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The f irst  American s a t e l l i t e  t o  be launched b y  a n o t h e r  

country w i l l  be p l aced  i n  Ea r th  o r b i t  by a team of I t a l i a n  

space eng inee r s  o p e r a t i n g  from a mobile launch p la t fo rm 

l o c a t e d  i n  the  Ind ian  Ocean. The launch w i l l  take p l a c e  o f f  

t h e  c o a s t  of Kenya i n  E a s t  A f r i c a  no  ea r l i e r  than  December 12 .  

The s p a c e c r a f t  i s  t h e  S ronomy Satellite-A (SAS-A)  , 
42 i n  t h e  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion ' s  

Explorer  series.  It i s  the  f i r s t  s a t e l l i t e  equipped w i t h  

s e n s i t i v e  experiments  t o  d e t e c t  high-energy X-ray sou rces  i n  

space ,  and i s  a l s o  known as the X-ray Exp lo re r ,  

Success fu l  o p e r a t i o n  of the astronomy sa t e l l i t e  w i l l  

a l low s c i e n t i s t s  t o  take the  n e x t  g i  t s tep  i n  astronomy -- 
t he  c a t a l o g i n g  of powerful X-ray sources  both wi th in  and out-  

side our  galaxy,  the Milky  Way, During the f i r s t  day of 

o p e r a t i o n  of  i t s  s c i e n t i f i c  i n s t rumen t s ,  the  s a t e l l i t e  i s  

expec ted  t o  c o l l e c t  more d a t a  than  has been obta ined  w i t h  

sounding r o c k e t s  i n  the e ars since the e c l e r x e  o f  X-ray 

astronomy was born.  
-more - 11/20/70 
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When c o r r e l a t e d  wi th  r a d i o  and o p t i c a l  astronomy 

f i n d i n g s ,  t h i s  in format ion  w i l l  g ive  astronomers a new 

dimension f o r  unders tanding  t h e  m y s t e r i e s  o f  t h e  high- 

energy phenomena o f  ou r  galaxy and those  which govern t h e  

p r i n c i p a l  p h y s i c a l  p rocesses  of the  .- u n i v e r s e . '  - 

The X-ray Explorer  w i l l  be launched no ea r l i e r  than  

1 0  a . m .  East Afr ican t i m e  ( 2  a . m .  EST).  

A four -s tage ,  s o l i d - p r o p e l l a n t  Scout launch v e h i c l e  w i l l  

b o o s t  t h e  315-pound (142.8 ki logram) Explorer  s a t e l l i t e  

i n t o  a c i r c u l a r  o r b i t  a long  the equa to r ,  some 342 s t a t u t e  

miles (550 k i l o m e t e r s )  high.  The s p a c e c r a f t  w i l l  c i r c l e  t h e  

globe once about every hour  and a ha l f  and has a des ign  

l i f e t ime  o f  six months. 

O r b i t i n g  above the  E a r t h ' s  atmosphere, opaque t o  X-rays 

and most o t h e r  energy from space,  the  X-ray Explorer  w i l l  

scan the  sky  s y s t e m a t i c a l l y  f o r  X-ray sou rces  i n  t he  energy 

range of 2,000 t o  20,000 e l e c t r o n  v o l t s .  ( V i s i b l e  s tar  l i g h t  

covers a range of  about  two e l e c t r o n  v o l t s . )  I n  a d d i t i o n  t o  

p i n p o i n t i n g  t h e i r  l o c a t i o n ,  t he  s a t e l l i t e  w i l l  r a d i o  data on 

t h e  i n t e n s i t y ,  s p e c t r a l  d i s t r i b u t i o n  ( f requency)  and t i m e  

v a r i a t i o n  o f  t h e  d e t e c t e d  X-ray sources .  

-more- 
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The s a t e l l i t e  a l s o  w i l l  map a d i f f u s e  X-ray background 

t h a t  covers  t he  e n t i r e  sky almost  uniformly.  Informat ion  

on the  d i s t r i b u t i o n  and energy spectrum of t h i s  X-ray 

background should  prove i n v a l u a b l e  i n  de te rmining  i t s  o r i g i n .  

The long-observing t i m e  of t he  s a t e l l i t e ,  compared t o  a 

f e w  minutes  f o r  t h e  t y p i c a l  sounding r o c k e t  experiment ,  w i l l  

pe rmi t  t h e  obse rva t ion  of X-ray sources  from about  30  t i m e s  

f a i n t e r  than  t h o s e  observed t h u s  far .  With t h i s  i n c r e a s e d  

s e n s i t i v i t y ,  as t ronomers  s p e c u l a t e  t h a t  t h e  number o f  observed 

X-ray sources  w i l l  i n c r e a s e  from about  40  to s e v e r a l  hundred. 

The X-ray Exp lo re r  w i l l  o f f e r  as t ronomers  t h e  unique 

oppor tun i ty  t o  coord ina te  X-ray r e s e a r c h  w i t h  o t h e r  areas o f  

astronomy. Once X-ray sou rces  have been i d e n t i f i e d  w i t h  known 

v i s i b l e  o b j e c t s ,  s imultaneous obse rva t ion  of  s e l e c t e d  s tars  

can be  made i n  t h e  v i s i b l e ,  u l t r a v i o l e t ,  i n f r a r e d ,  r a d i o  and 

X-ray r e g i o n s  of t h e  energy spectrum. 

Once new exploding  stars are d i scove red  and t h e i r  l o c a t i o n s ,  

p inpo in ted ,  t h e  X-ray Exp lo re r  can b e  maneuvered t o  view them. 

Any X-ray d e t e c t e d  i n  these exploding  stars w i l l  g i v e  va luab le  

c l u e s  about  t h e  tempera tures  and de t a i l s  of  t h e  n u c l e a r  

p rocesses  which are occur ing .  

-more- 
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s h o r t  as f i v e  hours  Or as l o n g  as 24 hour s ,  depending 

upon t h e  amount of maneuvering r e q u i r e d ,  

NASA c o n t r o l l e r s  w i l l  maneuver t h e  X-ray Explorer  from 

t h e  ground by  e n e r g i z i n g  an electromagnet  contained i n  t h e  

s p a c e c r a f t ' s  a t t i t u d e  c o n t r o l  sys t em.  

s u r g i n g  through t h i s  device  Causes t h e  electromagnet  t o  a c t  

E l e c t r i c a l  energy 

as a compass need le ,  a t t empt ing  t o  a l i g n  i t s e l f  w i t h  t h e  

nor th-south  l i n e s  of t h e  E a r t h ' s  magnetic f i e l d .  Thus, 

t h e  s p a c e c r a f t  can be p o i n t e d  t o  any d i rec t i .on  i n  t h e  s k y .  

