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Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  

EARTH ORBITAL MANNED SPACE FLIGHT 
PROGRAM MEMORANDUM 

SUUMARY AND DECISIONS 

The aucct:ss of Apollo 11 has  had a s i g n i f i c a n t  i n f luence  i n  shaping t h e  

FY 1971 budget f o r  ex tending  manned space f l i g h t  c a p a b i l i t y .  "hi!.; 

success  bot'h i n  terms of miss ion  accomplishment and equipment performance 

has  permit ted mod i f i ca t ions  i n  o p e r a t i o n a l  procedures  r e s u l t i n g  i n  major 

e c o o m i e s  f o r  t h e  near  term program. The A p o l l o  program has  provided t h e  

t echno log ica l  foundat ion for t h e  developnent  of new and improved 

capabi1 i t : i es  necessary  f o r  f u r t h e r  advanced e x p l o r a t i o n  of t h e  e 8 r t h ' S  

enviromwnt. ,  t h e  moon, and t h e  solar system. 

E a r t h  OQ,il:al Manned Space F l i g h t  

The major o b j e c t i v e  of Earth O r b i t a l  Manned Space F l i g h t  as es t a l t l i shed  by 

t h e  Space Task Group is: "to extend and u t i l i z e  t h e  unique c a p a 1 ) i l i t i e s  

i n  e a r t h  o r b i t  f o r  t h e  development of t h e  c a p a b i l i t y  to u t i l i z e  tind e x p l a r e  

S Q B C ~ ,  f o r  t h e  enhancement of our  s c i e n t i f i c  and t e c h n i c a l  knowledge and 

f o r  b e n e f i c i a l  a p p l i c a t i o n s . "  In p u r s u i t  of t h i s  o b j e c t i v e ,  i t  is necessary  

to develop systems wi th  emphasis upon t h e  c r i t i c a l  f a c t o r s  o f  comonal i ty ,  

rensabi l . i t .y ,  and economy t o  p lace  and s u s t a i n  men i n  orbit for extended 

per iodo  of t i m e .  The achievement of t h i s  c a p a b i l i t y  r e q u i r e s  the 
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development o f  l ong-dura t ion  m u l t i q a n n e d  space s t a t i o n s  wi th  inte1;ral  

and in te rdependent  o p e r a t i o n a l  systems and experimental  modules anal a 

l o w  c o s t  e a r t h - t o - o r b i t  t r a n s p o r t a t i o n  system f o r  resupply.  

Mercury, Gemini and e a r l y  A p o l l o  f l i g h t s  have provided t h e  spiice f l i g h t  

exper ience  t h a t  w i l l  l ead  t o  t h e  es tab l i shment  of a l a r g e  penaanent 

manned o r b i t i n g  base.  The core  of t h e  c u r r e n t  e a r t h  o r b i t a l  program is 

Apollo Ayplitcations w i t h  i n i t i a l  o r b i t i n g  of a Dry Workshop scheduled 

for 1972 .  This  miss ion  relies h e a v i l y  on e x i s t i n g  hardware and systems and 

w i l l  prowde: necessary  i n s i g h t  for des ign  and o p e r a t i o n  of a f u t u r e  space 

s t a t i o n .  Tne Workshop w i l l  be o u t f i t t e d  oa t h e  ground, launched crn a 

two-stage Sa tu rn  V, and w i l l  i nc lude  the major subsystems and expc5riment.s 

necessary  t o  q u a l i f y  as  an embryonic space s t a t i o n .  The Workshop 

experiments  i nc lude  a manned s o l a r  astronomy t e l e scope  which w i l l  

provide alddi t ional  d a t a  on t h e  sun ' s  s u r f a c e  and corona, and exper ience  

i n  nlannecl o p e r a t i o n s  of s c i e n t i f i c  ins t ruments  i n  space.  

will.  be r e v i s i t e d  by a s t r o n a u t  crews a t  i n t e r v a l s  over  t h e  span cbf a 

year. 

s t ruc tu i re  a f t e r  an  untended s t a y  i n  o r b i t  w i l l  be t e s t e d .  The i t i i t i a l  

miss ion  is planned for 28 days  d u r a t i o n ;  t h e  second and t h i r d  w i l  5 be 

extended t o  56 days each.  The primary experiments  i n  a d d i t i o n  t o  t h e  

solar t e l e scope  are medical and dea l  wi th  phys io log ica l  and psyclrological 

e v a l u a t i o n  of man's performance c a p a b i l i t i e s  i n  space.  

The Workshop 

For t h e  f i r s t  t i m e  t h e  concept of r eus ing  a h a b i t a b l e  space 
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FY 1971 Budget - Major Decisions 

S a t u r n  V WtrrkshoE 

The AAP pr:ogi:am h a s  been r e d i r e c t e d  t o  provide a d r y  workshop miss ion  i n  

1972 wi th  ,:hiree manned visits planned dur ing  t h e  one-year l i f e t i m e .  The 

concept  o:E equipping t h e  l a b o r a t o r y  on t h e  ground and one-year 1if t : t ime 

enhances tile Workshop mis s ion  as a bu i ld ing  block provid ing  Val id  ciata 

on experiroeniLa1 and o p e r a t i o n a l  hardware and manned o p e r a t i n g  techt t iques 

f o r  a p p l i c a t i o n  i n  space s t a t i o n  p lanning  and des ign .  

Space S t a t i o n  

We are recmnending  funding i n  FY 1971 t o  suppor t  t h e  development *) f  a 

space s t a t i o n  module for o p e r a t i o n  by 1977. The i n i t i a l  spacc: modiile wcnu1.d 

be s i zed  for 1 2  a s t r o n a u t s  wi th  t h e  c a p a b i l i t y  of expanding l a t e r  to a 

50-man base and by t h e  mid 1980’s ,  t o  a lOO-man c a p a b i l i t y .  ‘ke space 

s t a t i o n  mcdular concept  pe rmi t s  t h e  incrementa l  approach to gxreater 

c a p a b i l i t i e s  w i th  permanent h a b i t a b i l i t y  a s  t h e  des ign  goal. 

Space S h u t t l e  

W e  axe recamend ing  funding i n  FY 1971 to  suppor t  t he  development of t h e  

space s h u t t l e  f o r  o p e r a t i o n  by 1977. The development of t h e  space s h u t t l e  

is e s s e n t  ].a1 t o  f u t u r e  e f f i c i e n t  and economical space operations, especial i y  

t h e  space station, and w i l l  r e p r e s e n t  a low-cost e a r t h - t o - o r b i t  q s t e m ,  

featur ing;  r e u s a b i l i t y  and maintenance and o p e r a t i o n s  analagous t o  c u r r e n t  



a i r c r a f t  techniques.  Preliminary definition effort on the propuiision 

systems and s tructure  i s  being i n i t i a t e d  i n  FY 1970. 



Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  

LUNAR EXPLORATION 
PROGRAM MEMORANDUM 

SUMMARY AND DECISIONS 

The bas i c  o b j e c t i v e s  of t h e  Lunar Explora t ion  program are t o  onderrltand 

the  moon .In terms of i t s  o r i g i n  and e v o l u t i o n ,  t o  search  i t s  s u r t a c e  for 

evidence r e l a t e d  to  o r i g i n  of l i f e ,  t o  apply  new d a t a  on t h e  d i f f e r e n c e s  

and s i m i h r i t i e s  between t h e  e a r t h  and moon to t h e  reasonable  expl . inat ion 

of dynamic processes  t h a t  shaped ou r  p l a n e t ,  t o  develop t h e  technoi.ogy 

e s s e n t i a l  f o r  a cont inued e x p l o r a t i o n  program which w i l l  permi t  e f f e c t i v e  

u t i l i z a t i o n  of t h e  moon l ay ing  t h e  foundat ion f o r  f u t u r e  l u n a r  bases ,  

and t o  extend man's domain t o  inc lude  t h e  moon. 

Bui lding on the  b a s i c  knowledge obta ined  from Ranger, O r b i t e r ,  Surveyor 

and A p o l l c ~ ,  t h e  c u r r e n t  program w i l l  d r ama t i ca l ly  expand our knowledge of 

t he  moon try c l o s e - i n  photography, d i r e c t  personal  obse rva t ion ,  c o l l e c t i o n  

of l u n a r  material f o r  l a b o r a t o r y  a n a l y s i s ,  and emplacement of research  

in s t rumea t s  on t h e  moon. The c u r r e n t  program con t inues  mannecd l and ings  

us ing  hardware procured under Apollo wi th  e i g h t  a d d i t i o n a l  miss ior  s 

schecluleci through 1972. The f i r s t  fou r  post-Apollo 11 miss ions  w i l l  u s e  

bas i c  Apoi.lo equipment and experiments .  The subsequent miss ions  including: 

post-Apol..io miss ions  (Phase 11) w i l l  i n t roduce  improved l u n a r  s u r f a c e  

experimeni: packages ; extended l u n a r  s u r f a c e  s t ay t ime  of up t o  ehreme days  ; 
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g r e a t e r  suxfa,ce m o b i l i t y  through improved space s u i t s ,  longer  d u r a t i o n  

l i f e  suppor t  systems and roving v e h i c l e s  ; and o r b i t a l  s c i ence  packages 

t o  be cari::iecl on t h e  CSM. With t h e s e  system improvements t h e  follcrlw-on 

mis s ions  wL1,l have expanded c a p a b i l i t i e s  i nc lud ing  high l a t i t u d e  ltrndings, 

e x p l o r a t i o n  of f a r - s i d e  l o c a t i o n s ,  and inc reased  range f o r  s u r f a c e  

t r a v e r s e s  to  cover much g r e a t e r  p o r t i o n s  of t h e  moon. 

