s l i de .  

( S l i d e .  
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Righ t  n e x t  t o  t h e  p a n e l  I j u s t  d e s c r i b e d  i n  t h e  

o r h i t a l  module i s  t h e i r  p r e s s u r e  i n t e q r i t y  p a n e l .  The 
S o v i e t s  are  v e r y ,  v e r y  consc ious  of p r e s s u r e  l e a k s ,  having  
t h e  r i q h t  amcmnt of atmosphere f o r  t h e  cosmonauts t o  breathe 
i n  t h e i r  s p a z e c r a f t ,  and I t.hink you c a n  look back on t h e  
h i s t o r y  and you can unde r s t and  why t h a t  i s .  

They, of c o u r s e ,  l o s t  a c r e w  because  they  had a 
p r e s s u r e  l e a k  i n  a s p a c e c r a f t .  So they  are v e r y  c a r e f u l  
abou t  check ing  p r e s s u r e  i n  t h e  t u n n e l  between t h e  docking 
module and o r b i t a l  module ,a l so  p r e s s u r e  of  t h e i r  o r b i t a l  
module, e t  cetera.  

T h i s  i s  j u s t  a p r e s s u r e  gauqe and these a r e  
v a r i o u s  v a l v e s  t h a t  are  used t o  connec t  t h e  qauqe t o  
c e r t a i n  compartments t h a t  t h e y  want t o  check t h e  p r e s s u r e  
o f ,  and o t h e r  v a l v e s  f o r  changing t h e  f low of  q a s  between 
conpar tments  . 

Next s l i d e .  

( S l i d e .  ) 

Ckay. We w o n ' t  have a l o t  of r e a s o n  d u r i n g  t h e  
f l i g h t .  t o  gc down and u s e  t h i s  compartment, b u t  w e  w i l l  go 
down t.here j u s t  t o  look around.  

9 f  c o u r s e ,  t h e  c o n t r o l  area,  f o r  t h e i r  space- 
c r a f t .  Chet: t o l d  you abou t  a few t h i n g s .  W e  have -- r i q h t  
h e r e  i s  somethinq t h a t  looks l i k e  a n  a i r p l a n e  s t . i ck .  A l l  
t h a t  is i s  EL t h i n g  t h a t  has  a push b u t t o n  on it f o r  push t o  
t a l k ,  f o r  t a l k i n g  o v e r  your  communications sys tems.  

J!ou have your  hand c o n t r o l l e r s ,  r o t a t i o n  and 
t r a n s l a t i o n ,  l o c a t e d  on  e i t h e r  s i d e  of  t h e  couch which i s  
r i g h t  h e r e .  

You have h e r e  a d e v i c e  which i s  used b e f o r e  
a u t o m a t i c  maneuvers -- f o r  au tomat i c  maneuvers,  f o r  l oad inq  
t h e  amount of  t h e  maneuver i n t o  t h e i r  c o n t r o l  sys tem i n  
t h r e e  a x e s .  And all you do i s  d i a l  i n  t h e  number of uni . ts  
t h a t  you want t o  chanqe your  s p a c e c r a f t  a t t i t u d e .  I t  sounds 
something l i k e  a t e l e t y p e  when it goes to work and it loads 
those a n g l e s  i n t o  t h e i r  c o n t r o l  s y s t e m .  And t h e n  t h e  space- 
c r a f t  makes an  automatic  maneuver. 

T h i s  can  be  programmed by t h e  c r e w  o r  by t h e  
ground. 
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Down h e r e ,  d u r i n g  t h e i r  eng ine  b u r n s  t h e y  have 
ar. i n d i c a t o r  which shows t h e  Delta V ,  t h e  amount: of t h r u s t  
t h a t  i s  b e i n g  accumulated d u r i n g  t h e  burn .  

There are  o t h e r  -- t h i s  p a n e l  w e  w i l l  cove r  over 
t h e r e .  

t8e have,  as  Chet ment ioned,  t h e  v a l v e s  f o r  
s u p p o r t i n g  t h e i r  s u i t e d  o p e r a t i o n  h e r e .  And, of c o u r s e ,  
w h a t  i s  s o m e t i m e s  c a l l e d  by us  t h e  juke  box, a d e v i c e  t h a t ,  
r i g h t  h e r e ,  t h a t  r e p l a c e s  a l o t  of -- w e l l ,  which i s  used 
i n s t e a d  of :;witches i n  many cases, and which i s  used t o  
program t h e i r  s p a c e c r a f t  maneuvers. And t h a t  i s  a ve ry ,  
w e l l ,  i n t e r e s t i n g  box i n  t h a t  -- I s a y  it i s  c a l l e d  a 
juke  box because  you p r e s s  one b u t t o n  t o  c a l l  up a column 
on a r o t a t i n g  drum and t h e n  when you g e t  t h a t  column you 
can  look a t  v a r i o u s  f u n c t i o n s  down t h e  column such  as 
t u r n  on a l i q h t  o r  s t a r t  a maneuver, and you can  t u r n  t h a t  
f u n c t i o n  on o r  o f f .  

I t h i n k  i n  ou r  s p a c e c r a f t  t ' - i s  same so r t  of 
t h i n g  i s  done by c i f c u i t  b r e a k e r s ,  by swi t ches ,  and ,  o f  
c o u r s e ,  by computer.  

So it i s  k i n d  o f  a q u e s t i o n  of how t h e y  went 
one way and w e  went a n o t h e r  way f o r  programming what w e  want 
done i n  t h e  computer and t u r n i n g  s w i t c h e s  on and o f f .  

When t h e  cosmonaut i s  i n  o r b i t  h e  c a n ' t  -- h e  
d 3 e s n ' t  have some d i s p l a y s  t h a t  w e  have,  b u t  he  %as  one or  
tnlo d i f f e r e n t  t ype .  

For example, h e r e  i s  a n a v i q a t i o n  d i s p l a y  t h a t  
shows him where h e  i s  over t h e  s u r f a c e  of t h e  ear th  and 
o t h e r  i n f o r m a t i o n ,  too. H e r e  i s  l a t i t u d e ,  p r e s e n t  l a t i t u d e ,  
l o n g i t u d e ,  o r b i t a l  p e r i o d  -- r i q h t  t h e r e  i t  i s  9 6  minutes .  
And t h e  number o f  t h e  o r b i t  he  i s  on.  And, w e l l ,  a s w i t c h  
h e r e  t h a t  can swi t ch  him between v a r i o u s  modes on t h i s  
hemi sphe re .  

For example, h e  can  throw t h i s  s w i t c h  and a l l  o f  
B sudden t h e  e a r t h  w i l l  move t o  show him where h i s  l and inq  
p o i n t  w i l l  be  i f  h e  were t o  make a l a n d i n q  l a t e r  on. 

W e  have a voltamp gauge h e r e .  T h i s  i s  a n  
example o f  a t empera tu re  p r e s s u r e  meter. And t h i s  i s  
t h e i r  clock:. 

W e  -- i n  o u r  s p a c e c r a f t  w e  have a d i g i t a l  clock 
which t e l l s  us  wha t  t i m e  it i s  i n  t i m e  p a s t  l i f t o f f .  T h i s  
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i s  a c l o c k  f o r  Moscow t i m e .  T h i s  i s  a c l o c k  t h a t  shows 
e l a p s e  t i m e  a f t e r  l i f t o f f .  T h i s  i s  a s topwa tch .  

SD when you look a t  t h e s e  p a n e l s ,  a t  f i r s t  
g l a n c e  t h e y  sre s o r t  of h a r d  t o  u n d e r s t a n d ,  f i r s t  of a l l  
because  they  are i n  Russ i an ,  b u t  when you look a t  them a 
l i t t l e  l o n g e r  t h e y  have many s i m i l a r i t i e s  and a few 
i n t e r e s t i n g  d i f f e r e n c e s  from o u r s .  

T h i s  i s  a c a u t i o n  and warning p a n e l  which a l e r t s  
thl3 cosmonaut i f  something i s  wrong i n  one of  t h e  sys tems.  

Next s l i d e ,  p l e a s e .  

( S l i d e . )  

Q U E S T I O N :  D o  e i t h e r  o f  t h o s e  p i c t u r e s  show 
whst  t h e y  see when t h e y  look  th rough  t h e i r  p e r i s c o p e ?  

ERAND: N o .  N o ,  t h e y  d o n ' t .  

Q U E S T I O N :  What i s  it t h a t  t h e y  look  a t  when 
t h e y  want t o  look th rough  t h e  p e r i s c o p e ?  Is i t  a mat te r  o f  
p e a r i n g  th rcugh  t h e  i n s t r u m e n t  o r  no t?  

B U N D :  W e l l ,  t h e  p e r i s c o p e  s o r t  of looks  l i k e  a 
c i r c u l a r  TV t u b e .  I t  i s  abou t  t h a t  b i g  a round,  and it h a s  
l i t t l e  windows -- l e t '  s see , e i q h t  l i t t l e  windows around 
t h e  edge  o f  it. 