A c o n t r a c t  f o r  t h e  launch of t h e  X-ray Explorer ,  s igned  

b y  t h e  U . S .  and I t a l y ,  implements a Memorandum of Understanding 

s igned  by  the  two c o u n t r i e s  i n  February 1969 ,  c a l l i n g  f o r  use 

of I t a l y ' s  San Marco launch p la t form o f f  the east c o a s t  of' 

Afr ica  f o r  launch o f  U . S .  s a t e l l i t e s .  

Under t h e  terms Of t h e  c o n t r a c t ,  s igned by NASA and t h e  

U n i v e r s i t a  d e g l i  Stud5 d i  Roma (Univers i ty  of  Rome), NASA w i l l  

p rovide  t h e  launch rocke t  and t h e  s a t e l l i t e .  The U n i v e r s i t y ' s  

Centro Ricerche Aerospaz ia l i  (Aerospace Research Center )  w i l l  

be  reimbursed f o r  a s sembly ,  checkout Of t h e  launch v e h i c l e  

a d  launch of t h e  s a t e l l i t e .  

The I t a l i a n  launch team, t r a i n e d  b y  NASA a t  i t s  Wallops 

S t a t i o n ,  V a . ,  range SuCCeSsfUllY launched t h e  San Marco-I 

s a t e l l i t e  from Wallops i n  1 9 6 4  and t h e  San Marco-I1 s a t e l l i t e  

from the San Marco p l a t fo rm i n  1967. 
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Use o f  I t a l y ' s  San Marco p l a t fo rm enab le s  NASA t o  

p l ace  t h e  X-ray Exp lo re r  i n t o  an e q u a t o r i a l  o r b i t  w i t h  t he  

smaller Scout r o c k e t  ra ther  t h a n  t h e  larger  launch v e h i c l e s  

r e q u i r e d  f o r  ach iev ing  the same o r b i t  from Cape Kennedy. 

An e q u a t o r i a l  o r b i t  was selected f o r  t h i s  s a t e l l i t e  t o  

bypass  t h e  South A t l a n t i c  area where the E a r t h ' s  r a d i a t i o n  

b e l t s  d i p  c l o s e  t o  t he  s u r f a c e .  T h i s  r a d i a t i o n  could  degrade 

t h e  s p a c e c r a f t ' s  e l e c t r o n i c  s y s t e m s  and t h e  X-ray experiment.  

The X-ray Exp lo re r  i s  the f irst  o f  three s p a c e c r a f t  approved 

f o r  f l i g h t  under t h e  Smal l  Astronomy S a t e l l i t e  program conducted 

b y  N A S A ' s  Off ice  of Space Science and App l i ca t ions .  T h i s  

program has a b a s i c  o b j e c t i v e  of surveying  t h e  c e l e s t i a l  sphe re  

i n  sea rch  of sou rces  of  X-rays and gamma r a y s  both w i t h i n  and 

o u t s i d e  of o u r  galaxy.  

Later SAS s p a c e c r a f t  may b e  approved t o  s tudy  o t h e r  

r eg ions  of t h e  e l ec t romagne t i c  spectrum -- u l t r a v i o l e t  and 

i n f r a r e d .  

The SAS s p a c e c r a f t  are unique i n  t ha t  t h e  s c i e n t i f i c  

i n s t rumen t s  f o r  each mission are conta ined  i n  a separately 

f a b r i c a t e d  s e c t i o n  which I s  f i t t e d  t o  a common bus s e c t i o n .  

Power, a t t i t u d e  c o n t r o l ,  communications, data s t o r a g e  and o t h e r  

i n s t r u m e n t a t i o n  necessa ry  t o  suppor t  the mission are conta ined  

i n  the  bus s e c t i o n .  
-more- 



-6- 

Management of t h e  SAS program i s  d i r e c t e d  by t h e  

Goddard Space F l i g h t  Center ,  Greenbel t ,  Md. The X-ray 

experiment was designed and developed by t h e  American Science 

and Engineer ing  Co., Inc . ,  a t  Cambridge, Mass., which i s  

a l s o  t h e  p r i n c i p a l  experimenter  for t h i s  miss ion .  F a b r i c a t i o n  

of t h e  s p a c e c r a f t  and i n t e g r a t i o n  of t h e  experiment wi th  it 

was accomplished a t  the  Johns Hopkins U n i v e r s i t y ' s  Applied 

Phys ics  Laboratory i n  Howard County, Md., under c o n t r a c t  to 

Goddard. 

The Scout  Launch Vehic le  i s  managed f o r  NASA by i t s  

Langley Research Center ,  Hampton, V a .  It was developed by 

Ling-Temco-Vought , Aerospace Corp., Dallas. 

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

-more- 



-7- 

SAS-A MISSION OBJECTIVES 

The pr imary o b j e c t i v e  of  t h e  Small  Astronomy Satell i te-A 
(X-ray Exp lo re r )  i s  to develop a c a t a l o g  of  c e l e s t i a l  X-ray 
sou rces  by s y s t e m a t i c  scanning  o f  the  c e l e s t i a l  sphere i n  
t h e  energy range o f  2 , 0 0 0  to 20,000 e l e c t r o n  v o l t s .  

Opera t ing  above t h e  E a r t h ' s  energy obscur ing  atmosphere, 
t he  s a t e l l i t e  w i l l  s e a r c h  f o r  X-ray sources  both w i t h i n  and 
o u t s i d e  o u r  galaxy,  t h e  M i l k y  Way. 

Measurements made on known and new X-ray sources  de t ec t ed  
w i l l  i n c l u d e  t h e i r  p o s i t i o n ,  s t r e n g t h ,  s p e c t r a l  composition 
and t i m e  v a r i a t i o n  from minutes t o  months. Expected accuracy 
f o r  t h e  l o c a t i o n  o f  t h e  s t r o n g e r  X-ray sources  i s  one a r c -  
minute and about  15 arc-minutes f o r  t h e  weaker s o u r c e s .  