These l a t e r  inisss ions will c a r r y  improved payloads to enhance s c i e , i t i f i c  

d a t a  r e t u r n s  f rom both l u n a r  o r b i t  and t h e  l u n a r  s u r f a c e .  A l u n a r  base 

is t h e  f i n a l  o b j e c t i v e  of the l u n a r  program and t h i s  would evolve from 

a l u n a r  o r b i t  s t a t i o n ,  s i m i l a r  to  t h e  manned e a r t h  o r b i t i n g  sr ta t ion,  t o  

be placed i n  o r b i t  around t h e  moon i n  the  1981 timeframe. On this 

schedule  i t  s u r f a c e  base would be e s t a b l i s h e d  on t h e  moon by 1983 w i t h  

gradual  eicp~tnsion t o  accommodate up to  50 men toward the end of t h e  

1980's.  

developed t o  provide economical t r a n s p o r t a t i o n  between e a r t h  o r b i t  and 

l u n a r  o r b i t  for men and s u p p l i e s .  

A r eusab le  n u c l e a r  s h u t t l e  u s ing  NERVA technology must be 

FY 1971 Budget - Major Decis ions 

ApolPo l u n a r  e x p l o r a t i o n  missions w i l l  con t inue  through 1972 wi th  e i g h t  

f l i g h t s  using launch v e h i c l e s  and s p a c e c r a f t  procured under t h e  Apolllo 

program. I n  FY 1971 a Phase I1 Lunar Exp lo ra t ion  program will be i n i t i a t e d  

w i t h  four f l i g h t s  planned du r ing  t h e  1973-1975 pe r iod  u s i n g  :Saturn V 
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vehicles f:ro~il the follow-on procurement. Additional IM's and SM's will 

be procured :IS required for these  follow-on inissions and CM's used on 

previous !lunar flights w i l l  be refurbished.  



Nat iona l  A e r O M U t i C S  and Space Admin i s t r a t ion  

PLANETARY E XP LORATI ON 
PROGRAM MEMORANDUM 

SUMMARY AND DECISIONS 

One of t h e  ciominant i n t e r e s t s  i n  t h e  i n v e s t i g a t i o n  of o u r  s o l a r  s y s t e m  i s  

t h e  s tudy  of. t h e  o t h e r  e i g h t  p l a n e t s  i n  t h e  solar system. For c e n t u r i e s  

men have observed t h e  p l a n e t s  from Ear th  and specu la t ed  about  t h e i r  

intei:rel .atic)nship w i t h  Earth.  The space program p rov ides  t h e  c a p a b i l i t y  

to  o b t a i n  d e t a i l e d  informat ion  of t h e  p l a n e t s ,  t h e i r  a tmospheric  

canposi t i o n ,  s u r f a c e  c h a r a c t e r i s t i c s ,  r e l a t i o n s h i p  wi th  t h e  Sun, and 

t h e i r  b io l .o~; ica l  environment.  The P r e s i d e n t ' s  Space Task Group r e p o r t  

. urged coatiriued p l a n e t a r y  e x p l o r a t i o n  a c t i v i t y  us ing  i n c r e a s i n g l y  

sophj:stic:ated systems,  bu i ld ing  to  a manned p l a n e t a r y  e x p l o r a t i o n  

capabi1it::r wi th  a manned Mars l and ing  be fo re  t h e  end of t h e  cenluxy. The 

c u r r e n t  and f u t u r e  unmanned p l a n e t a r y  missions w i l l  p rovide  s ign i f  i c a n t  

d a t a  from Mars and t h e  o t h e r  p l a n e t s  and w i l l  c o n t r i b u t e  t h a t  p l ane ta ry  

d a t a  r equ i r ed  for manned p l a n e t a r y  missions.  

I n  the p a s t ,  p l ane ta ry  mis s ions  have re turned  measurements of  t h e  s u r f a c e  

temperature  and atmospheric  composi t ion of Mars and Venus and remarkable 

photographs of t h e  Mar t ian  s u r f a c e .  The c u r r e n t  program is focused on 

Mars wi th  t h e  f l y  by missions completed earlier t h i s  yea r ,  o r b i t e r  
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miss ions  i n  1971 and the  Viking Orbi ter-Lander  mis s ions  scheduled f o r  

1973. The ton-going program also p rov ides  f o r  t h e  broad basec. e x p i o r a t i o n  

o f  t h e  s o l a r  system. Other  p l a n e t s  t o  be s tud ied  under t h e  cuxreii t  

program a r e :  

J u p i t e r  b i t h  t h e  P ioneer  f l y  bys i n  1972 and 1973. The f u t u r e  program 

a n t i c i p a t e s  t h a t  s p a c e c r a f t  would be launched t o  Mars a t  each oppor tunj  t y  

through 1983. Viking c l a s s  mis s ions  are envis ioned  i n  1975 .and 1977; 

P l a n e t a r y  Exp lo re r s  i n  the  mid 1970 ' s  to  perform s p e c i a l i z e d  i n v e s t i g a t i o n  

on a qu ick  response basis.  Missions to Venus and t h e  o u t e r  p l a n e t s  a r e  

a l so  plarrned. P l a n e t a r y  Exp lo re r s  would be used for o b t a i n i n g  a d d i t i o n a l  

d a t n  on t.he Venus atmosphere and t h e  p l a n e t ' s  r e l a t i o n s h i p  w i t h  t h e  Sun. 

"Grand Tour" mis s ions  are planned c o n s i s t i n g  of Jup i t e r -Sa tu rn -P lu to  

swingbys i n  1977 and Jupiter-Uranus-Neptune swingbys i n  1979. Mj s s i o n s  

t o  r e p r e s e n t a t i v e  Comets and A s t e r o i d s  are be ing  cons idered .  

Venus and Mercury w i t h  a d u a l  p l a n e t  f l y  by i n  1973 and 

The pact! OII t he  automated p l a n e t a r y  program can suppor t  a manned exped i t ion  

to 14ars in t h e  mid 1980 ' s .  Much of t h e  basic technology and sysl:ems 

deve lopmen I t  requi red  for manned p l  ane t a r y  m i s s  ions w i  11 be. a.ccomlt 1 i shed 

i n  producing hardware systems r equ i r ed  f o r  t h e  space s t a t i o r ,  rnodiile and 

t h e  nuc lea r  s h u t t l e  under t h e  E a r t h  O r b i t a l  and Lunar programs. 'She most. 

d i f f i c u l t  t e c h n i c a l  problems p e c u l i a r  t o  a manned e x p e d i t i o n  t o  l i a r s ,  s u r h  

as  t h e  des ign  of a landing  system, r e q u i r e  s i g n i f i c a n t  i n c r e a s e s  i n  t h e  

accumulated d a t a  on t h e  Mars environment t o  be obta ined  from t h e  automated 

mis s ions  sumnarized above. 



FY 1971 Budget - Major Decis ions 

No new s t a r t s  are proposed for i n i t i a t i o n  i n  FY 1971. A s t r o n g  unmanned 

program i n  suppor t  of p l a n e t a r y  sc i ence  i s  cont inued on t h e  following 

on-going miss ions  : 

Venus a n c i l e r c u r y  F l y  by 1973 

Data on Nexcury i s  d i f f i c u l t  t o  o b t a i n  from e a r t h  obse rva t ions .  This 

miss ion  i.nv01ves a f l y  by of both Venus and Mercury dur ing  t h e  f l i g h t  of  

a mcuiifi.c:d Mariner s p a c e c r a f t .  Major o b j e c t i v e s  are c lose-up  observat ion,  

of Mercury su r face  f e a t u r e s  and temperature ,  s o l a r  wind, mass d e n s i t y ,  

e t c . ,  The f i r s t  T.V. p i c t u r e s  of Venus w i l l  be rece ived  du r ing  ttie f l y  by 

of t h a t  p l a n e t .  

Mart; Ma 1: -- i n e  r -Orbi t  e r 1 9 7 1 

Mars wi1.L be mapped wi th  Mariner o r b i t e r .  In a d d i t i o n ,  t he  dynandc n a t u r e  

of t h e  plar ie t  w i l l  be s tud ied  i n  d e t a i l .  These mis s ions  w i l l  provide 

importanr  o p e r a t i o n a l  in format ion  for  the  Viking miss ions .  

Mars Vilcinig - O r b i t e r / S o f t  Lander 1973 

These mis s ions  w i l l  be t h e  m o s t  comprehensive p l a n e t a r y  mis s ions  t o  be 

flown b:y the United S t a t e s .  They w i l l  provide d a t a  on t h e  a tmoslher ic  

s u r f a c e  c h a r a c t e r i s t i c s ,  t h e  n a t u r e  of t h e  p l a n e t a r y  environment ,, and 

t h e  sea rch  f o r  e x t r a t e r r e s t r i a l  l i f e .  The long l i f e t i m e  l ande r  t lesign 

and o r b i t e r  daya r e l a y  suppor t  enhance the  p o t e n t i a l  va lue  of tha!se 

missions . 



J u p i t e r  _P’&neer F/G - Fly by 2972/1973 

Modified P ioneer  spacecraEt  w i l l  measure t h e  p a r t i c l e s  and f i e l d s  

envi romemt  o u t  t o  5AU, t h e  p a r t i c l e  d e n s i t y  of t h e  As te ro id  b e l t  and 

magnetic f i e l d s  a t  J u p i t e r .  I n  a d d i t i o n ,  i n i t i a l  in format ion  on t h e  

JOVlAN a.tmosphere and t h e  f i r s t  close up photograph of J u p i t e r  w i l l  b e  

ob ta ined .  These a r e  important  missions to  provide  d e s i g n  d a t a  f a r  l a t e r  

f l i g h t s  t.0 the  o u t e r  p l a n e t s .  