When you look throuqh t h e  p e r i s c o p e  i t  looks  
l i k e ,  oh ,  just l o o k i n g  i n t o  a d i s p l a y  where you a re  looking 
s t r a i g h t  down on  t h e  e a r t h  and s e e i n q  t h e  e a r t h  go by and  
i f  you want t o  de t e rmine  whether  o r  n o t  your  nose  i s  p o i n t e d  
forwards  o r  a t  some a n g l e  w i t h  r e s p e c t  t o  t h e  d i r e c t i o n  of 
t r a v e l ,  you can move a d e v i c e  which a l i q n s  i t se1 . f  w i t h  t h e  
d i r e c t i o n  of t r a v e l  o f  some o b j e c t  a c r o s s  t h e  scope  s o  t h a t  
you can see what your  d i r e c t i o n  of movement i s .  

1:t is a d r i f t  s i g h t .  I t  i s  r e a l l y  what I am 
sa.ying t h i s  l a t t e r  d e v i c e  is. And i t  i s  s imply  l i k e  
l o o k i n g  i n  --- s o r t  o f  l i k e  l o o k i n g  i n t o  a c i r c u l a r  TV t u b e .  

Of c o u r s e ,  t h e n  you c a n  change i t s  p o s i t i o n  a.rid 
suddenly  you are  l o o k i n g  o u t  i n  f r o n t  of  you and i f  you 
happen t o  be docking ,  you see -- w e l l ,  l i k e  when w e  are  
docking  w i t h  them on t h e  f i r s t  dockinq  t h e y  w i l l  see u s  
cominq up toward them. 

Okay. Next s l i d e .  
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QUESTIOX:  You h a v e n ' t  d e s c r i b e d  t h a t  one y e t .  

BRAND: Okay. W e l l ,  t h i s  i s  s o r t  of a d u p l i c a t i o n  
o f  one o r  two t h i n g s  I have d e s c r i b e d ,  b u t  l e t ' s  look a t  t h e  
th:-ngs I haven ' t . 

T ' i e s e  are  some s w i t c h e s .  They have a l o t  f e w e r  
swr-tches t h a n  w e  do. These a re  i m p o r t a n t  f u n c t i o n s .  These 
happen t o  be guards  so t h a t  t hey  d o n ' t  q u i c k l y  t h r o w  t h e s e  
swi t ches  w i t h o u t  t h i n k i n g  abou t  i t .  

And t h i s  i s  s imply  e l e c t r o n i c  d i s p l a y  and you can  
ca:L1 up v a r i m s  i n f o r m a t i o n  on t h a t .  You c a n  look a t  
p r e s s u r e s ,  t gmpera tu res ,  p o s i t i o n  i n  p i t c h  and Y ~ W  i n  t h e  
IR s e n s o r  -- o r  r e a d o u t  i n  p i t c h  and yaw. Thinqs l i k e  t h a t .  

I f  you want t o  c a l l  up a d i s p l a y  t o  look a t ,  you 
90 t o  t h e i r  e l e c t r o m e c h a n i c a l  pushbu t ton  d e v i c e  t o  swi t ch  up 
what you want t o  see and t h e n  chances a r e  you see l i t t l e  
l i n e s  on t h e  s i d e  h e r e  somewhere which can  be  compared -- 
which a r e  e l e c t r o n i c  d i s p l a y e d  l i n e s  which can b e  compared 
t o  a scale o n  t h e  s i d e  t o  g i v e  you a r e a d i n g  of whatever  you 
a re  i n t e r e s t e d  i n .  

Not n e a r l y  a s  s o p h i s t i c a t e d  as some CRT d i s p l a y s  
t h a t  you see now t h a t  have,  w e l l ,  d i g i t a l  r e a d o u t s  a l l  o v e r  
them and t h i n g s  l i k e  t h a t .  

Next s l i d e .  

( S l i d e . )  

Okay. We have t a l k e d  a l i t t l e  b i t  about SoYuz. 
Chs t  r e a l l y  covered  t h e  2 7  exper iments  t h a t  w e  have. And I 
t h i n k  any one of t h o s e  exper iments  cou ld  b e  t h e  source of a 
lo,?q d i s c u s s i o n .  

What I wanted t o  do w a s  ]uaL  h i t  one example of  
a n  exper iment  w e  have i n  a l i t t l e  more d e p t h ,  and I p i cked  
t h i s  one because  it happens t o  be  v i s u a l  o b s e r v a t i o n s  
experiment  t h a t  r e q u i r e s  a l o t  of o u r  t r a i n i n g  t i m e  and, 
s i n c e  w e  a re  s o  i n t i m a t e l y  invo lved  i n  i t ,  l e t  m e  go throuql? 
a f e w  examples o f  what w e  w i l l  he  l o o k i n g  a t ,  t h e  t y p e s  of 
t h i n g s  w e  w i l l  h e  l o o k i n g  a t  from o r b i t ,  and t h p  i n f o r m a t i o n ,  
t h e  t y p e s  of i n f o r m a t i o n  w e  w i l l  be hoping t o  qe t  a f t e r  w e  
unilock from t h e  S o v i e t s  and perhaps  now and t h e n  b e f o r e  w e  
dozk w i t h  them, too. 

Th i s  i s  an  example of a h u r r i c a n e , l o o k i n g  down o n  
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it. The weather  people  are t r y i n g  t o  b u i l d  models of 
h u r r i c a n e s .  I f  w e  can  f i n d  a h u r r i c a n e  which  p robab ly  
wo*ild b e  be t te r  i f  w e  d i d n ' t  because  it always means a 
h u r r i c a n e  i s  t r o u b l e  f o r  someone -- b u t  i f  w e  can  f i n d  
a h u r r i c a n e ,  g e t  stereo pho tos  of i t ,  t h e y  c a n  measure 
t h e  s l o p e  of  t h e  w a l l  t h a t  su r rounds  t h e  e y e ,  for  example: 
t hey  can  check t h e  t e x t u r e s  and t h e  p a t t e r n  d f  t h e  h u r r i c a n e  
i t s e l f ,  t o  iTprove  t h e i r  model. 

Next s l i d e ,  p l e a s e .  

( S l i d e .  ) 

We w i l l  do a l o t  o f  l o o k i n g  a t  t h e  oceans .  I t  
t u r n s  o u t  t h 3 t  -- w e l l ,  I t h i n k  t h e  l a s t  Skylab mis s ion  
m a d e  g r e a t  g a i n s  i n  t h i s  area.  They found some new 
c u r r e n t s .  They found t h e  e x t e n s i v e  c u r r e n t s  t h a t  w e r e  
p r e v i o u s l y  l e s s  unders tood .  

Here i s  an  example o f  t h e  F a l k l a n d  C u r r e n t .  
You can  j u s t  b a r e l y  see it on t h i s  photograph corning up 
t h e  east  coast  o f  South America toward B r a z i l  and t h e n  
go ing  o u t  t o  sea. 

The Fa lk l and  C u r r e n t  i s  l i g h t e r  i n  color 
q e n e r a l l y  -- w e l l ,  t h e r e  a re  c u r r e n t s  t h a t  are  r i c h  i n  
n u t r i e n t s ,  i n  microorganisms.  They show up as: a d i f f e r e n t  
co:tor from o r b i t .  

I t  i s  s a i d  t h a t  photography r e a l l y  c a n ' t  do t h e  
co:tor changes j u s t i c e ,  t h a t  a human e y e b a l l  can  see a l o t  
o f  color cha:nqe t h a t  photography d o e s n ' t .  

W e  w i l l  b e  l o o k i n g  f o r  c u r r e n t s  a l l  o v e r  t h e  
w o r l d  t r y i n g  t o  f i n d  o u t  where  t h e y  qo and,  b e l i e v e  it o r  
n o t ,  t h a t  i s  n o t  -- f o r  as  long  as w e  have had s h i p s ,  t h a t  
i s  r e a l l y  n o t  as  w e l l  unders tood  as  you might  t h i n k .  

Next s l i d e ,  p l e a s e .  

, (Sl ide.  ) 

How abou t  r e d  t ide? R e d  t i d e  is something t h a t  
g i v e s  f i shermen and beaches  a l o t  of t r o u b l e .  Microorganism 
which i s  t o x i c  t o  f i s h .  

H e r e  w e  have t h e  s h o r e l i n e  a l o n g  Huntington 
Beach i n  C a l i f o r n i a ,  t h e  s o u t h e r n  p a r t  of L.A. These 
sp:iotches are photographs  o f  r e d  t i d e .  
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I d o n ' t  know i f  w e  can  hope t o  u n d e r s t a n d  
e x a c t l y  how r e d  t i d e  o r i q i n a t e s ,  b u t  any th inq  w e  can  l e a r n  
abou t  it by f i n d i n g  o u t  where &t s e e m s  t o  o r i g i n a t e  from 
o r b i t ,  where i t  goes ,  how it happens t o  end up on c e r t a i n  
beaches ,  and pe rhaps  t o  warn f i shermen and. beaches  -- beach 
t o u r i s t s  and so f o r t h  -- might  b e  o f  some h e l p .  
t h a t  w i l l  -- w e  w i l l  j u s t  g e t  a q l impse  a t  on t h r s  mis s ion .  
But: I t h i n k  when t h e  s h u t t l e  comes a l o n q  t h e r e  wYi11 b e  a 
lot: of  mon i to r inq  of  t h i n g s  l i k e  t h i s .  