-more- 
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H I G H  ENERGY ASTRONOMY 

The window of v i s i b l e  l i g h t  th rough which man has a l w a y s  
looked i n t o  space  shows only  a small p a r t  of t h e  e v e n t s  
occur ing  o u t s i d e  t h e  atmosphere of o u r  p l a n e t .  Even t h e  
v i s u a l  images w e  see from E a r t h  are d i s t o r t e d  and clouded by 
tu rbu lence  and s c a t t e r i n g  of l i g h t  i n  t h e  atmosphere.  

A new world of phenomena came i n t o  view when a second 
window was opened t o  the  u n i v e r s e  w i t h  t h e  d i scove ry  about  
38 years  ago t h a t  r a d i o  s i g n a l s  from space  could be d e t e c t e d  
on E a r t h .  

A s  man l e a r n e d  how to surmount t h e  atmospheric  v e i l  w i t h  
space v e h i c l e s  such as b a l l o o n s ,  sounding r o c k e t s  and s a t e l l i t e s ,  
t h e  u n i v e r s e  began coming i n t o  view on a l l  f r e q u e n c i e s  of t k e  
energy spectrum. 

High energy astronomy i s  concerned w i t h  t h e  most  e n e r g e t i c  
forms of  r a d i a t i o n  -- X-rays ,  gamma r a y s ,  and cosmic p a r t i c l e s .  
The observable  energy range  ex tends  from s o f t  X-rays,  about 
250 e l e c t r o n  volts, to the  h i g h e s t  energy cosmic r a y s ,  a lmost  
1 0 0  m i l l i o n  b i l l i o n  e l e c t r o n  v o l t s .  I n  c o n t r a s t ,  a l l  of t h e  
v i s i b l e  l i g h t  cove r s  a range  of  about  two e l e c t r o n  v o l t s .  

A Geiger coun te r  rocke ted  i n t o  space  aboard a sounding 
r o c k e t  i n  1 9 6 2  b y  American Sc ience  and Engineer ing astronomers  
s u r p r i s e d  t h e  world b y  r e v e a l i n g  t h e  e x i s t e n c e  of s e v e r a l  
X-ray sou rces  w i t h i n  our Milky Way ga laxy .  T h i s  f i r s t  major 
s u r p r i s i n g  a s t ronomica l  o b s e r v a t i o n  wi th  a space v e h i c l e  above 
t h e  E a r t h ' s  atmosphere proved to be t h e  b i r t h  of X-ray astronomy. 

S ince  that  beginning ,  j u s t  e i g h t  years ago, X-ray  
astronomy r e s e a r c h  w i t h  sounding r o c k e t s  and b a l l o o n s  has 
r evea led  t h e  e x i s t e n c e  of X-ray stars and X-ray g a l a x i e s ,  so  
c a l l e d  because t h e i r  X-ray energy f a r  exceeds t h e i r  v i s i b l e  
ok r a d i o  energy.  

d i scovered  a g a i n s t  a d i f f u s e  X-ray background t h a t  cove r s  t h e  
e n t i r e  s k y  a lmost  un i formly .  N e a r l y  a l l  of these  sources  are 
be l i eved  to l i e  i n  our  ga laxy  and are c h a r a c t e r i z e d  b y  a n  
average X-ray power about 1 , 0 0 0  t imes g r e a t e r  t h a n  t h e  t o t a l  
energy ou tpu t  of our  Sun. 

To da te ,  some 4 0  d i s c r e t e  sou rces  o f  X- rays  have been 

The s t r o n g e s t  known X-ray sou rce ,  S C O  X-1 l o c a t e d  i n  t h e  
c o n s t e l l a t i o n  Scorp ius ,  w a s  h a r d l y  n o t i c e d  b y  o p t i c a l  o r  r a d i o  
astronomers .  It appeared t o  them as a n  o r d i n a r y  f a i n t  s ta r .  
Y e t ,  t h i s  s tar  rad ia tes  1 0 0  t i m e s  more power i n  X-rays as i t  
does i n  v i s i b l e  l i g h t .  The t r u e n a t u r e  of t h i s  s ta r  i s  s t i l l  
a m y s t e r y  and t h e r e  i s  no a c c e p t a b l e  t h e o r y  as to why it  should 
e m i t  s o  much more X-ray t h a n  v i s i b l e  energy.  

-more- 
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One X-ray source  i s  thought  to o r i g i n a t e  i n  t h e  d i s t a n t  
r a d i o  ga laxy  Virgo A (M87). The X-ray power of t h i s  sou rce  
i s  about 70 t i m e s  i t s  r a d i o  power. 

Most X-ray sou rces  have y e t  t o  be i d e n t i f i e d  w i t h  v i s i b l e  
or r a d i o  c o u n t e r p a r t s ,  even though there  i s  s t r o n g  ev idence  
t h a t  t h e y  are  a s s o c i a t e d  w i t h  supernova (exploded s ta rs )  and 
p u l s a r s .  Weaker evidence l i n k s  X-rays w i t h  r a d i o  g a l a x i e s  
and q u a s a r s .  

I n  one c a s e ,  pu lsed  X-rays  have been observed coming from 
t h e  Crab nebula  (a  s t a r  remnant be l i eved  to have exploded n i n e  
c e n t u r i e s  ago)  a t  t h e  r a t e  of about  30 pulses-per-second. Each 
pu l se  c o n t a i n s  as much energy as could b e  produced by c o l l e c t i n g  
t h e  e n t i r e  e l e c t r i c a l  ou tput  of our  p r e s e n t  t e r r e s t r i a l  c i v i l i -  
z a t i o n  for 1 0  m i l l i o n  years .  

These f i n d i n g s  r e p r e s e n t  a major beginning  s t e p  toward 
t h e  g o a l  o f  unders tanding  t h e  h igh  energy phenomena i n  our 
galaxy and t h o s e  which govern t h e  p r i n c i p a l  p h y s i c a l  p r o c e s s e s  
of t h e  u n i v e r s e .  

S c i e n t i s t s  t h i n k  t h a t  t h e  t i m e  i s  now r i p e  f o r  d e t a i l e d  
studi.es of t h e  X-ray phenomena already d i scove red  and f o r  much 
more thorough surveys  of t h e  s k y  t o  de te rmine  t h e  numbers and 
types  of o b j e c t s  e m i t t i n g  h igh  energy X-rays.  Also c o r r e l a t i o n s  
between X-ray ,  v f s i b l e ,  u l t r a v i o l e t ,  i n f r a r e d  and r a d i o  a s t r o n -  
omy o b s e r v a t i o n s  must be  done to f u r t h e r  t h e  unders tanding  of 
t h e  n a t u r e  of  t h e  X-ray sou rces .  