Natioaal Aeronaut ics  and Space Admin i s t r a t ion  

ASTRONOMY 
PROGRAM MEMORANDUM 

SUMMARY AND DECISIONS 

I n  Astrormny t h e r e  are e x t e n s i v e  o p p o r t u n i t i e s  to  conduct important  

s c i e n t i f i c  r e s e a r c h  to  a c q u i r e  b a s i c  knowledge of t h e  s t a t u s  and evolu-  

t i o n  ot the: un ive r se  i n c l u d i n g  t h e  Sun and s o l a r  system; and t h e  e x i s t e n c e  

of e x t r e t e r r e s t r i a l  l i f e .  I n  o r d e r  to  e x p l o i t  t h e s e  o p p o r t u n i t i e s  f u r t h e r ,  

fncreasing1.y s o p h i s t i c a t e d  i n s t r u m e n t a t i o n  must be developed t o  ctlbserve 

t h e  Sun,, p l a n e t s ,  stars, g a l a x i e s  and i n t e r s t e l l a r  matter in the broadest: 

p o s s i b l e  range o f  wavelengths. Astronamical o b s e r v a t o r i e s  w i t h  mcreaset l  

c a p a b i l i t i e s  are needed to a c q u i r e  t h i s  knowledge. 

d i f  €racttLon l i m i t e d  120-inch t e l e s c o p e  i n  o r b i t  can look ten. t i m c ! s  f a r t h e r  

i n t o  space and see o b j e c t s  100 times f a i n t e r  t han  t h e  200-inch iiistrumetvt. 

on M t .  :Palmar. 

A f u l l y  opet i r t ional  

Such an in s t rumen t  could be flown i n  t h e  early 1980's. 

The Astronomy program encompasses f o u r  major areas: high energy,  s o l a r ,  

o p t i c a l ,  and r a d i o  astronomy. 

and measurement of t h e  solar atmosphere and solar a c t i v i t y  u s i n g  OS0 

s p a c e c r a f t ,  to  be followed by high r e s o l u t i o n  solar mis s ions  a s s o c i a t e d  

wi th  the S a t u r n  V Workshop and t h e  space s t a t i o n .  The o p t i c a l  program 

cormtfnue:s w i th  t h e  OAO miss ions  f o r  d e t a i l e d  mapping of t h e  h o t ,  f a i n t ,  

The solar program c o n t i n u e s  o b s e r v a t i o n  
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and d i s t a n t  stars and g a l a x i e s  and interstellar matter. P r e l i m i n s r y  

s t u d i e s  show g r e a t  promise i n  developing new concepts  f o r  t h e  Earmge 

Space Telescope mission.  

maintenance and long l i f e t i m e s  through improved subsystems. Work i n  

t h e  a rea  of high energy a s t ronany ,  a major new area of g r e a t  i n t e r e s t ,  

w i l l  be advanced wi th  t h e  development of s p a c e c r a f t  which combine 

observat  i,ons of d i s c r e t e  x-ray and gamma ray  sources  with obse rva t ions  

Recent concep t s  would provide a manned 

of high e n e r g y  cosmic rays.  These mis s ions  w i l l  a l s o  t a k e  advantage of 

man's c a p a b i l i t i e s  i n  space.  

on che clavelopment of h i g h e r  r e s o l u t i o n  systems as p r e c u r s o r s  to  a 

l a r g e  radio t e l e s c o p e  e i t h e r  i n  o r b i t  o r  on t h e  moon. 

I n  r a d i o  astronomy, t h e  emphasis w i l l  be 

M 1971 Budget - Major Dec i s ions  

The budget for Astronamy c o n t i n u e s  t h e  OS0 miss ions  t h r u  K and tile OAO 

miss ion  through C. 

included under t h e  on-going program. A new s ta r t ,  t h e  High 

Energy hstronamical  Observatory is  i n i t i a t e d  wi th  f o u r  missions t:o be 

launched in 1974, 1975, 1976, and 1977. These l a r g e ,  heavy s p a c l x r a f t  

w i l l  provide essential c a p a b i l i t i e s  f o r  s c i e n t i f i c  i n v e s t i g i i t i o n  of 

c e l e s t i a l  x-rays,  gamma r a y s  and cosmic rays.  These p r o j e c t s  a r e  a major 

s t e p  in ach iev ing  t h e  opt imal  a s t ronany  program recamended by t i n e  NASA 

Astronoay Missions Board. 

The A'LM experiments  on t h e  S a t u r n  V Work.shop is 
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The space s t a t i o n  o f f e r s  important opportuni t ies  to conduct meaningful 

experiments i n  solar astronomy, high energy astronomy, and opt i ca l  

astronomy, Work o n  a platform for a v a r i e t y  o f  u l t r a v i o l e t  survey 

experiments i s  supported i n  t h i s  program. 



National  Aeronaut ics  and Space Adminis t ra t ion 

SPACE PHYSXCS 
PROGRAM MEMORANDUM 

SUMMARY AND DECISIONS 

The Space Physics  program i s  d i r e c t e d  toward o b t a i n i n g  a b e t t e r  uncier- 

s t and ing  o E  t h e  p h y s i c a l  phenomena i n  space by making 

us ing  spec lajiized s a t e l l i t e s  and probes.  The c u r r e n t  program enconpasses 

cont inued e observation and s tudy  of r e g i o n s  a l r e a d y  explored t o  obtiilin 

g r e a t e r  d e f i n i t i o n  of the e a r t h ' s  environment. 

c o n s i s t e n t  w l th  t h e  Space Task Group's o b j e c t i v e  of increasing,  man"s 

knowledge of t h e  un ive r se  through understanding t h e  n a t u r e  of t h e  :.;pace 

environment and t h e  p h y s i c a l  p rocesses  t h a t  shape it. I n  the  n e a r  tenn 

Space Physics  w i l l  con t inue  t h e  ISLS, Atmospheric Exp lo re r s ,  ;tnd 

I n t e r p l a n e t a r y  Monitoring Probes. 

to  be s t a r t e d  i n  FY 1971, w i l l  f u r n i s h  important  d a t a  on g a l a c t i c  Icosmic 

r ays ,  as well as i n  X- and gamma-ray astronomy. The IMP follow-on 

mis s ions  i n  the  1975-1976 timeframe w i l l  provide near-Earth d a t a  o n  

g a l a c t i c  and s o l a r  cosmic r a y s  for c o r r e l a t i o n  wi th  Pioneer  G ,  t hen  

approaching J u p i t e r ,  and w i t h  t h e  German S o l a r  Probe, He l ios ,  dpproach- 

ing  the  Sun. The Space Weather Probe w i l l  a l s o  permit  an asstessment of 

t h e  i n f l u e n c e s  of i n t e r p l a n e t a r y  c o n d i t i o n s  on t h e  terrestr ia l  

s i t u  measurements 

The new program is 

The High Energy Astronomy Observatory,  

e n v i  roame.rit . 



I n  the  f u t u r e ,  s t u d i e s  using space as a l a b o r a t o r y  w i l l  be p o s s i b l e  from 

a man-operated space p la t form.  Environment-modifying experiments  such as 

e l e c t r o n  and i o n  i n j e c t i o n  i n t o  t h e  magnetosphere and experimental  research  

on t h e  phytiics and chemis t ry  of s o l i d s  and l i q u i d s  i n  z e r o  g r a v i t y ,  are 

among t h e  1.eading condida te  experiments  f o r  t h e  space s t a t i o n .  O t h e r  

u ses  of spi~cc! i nc lud ing  an experiment on gene ra l  r e l a t i v i t y  a r e  scheduled 

f o r  i n i t i a t i o n  i n  subsequent years .  

FY 1972 Budget - Major Decis ions  

The pcogrimn for FY 1971 ma in ta ins  t h e  suppor t ing  work requi red  t o  c!nhance 

t h e  s c i e n t i f i c  r e t u r n  from OGO and IMP, and camplements t h e  major c x p e r i -  

menta t ion  performed under manned, astronomy, and p l a n e t a r y  program;. The 

S a t u r n  V Workshop, the  i n i t i a t i o n  of t h e  High Energy Astronomy Observatory, ,  

and t h e  s c i e n t i f i c  packages on i n t e r p l a n e t a r y  mis s ions  promise subs t an t i a l .  

d a t a  r e t u r n s  i n  space phys ic s .  Continued exper imenta t ion  t o  o b t a i n  under-  

s t and ing  of e n e r g e t i c  p a r t i c l e s  and t h e  t r a n s f e r  of energy beriween magnetic 

f i e l d s ,  e n e r g e t i c  p a r t i c l e s a n d  e lec t romagnet ic  r a d i a t i o n  must be pursued 

a long  w i t h  s t u d i e s  of such phenanena as  t h e  i n t e r - a c t i o n  of t h e  s o l a r  

wind w i t h  t h , e  Ea r th  and p l a n e t s  t o  o b t a i n  i n s i g h t  i n t o  t h e  Paws and 

processes;  governing behavior  of  matter i n  the  solar sys t em.  The m p p o r t  

of p1.annj.ng and d e f i n i t i o n  of r e l a t i v i t y  experiments ,  t h e  plasma Ffhysics 

and t i n v i r o n e n t a l  p e r t u r b a t i o n  experiments ,  and of t h e  h igh  energy 

phys ics  t::cperiments i s  conta ined  i n  this y e a r ' s  program t o  ensure  opt imal  

use of s p ~ c e  s t a t i o n  c a p a b i l i t y .  



Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  

LIFE SCIENCES 
PROGRAM MEMORANDUM 

SUMMARY AND DECISIONS 

L i f e  Sc iences  is  canposed of two major subprograms: Space MedLcine, 

concerned with t h e  phys io log ica l  and behaviora l  c h a r a c t e r i s t i c s  of man 

o p e r a t i n g  i n  space environment and t h e  d e f i n i t i o n  and development of h i s  

suppor t  re!cluirements in o r d e r  t o  real ize  opt imal  use of h i s  unique 

c a p a b i l i t y  in space ope ra t ions  ; and Space Biology, concerned 

wi th  the e E f t x t s  and use oL space environment t o  improve our  under: , tsnding 

of biologica ' l  systems. The fundamental environmental  f a c t o r s  of in(rportsnce 

are g r a v i t a t i o n a l  f i e l d  s t r e n g t h ,  induced p e r i o d i c  r e g u l a t i n g  inf l i iences ,  

and radiatrion. Exobiology, a r e l a t e d  a r e a  of s tudy ,  t h e  sea rch   to^: l i f e  

elsewhere i n  t h e  un ive r se  and t h e  understanding of l i f e  processes  <md 

e v o l u t i o n  of l i f e ,  i s  p a r t  of t he  P l a n e t a r y  Explora t ion  program. 

The Space Medicine a c t i v i t y  invo lves  t h e  i n v e s t i g a t i o n  of man's r e n c t i o n  

t o  space sad t h e  requirements  f o r  ma in ta in ing  him i n  a h e a l t h y  s ta te  

medica l ly  and psycho log ica l ly  du r ing  vary ing  s t ay t imes  i n  space. 

A d d i t i o n a l l y ,  it provides  major i n p u t  to  t h e  development of l i t e  suppor t  

and p r o t e c t i v e  s y s t e m s  and o t h e r  o p e r a t i n g  equipment t h a t  a l l o w  man to be 
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f u l l y  e f f e c t i v e  i n  space.  A comprehensive program of ground based and 

f l i g h t  r e sea rch  i s  underway to  v a l i d a t e  improvements to  hardware s y s t e m s  

and crew o p e r a t i n g  procedures  t h a t  must be demonstrated p r i o r  t o  

a p p l i c a t i m  to  t h e  space base ,  t h e  l u n a r  base ,  and manned p l a n e t a r y  

e x p l o r a t i o n .  

Space Biology a l s o  combines ground based r e sea rch  wi th  f l i g h t  experiments  

t h a t  concen t r a t e  on t h e  unique c h a r a c t e r i s t i c s  of t h e  space f l i g h t  

environment.  The use  of c e l l s ,  p l a n t s  and small animals  enab le s  complex 

and hazardous t e s t i n g  which cannot  be conducted on man. P a s t  exper iments  

have a l r e a d y  shown t h a t  b i o l o g i c a l  m a t t e r  is g r e a t l y  a f f e c t e d  hy space 

cond i t ions .  The e f f e c t s  o f  r a d i a t i o n  and we igh t l e s sness  on metabo L i s m ,  

growth and reproduct ion  must be pursued f o r  f u l l e r  unders tanding  of t h e s e  

i n f l u e n c e s  an l i f e  p rocesses .  Addi t iona l  exper iments  i n  e a r t h  o r b  i t ,  

on t h e  moon, and i n  p l a n e t a r y  o r b i t  are needed to g a i n  i n s i g h t  i n t o  t h e  

i n f l u e n c e  of environmental  rhythms on life spans.  The b i o l a b o r a t o  ry 

proposed €or t h e  space s t a t i o n  will provide  t h e  b i o s c i e n t i s t  w i t h  .in 

exce l  Lent f a c i l i t y  for  conduct ing experiments  t h a t  are d i f  f ictdt:  o I: 

imposs ib le  t o  conduct  on e a r t h .  Informat ion  obta ined  i n  t h e  Space Biology 

program could impact b i o l o g i c a l  a c t i v i t y  in such f i e l d s  as medicint , 

public.: heialth and a g r i c u l t u r e .  
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FY 1971 Budget - Major Decis ions  

This budget s u s t a i n s  t h e  p re sen t  program with emphasis i n  Huuian Fiictors 

on provid ing  technology to suppor t  p a r t i a l l y  c losed  loop life suppor t  

systems, improved EVA c a p a b i l i t y ,  and advanced p r o t e c t i v e  systems i n  

 upp port of t he  space s h u t t l e ,  the long d u r a t i o n  space base ,  and Iiinar 

a p p l i c a t i o n s .  

r e c e i v e  s i g n i f i c a n t  funding suppor t  i n  t h i s  budget. An i n i t i a l  increment 

i s  provjcled for the biotechnology l a b o r a t o r y  and experiments  in pireparatian 

for the rrpece s t a t i o n .  

The medical h a b i t a b i l i t y  experiments  for  AAP cont inue  to 



Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  

SPACE APPLICATIONS 
PRCGRAM MEMORANDUM 

SU;MMARY AND DECISXaJS 

The Space Appl ica t ions  program i n  broad terms is d i r e c t e d  towalrds t h e  

s tudy  of *ear th  us ing  remote s e n s o r s  and the a p p l i c a t i o n  of satel1iI:e 

systems f o r  meteorology, commnica t ious ,  and nav iga t ion  and t r a f f i c  

c o n t r o l .  

e s t a b l i s h e d  t h e  economic u s e f u l n e s s  of o p e r a t i o n a l  satell i te s y s t e m s  

in c a m u n i c a t i o n s  and meteorology. For  t h e  f u t u r e ,  space technology i n  

these  areas, a s  w e l l  as Ea r th  Resources,  Ea r th  Phys ics ,  and Nisvigation 

and T r a f f i c  Control must be i n t e n s i v e l y  pursued aad e x p l o i t e d ,  i n  

p a r t i c u l a r  where b e n e f i t s  are p r e d i c t a b l y  g r e a t .  

A s u b s t a n t i a l  a u t m a t e d  program e x i s t s  which has  sol. idly 

The Ea r th  Resources Survey program is expected to provide  u s e f u l  d a t a  

f o r  assess i r ig  and developing t h e  p o t e n t i a l  c o n t r i b u t i o n  of s a t e l l i t e  - 
based remota sens ing  to f o r e s t r y ,  a g r i c u l t u r e ,  geography, hydrology, 

geology turd oceanography. 

of  establ. i sh ing  t h e  c a p a b i l i t y  f o r  r e spons ib l e  management of the  e a r t h ' s  

resorircea atul environment.  The Departments,of A g r i c u l t u r e ,  Commei'ce, 

I n t e r i o r  anti Navy a r e  working c l o s e l y  wi th  NASA to  ensu re  t h a t  da1:a 

acquFred from space  w i l l  s a t i s f y  the exper imenta l  needs and f u t u r c  

The Space Task Group h i g h l i g h t s  t he  v a l u e s  
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operatiorial. needs of t h e  v a r i o u s  e a r t h  r e sources  d i s c i p l i n e s .  Thle E a r t h  

Resuurcr!:3 Survey program must test d i f f e r e n t  approaches t o  d a t a  c o l l e c t i o n  

(ground-,  a i r c r a f t - ,  and s a t e l l i t e - b o r n e  sensors) and d a t a  a s s i m i l a t i o n  

and infoirmiition management systems. The r e c e n t l y  i n i t i a t e d  Earth 

Resourct?ri Technology Spacec ra f t  (A6B) w i l l  be supplemented by f i 3 m  

recovery s p a c e c r a f t  mi s s ions  (0) and Small App l i ca t ions  Techno1 ogy 

Sate1lit:es ( f o r  t e s t i n g  s e n s o r s  and c r i t i c a l  subsystems p r i o r  t o  comnit-  

ment t o  l a r g e  experimental  satell i tes).  P re l imina ry  p l a n s  a r e  ali so being 

formulated f o r  ERTS E&F which w i l l  emphasize a c q u i s i t i o n  of ocean data. 

Various s t u d i e s  have a s ses sed  r e t u r n s  from t h e  e a r t h  r e sources  a r e a  a t  

hundreds of m i l l i o n s  of d o l l a r s  annual ly .  

Ea r th  Physics  is  aimed a t  i n c r e a s i n g  o u r  knowledge of t h e  movement of 

e a r t h  land masses, g r a v i t a t i o n a l  f i e l d s ,  t i d e s  and i c e  masses. 'Phe prime 

o b j e c t i v e s  are t o  provide p r e c i s e  and a c c u r a t e  geometric d e s c r i p r i o n  of 

t h e  e a r t h ' s  g r a v i t a t i o n a l  f i e l d  and t o  determine t h e  t i m e  v a r i a t i o n  and 

o t h e r  geophysical  parameters  of t h e  geometry of t h e  ocean surfaclEt, sol id 

e a r t h ,  e t c .  Development of a s t a t i c  model of t he  e a r t h  l e a d i n g  t o  a niodel 

of  t h e  a c t i v e  e a r t h  i s  a primary requirement.  The National  Geodetic 

S a t e l l i t e  program w i l l  be cont inued i n  p u r s u i t  of a u n i f i e d  world datum 

w i t h  t h e  launch of a t h i r d  GEOS s p a c e c r a f t .  GEOS I1 launched i n  Janunr-y 

1968 and the  pass ive  PAGEOS con t inue  t o  provide d a t a  for a n a l y s i s  a t  

g e o d e t i c  c o n t r o l  p o i n t s  throughout t h e  world. I n  a d d i t i o n  t o  t b l e  on- 

going s;pac:ecraf t ,  d r a g - t r e e  satell i tes g ive  pramise of s i g n i f i c a n t  improve - 
meri t  irk measuring t h e  e a r t h ' s  g r a v i t y  f i e l d .  The n a t u r e  of t h e  d a t a  
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requirements  f o r  a m o d e l  of t h e  a c t i v e  e a r t h  w i l l  r e q u i r e  continucms and 

very  accu ra t e  sa te l l i t e  t r a c k i n g  d a t a  which w i l l  be obta ined  i n  f u t u r e  

yea r s  usjiiig s a t e l l i t e - t o - s a t e l l i t e  t r a c k i n g  with a series of  satel l i t e s  

over  a pt!*ricxi of s e v e r a l  years .  