Somethinq 

Next s l i d e  . 
( S l i d e .  1 

I n c i d e n t a l l y ,  t h e  r e d  t i d e  areas are  p a r t i c u l a r l y  
i n  C a l i f o r n i a ,  F l o r i d a  and New Enqland. Those are  t h e  areas 
o f  p a r t i c u l a r  i n t e r e s t .  

W e  w i l l  be  d o i n g  some geology.  You a re  l o o k i n g  
a t  C a l i f o r n i a  on  i t s  s i d e .  T h i s  i s  t h e  S a l t o n  Sea, Emperial. 
Va:Lley. The g e o l o g i s t s  are e s p e c i a l l y  i n t e r e s t e d  i n  t h e  
e x t e n t  of f a u l t s ,  where t h e y  go,  do some o f  them o f f s e t .  

W e  g o t  a l o t  of t h i s  i n f o r m a t i o n  i n  Skylab  b u t ,  
f o r  example, on t h e  b a s i s  o f  more r e c e n t  t h i n k i n g  on t h e  
p a r t  o f  g e o l o q i s t s  -- w e l l ,  t h e y  are  s t a r t i n g  t o  t h i n k  t h a t  
t h e r e  w e r e  o l d  f a u l t s  t h a t  were p a r a l l e l  t o  t h e  San Andreas 
f a u l t  which i s  a l o n g  here i n  C a l i f o r n i a .  

T h e r e  i s  a n  i n t e r e s t  i n  f i n d i n q  o u t  if you had 
o f f s e t s  i n  h e r e  of  some o f  t h e s e  o l d  f a u l t s  -- i t  a l l  qoes  
fo:? a b e t t e r  u n d e r s t a n d i n q  o f  t h e  e a r t h ' s  c r u s t ,  and it 
comes under  t h e  head ing  of s c i e n c e ,  u n d e r s t a n d i n g  o x  world  
b e t t e r .  

Next s l i d e .  

( S l i d e .  1 

W e  w i l l  b e  p a s s i n g  o v e r  d e s e r t s ,  want t o  do 
s e v e r a l  t h i n g s  w i t h  d e s e r t s .  Map v a r i o u s  t y p e s  of  d e s e r t s ,  
dunes ,  t h e  e x t e n t  of  dunes.  

T h i s  i s  a d e s e r t  s c e n e  i n  A f r i c a .  Here you c a n  
s e e  o l d  dunes s t r e a k i n g  a c r o s s  t h e  d e s e r t  more o r  less 
wi? ing  o u t  e v e r y t h i n g  i n  t h e i r  p a t h .  
o f  younger dunes.  

And o t h e r  examples 

F o r  example,  you can  look  h e r e  and you can  see 
a n  o r i e n t a t i o n  of dunes  i n  t h i s  d i r e c t i o n  a s  w e l l  as i n  
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t h i s  d i r e c t i . o n .  

I t  i s  impor t an t  t o  unde r s t and  t h e s e  t h i n q s  
s imply  because  dunes are t a k i n g  o v e r  p a r t s  o f  t h e  wor ld ,  
d e s e r t s  are,  and i t  would h e  n i c e  i f  w e  unders tood  t h e i r  
d i r e c t i o n  of t r a v e l .  

As you know, they  a r e  havinq a dr0ugh.t i n  
A f r i c a  now. S o  i t  i s  -- some peop le  a r e  very  aware of 
t h e  i n c r e a s i n g  s i z e  of  d e s e r t s  i n  t h a t  p a r t  of t.he world. 

Next s l i d e .  

( S l i d e .  1 

Mapping snow. Snow cove r  f o r  i r r i g a t i o n ,  f l ood  
p r o t e c t i o n  pu rposes .  J u s t  f o r  be t te r  unde r s t and ing  of t h e  
e x t e n t  of wa te r sheds .  

We have a program i n  c o o p e r a t i o n  w i t h  t h e  I n d i a n  
government for  do ing  t h i s ,  t a k i n g  p i c t u r e s  o f  t h e  Harnalayas, 
a n d  t h e y  wi1.1 b e ,  a t  t h e  s a m e  t i m e ,  t h e i r  people on t h e  
ground goincf o v e r  s o m e  c f  t h e s e  areas.  There w i l l  be a i r -  
p l a n e s  s u p p o r t i n q  t h e  o p e r a t i o n .  

u e x t  s l i d e .  

( S l i d e .  ) 

That  i s  a l l  f o r  t h e  v i s u a l  s i g h t i n q s .  One t h i n g  
always t o  remember i s  w e  f e e l  w e  have a l o t  of  qood expe r i -  
ments .  W e  have a g r e a t  number of  d i f f e r e n t  t y p e s  o f  
a c t i v i t i e s  qo inq  on i n  t h i s  mi s s ion .  Rut t h e  f i . r s t  and 
foremost  i s  t o  g e t  up t h e r e  and rendevouz w i t h  t h e s e  guys 
and make t h a t  p a r t  of t h e  m i s s i o n  a s u c c e s s .  

Thank you. 

LEE: I f  w e  can  run  t h a t  f i l m .  I t  i s  f i v e  
mj.nutes. Then w e  w i l l  open i t  up f o r  q u e s t i o n s .  

'L w i l l  t r y  t o  n a r r a t e  t h i s .  And I made j u s t  
some c u t s  f r o m  v a r i o u s  f i l m s  so i t  r u i n e d  t h e  i n t e r p r e t e r ' s  
d i s c u s s i o n .  But t h i s  i s  t h e  Soyuz launch .  A L i t t l e  d i f f e r e n t  
a n g l e  t h a n  what you saw p r e v i o u s l y .  

The Pro jec t  Soyuz-Apollo i s  t h e  o n l y  t h i n g  I 
r ecoqn i  z e  . 

(FILM PRESENTATION WITH CQX4MENT AS FOLLOWS: ) 
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LE:E: T h i s  i s  a m i l l i n g  o f  t h e  dockinq  system, 
an  a u t o m a t i c  m i l l i n 4  sys tem,  as you can  see, and t h e s e  
happen t o  be  t h e  back p a r t  o f  t h e  p e d a l s ,  t h e  f l i q h t  
hardware .  

h e a r  m e  
tests . 

docking  
you. c a n  
a t  t h i s  

mocn t e d  
system. 

T h i s  i s  a the rma l  chamher i n  which -- can you 
a l l  r i g h t  -- i n  which they  have done t h e i . r  t he rma l  

T h i s  i s  a p i c t u r e  of t h e  docking modu1.e -- 
system. I am s o r r y .  In t h e  the rma l  chamber. And 
see h e r e  they  are d o i n g  some c o l d  t e m p e r a t u r e  t es t s  
t i m e  . 

NOW, t h i s  i s  a s e t u p  of  t h e i r  dockinq system 
on t h e  o r b i t a l  module, and t h i s  i s  a s u s p e n s i o n  

They a re  ready  t o  g e t  some dynamic test.s h e r e  of 
the,  docking system. They had a docking  module mockup and 
t h e y  had t h e  p a s s i v e  s e c t i o n  mounted t h e r e  and t h e y  
conducted  sone tes ts  t h a t  you w i l l  see h e r e ,  comj-ng i n  a t  
d i f f e r e n t  a n q l e s ,  d i f f e r e n t  s p e e d s ,  t o  check o u t  t h e  
c a p a b i l i t y .  

T h a t  g i v e s  you a good i d e a  how t h e  docking  sys tems 
w i  1.1 work. 

Now, t h a t  i s  i n  t h e  ex tended  p o s i t i o n . .  Of 
c o u r s e  t h e y  would have t o  go through t h e  r e t r ac t  phase  
a f t e r  t h a t  s o f t  dock,  as I c a l l  it. 

What I was t r y i n g  to show h e r e  w a s  t h e  sys tem 
they  use  f o r  overcoming t h e  one G e f f e c t .  T h i s  .is a 
mechanica l  s y s t e m  mounted t o  g i v e  i t  a z e r o  G e f f e c t .  We 
do a l o t  o f  t h i s  w i t h  t h e  computer f o r  comparison pu rposes .  
Thj.s i s  q u i t e  e f f e c t i v e .  

H e r e  we see some work on t h e  o u t s i d e  of t h e  
s p a c e c r a f t .  They do a g r e a t  d e a l ,  as you w i l l  see, weld ing  
on t h e i r  s p a c e c r a f t .  And t h e s e  are t h e  d i f f e r e n t  t e c h n i q u e s ,  
s p o t  weld ing .  They appea r  t o  have t h a t  -- v e r y  f i n e  
t e c h n o l o g i c a l  c a p a b i l i t y  i n  we ld inq .  

NOW, h e r e  you can see a q a i n  spot welding  on 
t h e  o r b i t a l  module. 

T h a t  g i v e s  you a good i d e a  of  t h e  amount o f  
we:Lding t h e y  do on  t h e i r  s p a c e c r a f t .  

T h a t  i s  t h e  o r b i t a l  module. T h i s  l a d y  i s  
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runn ing  t h e  X-ray machine t o  check t h e  weld ing  t h a t  t h e y  
have done, s e e n  h e r e .  And you w i l l  see t h e y  a l so  do a 
s n i f t e r  t e s t  such as w e  do, checking  f o r  l e a k s  and s o  
f o r t h .  