The advent  of  t h e  X-ray Exp lo re r ,  f i rs t  i n  t h e  Smal l  
Astronomy S a t e l l i t e  s e r i e s ,  now makes i t  p o s s i b l e  f o r  man to 
take a g i a n t  s t e p  i n  astronomy. Its sys t ema t i c  d e t e c t i o n  of 
X-ray sources  some 30 times weaker t h a n  t h e  weakest known source  
i s  expected to r e v e a l  a heaven f u l l  of X-ray s ta rs .  I n  t h i s  
r e s p e c t ,  t h e  s a t e l l i t e  has been compared to t h e  development of 
t h e  f i r s t  l a r g e  o p t i c a l  t e l e s c o p e  which d i s c l o s e d  b i l l i o n s  of 
v i s i b l e  stars i n  the heavens not  seen  by the  naked eye .  

Quick r e a t i o n  c o r r e l a t i o n  of X-ray sou rces  w i t h  o p t i c a l  
and r a d i o  sources  w i l l  p rovide  astronomers  new i n s i g h t  about  
t h e  p h y s i c a l  s t r u c t u r e  and energy ba lance  of t h e  o b j e c t s  i n  
t h e  u n i v e r s e  as w e l l  as t h e  major energy t r a n s f e r s  occur ing  
i n  t h e  u n i v e r s e .  

S ince  X-rays are very  p e n e t r a t i n g ,  t h e y  may provide  a 
means of s tudy ing  r e g i o n s  nea r  t h e  c e n t e r  of our  ga laxy  t h a t  
are n o t  a c c e s s i b l e  i n  o t h e r  ways.  

-more- 
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X-ray astronomy o f f e r s  s c i e n t i s t s  new oppor tun i ty  t o  
s tudy some of t h e  most dynamic aspects of s t e l l a r  o b j e c t s .  
Many a s t r o p h y s i c i s t s  b e l i e v e  w e  may be observ ing  t h e  climax 
of t h e  s te l la r  e v o l u t i o n  p rocess .  

s ta r ' s  thermal  p rocesses  -- t he  e v e n t s  t h a t  j u s t  b o i l  a long  -- high energy astronomy ( i n c l u d i n g  X-rays) r e v e a l s  t h e  non- 
thermal  e v e n t s .  These are t h e  t r u l y  d i s r u p t i v e  p rocesses  
which r e p r e s e n t  major changes i n  t h e  way energy i s  d i s t r i b u t e d .  

Whereas o p t i c a l  astronomy t e l l s  t h e  s c i e n t i s t  about a 

-more- 
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THE SPACECRAFT AND ITS OPERATIONS 

The SAS spacecraft is unique in that it utilizes a common 
control section to carry and support custom experiments on 
separate missions. This design is intended to minimize costs 
for follow-on programs. 

The control section consists of an aluminum shell which 
houses all the systems necessary for attitude control, data 
storage, power storage and regulation, and communications. 
The 140-pound (63.6 Kg) experiment is supported on the upper 
end of the 175-pound (79.5 kilograms) control section. 

The lightweight cylindrical shell of the control section 
measures about two feet (61 centimeters) in diameter by two 
feet long. Four solar paddles, hinged to the outer rim of 
this shell, provide an average of 27 watts of raw power to the 
spacecraft and experiment day and night. 

Folded against the spacecraft during launch, these paddles 
extend perpendicular to the control section in orbit where they 
measure about 1 3  feet (3.9 meters) tip to tip. Two command 
antennas and a single telemetry antenna are mounted to the ends 
of three of the solar paddles. 

In orbit, the spacecraft rotates at the rate of five 
revolutions per hour causing the experiment window to sweep 
across teh sky in search of X-ray sources. Stabilization of 
the spacecraft at this slow rotation is provided by an internal 
wheel that spins like a gyroscope. An electromagnet system 
helps control the spin rate and a nutation damper provides 

, further stabilization. 

The most unique feature of the spacecraft is its attitude 
control system which also contains an electromagnet. When 
energized, this device acts like a compass needle and attempts 
to align the spacecraft with the Earth's magnetic field. Thus, 
the spacecraft can be pointed to any direction in the sky upon 
ground command. 

-more- 



1 

Y 
m 
I 

AND 

Y SATELLITE - A \ 



-12- 

THE X-RAY EXPERIMENT 

The X-ray astronomy ins t rument  i s  an advanced v e r s i o n  of 
an experiment p r e v i o u s l y  flown on sounding r o c k e t s  and i s  a l s o  
designed f o r  use  on manned s p a c e c r a f t ,  It was des igned  and 
b u i l t  by American Science and Engineer ing,  I n c . ,  Cambridge, 
Mass. 

T h i s  140-pound (63.6 Ulogram)  experiment package i s  
d iv ided  i n t o  two e s s e n t i a l l y  i d e n t i i a l  h a l v e s ,  each independent 
of t h e  o t h e r .  Beyond t h e  redunaancy provided by t h e  two similar 
h a l v e s ,  each experiment s i d e  c o n t a i n s  redundant  e lements .  

Each experiment half  b a s i c a l l y  c o n s i s t s  of an X-ray d e t e c t o r ,  
a mechanical c o l l i m a t o r  which d e f i n e s  t h e  viewing d i r e c t i o n  
of t h e  d e t e c t o r ,  and t h e  necessary  p rocess ing  e l e c t r o n i c s .  

For high r e s o l u t i o n ,  t h e  c o l l i m a t o r  on one s i d e  of t h e  
experiment w i l l  p rovide  a narrow one-by-ten degree  f i e l d  of 
view. For high s e n s i t i v i t y ,  t h e  o t h e r  s ide 's  c o l l i m a t o r  w i l l  
provide a wide ten-by-ten degree f i e l d  of view. Both s i d e s  
of t h e  experiment scan  t h e  same p a t h  i n  t h e  c e l e s t i a l  sphe re .  

c e l e s t i a l  sphere  i s  t h e n  determined w i t h  t h e  a i d  of s ta r  and 
Sun s e n s o r s  a l i g n e d  w i t h  t h e  experiment c o l l i m a t o r s .  