I n  Meteorology the  goa l  is a g l o b a l  obse rva t ion  c a p a b i l i t y  t h a t  w l l l  

furnXsh q u a n t i t a t i v e  atmospheric  d a t a  f o r  mathematical  models of t h e  

world weecher system which can  be used i n  long range f o r e c a s t s  of  weather  

and c l ima te .  Advances i n  s e n s o r s  and improved s p a c e c r a f t  o p e r a t i n g  

s u b s y s t e m  will be necessary  for t h e  TIROS, Nimbus and ATS sa t e l l i t e s .  

The development and deployment of  a Data Relay S a t e l l i t e  System acd t h e  

comp1emenl:ary ground sys t ems  would add t o  t h e  u t i l i t y  of t h e  ~metec~rologicad 

infonnati .on.  I n  the  program contemplated,  c o n t i n u a t i o n  of TIROS, Nimbus 

and PITS as t e s t  beds f o r  s enso r  improvements w i l l  be supplemented by a 

Synchronous Meteorological  S a t e l l i t e  and t h e  Global Atmospheric Research 

Program (C;AP,P). The p o t e n t i a l  r e t u r n s  from sa te l l i t e  a p p l i c a t i o n s  t o  

meteorolalgy have been e s t ima ted  a t  b i l l i o n s  of d o l l a r s .  

The Comnunications program w i l l  focus  on u l t i m a t e l y  achiev ing  the  

c a p a b i l i t y  t o  broadcas t  d i r e c t l y  to humes, f u l f i l l i n g  s p e c i a l  educa t iona l  

and in fo rma t iona l  needs.  It  has  been recamnended t h a t  t w o  c l a s s e s  of 

broadcas t  s a t e l l i t e s  be developed, one a mult i -channel  d i s t r i a u t i o n  

system fox u s e  by t e l e v i s i o n  networks ded ica t ed  to  p r i v a t e  and publ ic  

s e c t o r s  of t he  i n d u s t r y ,  and a mult i -channel  system of t h e  " te lec lub"  

type f o r  use i n  developing c o u n t r i e s  f o r  audiences in t h e  United S t a t e s  
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who requine spec i a l  programming, e. g . , phys ic i ans ,  educa to r s ,  and 

eng inee r s .  

providing a cont inuous cmmunica t ions  l i n k  between l o w  e a r t h  o r b i t n g  

sa te l l i t es  and t h e  ground i s  planned to  demonstrate  t h e  u t i l i t y  of an 

o p e r a t i o n a l  system. The p r e s e n t  ATS s p a c e c r a f t  w i l l  con t inue  to bli? 

used t o  i n v e s t i g a t e  t r ansmiss ion  c h a r a c t e r i s t i c s  i n  a range of frequency 

'fie development of a Data Relay S a t e l l i t e  capable  of 

bandr;. As i n  Ea r th  Resources, t h e  annual r e t u r n s  from s a t e l l i t e  a p p l i c a -  

t i o n s  i n  eanmunications are es t ima ted  i n  t h e  hundreds of m i l l i o n s  !of 

d o l l a r s .  

Navigation a d  T r a f f i c  Con t ro l  s p a c e c r a f t  are t h e  key to s a f e r  and more 

comfortat11.e a i r  and sea t r a v e l  i n  t h e  f u t u r e .  The o b j e c t i v e  of t h i s  

program 1.2; t.o determine the u t i l i t y  o f  sa te l l i tes  t o  m e e t  t h e  oveI-ocean 

a i r c r a f t  cincl s h i p  n a v i g a t i o n  t r a f f i c  c o n t r o l  needs. It has been 

demoristrci1:ecl t h a t  sa te l l i tes  can determine t h e  p o s i t i o n s  of coopel 'a t ing 

vehicles on t h e  s u r f a c e  and i n  t h e  a i r  wi th  h igh  accuracy and proniptness. 

Cont inuin3 work is needed t o  improve technology and reduce the cof.;t of 

t hese  systems. Bene f i t s  t h a t  would acc rue  from an operat ionad sa1,:ellite 

nav iga t ion  and t r a f f i c  c o n t r o l  system are: 

sea; improved t r a f f i c  flow of a i r c r a f t  ove r  high d e n s i t y  t r a n s o c e m i c  

routes;  r educ t ion  i n  s h i p  c o l l i s i o n s ;  s av ings  i n  o p e r a t i n g  c o s t s  o f  

shipping l i n e s  ; and inc reased  e f f i c i e n c y  i n  commercial f i s h i n g .  

f a s t e r  s e a r c h  and. resi:ue a t  

FY 1971 Budget - Major Decis ions 

Ea r th  K e s z r c e s  Survey 

The E a r t h  Resources Technology S a t e l l i t e  (ERTS A&B) i s  a r e sea rch  program 

t o  deve lop  systems and t echn iques  f o r  c o l l e c t i n g  d a t a  on t h e  e a r t h ' s  
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environmertt: and r e sources  , t o  develop and test v a r i o u s  s e n s o r s  cove r i n g  

both t h e  w h i a l  and i n f r a r e d  segments of t h e  e l ec t romagne t i c  spectrum, 

and to supply in fo rma t ion  t o  e v a l u a t e  t h e  p o t e n t i a l  do l la r  r e t u r n s  from 

such d a t a  i n  a f u t u r e  o p e r a t i o n a l  system p a r t i c u l a r l y  i n  t h e  areas of 

a g r i c u l t u r e ,  hydrology, and geology. Work h a s  begun on t h e  sensor 

developmejot and s e l e c t i o n  of tk s p a c e c r a f t  c o n f i g u r a t i o n  and c o n t r a c t o r .  

F l i g h t s  are scheduled f o r  1972 and 1973. A follow-on program,, ERZS C 

and D ,  w i l l  be i n i t i a t e d  i n  FY 1971 t o  o b t a i n  hard f i l m  imagery of t h e  

e a r t h ' s  s u r f a c e  du r ing  a p o r t i o n  of the per iod t h a t  ERTS A&B are i n  

s e r v i c e .  

from EKTS A&B would be made t o  determine t h e  a c t u a l  r e s o l u t i o ~ a  needs 

Comparisons of t he  recovered f i l m  w i t h  t h e  video/scanner  da ta  

f o r  v a r i o u s  d i s c i p l i n e s  i n c l u d i n g  car tography.  

M e t  eorol c y ~  

No new starts w i l l  be i n i t i a t e d  i n  M 1971. The s u b s t a n t i a l  an-going 

program :s dpgorts  t h e  o p e r a t i o n a l  satell i te system o t  t h e  Environmt!ntal 

Science Se rv ice  Administ r a t i o n  (ESSA) by t e s t i n g  advanced i n s t  runwmtation 

and systams technology. 

c h a r t i n g  t h e  v e r t i c a l  s t r u c t u r e  and composition of t h e  e a r t h ' s  atmosphere., 

Two improved satell i tes,  Nimbus E and F, scheduled f o r  1972 and 1 9 7 3  

launches,  w i l l  e x p l o i t  new microwave sounding t echn iques  and provide 

increased s p e c t r a l  and s p a t i a l  imagery r e s o l u t i o n  u s i n g  supet-cooled 

i n f r a r e d  d e t e c t o r s .  The Global Atmospheric Research P r o j e c t  c i t e d  

e a r l i e r  t;cheduled for a 1974 launch w i l l  be a Phase B s tudy.  The 

Nimbus D i n  1970 will exp lo re  new t echn iques  i n  



6 

Synchronous Meteorological  S a t e l l i t e  (SMS) i s  designed to  prcwide 

cont inuous obse rva t ion  of major weather systems and t h e  disso:minal:ion 

of weather d a t a  to l o c a l  me teo ro log i s t s .  It w i l l  u t i l i z e  exi ts t ing 

technology developed i n  t h e  ATS and o t h e r  R&D programs. Two launches 

a re  scheduled f o r  1972 and 1973. 

Comnunic a t  i o n s  

I n  Canmurrications, t h e  App l i ca t ions  Technology S a t e l l i t e  (Am) b r i n g s  

t o g e t h e r  diverse s a t e l l i t e  c a p a b i l i t i e s  to  m e e t  v a r i e d  requirements  

efficien1:ly and economically.  It tests technology conrmon to  a number 

of satel . i i t :e  a p p l i c a t i o n s  and conducts  v a r i o u s  space environmental  

i n v e s t i g a t a o n s .  Two synchronous o r b i t  ATS f l i g h t s  (F and G )  are 

scheduled tor 1972 and 1974 t o  develop a c a p a b i l i t y  t o  erect and p o i n t  

a l a r g e ,  30-foot  d i ame te r ,  p a r a b o l i c  antenna i n  space,  to in,vest:l.gate 

frequency bands f o r  comnunications use  and t o  s t u d y  t h e  means foil: 

reducing i n t e r f e r e n c e  between ground terminals and terrestrial microwave 

r e l a y s  under v a r i o u s  atmospheric c o n d i t i o n s  and d i s t a n c e s ,  and t l )  conduct. 