T h i s  5s t h e i r  a l t i t u d e  chamber w i t h  t h e i r  
o r h i t a l  modu:Le i n  t h e  a l t i t u d e  chamber. 

These are  c o n t r o l  p a n e l s  f o r  t h e i r  a l t i t u d e  
chamber, and you w i l l  see s h o r t l y  t h e  vacuum that: t h e y  are 
pul . l ing .  

I though t  t h i s  w a s  a v e r y  i n t e r e s t i n g  s h o t  of 
a r i g  t h a t  t h e y  have t o  -- f o r  t h e  h a t c h  i n  t h e r e ,  t h e  
g r i n d i n g  p r o c e s s .  That  t h i n g  went o u t  of whack, t h e y  
would r u i n  t h e  whole o r b i t a l  module. 

I though t  t h i s  w a s  i n t e r e s t i n g  t o  show you how 
t h e y  mount t h e i r  i n s t r u m e n t s .  Those of you who might  b e  
familiar w i t h  o u r s ,  w e  s o r t  o f  mount o u r  i n s t r u m e n t s  i n  
p a r e l s  and t h e n  i n s t a l l  t h e  whole pane l .  We have v a r i o u s  
number of p a n e l s .  But t h e y  sor t  of do s e p a r a t e  i n s t r u m e n t s ,  
based  on what: you see h e r e .  

These are t h e  i n s t r u m e n t s  t h a t  Vance j u s t  
d e s c r i b e d  i n  t h e  o r b i t a l  module. 

T h i s  i s  some e x t e r i o r  work on  t h e  an tennas .  

There i s  t w o  o r b i t a l  modules. 

These f i l m s ,  when w e  go t  them, I a m  s u r e ,  are,-la 
p e r i o d  b e f o r e  -- t hey  a re  n o t  t h e  o r b i t a l  modules t h a t  w i l l  
b e  used  i n  our miss ion .  

T h e i r  launch v e h i c l e s  and t h e  s p a c e c r a f t  
w e r e  completed,  as w e  unde r s t and ,  t h e  l a t t e r  pa r t .  of ' 7 4  
and are  now a t  Baykonur. 

(E:ND OF FILM PRESENTATION. ) 

LE:E: Now,  t h e s e  c u t s  w e r e  t a k e n  f r o m  s e v e r a l  
f i l m s .  I h a v e n ' t  shown you a l l  of  it. There i s  a lot of  
d e t a i l  I d i d n ' t  t h i n k  you would b e  i n t e r e s t e d  i n .  But w e  
do have o t h e r  d e t a i l s .  

I guess  t h a t  comple tes  o u r  formal  p a r t  of t h e  
p r e s e n t a t i o n ,  and w e  are  ready  t o  t a k e  q u e s t i o n s .  

QUESTION: Chet ,  in your  rundown of t h e  f l i g h t  
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p l a n  t h e r e ,  d i d  I u n d e r s t a n d  you c o r r e c t l y  -- d i d  I 
u n d e r s t a n d  c:orrectly t h a t  Apollo i s  t h e  o n l y  one act ive 
d u r i n g  t h e  two docking  maneuvers? 

LEE: L e t  m e  q u a l i f y  what w e  mean by ac t ive .  
A s  f a r  as  maneuvering goes ,  y e s ,  because  of -- t h a t  i s  
t h e  p o i n t  I w a s  t r y i n g  t o  make when I showed you t h e i r  
pay load  c a p a b i l i t y .  They d o n ' t  carry as much p r o p e l l e n t  
as  w e  do. And w e  have t a k e n  t h e  -- w i t h  o u r  c a p a b i l i t y ,  
w e  w i l l  do all t h e  maneuverinq.  

T h e i r  docking  sys t em h a s  a p a s s i v e  and a c t i v e  
mode. But we w i l l  a c t u a l l y  do t h e  maneuverinq up t o  
c l o s e  t h e  d i s t a n c e ,  c l o s e  t h e  gap. 

QUESTION: Che t ,  i t  h a s  never  been c lear  t o  m e  
why t h e  S o v i e t s  a q r e e d  t o  have two a f l - u p  r o c k e t s  and two 
a l l - u p  c rews .  

Did t h e y  e v e r  g i v e  you any comment o n  t h e i r  
r e l i a b i l i t y  of t h e  b o o s t e r ?  

L,EE: N o ,  Mark, t h e y  h a v e n ' t ,  r e a l l y .  

L e t ' s  see i f  I can  g i v e  you a n  o v e r a l l  answer.  
I t  may n o t  be  s p e c i f i c  enough f o r  you. But  I t h i n k  
fundamenta l ly  t h i s  i s  t h e  r e a s o n  it went  t o  t h a t .  

There w a s  a q u e s t i o n ,  of  c o u r s e ,  who qoes 
f i r s t .  Obvious ly  w e  know, and t h e  S o v i e t s  have 
i n d i c a t e d ,  t h a t  t h e y  are  p r e t t y  w e l l  c o n s t r a i n e d  on t h e  
launch  azimuth t h a t  t h e y  go. They are u s u a l l y  -- you 
fo l low a l l  t h e i r  launch  az imuths ,  t h e y  are abou t  5 1  d e g r e e s .  
An3 t h e  r e a s o n  f o r  t h a t  i s  p o p u l a t e d  c i t i e s  and mountains  
an13 t h e i r  a b o r t ,  where they  a b o r t  t o .  They want t o  make 
sa fe  f o r  t h a t .  

With t h e i r  pay load  c a p a b i l i t y ,  t h e y  a re  somewhat 
l i i n i t e d  i n  t h e  b o o s t  phase  t o  do a yaw maneuver t o  correct 
f o r  an e r r o r  i n  c o p l a n a r .  

W e  o b v i o u s l y  have a g r e a t e r  c a p a b i l i t y .  We can  
do a yaw maneuver -- I t h i n k  w e  are  c a r r y i n q  something 
l i k e  2 0 0 0  pounds t h a t  w e  cou ld  use  f o r  a yaw maneuver t o  
co : r rec t  i f  w e  had to .  

W e  c e r t a i n l y  d i s c u s s e d  who s h o u l d  go f i r s t  and 
i t  w a s  a g r e e d ,  w i t h  a l l  t h e  a b o r t  c o n d i t i o n s  and a l l  t h e  
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c o n d i t i o n s ,  recovery  and so f o r t h ,  t h a t  ge t  you down i n t o  
your  launch  window, and w i t h  t h e  c a p a b i l i t y  of  one launch  
az:Lmuth, and w i t h  o u r  c a p a b i l i t y  o f  de t ank inq  and havinq  
f i v e  c o n s e c u t i v e  days ,  t h a t  it opt imized  t h e  p r o b a b i l i t y  
of bo th  s p a c e c r a f t  g e t t i n g  i n t o  o r b i t  s u c c e s s f u l l y .  

Then t o  s u p p o r t  t h a t  t hey  s a i d  okay, we w i l l  
countdown t o o .  So t h a t  i f  w e  shou ld  f a i l  i n  o u r  boost 
phase ,  w e  have a n o t h e r  one.  O r ,  i f  w e  get  up t h e r e  and 
s o n e t h i n g  goes wrong, o r  i f  Soyuz i s  -- I mean i f  Apollo 
i s  de layed  f o r  a c o n s i d e r a b l e  amount of t i m e  even a f t e r  w e  
have o r b i t e d ,  w e  w i l l  have a n o t h e r  one t o  come back  i n  and 
launch  t o  c a r r y  o u t  t h e  m i s s i o n .  

S p e c i f i c a l l y  I t h i n k  i t  comes down t o  t h e  rea l  
c a p a b i l i t y  oE yaw, c a r r y i n g  amount of  p r o p e i l e n t  and so 
f o r t h ,  and t h e  launch azimuth c o n s t r a i n t s .  

We have a much wider  window c a p a b i l i t y .  And 
more c o n s e c u t i v e  days .  

QVESTION: But t h e y  never  gave you any f i g u r e s  
on t h e  reliability of  t h e i r  b o o s t e r ?  

LEE: No. 

L e t  m e  p o i n t  o u t  one o t h e r  t h i n q ,  Mark, t h a t  has  
t o  do w i t h  t h i s .  

A E t e r  t h e y  p a s s  L minus 4 hour s ,  t h e i r  l aunch  
v e h i c l e  i s  committed -- i s  good f o r  2 4  hour s .  15 t h e y  
d o n ' t  go t h a t  day,  t h e y  cou ld  s t i l l  go t h e  n e x t  day. 

Once t h e y  g e t  down t o  au tomat i c  sequence ,  t hey  
must r o l l  t h a t  v e h i c l e  back and b r i n g  t h e  o t h e r  one up. 

Now,  you know from our  e x p e r i e n c e  t h a t  w e  can  
go down t o  j u s t  b e f o r e  au tosequence  and i f  w e  have a problem 
w e  can  s h u t  down, w e  can r e c y c l e  f o r  t h e  n e x t  dav,  dependinq 
what t h e  problem i s .  