The l o c a t i o n  of d e t e c t e d  X-ray sou rces  w i t h  r e s p e c t  to t h e  

-more- 
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SCOUT LAUNCH VEHICLE 

Scout is NASA's only solid propellant launch vehicle with 
orbital capacity. The first development Scout was launched 
July 1, 1960. The SAS-A mission is expected t o  be the 72nd 
Scout hunch. Since the Scout was recertified in 1963., the 
h m c h  vehicle has attained a 94 per cent success record. 

Scout B is a four-stage solid propellant rocket system* 
Scout No- S-175 and the spacecraft will be set on an initial 
launch azimuth of goo t o  obtain a 342 statute mile (550 
meter) circular orbit with 2.90 inclination and 95.6 minutes 
to complete one revolution. 

The four Scout motors -- Algol 11, Castor 11, Antares 11, 
and Altair 111 -- are interlocked with transition sections 
that contain guidance, control,,ignition, and instrumentation 
systems, separation mechanics and the spin motors needed t o  
stabilize the fourth stage. 
surfaces, jet vanes and hydrogen peroxide jets. 

Control is achieved by aerodynamic 

The launch vehicle is approximately 73 feet (22.25 meters) 
long and weighs about 40,000 pounds (17,144 kilograms) a t  
liftoff. 

The Scout program is managed by NASA's Langley Research 
Center, Hampton, Va. The launch vehicle is built by LTV Aerospace 
CorP=, Dallas. The San Marco launch complex is owned and 
operated by the Italian government and this Scout Will be 
l a ~ ~ h e d  by an Italian launch crew. 

-more- 
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LAUNCH PLATFORM 

The San Marco launch platform,  which looks much l i k e  
an off-shore o i l  d r i l l i n g ;  i n s t a l l a t i o n ,  i s  owned and opera ted  
b y  the I t a l i a n  government. It i s  s t a t i o n e d  i n  Formosa Bay 
three miles ( 4 . 8  Kilometers)  o f f  t h e  c o a s t  of  Kenya about  

- -- 2 1/2 degrees sou th  o f  t h e  Equator.  A smaller p l a t fo rm,  t h e  
S a n t a g f t a ,  l o c a t e d  500 ya rds  (457 meters) from San Marco, 
c o n t a i n s  t h e  c o n t r o l  and ope ra t ions  c e n t e r ,  range equipment 
and t e s t  rooms. The two p la t forms  are connected by submarine 
c o n t r o l  and power cables. 

__ _ A -  < -  

NASA w i l l  reimburse t h e  Un ive r s i ty  of Romels Aerospace 

The p l a t f o r m  was f i r s t  used f o r  the s u c c e s s f u l  launch on 

Research Center  f o r  launch c o s t s .  

A p r i l  26, 1967 of t he  I t a l i a n  s c i e n t i f i c  s a t e l l i t e  San Marc0 
I1 i n  a coope ra t ive  i n t e r n a t i o n a l  p r o j e c t  i n  which NASA pro- 
vided t h e  Scout launch v e h i c l e .  

The San Marco r o c k e t  p la t form has 20 s t e e l  l e g s  f i r m l y  
embedded i n  t h e  sandy seabed a t  l a t i t u d e  2' - 56',40t1 South,  
l ong i tude  40°  - 1 2 '  - 47" East -- i dea l  f o r  e q u a t o r i a l  space  
launchings .  The 120-foot (36.5 meter) shed which houses t h e  
Scout v e h i c l e  p r i o r  t o  launch i s  a i r  condft ioned f o r  enyipon- 
mental  c o n t r o l .  A large p i t  on the  launch p l a t fo rm,  open t o  
t h e  sea, w i l l  absorb t h e  r o c k e t  exhaust  o f  t he  Scout f i r s t -  
stage motor. 

The San ta  R i t a  p i a t fo rm,  a modified o i l  d r i l l i n g  p l a t fo rm 
b u i l t  by t h e  I t a l i a n  f i r m  Nuovo Pignone, con ta ins  t h e  nerve  
c e n t e r  of  t h e  p r o j e c t ,  t h e  c o n t r o l  room, and houses t h e  
t r a c k i n g  and in s t rumen ta t ion  r e q u i r e d  t o  launch and t r a c k  t h e  
s c o u t .  

There are 23 cab le s  l inkj-cg t h e  San Marco'launch complex 
w l t h  i t s  s i s te r  p l a t fo rm.  Some idea of t h e  complexity of t h e  
o p e r a t i o n  can be gained from the f a c t  t h a t  there  are more than  
3,000 connec t ions  of v a r i o u s  kinds l i n k i n g  t h e  two p l a t fo rms .  
Independent gene ra to r s  a t  t h e  two l o c a t i o n s  produce e l e c t r i c i t y  
a t  two vo l t ages  t o  meet t he  requirements  of t h e  s c i e n t i f i c  
equipment and t h e  housing and o the r  f a c i l i t i e s .  

-more - 



PL 

NASA G-71- 1130 



-15- 

OPERATIONS CONTROL, TRACKING AND DATA A C Q U I S I T I O N  

The f o c a l  p o i n t  f o r  c o n t r o l  of t h e  SAS-A launch  i s  t h e  
base camp of  t he  San Maroo launch s i t e  on Formosa Bay,  Kenya. 
Located on t h e  c o a s t  w i t h i n  s i g h t  of t h e  o f f s h o r e  launch  
p l a t fo rm,  t h i s  camp i s  l inked  by vo ice  and t e l e t y p e  communi- 
c a t i o n s  t o  the SAS Cont ro l  Center  a t  t h e  Goddard Space F l i g h t  
Center  ove r  the  worldwide NASA Communications S y s t e m  -- 
NASCOM. 

A l l  commands f o r  t h e  SAS-A, once i t  i s  i n  o r b i t ,  o r i g i n a t e  
a t  t he  Goddard c o n t r o l  c e n t e r .  

The primary ground s t a t i o n  f o r  g e n e r a t i n g  commands to t h e  
s p a c e c r a f t  as w e l l  as t r a c k i n g  and a c q u i r i n g  data from it i s  
t h e  Q u i t o ,  Ecuador, s t a t i o n  of  NASA's worldwide Space Tracking 
and Data Acqu i s i t i on  Network ( S T A D A N ) .  