experiments  i n  new t echn iques  for communicating with and trackini: low 

a l t i t u d e  satel l i tes  from a sa te l l i t e  i n  g e o s t a t i o n a r y  o r b i t .  Through 

t h i s  pra'grani NASA s u p p o r t s  o t h e r  agenc ie s  of t h e  U.S. Government such as  

t h e  DCD, FCC, and OR1 by advancing space communications technology, 

experimenting wi th  new hardware and c m p o n e n t s ,  and se rv ing  as a n  a d v i s o r  

and cormultant  i n  t e c h n i c a l  problems. No new s tar ts  f o r  Camnunications 

w i l l  be i n i t i a t e d  i n  FY 1971. 
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Navigat ion -L and T r a f f i c  Control  

A Navigat lnn and T r a f f i c  Control  S a t e l l i t e  f l i g h t  p r o j e c t  w i l l  be m i t i a t e d  

i n  FY 1971. Objec t ives  inc lude  t h e  improvement of a i r  t r a f f i c  coni,:rol 

s e r v i c e s ,  improving a i r c r a f t  and s h i p  telecamanunications (voice ant1 

d i g i t a l  d a t a )  s e r v i c e s  to shore and r e t u r n ,  providing n a v i g a t i o n  s l? rv ices  

t o  s h i p s  and a i r c r a f t  and providing s a f e t y  a i d s  and c o l l i s i o n  prevent ion 

s e r v i c e s .  The Fede ra l  Aviat ion Admin i s t r a t ion  and t h e  United S ta t l?s  

Coast Guard have p a r t i c i p a t e d  wi th  NASA i n  e s t a b l i s h i n g  t h e  rr!quirllments 

f o r  t h i s  program. 

c r a f t  and ground s t a t i o n  needs and t o  s e l e c t  t h e  optimal s a t e l l i t e  

system from among the  f e a s i b l e  concepts .  The system w i l l  be clesigtned 

to s a t i s f y  t h e  primary requirements f o r  an over-ocean c a p a b i l i t y  i n  

a i r c r a f t  and s h i p s  communication and s u r v e i l l a n c e .  

The Phase B/C e f f o r t  i n  FY 1971 i s  t o  ident i i fy  s i r -  
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SPACE TECHNOLOGY 
PROGRAM MEM0RAM)UM 

SUMMARY AND DECISIONS 

The Space Technology program, i n  consonance wi th  SI& o b j e c t i v e s ,  i s  

d i r e c t e d  toward reducing t h e  c o s t  and expanding t h e  v e r s a t i l i t y  and 

usefulnet3s of space o p e r a t i o n s  and hardware, advancing t h e  fundamental 

knowledge p e r t i n e n t  t o  space f l i g h t  and providing t h e  t e c h n i c a l  

capabil: l  ty f o r  unde r t ak ing  f u t u r e  missions.  

The concepts  of our  f u t u r e  space c a p a b i l i t y  i n  t h e  form of r e u s a h l e  

e a r t h - t o - o r b i t  s h u t t l e s ,  permanent space s t a t i o n s  and n u c l e a r  s h i i t t l e s  

have provided a focus  f o r  a much more i n t e n s i v e  e f f o r t  i n  a l l  p e r t i n e n t  

a r e a s :  propuls ion,  l i f e  s u p p o r t ,  materials and s t r u c t u r e s ,  optic:s and 

e l e c t r o n i c  8 ,  guidance and c o n t r o l  , power systems, and d a t a  h a n d l m g  and 

aaa1ysi.s .  

I l l u s t r a t i v e  of t h e  major areas where advances are t o  be pursued are: 1,cm- 

cost r e f u r b i s h a b l e  h e a t  s h i e l d s  and s t r o n g  l i g h t  w e i g h t  s t r u c t u r a l  

materials f o r  r e u s a b l e  e a r t h  o r b i t a l  r e e n t r y  v e h i c l e s ,  i n v e s t i g a t i n g  

p l a n e t a r y  descen t  systems, developing techniques f o r  l u n a r  s h e l t e r s  and 

s t o r a g e  of l i q u i d  hydrogen i n  space,  providing system c a p a b i l i t y  f o r  mo1:e 

e f f e c t i v e  g e n e r a t i o n  of power i n  space,  o b t a i n i n g  improved r e l i a b i l i t y  

and longer  l i f e t i m e s  i n  e l e c t r o n i c  components and subsystems. 
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FY 1971 Budget - Major Decis ions 

The Space Technology program, while cont inuing  t h e  sea rch  foic b a s i c  

knowledge in p e r t i n e n t  space d i s c i p l i n e s ,  i s  h e a v i l y  o r i e n t e d  to 

i n t e n s i v e  e f f o r t s  geared t o  t h e  requi rements  i n  t h e  f k i g h t  programs. 

S i g n i f i c a n t  a c t i v i t y  is d i r e c t e d  toward developments i n  s h u t t l e  technology 

w i t h  s p e c i a l  a t t e n t i o n  to thermal and load bea r ing  c h a r a c t e r i s t i c s  of 

stn1ctur:c:s and materials, new engine  des igns ,  c o n t r o l s  and nav iga t ion .  

The space s t a t i o n  and space base a l s o  r e c e i v e  cons ide rab le  s u p p o ~ ~ t  i n  

t h e  a r e a s  of power s u p p l i e s ,  materials and s t r u c t u r e s ,  naviga t io t i  and 

c o n t r o l ,  aid l i f e  suppor t  systems. 

Development of t h e  NERVA eng ine  i s  a major element i n  Space Technology. 

In FY 1971, d e f i n i t i o n  of a reusable nuc lea r  s t a g e  w i l l  be i n i t i i t t e d .  
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AVIATION TECHNOLOGY 
PROGRAM MEMORANDUM 

SUMMARY AND DECISIONS 

The NASA Avia t ion  Technology program has  been recast t h i s  year to i'epresenl: 

more c l e a r l y  t h e  scope of NASA a c t i v i e y  and to  provide for more cor i ipa t ib i l i ty  

w i t h  DOT and DOD a c t i v i t i e s .  The program has been desc r ibed  i n  three  

major e lements  w i th  a p p r o p r i a t e  subgroupings : Advanced Research, Vehicle  

Technology, and Systems Technology. 

Advanced Research covers t h a t  e f f o r t  d i r e c t e d  toward i n c r e a s i n g  knt>wledge 

i n  s c i e n t i f i c  d i s c i p l i n e s  impor tan t  to  t h e  advancement of atmospheric  

f l i g h t .  The program i s  responsive t o  demands f o r  fundamental  d a t a  r equ i r ed  

t o  achieve s p e c i f i c  o b j e c t i v e s  such a s :  developing l i g h t w e i g h t ,  inexpen- 

s i v e  s t ructures ,  and p rov id ing  s imula t ion  capabilities in a i r  t r a f f i c  

c o n t r o l  r e sea rch .  Advanced r e sea rch  is d iv ided  i n t o  six broad areas: 

f l u i d  mechanics,  materials, energy processes ,  f l i g h t  dynamics, biotechnololqy, 

and informat ion  sens ing  and process ing .  

Vehic le  Tachrnology uses t h e  knowledge gained i n  Advanced r e sea rch  t o  

provide  the b a s i s  for a s s e s s i n g  a l t e r n a t i v e s  on which sound develalpment 

programs niay be formulated.  The work is  d i r e c t e d  toward she a i r c r a f t  type 

concen t r a t ing  on f i v e  c l a s s e s  of a i r c r a f t :  General  Avia t ion  A i r c z a f t ,  
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V/STOL A i r c r a f t ,  Subsonic Jet A i r c r a f t ,  Supersonic  A i r c r a f t ,  and Ilypersonic 

A i r c r a f t .  'The work under each c l a s s  i s  d iv ided  i n t o  f o u r  subgroups: 

performance ( t h e  miss ion  c a p a b i l i t y ) ,  p ropuls ion  ( t h e  unique aspe1:ts i n  

each v e h i c l e  c l a s s ) ,  loads  and s t r u c t u r e s  (materials and s t r u c t u r a l  

concepts  requi red  f o r  miss ion  accomplishment), and guidance and con t ro l  

(man and automated systems for s a f e  a i r c r a f t  management). 

Systems Technology is a t o t a l  system approach which a p p l i e s  t h e  knowledge 

gained i n  A.dvanced Research toward the  e f f e c t i v e  s o l u t i o n  of total  systems 

perf onnarice . This  t o t a l  s y s t e m s  approach has  evolved from t h e  i nc reas ing  

awarenenrs of  t h e  i n t e r a c t i o n  between t h e  a i r c r a f t  and t h e  t o t a l  s v i a t i o n  

systems t h a t  make up the  o p e r a t i o n a l  environment. Systems 

Technology i s  d iv ided  i n t o  : Navigat ion and Control  (covering remote 

terminal. and s u r f a c e  o p e r a t i o n  of a i r c r a f t ,  i nc lud ing  on-board at, well 

as ground-based systems and communications), o p e r a t i o n a l  hazards  (weather ,  

c o l  Lision avoidance,  and emergency cond i t ions  dur ing  ground operi l t ions)  , 

and envIroimenta1 impact ( t h e  e f f e c t  of a i r c r a f t  o p e r a t i o n s  on tlie 

environment i n  such a r e a s  as n o i s e ,  son ic  boom, and p r o p e l l a n t s ) .  