QlJESTION: Chet ,  are  you and Vance s a t i s f i e d  
w i t h  Busheyev's remark of  t h e  o t h e r  day t h a t  t h e  f a i l u r e  on 
1 8  w i l l  n o t  impact  t h i s  because  t h e  t w o  b o o s t e r  r o c k e t s  
arc! d i s s i m i l a r  and t h a t  t h e  problem w i t h  t h e  a b o r t  on t h e  
launch  a b o r t  t h e  o t h e r  day w a s  because  o f  t h i s  d i s s i m i l a r i t y ?  

I t  i s  o u r  unde r s t and ing  t h a t  t h e r e  w a s  ve ry  1i t t l .e  
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d i s s i m i l a r i t y  between t h e  v a r i o u s  phases  o f  t h e  booster. 

LEE: Well, obv ious ly ,  Tom, I d o n ' t  know what 
t h e  d i f f e r e n c e  i s .  L e t  m e  emphasize t h a t  P r o f e s s o r  
Busheyey w a s  q u i t e  p o s i t i v e  i n  u n d e r l i n i n g  h i s  s t a t e m e n t  
t h a t  i t  -- t h a t  t hey  s a w  no impact on  t h e  program 
t e z h n i c a l l y  o r  t h e  scheduled  launch  d a t e .  

H e  d i d  i n d i c a t e  t h a t  t h e y  had  o n l y  done 
p r e l i m i n a r y  a n a l y s i s  t o  d a t e ,  t h a t  w e  would g e t  a fo l low-  
up message a week or t e n  days ,  so  f o r t h ,  depend ins  on t h e  
s t ( 3 t u s  of t h e i r  a n a l y s i s ,  and t h a t  t h e y  would be p repa red  
t o  d i s c u s s  t h i s  i n  M o s c o w  i n  May. 

I t h i n k  a l l  t h i n g s  t aken  a t  t h i s  t i m e ,  Tom, 
v e s ,  w e  a re  s a t i s f i e d  and w e  are p roceed inq  r i q h t  down t o  
launch d a t e .  

Now, i f  t h e  a n a l y s e s  b r i n q  up something d i f f e r e n t ,  
w e  may have t o  r e c o n s i d e r .  

QUESTION:  I am s o r r y .  I h a v e n ' t  s e e n  i t  any- 
where. Did t h e y  t e l l  you s p e c i f i c a l l y  what t h e i r  p r e l i m i n a r y  
a n a l y s i s  i n d i c a t e d ?  

LEE: Only t h a t  t h e  problem w a s  i n  t h e  t h i r d  
s t a g e  and t h a t  t hey  had a -- t h e y  aborted,  t h a t  t h e  space-  
c r a f t  i t s e l f  performed nominal ly ,  t h e  r e e n t r y  w a s  good, 
t h e  l a n d i n g  w a s  r e l a t i v e l y  l i g h t  and e v e r y t h i n q  w a s  a l l  
r i q h t  excep t  fo r  t h a t  problem i n  t h e  t h i r d  s t a g e ,  wh ich  
t h e y  i n d i c a t e d  was l a c k  of  s t a b i l i z a t i o n ,  go inq  o f f  c o u r s e .  

Q U E S T I O N :  Have t h e y  ever t o l d  you any th ing  t h a t  
thoy  asked  t h a t  you n o t  r e p e a t ?  I n  o t h e r  words, a n y t h i n q  
t h a t  t hey  would r a t h e r  you know b u t  you n o t  t e l l  t h e  p r e s s ,  
n o t  make p u b l i c ?  

(Laughter .  ) 

LEE: Let m e  g i v e  you a n  example. The S o v i e t s  
ag reed  t o  n o t i f y  us  f i v e  days i n  advance b e f o r e  t h e  -- t h e y  
t o l d  u s .  They would n o t i f y  us  f i v e  days i n  advance b e f o r e  
t h e  launch of  Soyuz 1 6  so  t h a t  w e  would be  i n  a p o s i t i o n  t o  
p r e p a r e  t o  t rack because  w e  wanted t o  do s o m e  j o i n t  t r a c k i n g  
t o  v e r i f y  t h e  two t r a c k i n g  networks,  t h e  a tmospher ic  models 
and t h e  b i a s e s .  

Our r e sponse  was i f  w e  canno t  -- s i n c e  t h i s  was a 
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p a r t  o f  o u r  j o i n t  m i s s i o n ,  s p e c i f i c a l l y  t i e d  t o  i t ,  w e  
w e r e  o b l i g a t e d  by o u r  p r a c t i c e s  t o  announce it t o  you 
lad ies  and qent lemen.  They s a i d ,  "We d o n ' t  want you t o  
do t h a t . "  W e  s a i d ,  "Okay, d o n ' t  t e l l  u s .  Don't  g i v e  u s  
f i v e  d.ays' no t i ce . "  And t h a t ' s  t h e  way we d i d  it. 

Q U E S T I O N :  A couple  o f ,  I g u e s s ,  more 
t e c h n i c a l l y  o r i e n t e d  q u e s t i o n s .  

Can vou t e l l  m e  how much c a p b i l i t y ,  I quess  i t  
would be  i n  D e l t a  V f e e t  p e r  second t h e  Soyuz launches  
w i t h  and i t s  RCS system and i t s  pr imary  p r o p u l s i o n  system? 

LITE: I don'  t know. Vance? 

BRAND: N o .  I rea l ly  c a n ' t .  

N e  g a t h e r  t h a t ,  you know -- w e  have RCS how 
goes  it c h a r t s  i n  o u r  system, and from what I can  q a t h e r ,  
t hey  u s e  a method o f  keep ing  t r a c k  n o t  by t h e s e  c h a r t s  bu t  
by a n o t h e r  method and,  f r a n k l y ,  I have never  s e e n  t h e  
f i g u r e s  on i t .  

I know t h a t  it i s  f a i r l y  l i m i t e d .  For example, 
t h e y  have aylimited c a p a b i l i t y  t o  ho ld  a t t i t u d e  f o r  o u r  
s t a c k  i n  case w e  l o s t  a t t i t u d e  c o n t r o l .  

They c a n ' t  do it f o r  t h e  whole mis s ion .  

Things l i k e  t h a t .  

LEE:  T h a t ' s  a good p o i n t ,  Vance. .In d i s c u s s i o n s  
of cont ingency  s i t u a t i o n s  w i t h  them, C r a i g ,  t h e y  r e a l l y  g e t  
t h e i r  f i n a l  p r o p e l l e n t  c a p a b i l i t y  weighing j u s t  p r i o r  t o  
launch.  

They have i n d i c a t e d  y e s ,  t h a t  t h e y  w i l l  have a 
c a p a b i l i t y  a l o n g  w i t h  t h e i r  own requ i r emen t s ,  above t h e i r  
own r equ i r emen t s ,  t h a t  i f  we shou ld  have a problem and 
w e  go i n t o  a s t a b i l i z a t i o n  c o n t r o l  problem, t h a t  t h e y  
would have enouqh p r o p e l l e n t  t o  h e l p  s t a b i l i z e  u s  so t h a t  
w e  cou ld  separate and r e e n t e r ;  

QUESTION:  And a n o t h e r  one t h a t  i s  r e l a t e d  t o  
t h a t ,  on t h e  f a c t  t h a t  t h e y  d o n ' t  have a whole l o t  of  RCS 
t o  go around.  They s p i n - s t a b i l i z e  i n  some m i s s i o n s .  I 
know i n  Soyuz 9 t h e y  d i d  f o r  q u i t e  a l o n g  t i m e .  D o  you know 
i f  t h e  ASTP Soyuz w i l l  go i n t o  any s p i n - s t a b i l i z a t i o n  modes 
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between t h e i r  maneuvers o r  p r i o r  t o  t h e  t i m e  you guys g e t  
t h e  re? 

BliAND: Okay. I w a s  j u s t  abou t  t o  say  when w e  
are  t h e r e ,  no, o f  c o u r s e ,  because  w e  are  h o l d i n g  a t t i t u d e .  

Before  and a f t e r ,  I d o n ' t  know, b u t  I would 
assume t h e y  would have to .  

QUESTION: I guess  t h i s  i s  fo r  Vance E3rand. 
I cret t h e  impress ion  from t h i n q s  t h a t  have been sa id  h e r e  
today  and ea r l i e r  t h a t  i n  t h e i r  c o n v e r s a t i o n s  and t r a i n i n g  
s e s s i o n s  and so f o r t h  w i t h  you, t h e  Russ ians  have k e p t  you 
on  a p r e t t y  s h o r t  lease and have p u t  you i n t o  t h e  p i c t u r e  
abou t  t h e i r  p a r t  of program o n l y  on a s t r i c t  need-to-know 
b a s i s .  Is t h i s  c o r r e c t ?  

BRAND: I would s a y  t h a t  on bo th  s i d e s  w e  s o r t  
of have g i v e n  i n f o r m a t i o n  e q u a l l y  and more o r  less on a 
need-to-know b a s i s .  