A s  t h e  s p a c e c r a f t  O r b i t s  the globe over the  e q u a t o r  about 
once every  96 minutes ,  it cont-inuously r a d i o s  s p a c e c r a f t  and 
experiment data back to the  E a r t h .  Simultaneously,  an onboard 
r e c o r d e r  t a p e s  t h i s  same data f o r  l a t e r  playback a t  30 t imes 
recorded  speed to t h e  Q u i t o  s t a t i o n  once p e r  o r b i t .  

Three to f i v e  of these taped  t r a n s m i s s i o n s  w i l l  b e  t r a n s -  
m i t t e d  d a i l y  to Goddard over  t he  NASCOM f o r  a s s e s s i n g  t h e  con- 
d i t i o n  of t h e  s p a c e c r a f t  and i t s  X-ray experiment .  Three of 
t h e s e  w i l l  be s e n t  from Goddard over  a data l i n k  to t h e  American 
Sc ience  and Engineer ing,  I n c . ,  i n  Cambridge, Mass., f o r  e x p e r i -  
ment a n a l y s i s .  

I n  case  o f  s eve re  ionosphe r i c  s torms over  South America, 
s e v e r a l  o t h e r  f o r e i g n  s t a t i o n s  around t h e  globe can command 
t h e  s p a c e c r a f t ' s  tape r e c o r d e r  and take data from i t .  These 
inc lude  F rance ' s  Centre  Na t iona l  d 'E tudes  S p a t i a l e s  (CNES) 
s t a t i o n  i n  B r a z z a v i l l e ,  Congo Republ ic ;  and t h e  Mobile I t a l i a n  
T e l e m e t r y  S t a t i o n  a t  t he  base camp of t h e  San Marco launch S i t e .  

I n  a d d i t i o n  to s e r v i n g  as a t r a c k i n g  beacon, t he  con- 
t i n u o u s  t e l e m e t r y  s i g n a l  from t h e  s p a c e c r a f t  a l lows  ground 
s t a t i o n s  around the  g lobe  to c o l l e c t  v i t a l  data from the space-  
c r a f t  should  i t s  r e c o r d e r  f a i l .  These s t a t i o n s  i n c l u d e :  
S T A D A N ' s  Q u i t o ,  Ecuador s t a t i o n ;  CNES' Kourou, French Guiana 
and B r a z z a v i l l e  s t a t i o n s ;  N A S A ' s  Ascension I s l a n d  s t a t i o n ;  
I%a-ly's  Kenya s t a t i o n ;  and the  B r i t i s h  s t a t i o n  i n  S ingapore .  

-more- 
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LAUNCH AND ORBIT SEQUENCE OF EVENTS 

The sequence of  even t s  from l i f t o f f  u n t i l  t h e  space- 
c r a f t  i s  f u l l y  o p e r a t i o n a l  i s  as fo l lows:  

Launch Sequence 

Event 

L i f t o f f  

F i r s t  stage burnout  

Second stage i g n i t i o n  

Time (seconds)  

0.00 

76.35 

79 -08 

Second stage burnout 118.86 

Thi rd  stage i g n i t i o n  133.64 

T h i r d  stage burnout 169.45 

Spin-up 545 9 77 

Th i rd  stage s e p a r a t i o n  

Four th  stage i g n i t i o n  

Four th  stage burnout & 
o r b i t a l  i n j e c t i o n  

Spacec ra f t  s e p a r a t i o n  

F i r s t  O r b i t  

547 27 

552.12 

A l l  o f  t h e  ground s t a t i o n s  inc luded  i n  t h e  i n t e r n a t i o n a l  
t r a c k i n g  and data a c q u i s i t i o n  suppor t  w i l l  t r a c k  o r  c o l l e c t  
data from the  X-ray Explorer  du r ing  t h e  f i r s t  o r b i t .  The 
s p a c e c r a f t  should pass over  t h e  Q u i t o ,  Ecuadcr, s t a t i o n  about 
one hour  a f t e r  l i f t o f f .  A s  t h e  prime ground s t a t i o n ,  i t  w i l l  
confirm t h a t  t he  s p a c e c r a f t  has s e p a r a t e d  from the  f o u r t h  stage 
and g e n e r a l l y  check t h e  cond i t ion  of the  s p a c e c r a f t  b y  c o l l e c t -  
i n g  data from the  onboard tape r e c o r d e r .  Commands from t h i s  
s t a t i o n  a l s o  w i l l  e n e r g i z e  a momentum wheel and a n u t a t i o n  
damper s y s t e m  i n  the  s p a c e c r a f t  for s t a b i l i z a t i o n  purposes .  

Second O r b i t  

During t h e  second Quito pass, some two hours  a f t e r  launch ,  
this s t a t i o n  w i l l  c o l l e c t  t aped  data and g e n e r a l l y  check t h e  
s p a c e c r a f t  I s  cond i t ion .  The Sun shades f o r  t h e  s p a c e c r a f t  s 
s t a r  s e n s o r  w i l l  be deployed and the  l o w  v o l t a g e  p o r t i o n  of 
t h e  X-ray equipment w i l l  be t u r n e d  on and off f o r  a check. 

-more- 
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T h i r d  O r b i t  

Three hours  a f t e r  l i f t o f f ,  Q u i t o  w i l l  e n e r g i z e  t h e  
s p a c e c r a f t ’ s  magnetic de-spin device  t o  slow t h e  s p i n  r a t e  
from f i v e  rpm t o  1 /12  rpm. 

Subsequent O r b i t s  

It may b e  s e v e r a l  days  be fo re  t h e  s p a c e c r a f t  i s  i ’ U l l Y  
s t a b i l i z e d  and r o t a t i n g  a t  t h e  des i red  ra te .  A t  t h i s  p o i n t ,  
t h e  s p a c e c r a f t  w i l l  b e  o r i e n t e d  w i t h  t h e  magnetic a t t i t u d e  
c o n t r o l  s y s t e m  s o  t ha t  t h e  X-ray experiment can scan t h e  
Milky Way t o  c o l l e c t  t h e  f irst  s c i e n t i f i c  data. !The exper i -  
ment w i l l  t hen  be tu rned  on. From t h i s  p o i n t  on, data w i l l  be  
c o l l e c t e d  cont inuous ly ,  recorded  onboard t h e  s p a c e c r a f t  and 
rad ioed  once-per-orbit  t o  Qui to  u n l e s s  a contingency s i t u a t i o n  
d i c t a t e s  o therwise .  