FY 1971 Budget - Major Decis ions  

I n  the  a r e a  of Advanced Research increased  funding i n  FY 1971 is  proposed 

for fundamental effort i n  f l u i d  mechanics,  aerodynamic l o a d s  and s t r u c t u r e s  

work, d a t a  a c q u i s i t i o n  and test  equipment, development of equipm~ent and 

techniques  t o  s imula t e  low v i s i b i l i t y  f l i g h t s  i n  t e rmina l  area opera t ions  

fo r  V/STOL, and comsnercial t r a n s p o r t .  
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The Vehicle  Technology program w i l l  be increased  i n  FY 1971 t o  cower such 

e f f o r t s  a i 3  VTOL and STOL a i r f rame-propuls ion  i n t e r f e r e n c e  and suppor t ing  

wind tunnel  s t u d i e s ;  h ighe r  e f f i c i e n c y  rotor s t u d i e s  f o r  advanced 

h e l i c o p t e  cs ; V/STOL te rmina l  o p e r a t i o n s ,  i nc lud ing  a v i o n i c s  s t u d i e s  a t  

ERC; V/STOL propuls ion  e f f o r t  a t  L e w i s ;  proof -of -concept work in V/STOL 

resea rch  a i r c r a f t  covering concepts  such as a r o t a t i n g  c y l i n d e r  f l a p  wi th  

p r o p e l l e r  i n t e rconnec t  f o r  enhanced STOL c a p a b i l i t y ,  a j o i n t  progi am wi th  

t h e  A i r  Force u t i l i z i n g  an  augmentor wing je t  V/STOL concept ,  a t i l t  rotor 

for high speed r o t o r c r a f t ,  an  advanced f a n - i n r i n g  V/STOL, and a t i l t  

wing Caniadiian CL-84 f o r  t e rmina l  a r e a  r e sea rch ,  and a test vehicle1 to  

e v a l u a t e  new r o t o r  concepts .  

A j e t  t r a n s p o r t  a i r p l a n e  w i l l  be procured f o r  f l i g h t  research  i n t o  

turbulenoe  and handl ing q u a l i t i e s ,  emphasizing s u p e r c r i t i c a l  wing technology, 

proof-of -concept F-8 f l i g h t  t e s t i n g ,  and improved low-speed c h a r a c , t e r i s t i c s .  

I n v e s t i g a t i o n s  ok a i r c r a f t  no i se  a l l e v i a t i o n  w i l l  inc lude  the  deci-ease of 

i n s t a l l e d  engine noise  through a c o u s t i c  t r ea tmen t ,  n a c e l l e  t reatm&!nt ,  and 

ta i1 ,pipe t rea tment .  The Q u i e t  Engine program i s  developing test cbngines 

u t i l i z i n g  c u r r e n t  technology f o r  t h e  FY 1974-1975 pe r iod ,  with ul1:imate 

a p p l i c a t i o n  t o  advanced engines .  

For Systems Technology a s l i g h t  i n c r e a s e  is planned i n  FY 1971 t o  c a r r y  

out  s t u d i e s  of o p e r a t i o n a l  and environmental  hazards .  
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SUPPORTING ACTIVITIES 
PROGRAM MENORANDUM 

SUMMARY AND DECISIONS 

Research-and Program Management 

Formerly des igna ted  as  Adminis t ra t ive  Opera t ions ,  t h i s  a c t i v i t y  s u p p o r t s  

r e sea rch  i n  Government l a b o r a t o r i e s  and t h e  management of t h e  Agency’s 

fa r - ranging  programs. The p r i n c i p a l  e lement  i s  personnel  c u s t s ,  which 

rise annua l ly  due t o  e x t e r n a l  f a c t o r s  d e s p i t e  t h e  f a c t  t h a t  NASA i s  i n  

i ts  t h i r c  consecut ive  year  of  s i g n i f i c a n t  s t a f f  r educ t ions .  The o v e r a l l  

funding l e v e l  r e p r e s e n t s  a c o n t i n u a t i o n  of  t h e  FY 1970 l e v e l  of suppor t ,  

w i t h  e s s e n t i a l  modest manpower i n c r e a s e s  reques ted  to  providle : minimum 

adequate  s t a f f i n g  f o r  t h e  s t u n t e d  E l e c t r o n i c s  Research Center  ( a t  o n l y  

ha l f  i t s  o r i g i n a l l y  p r o j e c t e d  l e v e l ) ;  suppor t  for t h e  developing Viking 

program; r e s t o r a t i o n  of a s u i t a b l e  manpower l e v e l  for a growing a e r o n a u t i c s  

e f f o r t ;  rind s t a f f i n g  of t h e  NASA Aerospace S a f e t y  Research and D a t a  

I n s t i t u t e .  

Trac:king, arid Data A c q u i s i t i o n  

This  prcq;ram, embracing f o u r  worldwide networks,  is being  s u s t a i r e d  a t  

e s s e n t i z d l y  the  same level excep t  f o r  i nc reased  funds requi red  fctr equ ip -  

ment and ccmponents. Th i s  i s  occasioned by procurement requirements  i n  

suppor t  o f  AAP, Space App l i ca t ions ,  t h e  P l a n e t a r y  programs, much of which 

was d e f e r r e d  from operating programs i n  FY 1969 and FY 1970. 
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Sus ta in ing&nive r s i ty  Program 

NASA has g r a n t s  and c o n t r a c t s  w i th  over  200 u n i v e r s i t i e s  i n  a r e a s  of. 

r e sea rch ,  t r a i n i n g  or  f a c i l i t i e s .  A major commitment h a s  been NAS,l's 

funding of support  f o r  7,600 p redoc to ra l  cand ida te s ,  1,700 of whom have 

rece ived  Ph .1) '~ .  Responding to  changing requirements ,  t h e  agency will 

restrict  such g r a n t s  t o  c r i t i c a l  manpower a r e a s  r a t h e r  than  to a l l  space-  

r e l a t e d  f i e l d s  of learnrng .  Focusing on a s p e c i f i c  problem a r e a ,  NASA is 

i nc lud ing  a program of r e sea rch  and i n t e r p r e t a t i o n  of space f l i g h t  d a t a  

on e a r t h  r e sources  t o  make i t  u s e f u l  t o  t h e  gene ra l  community. 

TechnologhJ t i l i za t ion  

This key e f f o r t  t o  d i s semina te  knowledge for  p r a c t i c a l ,  widespread 

appl ica t ic ln  con t inues  a t  t h e  p r e s e n t  l e v e l .  

Base S u p p r t  and Yroduc 1: Improvement 

The i n t e g r a t i o n  of t h e  T i t a n  111 wi th  t h e  improved Centaur u p p r  s t a g e  

moves; toward a scheduled Proof F l i g h t  i n  l a t e  1972.  An o p e r a t i o n a l  tes ts  

c a r r y i n g  I 'ioncer G a l o f t  i n  t h e  f i r s t  q u a r t e r  of 1 9 / 3  p r i o r  tla launch of 

t h e  1973 Plsrs Viking l ande r  mission i s  a l so  scheduled.  

FY 1971 Budget - Major Decisions_ 

Modest i n c r e a s e s  i n  manpower a r e  reques ted  i n  suppor t  of new o r  en panding 

missions ;a t h e  €ace of con t inu ing  a t t r i t i o n  of personnel .  The  E l e c t r o n i c s  

Research Center  must  be b rough t  up t o  a v i a b l e  staffing l e v e l  ot 1,099 



and support  f o r  t h e  bold Viking miss ion  cannot  be postponed. 

t o  the :Vat Lon's growing a e r o n a u t i c s  and aerospace s a f e t y  problem:; i s  a l s o  

r equ i r ed .  The requested i n c r e a s e s  t o t a l  475 p o s i t i o n s  above t h e  planned 

end FY 1 9 7 0  s t r e n g t h .  

At1:ention 

I n c r e a s e s  in Tracking and Data Acqu i s i t i on  are provided in suppoi-t of 

AAP, Spiaile App l i ca t ions ,  and P lane ta ry  programs. 

The Sustxii i ing Unive r s i ty  program is supported a t  c u r r e n t  c o s t  l o v e l s ,  

w i th  in(: ceased emphasis on c r i t i c a l  manpower areas and an Ea r th  1i;esourcer; 

research  program. 
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6. Construction of Facilities 

Values are included for Construction of Facilities for FY 1972 and subsequent years to recognize the 
requirement to maintain and improve the existing physical plant but do not include estimates for specific 
new construction projects. 

The QART program is presented in a new program structure. Distribution of the amounts to the current 
budget line item structure will be furnished separately. 

8. Man-Tended Flight Experiments 

Amounts programed for Space Station experiments have been classified by PPB category including Astronomy, 
Space Physics, Life Sciences, and Space Applications. 
mates of the magnitude of effort related to each area. Experiment definition effort included in the 
FY 1971 budget will more speciffcally identify the experiments to be programmed for the initial space 
s tat ion. 

These amounts shown are based on preliminary esti- 

Under AAP, amounts peculiar to A R I  systems have been classified as Astronomy. 
identifiable for Life Sciences have been included in that category. 

In Apollo and MP, amounts 

9. Estimates for Halor New Starts 

The budget estimates for the major new projects proposed in FY 1971 must be characterized as very prelimi- 
nary, reflecting the status of systems definition which is under constant change. The lack of design 
definition has always impeded realistic costing of new development. The absence of a large historical data 
base of applicable systems seriously implicates the reliability of parametric techniques which are typical1 
relied on to estimate costs of "soft" designs. In addition, there is a new environment created by the 
consensus in both government and the aerospace industry that "low cost" is an absolutely essential feature 
in future space system. This complicates cost analysis because the scarce historical data may contain 8 
bias not v a l i d  for extrapolation to the economy conscious new management. 
adopted in the budget is to present costs consistent with the degree of defiaition and, through diligent 
-e=--- -- -L, -L-C -c CL- -e-.. - M * - / & C / ~ D  djpe4qlinra vnrk t n  fqrnvr the  drffnition of canfieuration 
specifications and ensure that the associated cost estimates do not lag the technical input. On this 
basis, the changes in costs should approximate the changes in design configuration and improved estimates 
will be available as firm designs a t e  established. 