L e t  m e  g i v e  one example. I d o n ' t  know what t h e y  
do when t h e y  launch .  They d o n ' t  know what I do. I t  w a s  
f e l t  t h a t  somehow o r  a n o t h e r  you had t o  scope  t h i s  prbblem 
and i t  w a s  --. t h e r e  w o u l d n ' t  be  a l o t  qa ined ,  f o r  example, 
i f  we  t r a i n e d  o r  l e a r n e d  now t o  launch  i n  t h e i r  v e h i c l e  
and v i c e  versa, t h a t  w e  would scope  it down t o  the p a r t s  
where w e  more o r  less d i d  have a need t o  know. Otherwise 
t h e  t r a i n i n g  t a s k  i s  unmanageable. 

In areas -- on t h e  o t h e r  hand, i n  areas where 
w e  a r e  working t o g e t h e r ,  I d o n ' t  f e e l  l i k e  t h e y  have been 
ho ld inq  back o r  w e  have been h o l d i n g  back, e i t h e r  one.  

I t h i n k  t h a t  t h e r e  has  been,  i n  t h e s e  a r e a s  
such  as  invol-ving rendevous,  docking ,  o u r  j o i n t  p e r i o d s  
t o q e t h e r ,  t r a n s f e r s ,  I t h i n k  t h a t  t h e r e  h a s  been  a f r e e  
f low of i n f  or-mation t h e r e .  

LE:E: May I add t o  t h a t ,  B i l l ?  I have found 
t h a t  when w e  have a r ea l  good r e a s o n ,  t h e y  have q e n e r a l l y  -- 
t h e y  w i l l  come through w i t h  t h e  answer:.; For .example, w e  -- 
you know, w e  have been  making o u r  own assesments  o f  t h e  
s a f e t y  a s p e c t s  and one of t h e  areas w e  wanted more informa- 
t i o n  w a s  on  t h e  f a r - r e t a r d e n t  material ,  and what t h e y  
c a r r i e d .  And t h e y  p rov ided  us  g r e a t  d e t a i l  o f  t h a t  and 
t h e y  p rov ided  us  w i t h  mater ia l  samples t h a t  w e  could  
conduct  o u r  own tes ts .  
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QUESTION: . Jim White.  Could I have a c l a r i f i c a -  
t i o n ,  Chet? Is Apol lo  t h e  main s t a b i l i z a t i o n  sys tem d u r i n q  
t h e  docked p e r i o d ?  Is it t h e  o n l y  s t a b i l i z a t i o n ?  

LEE: I t  i s  schedu led  t o  do i t  a l l  d u r i n g  t h e  
docked p e r i o d .  

QUESTION:  To go back t o  t h e  ea r l i e r  q u e s t i o n ,  
if w e  had gone f i r s t ,  would w e  have had t o  have two a l l - u p  
r a c k e t s  and two a l l - u p  crews? 

LEE: I d o n ' t  t h i n k  we-would have p lanned  on i t ,  
no,  Mark. We d o n ' t  have t h a t  c a p a b i l i t v .  For example,  w e  
d o n ' t  have two l u t s  c o n f i g u r e d  such as w e  do t o  l a u n c h  
t h a t  b i r d .  

!Eou know, w e  are j u s t  n o t  i n  a p o s i t i o n  t o  do t h a t .  

Q U C X ' I C > N :  What I a m  r e a l l y  g e t t i n g  a t  i s  i t  
seems more :Logical,  t o  m e ,  t o  have t h e  second c o u n t r y  going  
up t o  have t h e  two v e h i c l e s  because  once o n e . i s  up, it i s  up, 
arid t h e n  you want t o  have two t r ies  -- 

LEE: Mark, I guess  I d o n ' t  aqree w i t h  you. I 
q u e s s  we  a re  p e r m i t t e d  o u r  own judqments on  t h i s  t h i n g .  For 
t h i s  r e a s o n .  We do have a g r e a t e r  c a p a b i l i t y .  W e  a r e  more 
f l e x i b l e  i n  o u r  launch  window, i n  o u r  launch  time. 

:C d o n ' t  -- I t r i e d  t o  g i v e  you an i d e a  p u r p o s e f u l l y  
or1 t h a t  c h a r t  where I showed you t h e  number o f  l aunches  and 
I d o n ' t  know -- t h i s  b o o s t e r ,  pe rhaps  i n  t h e  e a r l y  days 
when I d o n ' t  know a n y t h i n g  abou t  -- b u t  i n  t h e  r e c o r d  I 
d i s p l a y e d  h e r e ,  t h e y  had no b o o s t e r  f a i l u r e s .  Tha t  i s  t h e  
f i r s t  one.  

You know, I a m  g o i n g  t o  be  puckered  t o  b e a t  he l l .  
on  t h e  launch  of  ou r  1 -B .  We h a v e n ' t  had any f a i l u r e s ,  
e i t h e r ,  and  w e  have a 9 9 . 9  r e c o r d .  Rut t h a t  i s  a r i s k  you 
t a k e  e v e r y  t i m e  you l aunch .  

QUESTION: I w a s  j u s t  wondering i n  vfiew of  t h e  -.- 
t h i s  i s  a f a i r l y  p r e l i m i n a r y  a t t e m p t  i n  t h i s  area o f  i n t e r - .  
n a t i o n a l  c o o p e r a t i o n .  Have t h e r e  been spec i f i c  d i scuss ions ;  
of what k i n d s  of  m i s s i o n s  might  f o l l o w  t h i s  up i n  t h e  a r e a  
of U.S.-Soviet  s p a c e  c o o p e r a t i o n ?  

LEE: Very minimal a t  t h i s  s t a g e .  T h e r e  have 
h e e n  d i s c u s s i o n s  by t h e  t o p - l e v e l  management o f  NASA, and 
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w i : l l  be .  They have t a l k e d  abou t  f u t u r e  e v e n t s  d u r i n q  
l i k e  t h e  s h u t t l e  e ra , :  and t h a t .  

W e  have,  I t h i n k ,  l e d  t o  where w e  are now 
f l y i n g  some l i f e  science exper iments  and some of t h e i r s  
a r e  schedu led  t o  f l y  l i f e  s c i e n c e  exper iments  i n  s o m e  of 
t h e i r  unmanned v e h i c l e s .  

W e  d o n ’ t  have a n y t h i n g  t o  go w i t h  u n t i l  t h e  
s h u t t l e  e r a ,  And, q u i t e  f r a n k l y ,  t h e  Soviets have 
emphasized a great d e a l  -- t hey  are ve ry  d e d i c a t e d  t o  
be.ing a s u c c e s s  on t h i s  and t h e y  have c o n c e n t r a t e d  a l l  
t h e i r  e f f o r t s  on it. 

There have been p r e l i m i n a r y  d i s c u s s i o n s  b u t  
n o t h i n g  s p e c i f i c .  

QUESTION: What s o r t  o f  methods o f  e v a l u a t i o n  
on a c o o p e r a t i v e  b a s i s  have been e t  up fo r  a f t e r  t h i s  
f l i g h t ?  I n  o t h e r  words,  what k i n d  of c o n t a c t  w i l l  t h e r e  
b e  between NASA and t h e  Soviets t o  e v a l u a t e  t h e  f l i g h t  and 
t h e n  p o s s i b l y  t o  add t o  what miqht  h e  done i n  t h e  f u t u r e ?  

LEE: The working qroups t h a t  I d e s c r i b e d  ve ry  
b r i e f l y  w i l l  c o n t i n u e .  There w i l l  be  a j o i n t  r e p o r t  made 
a f t e r  t h e  mis s ion .  They w i l l  s u b m i t  a p o r t i o n  and w e  w i l l  
su’bmit a p o r t i o n .  W e  w i l l  have a j o i n t  report  made. I 
have f o r q o t t e n  whether  it i s  t h r e e  months, s i x  months. R u t  
t h e r e  w i l l  be  a f i n a l  r e p o r t  submi t t ed  on t h e  mis s ion .  And 
t h ?  working qroups  I a m  s u r e  w i l l  have s e v e r a l  meet ings  w i t h  
v a r i o u s  p a r t s  of t h e  working groups  and it c e r t a i n l y  depends 
on t h e  p r o g r e s s  of t h e  mis s ion .  I t  depends what o c c u r s  
d u r i n g  t h e  mis s ion .  

But t h e r e  i s  t o  be  a j o i n t  r e p o r t  and it w i l l  
be  done through t h e  working groups .  

VOICE: Vance, when do you go t o  Baykonur? HOW 

long  w i l l  you s t a y  t h e r e ?  And do you have any i d e a  of what 
you w i l l  s e e  t h e r e ?  

BRAND: I t  i s  t h e  end of  t h i s  month. I f o r q e t  -- 

LEE: The 28th.  

BRAND: The 28th.  Y e s .  I t  w i l l  be t.he 29th .  
W e  w i l l  do m o s t  o f  o u r  work t h e r e  on one day.  We w i l l  see 
t h e  Soyuz s p a c e c r a f t .  We w i l l ,  I h e l i e v e ,  q e t  i n s i d e  it 
and have a n  o p p o r t u n i t y  t o ,  well, f o r  example, check 
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equipment of o u r s  t h a t  would have t o  f i t  i n  t h a t .  space-  
c r a f t ,  p l u g s ,  TV, c o n n e c t o r s ,  t h i n g s  l i k e  t h a t .  