-more - 
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NOTE TO EDITORS: 

The following background information of the National 

Aeronautics and Space Administrationls Small Astronomy 

Satellite (SAS) launch, now scheduled for Dec. 12 from the 

San Marco Equatorial launch platform in the Indian Ocean, 

is offered as a supplement to the SAS Press Kit issued earlier. 
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SAN MARC0 EQUATORIAL RANGE 

The San Marco Range was proposed by Centro Ricerche 
Aerospaziali (CRA) in 1961, based on the desirability of: 

1. Establishing a seaborne mobile orbital launch facility 
indepe'ndent of the mainland; 

2. Providing an efficient and economic system capable of 

These requirements were met by selecting two sea platforms 

accomplishing direct equatorial orbit. 

(similar to those employed for oil research in deep water) as 
launching pad and instrumentation location. 

I 

This solution is also advantageous for t h e  delivery of 
large, heavy hardware, such as rocket motors. These items 
can be directly transhipped from cargo ship to launching pad. 

The other advantage of the San Marco Range as a launching 
site for the Scout vehicle, is the possibility of injecting 
directly into equatorial orbit relatively large payloads with 
a reliable and economic rocket such as the Scout vehicle. It is 
possible to obtain equatorial orbits from launch ranges located 
in other latitudes, but this requires a "dogleg" maneuver which 
necessitates a larger and more expensive rocket. 

The availability of the San Marco Range is important because 
of the variety of scientific experiments which require an equa- 
torial orbit, particularly those related to the study of the 
Earth's atmosphere gravitation, magnetic field, and radiation 
belts. 

The CRA, in selecting a launch site for the San Marco Range 
in international waters, chose the region of Formosa Bay in the 
Indian Ocean about three miles off the coast of Kenya, Africa, 
with the range proper extending eastward from that point. 

In 1962, the general design was completed and a formal 
proposal was made to NASA for development of a joint cooperative 
project to launch the San Marco I1 satellite with epperiments of 
mutual scientific interest into equatorial orbit utilizing a 
Scout vehicle. In the same year a Memorandum of Understanding 
was signed between the former Italian Space Commission and'NASA 
under the terms of which CRA would design and bulld t h e  Range 
equipped with a Scout launch complex and launching crew. CRA 
would prepare the scientific satellite. N A S A  agreed t o  providc 
the Scout  launch vehicle, the training servi-ces for the  Italian 
launch crew and the tracking network into which the CHA MoL)ile 
Italian Telemetry Station (MITS) would be integrated. 

-more- 



CRA u t i l i z e d ,  f o r  t h e  c o n s t r u c t i o n  of  t h e  f a c i l i t y ,  two 
e x i s t i n g  o f f s h o r e  p l a t fo rms .  A launch c o n t r o l  c e n t e r  was 
developed on t h e  p l a t fo rm,  Santa  R i t a ,  ob t a ined  from t h e  I t a l i a n  
Nat iona l  O i l  Company (ENI). A launch p l a t fo rm was developed on 
t h e  sea-going p i e r ,  San Marco. The CRA was a l s o  r e s p o n s i b l e  
for t h e  f a b r i c a t i o n  of a l l  Ground Support Equipment and i t s  
i n t e g r a t i o n  i n t o  t h e  complex. 

Modi f i ca t ions  of t h e  p l a t fo rms  and i n s t a l l a t i o n  work 
were accomplished i n  La  Spez ia ,  I t a l y ,  by CRA pe r sonne l  d u r i n g  
1965. The p l a t fo rms  were towed t o  t h e  P o r t  of Mombasa, Kenya, 
Af r i ca ,  where equipment i n s t a l l a t i o n  cont inued  from June t o  
November 1966. 

The p l a t fo rms  were towed some 90  miles n o r t h  t o  Formosa 
Bay where f rom December 1966 t o  February 1967 t h e  Range was 
i n t e g r a t e d ,  checked-out and v a l i d a t e d .  

The f i r s t  s a t e l l i t e  was s u c c e s s f u l l y  p laced  i n  o r b i t  from 
t h i s  s i t e  on A p r i l  26, 1967, e s t a b l i s h i n g  t h e  San Marco 
E q u a t o r i a l  Mobile Range as an o p e r a t i n g  r ange .  

40'12 ' 45" long i tude  East and 2 5611811 South l a t i t u d e ,  
Geographical  c o o r d i n a t e s  8f t h e  San Marco p l a t fo rm are  

The main components of t h e  Range are t h e  San Marco p la t form 
and t h e  Santa  Rita p l a t fo rm.  
nea r  t h e  v i l l a g e  of Ngomeni, i s  u t i l i z e d  f o r  t r a n s f e r  of Range 
personnel  and i t ems .  

Dimensions of t h e  San Marco p l a t fo rm are:  l e n g t h  300 f t . ,  
dep th  g O f t ,  It has 20 s t e e l  legs  embedded i n  t h e  sandy seabed. 
On t h e  p l a t fo rm i s  t h e  Standard Scout Launch Complex which i n c l u d e s  
t h e  launcher  and t h e  120-foot shed which houses t h e  Scout v e h i c l e  
p r i o r  t o  launch i n  an a i r  condi t ioned  environment.  The o t h e r  
main i tems  are  t h e  p r e p a r a t i o n  shed and t h e  c l e a n  room t o  house 
the  s p a c e c r a f t  be fo re  i t  i s  mated w i t h  t h e  v e h i c l e .  F a c i l i t i e s  
i n c l u d e  t h e  hydrogen peroxide  room t e r m i n a l  b u i l d i n g ,  compressed 
a i r  s y s t e m ,  s t o r a g e  and crew accommodations. 

A large p i t  on t h e  launch p la t form,  open t o  the sea absorbs  
t h e  r o c k e t  exhaust  of t h e  Scout first-stage motor. 

The Santa  R i t a  p l a t fo rm,  c o n t a i n s  t h e  nerve c e n t e r  of t h e  
Range, t h e  v e h i c l e  c o n t r o l  room (blockhouse)  and houses t r a c k i n g  
and i n s t r u m e n t a t i o n  equipment, radar and t e l eme t ry  s t a t i o n s .  

A 'base camp l o c a t e d  on t h e  Coast ,  

-more- 
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1 On board Santa  R i t a  t h e r e  are a l s o  t h e  accommodations 
f o r  t h e  launch and range  crew, t h e  main c a f e t e r i a  and o t h e r  
g e n e r a l  s e r v i c e s .  