W e  w i l l  more o r  less, I e x p e c t ,  have t h e  same 
s o r t  of  a v i s i t  t h a t  t h e y  had when they  s a w  o u r s  down a t  
C a p e  Kennedy. 

QUESTION: D o  you e x p e c t  t o  see t h e  launch  
v e h i c l e ,  t oo?  

LEE: They w i l l .  THey w i l l  kick t h e  t i res  of 
t h e  f l i g h t  hardware.  

QUESTION:  Chet ,  where w a s  t h a t  f a c t o r y  t h a t  
w e  s a w  on t h e  f i l m ?  

LEE:  Oh, I d o n ' t  know. I a m  s o r r y .  You mean  
when t h e y  w e r e  do ing  t h e  -- I ' m  s o r r y .  I d o n ' t  know. 

QUESTION: Going back t o  Soyuz 1 8 ,  i f  t h a t  w e r e  
us  and w e  had had a launch a b o r t ,  t h e r e  would be a long  
i n v e s t i g a t i o n  o f  t h a t ,  p robab ly  be  a d e l a y  beyond t h a t  
J u l y  launch  date, i f  it w e r e  Apol lo  1 5 ,  l e t ' s  s a y ,  and 1 6  
was scheduled  t h r e e  months down t h e  p i k e .  There would b e  
a p o t e n t i a l  de l ay  i n  t h a t ,  wou ldn ' t  t h e r e ?  

LEE: Y e s ,  Tom. I t h i n k  -- 
QUESTION:  I d o n ' t  unde r s t and  why everybody i s  

so s a t i s f i e d .  

LEE: I t h i n k  based  on o u r  e x p e r i e n c e ,  depending 
on  what happened, of cour se ,  what t h e  anomaly w a s ,  what d a t a  
w e  had,  what i t  would r e q u i r e  t o  f i x ' i t ,  what conf idence ,  I 
a m  s u r e  t h a t  w e  would -- t h a t ' s  how w e  d i d  it i n  Apol lo  13. 
W e  d i d  i t  on Skylab.  W e  had an  a b o r t  i n v e s t i g a t i o n .  

I have t o  assume o u r  cont ingency  p l a n n i n g - s a y s  
t h a t ,  and t h a t  would t a k e  t i m e .  A major  c a t a s t r o p h e  l i k e  
Apollo 1 3  took  a g r e a t  d e a l  of  t i m e .  

Aqain,  you know, it w a s  an engine-out  b u s i n e s s ,  
w e  miqht  b e  a b l e  t o  f i x  t h a t  r e a l  f a s t .  If i t  w a s  a n  
i n e r t i a l  gu idance  problem, w e  might  be ab le  t o  t a k e  c a r e  
of it. 

I unde r s t and  what you are  s a y i n q ,  yes . .  I would 
s a y  normally w e  would p robab ly  b e  ve ry  thorough,  and I d o n ' t  
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mean t o  i n f e r  t h a t  t h e y  a r e n ' t .  

I d o n ' t  know w h a t  t h e  problem w a s .  

QUESTION: A l aunch  a b o r t  i s  a s e r i o u s  t h i n q ,  
i s n ' t  i t? 

LEE: Y e s ,  s i r .  I a m  s u r e  it would b e  t o  Vance. 
I-: would be  t o  m e ,  t o o .  

(Laughter .  ) 

QUESTION: Can you q i v e  m e  a n  i d e a  of t h e  l e n g t h  
o:? the  laun'zh windows on o u r  f i v e  d i f f e r e n t  t a r g e t  dates? 

:LEE : E i g h t  minu tes .  

Q U E S T I O N  : E i g h t  minutes?  

'LEE: L e t  m e  v a r y  t h a t  j u s t  a l i t t l e  b i t .  We 
can  va ry  it 8 ,  1 0 ,  1 2  minu te s .  But j t i s  goinq  t o  b e  r i g h t  
i n  t h a t  p e r i o d  o f  t i m e .  

QUESTION: How a b o u t  t h e  Soyuz? 

LEE: They have a b o u t  1 0  minu tes .  

I3RAND: Ten minu tes ,  r i g h t .  

LEE: W e  a c t u a l l y  had a 16-minute window which 
WE? reduced  --- w e  had 8 minutes  on each s i d e  of nominal .  WE? 
reduced it a l i t t l e  b i t  t o  a l l o w  us  t i m e  -- a c t u a l l y  it 
h€!IPs Cappie* t o  t a r g e t  be t te r  for h i s  launch and jt slso 
p e r m i t s  more t i m e  i n  case t h e y  s h o u l d  s l i p  t o  t h e  6 t h  r e v  
t o  do t h a t  one maneuver t o  g i v e  u s  word t h a t  e v e r y t h i n g  i s  
okay. . So w e  took  4 t o  6 minutes  off t h e  f r o n t  end of  t h e  
nominal opening  of t h e  nominal t i m e  t o  l aunch .  

QUESTION: Chet ,  what is t h e  run -ou tY  o u r  run- 
o u t  c o s t  on t h i s  f l i g h t  and do you have any i d e a  what  t h e  
Russ i ans  have s p e n t ?  

LEE: With r e g a r d  t o  your  f i r s t  q u e s t i o n ,  Don, 
w e  are goincj t o  come i n  w i t h i n  o u r  $ 2 4 5  m i l l i o n  Congress 
a u t h o r i z e d  f o r  o b l i g a t i o n s .  

With r e g a r d  t o  t h e  S o v i e t s ,  I canno t  g i v e  you 
ar. answer of d o l l a r s  s p e n t  o r  r u b l e s  s p e n t .  

*Malt Kapryztn, Launch D i r e c t o r  a t  Kennedy Space Cen te r  
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Q u i t e  f r a n k l y ,  w e  a sked  P r o f e s s o r  Rusheyev t h a t  
q u e s t i o n .  H e  w a s  unab le  t o  g i v e  u s  a s p e c i f i c  answer i n  
d o l l a r s  or r u b l e s .  H e  d i d  s a y ,  "I c a n  a s s u r e  you w e  a r e  
spending  a g r e a t  d e a l  of  r e s o u r c e s .  I admit  t h a t  t h e  
Soyuz s i m p l i c i t y  makes it a l i t t l e  simpler t o  manufac ture  
a n 5  i t  i s  p robab ly  cheape r .  

But t h e y  have launched two unmanned Soyuzes 
t o  check o u t  m o d i f i c a t i o n s  made for  t h i s  s p e c i f i c  mis s ion .  
Th'zy have launched a p r e c u r s o r  mis s ion .  And they  have -- 
t h e y  w i l l  p r e p a r e  - t w o  complete  veh ic , l e s .  

My c o n c l u s i o n ,  i n  a l l  h o n e s t l y ,  would have t o  
be  t h a t  t h e y  are spendinq  t h e  e q u i v a l e n t  r e sourc8es  t h a t  w e  
a re ,  a t  l eas t  t h e  e q u i v a l e n t .  

QUESTION: Two q u e s t i o n s .  Durinq t h e  f l i g h t  will 
t h e r e  b e  any S o v i e t  t e c h n i c a l  pe r sonne l  a t  Houston, o r  v i c e  
v e r s a  ? 

LEE: Y e s ,  t h e r e  w i l l .  There w i l l  he  S o v i e t  
t e c h n i c a l  s p e c i a l i s t s  a t  Houston i n  one of t h e  hack rooms. 
And w e  w i l l  have approximate ly  s i x t e e n  of  o u r  s p e c i a l i s t s  
i n  Moscow r i q h t  o f f  o f  t h e i r  c o n t r o l  c e n t e r .  I n  f a c t ,  t h e y  
w e r e  o v e r  t h e r e  f o r  t h e  s i m u l a t i o n  i n  March. 

QUZSTION:  The map t h a t  you showed of ASTP 
conununications coverage ,  u n l e s s  1 m i s i n t e r p r e t  it, seems 
t o  f a v o r  t h e  S o v i e t s  q u i t e  a b i t  as f a r  a s  l i f e  t e l e v i s i o n  
i s  concerned, ,  

NOW, do I m i s i n t e r p r e t  t h i s  map, o r  i s  t h a t  t h e  
case?  And why? 

LE:E: Y e s ,  I t h i n k  you do,  B i l l .  Let m e  t r y  t o  
exF l a i n  t h a t .  

The ATS-6, t h e  ATS s a t e l l i t e  t h a t  i s  per forminq  
now, w a s  p u t  up t h e r e  s p e c i f i c a l l y  f o r  conduct inq  some 
expe r imen t s ,  e d u c a t i o n a l  t h i n g s  i n  o u r  Appalachia  and t h e  
Rocky K0untai.n a r e a ,  and t h e r e  i s  a n  agreement w i t h  I n d i a  
t o  move t h a t  i n  May t o  s t a r t  t h e i r  exper iments  i n  June ,  when 
t h e i r  s c h o o l  y e a r  s t a r t s .  

When w e  looked a t  t h i s  t h e  f i r s t  t i m e ,  w e  made 
s t u d i e s  of what d i f f e r e n c e  t h e  ATS-6 would do f o r  u s  i f  it 
were i n  t h e  c u r r e n t  l o c a t i o n  which i s  o v e r  t h e  Galapaqos,  I 
b e l i e v e ,  v e r s u s  t h e  l o c a t i o n  i n  t h e  f u t u r e ,  and w e  could  f i n d  



j on 5 1  

l i t t l e  d i f f e r e n c e .  

A s  a mat te r  of f a c t ,  w e  have changed t h e  t i m e  
l i n e  i n  some i n s t a n c e s  t o  i n s u r e  t h a t  t h e  e v e n t s  w e  are  
want ing  t o  cove r  w i l l  b e  cove red .  For example,  t h e  i n i t i a l .  
g r e e t i n g ,  which w e  f e e l  i s  ve ry  i m p o r t a n t .  L ive  TV. we 
j u g g l e d  that: t i m e  l i n e  t o  i n s u r e  t h a t  w e  would have i t  i n  
t h e  Uni ted  States .  And w e  a l s o  q i v e  them an o p p o r t u n i t y  
t o  have i t  fo r  a few minutes  i n  t h e  S o v i e t  Union. 

It r e a l l y  d o e s n ' t  impact  w h a t  you a re  go ing  t o  
s e e  t o o  much. 

O'DOMNELL: I might  add t h a t  a l l  t h e  TV t h a t  
comes down i.n t h e  S o v i e t  Union w i l l  be t r a n s m i t t e d  o v e r  
h e r e  and r e l e a s e d  a t  Houston. 

RRAND: Y e s .  ATS i s n ' t  r e a l l y  sendirlq TV 
s i g n a l s  t o  t:he wor ld .  ATS i s  s e n d i n g  TV s i q n a l s  t o  a 
s t a t i o n  i n  Yadr id  which a r e  t h e n  s e n t  v a r i o u s  places. 
I t  i s  n o t  -- 

LEE: From Madrid i t  w i l l  come t o  t h e  c o n t r o l  
center  where it i s  fo rmula t ed  i n t o  p r o p e r  c o l o r  and i t  
w i l l  b e  made immedia te ly  a v a i l a b l e  t o  a l l  ne tworks .  And 
so w i l l  t h e  Russ ian  TV, comes immediately t o  us, and t h e v  
have ag reed  t o  g i v e  u s  a l l  a i r - to -g round  and all real-t ime 
TV, i n c l u d f n g  l aunch ,  r i g h t  t o  o u r  c o n t r o l  cen ter  a t  Houston 
a n 3  it w i l l  be  immediately made a v a i l a b l e  t o  all networks .  

O'DONNELL: John,  d i d  you have a n o t h e r  q u e s t i o n ?  

QUESTION: I f  f o r  any r e a s o n  you choose t o  delay 
go.ing i n  J u l y ,  what t h e n ?  When t h e  n e x t  t i m e ?  O r  w i l l  
t h e r e  be a n e x t  t ime?  

LEE: W e l l ,  i t  depends when a d e c i s i o n  comes up 
on t h a t  t h i n g .  I f  w e  have loaded  h y p e r q o l s  w h i c h  w e  do i n  
June ,  w e  a r e  p r e t t y  w e l l  committed w i t h  o u r  ' lardware,  abou t  
110 days ,  i t  would t a k e  us  i n t o  September o r  p o s s i b l y  
October .  W e  would have t o  go by t h a t  t i m e .  

I €  w e  h a v e n ' t  r eached  t h a t  p o i n t ,  w e  have a 
c a p a b i l i t y  of d e l a y i n q .  

I would p o i n t  o u t  t h a t  t h e  agreement  t h a t  was 
s i g n e d  between t h e  S o v i e t  Union and t h e  United S t a t e s  s a i d  
t h a t  t h e y  woiild conduct  t h i s  m i s s i o n  i n  t h e  l a t t e r  p a r t  of 
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1 9 7 5 .  So, as a commitment, t h i s  i s  what w e  p l a n .  

We r e a l l y  targeted t h e  e a r l y  p a r t  of ' 7 5  
because  t h e  ear l ier  w e  went ,  t h e  less costs p e r  month. 
WE! have so much cost  p e r  month. I f  w e  go J u l y ,  o u r  
costs a re  less t h a n  i f  w e  go i n  September o r  October  o r  
November. 

That  d e c i s i o n  -- by t h a t  t ime ,  of c o u r s e ,  w e  
w i l l  have expended most of t h e  funds  w e  have t o  p u t  i n  
e x c e p t  f o r  some o p e r a t i o n a l  costs .  . That  would he a 
d e c i s i o n  t h a t  would have t o  be  d i s c u s s e d  a t  t ha t .  t i m e .  

QUESTION:  I would l i k e  t o  ask Vance Brand 
i f  a n y t h i n g  h a s  c o m e  up i n  t h e  e a r l y  j o i n t  s i m u l a t i o n  
t h a t  r e q u i r e d  any r e t h i n k i n g .  

BRAND: I t h i n k  on ly  i n  minor r e s p e c t s .  For 
example, i n  t h e  rendevouz s i m  i n  which w e  s l i p p e d  t w o  
r e v o l u t i o n s .  Eve ry th ing  worked r a t h e r  w e l l ,  b u t  o u t  of 
t h a t  w e  w i l l  g e t  a myriad of sma l l  p o i n t s  t h a t  working 
groups w i l l  t a l k  o v e r  i n  t h e  n e x t  month o r  so.  

Nothing major. J u s t  minor t h i n g s .  

L'7E: Most of  t h e  s t u f f  i s  p rocedure .  

BRAND: Yeah. 

One t h i n g ,  f o r  example, a l o t  of o u r  communica- 
t i o n  goes  through Goddard and they  s i m u l a t e d  f a i l i n g  a l l  
of Goddard, which i s  j u s t  almost a n  i m p o s s i b l e  t h i n q  t o  
have happen. And s t i l l  t h e  mis s ion  con t inued  on .  

I unde r s t and  t h a t  t h e y  had a coup le  of' h i t c h e s  
i n  g e t t i n g  t h e  phone l i n e s  i n  o r d e r ,  b u t  as a result of 
t h a t ,  n e x t  t i m e  t h e y  w i l l  p robab ly  -- s u r e l y  t h e y  w i l l  be  
an  o r d e r  f a s t . e r .  

Sc' it  has  r e a l l y  been a tremendous e x e r c i s e  f o r  
t h i s  whole v a s t  com p r o c e s s ,  t h a t  i s  t y i n q  t h e  S o v i e t  Union 
c e n t e r  t o  ou r  c e n t e r .  

LEE: W e  have t w o  more of t h o s e  schedu led ,  Mark. 

QUESTION: Is t h e r e  any k i n d  of estimate of t h e  
t o t a l  number of hour s  t h a t  t h e  American a s t r o n a u t s  and t h e  
cosmonauts have a c t u a l l y  t r a i n e d  t o g e t h e r ,  e i t h e r  i n  a 
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si .mulator t o g e t h e r  o r  days o r  hours  o r  a n y t h i n g  of t h a t  
sort? 

LEE: Yes. We have a breakdown of t h a t ,  Ed. 
I d o n ' t  have it a v a i l a b l e .  But w e  have emerqenc:y t r a i n i n g ,  
s i m u l a t o r  t r a i n i n g ,  languaqe  t r a i n i n g ,  t echn ica l .  l ec ture  
t r a i n i n g .  We have t h o s e  broken down, y e s ,  s ir .  Rut I 
d c n ' t  have them a v a i l a b l e  r i g h t  now. 

BRAND: J u s t  as an  example,  I t h i n k  each  of us  
s p e n t  abou t  2 0  hour s  i n  t h e  Soyuz s i m u l a t o r  i n  t h e  l a s t  
t r a i n i n g  se s . s ion  over t h e r e .  

QUESTION:  T o  recheck  somethinq -- I t h i n k  I 
asked  t h i s  of  B i l l  o r  somebody a t  an  e a r l i e r  d a t e .  And 
i t  s h o u l d n ' t  be  i n t e r p r e t e d  as r e f l e c t i n g  on  t h e  success  
r a t e  of t h e  Soyuz b o o s t e r ,  because  t h e y  do launch  t h o s e  
s u b s t a n t i a l l y  i n  t h e i r  m i l i t a r y  proqram, unmanned. But 
w a s  t h a t  c h a r t  on  a l l  t h e  p r e v i o u s  Soyuz manned and 
unmanned f l i g h t s  down throuqh t h e  y e a r s  compiled from 
p u b l i c  U.S. sources  or nonpub l i c  U . S .  s o u r c e s  o r  d i d  t h e  
S o v i e t s  supp ly  t h a t ?  

LEE: N o ,  t h a t  w a s  p u b l i c .  I t h i n k  i t  w a s  a 
TRW p u b l i c a t i o n ,  as I r e c a l l .  I t  i s  p u b l i c .  

O'DONNELL: D o  you have any o t h e r  q u e s t i o n s ?  

I unde r s t and  everybody d i d n ' t  q e t  a l l  t h e  hand- 
o u t s .  W e  w i l l  have them a l l  i n  t h e  t r a n s c r i p t  when i t  i s  
a v a i l a b l e .  

Thank you v e r y  much. 

(Whereupon, a t  3 : 3 0  p.m., t h e  p r e s s  confe rence  
w a s  concluded.  ) 