The main communication s y s t e m  which connects  the San 
Marco Range w i t h  t h e  E a s t  Af r i can  telecommunications S t a t i o n  
i n  Mombasa and w i t h  t h e  r e s t  of the  world o r i g i n a t e s  on t h e  
S a n t a  R i t a  p l a t fo rm.  Many vo ice  channels  and t e l e t y p e  channels  
are a v a i l a b l e .  

There  are 23 submarine c a b l e s  l i n k i n g  the San Marco Launch 
complex w i t h  i t s  sister p la t fo rm.  Some idea of t h e  complexity 
of t h e  o p e r a t i o n  can be ga ined  from t h e  f a c t  t h a t  there  are more 
t h a n  3 ,000  connect ions  of va r ious  k inds  l i n k i n g  t h e  two platforms.  

Independent g e n e r a t o r s  a t  t h e  two l o c a t i o n s  produce e l e c -  
t r i c i t y  a t  two v o l t a g e s  to meet t h e  requi rements  of t he  s c i e n t i f i c  
equipment and t h e  housing and o t h e r  f a c i l i t i e s .  

A t  t h e  p r e s e n t  t i m e  t h e  San Marco Range has t h e  c a p a b i l i t y  
of  p l a c i n g  s c i e n t i f i c  s a t e l l i t e s  i n t o  e q u a t o r i a l  o r b i t s  of  t h e  
fo l lowing  c h a r a c t e r i s t i c s  w i t h  a s t a n d a r d  Scout r o c k e t ,  (Scout  
C ) :  

Low o r b i t  (500km.) 320 l b s .  

High e l i p t i c  o r b i t  
( 4 0 0  km. p e r i g e e  27,000 km.  apogee) 1 0 0  l b s .  

stage (Algol  111) w i l l  boost  t h e  c a p a b i l i t i e s  of t h e  range t o  
t h e  fo l lowing  v a l u e s :  

During 1971, it i s  expected t h a t  u s e  of a new Scout f i r s t  

Low o r b i t  450 l b s .  

150 l b s .  High e c c e n t r i c  

The San Marco Range a l s o  has t h e  c a p a b i l i t y  o f  launching  
sounding r o c k e t s  u t i l i z i n g  a sounding r o c k e t  Omnitype l aunche r .  

t i o n  of such Kenya t e c h n i c a l  and s c i e n t i f i c  o r g a n i z a t i o n s  as 
EAPT ( E a s t  Af r i ca  Pos t  and Telecommunications), EARH ( E a s t  
Africa Ra i l road  and Harbours) ,  E a s t  A f r i c a  Meteorologic Se rv ice  
and o t h e r s .  

The o v e r a l l  o p e r a t i o n  i s  made p o s s i b l e  through t h e  coopera- 
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T h i s  coope ra t ive  e f f o r t  i s  provided f o r  i n  an agreement 
between t h e  CRA and t h e  Un’iversity of  Na i rob i ,  and by a 
memorandum between t h e  Kenyan Government and t h e  I ta l ian  
Government. 

Under t h i s  agreement t h e  Kenyan Government leased a p i e c e  
of l and ,  nea r  t h e  v i l l a g e  of Ngomeni, t o  provide  an  area f o r  
t h e  San Marco Range Base Camp and t h e  Mobile I t a l i a n  Telemetry 
S t a t i o n .  

The San Marco Range i s  owned and ope ra t ed  by t h e  U n i v e r s i t a  
d e g l i  S t u d i  d i  Roma (Un ive r s i ty  of  Rome), through i t s  Centro 
Ricerche Aerospaz ia l i .  The Centro Ricerche Aerospaz ia l i  i s  
r e s p o n s i b l e  for management, o p e r a t i o n  and maintenance of t h e  
range .  

The CRA i s  a s p e c i a l i z e d  space s c i e n c e  and technology 
l a b o r a t o r y  c o n s i s t i n g  o f :  

1. E l e c t r o n i c  l a b o r a t o r i e s  f o r  t h e  d e s i g n  and c o n s t r u c t i o n  
of s a t e l l i t e s ,  such as San Marco I, San Marco 11, San Marco C 
and ELDO STV. 

2 .  A space environment l a b o r a t o r y  f o r  t h e  ground t e s t i n g  
of s a t e l l i t e s  and s imula t ion  of  t h e  space  environment.  

3 .  A guidance and p ropu l s ion  l a b o r a t o r y  where problems 
connected w i t h  r o c k e t s  and v e h i c l e  ground suppor t  equipment 
are s t u d i e d .  

4 .  An aerospace  f l i g h t  l a b o r a t o r y  c o n s i s t i n g  of hypersonic ,  
supe r son ic ,  a r c  t u n n e l  and wind t u n n e l ,  f o r  t h e  exper imenta l  
s tudy  of aerospace  problems. 

5. A computing, t r a c k i n g  and communications l a b o r a t o r y  
c o n s i s t i n g  of a h igh  speed computer f a c i l i t y  and MITS s t a t i o n .  

6 .  The San Marco Range. 
L 
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MITS STATION 

The CRA Mobile I t a l i a n  T e l e m e t r y  S t a t i o n  (MITS) l o c a t e d  
a t  t h e  San Marco Range Base Camp, i s  p a r t i c i p a t i n g  i n  t h e  SAS-A 
launch o p e r a t i o n .  

The IVIT'I'S S t a t i o n  c o n s i s t s  of three a i r  cond i t ioned  vans,  
a high g a i n  a u t o  t r a c k  an tenna  mounted on a t r u c k  and two 100 kw, 
mobj.le powes g e n e r a t o r s .  The main van c o n t a i n s  t h e  s t a t i o n  
o p e r a t i n g  on 136 Mhz compatible  w i t h  t he  s t a n d a r d  STADAN s y s t e m .  
The o t h e r  two vans c o n t a i n  t h e  s a t e l l i t e  command s t a t i o n ,  t h e  
computing f a c i l i t y  f o r  qu ick  o r b i t a l  parameter  d e t e r m i n a t i o n  
and o t h e r  cruxi l iary equipment. 

The s t a t l o n  i s  a l so  equipped w i t h  an i n t e r f e r o m e t r i c  s y s t e m  
of t h e  Mini t rpck  t y p e ,  f o r  t r a c k i n g  purposes .  

-more- 
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