T'ne approach the Ageiisy hiis 

- - r  - - -  . G A A v r r  -..C r--- - &  -Y-  ----J ----- ------ - - ~  



10. Inflationary Impact 

The effects of inflation on the NASA budget wit be directiy addressed because of the iriportance of t h i s  
influence in the present economic environment. 
-SA i;-c;rcr;sa=s hss k e n ,  t c  decrease rhe piitchasing power of NASA contracting dollars by about 5% per 
---.... c..- i a ~ ; n - i a ~ x  -."". 'Ihcrre sre mnny indications that this rate of price increase has intensified during 
the past year. 
establishing the resources requirements in FY 1971 and later years. Although major contractors involved 
in on-going work typically structure estimates to include the effects of wage- increases in future years, 
the lack of specific government inflationary guidelines precludes identification of the extent to which 
cost escalation has modified the budget values. 

Our studies show that the net effect of inflation on 

Despite these trends, the Agency has not separately provided for this contingency in 

Despite the difficulties encountered in establishing the precise inflationary factor applicable to the 
overall Agency program it is apparent from all available infonuation that the impact is significant. 
A special analysis which identifies the effects of wage and price increases on the overall research 
and development sector will be submitted. 
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N T 1 Oh' A L 8 € a  ON A UT T C 5 4ND SPA C F: ~ D P  I N I S TR A T  I ON 
C Y  1971 PIJDGET ESTIMATFS 

PIJDGFT L I N E  ITEM/YEAR 
I N  MILLIONS OF DOLLARS 

FY 71 PFP SIIREAU OF THE RUDGEt 5 u P ~ i S S i n N  l i l / i l b iGq  
FISCAL 

BUUGET L l N E  ITEM 

W O U O  
W A C k  FLlGHT OPERATIONS 
N V A N C J %  MSSIONS 
OptRATING BASE 

OMSF 

m y u c s  AND ASTRONOMY 
LUNAR ANU PLANETARY EXPL 
3PACE 9 1 Q L O G Y  
SPACE APPLICATIONS 

- LAUNCH b'k!LH&CLE !'R.Qc __ 
%SA_ 

lRACKLNG t DATA ACQ 
5UST UNlVERSlTY PROG 
IECHNPLUBY. L11 Xl U A T  ION 

HESEARCH AND DEVELOPMENT 

CONST. OF F A C I L I T I E S  

HESEARCH + PRQG, MGMT, 

T O T A L  

196P 1969 
n u . "  n k i n  ??,ST 

PRIOR YEAR 

-0 2025.0 
.fl 150.0 
.n 3.5 .@ .n 

.o 279.7 

.0 9.0 
- *o  3.8 

1971 
RUnGEf 

YEAR 

1178.5 
926 2 
2.5 

.0 

2109.2 - - - - - - - - 
125.0 
365.9 
16.4 

166.7 

893 0 

219.1-1 

-------- 
349.0 

349.0 -------- 
318.9 

26.0 
5 . 0  

3700.2 

40.2 

707.0 

4497.4 
-_---_-- 

1972 IS73 

144.1 142.2 
308.0 189.5 
15.4 16.4 
175.7 145.9 
176.9 105.6 

P20.1 599 6 -------- -------- 

306.5 310.8 
26.0 26.0 
5.0 5.0 

4447.6 4561.0 

50.0 50.0 

712.0 717.0 -------- -------- 
5209.6 5328.e 

1974 

.o 

2.5 
600.0 

3232.8 

363n,3 

-------- 
124 .e 
101.5 
12.4 
114.0 
80.2 

432.9 -------- 
437.7 

437.7 -------- 
309.5 
26.0 
5.0 

4443.9 

50.0 

722 ,  n -------- 
5215.9 

10/ 4/69 RClN 1 RFPORT 2 

1975 RTC TOTCL 
ALL ..-._.. 
T L A K S  

111.1 .o RAR. 1 
40.4 .'I 1244.4 
12.4 .? 130.6 
69.7 . 7  951.1, 
66.4 .!3 804.7 

300.0 .- 4019.2 -------- -------_ -------- 



NhTIONAL AERONfiUTLCq AND SPACF ADNINISTRATION REPORT fi i n/ r ( m  RUN 1 
PAGE 1 FY 1971 PUOGET ESTIVATFS 

I N  MILLIONS OF DOLLARS 
RESEARCH AND t3EVELOPMENT DETAIL BY PROGRAV OFFICE/@LI  

F Y  71 P m  RUREAU OF THE RUDGFT SURMISSION in/o6/69 
F I S C A L  

1968 1969 1970. 1971 1972 1973 1974 1975 R T C  TOTAL 
A Nn PAST CURRENT BUDGET 4LL 

"C I Lmr\ . n YE19 YEAQ YEQWS --. -I rnivn 

APOLLO 

APOLLO . r ) )  I 

APOLLO SPACFCRAFT .o 
APOLLO SATURN V .0 
APOLLO SATURN IB .') 
LAUNC-H FLIGHT + RECOVERY .o 

5 P A E  OPERATIONS _ _  __ -0  
LAUNCH OPERATIONS .n 
LAUNCH XNSTRUMENTATION .o 
KSC SPACEC9AFT .o 
KSC SATURN I 6  .0 
KSC SATURN V .0 

- - _  TECUNSAL- . I __ . _ _  - . - -0 
SYSTEMS ENGINEERING .n 
CON T R AC T ADM I NX ST R A T I Oh' .0 
L I F E  SCIENCES APOLLO .0 

MISSION CONTROL SYSTEMS .n 

2nne.e) 

907.4 
575.7 
02.3 

.O 
47.9 
49.1 
115.3 
17.5 
72.8 
l P . 5  
157.4 

10 
32.1 
15.1 
5.7 

f 1628.R) 

721.2 
485. n 

.n 

.O 
51.0 
54.7 
90.8 
26.8 
54.8 

.o 
100.9 

.o 
22.7 
13.5 
7.4 

( ii6n.o) 

532.9 
282.0 

.o 

.o 
39.1 
46.8 
72 -7 
2rr.2 
46.8 

.O 
71 e 3  

.O 
24.0 
14.2 
6.0 

( 958.5) ( 

394.0 
200.0 

.o 

.O 
4R.O 
41.0 
81 e4 
25.8 
48.3 

.o 
77.4 

.O 
24.5 
12.1 
6.0 

798.5) 

356.9 
160.0 

.o 

.O 
50.5 
39.3 
89.2 
28.6 
50.9 

.o 
84.2 .@ 
P5.2 
9.7 
9.0 

. O )  ( 

.o 

.o 

.o 

.O 

.o 

.o 

.o 

.o 

.o 

.O 

.o 
00 
.o 
.o 
.o 

. O )  ( .q) ( 

.o .9 

.o .n 

.o .o 

.o .O 

.o .9 

.o .o 

.o .O 

.o .rl 

.o .r) 

.o .'I 

.o .'I 

.o .fl 

.o .n 

.o .n 

.o .n 

6552.6 1 

2812.4 
1662.7 
42.3 

236.5 
230.9 
449.4 
122.9 
273.6 
18.5 

991.2 
00 

11R.S 
64 e 6  
29.1 

.n 

_. .. .. .- ... 



NAT I O N A L  AERONAUTICS AND SPACF ADvINISTQATION 

9FC;EASCH ANI7 nEVFLOPMENT DETAIL  R Y  PROGRAM OFFICF/eL I  
F Y  1971 PUOGET E S T I M T F S  

IN MILLIONS OF DOLLARS 
FY 7 1  PFP RURtAU OF THE RUPGFT SIJPMISSTCN ln/06/69 

AAP SATUHN V 
I'AYLOqDS f EXPERIMENTS 
>PACE STATION DEFIN IT ION 
EXPERIMENT DLVELOPCENT 
hATURN WORKSHOP =1 
A T M  
PAYLOAD INTEGRATION 
PROGHkM. SUPPORT. 
LAUNCH FLIGHT + RECOVERY 
MISSION PPERATLONS 
KSC SATUHN I R  
KSC SA-TUHN V 
1 ECHN I C  A L  
SYSTEMS EVGINEERING 
CONTRACT hDPINISTRATION 
L I F E  SCIEhsCfS AAP 

SATURN V 

SAT_URY V FQLLOH-ON 

SPACE STATION/flASE 

5TATION 

SPACE .SHUTTLE. 

hPACE SHUTTLE 

AOVANCED DEVELOPMENT 

ADVANCED DEVELOPMENT 

ADVANCED MISSIONS 

AUYENCE~J PI i S > i  u r n  

ADVANCED STUDIES 

OP€HAT 1NG BASE 

1969 
PAST 
I c n n  
..- - - 

.o 
-0 

R.8 
7.9 
75.0 
71.9 
31.7 

.1 

.o 
S O  

.o 

.o 

.o 

.o 
1.2 
9.7 

.O) 

.o 

00) 

.o 

.O) 

S O  

.O) 

.o 

2.5) 
- - .  
r . 2 )  

2.5 

.O) 

1970 
C IJRRFNT - ..- . ,. i c n v  

.R 

.o 

.(3 
24.1 
79.q 
16.2 
22.3 
9.2 

.@ 
12.3 
6.6 

.o 

.o 
3.1 
2.4 
28.1 

46.0) 

46.0 

6.0) ( 

6 . 0  

36.0) ( 

36.0 

. O )  ( 

.o 

2.5) ( 

2 . 5 ;  ; 

2.5 

.rl) ( 

1971 
RUDGET 

"r . - 
I cnr. 

4.3 

.o 
25.5 
155.7 
13.6 
4h.4 
20.8 

.o 
20.2 
13.2 
1 .h 

.o 
3.3 
4.9 
26.1 

100.n 

100.0 

.n 

. O )  ( 

.0 

.O) ( 

.o 

.0) ( 

.o 

2.5) 
'. # 

L . J I  \ 

2.5 

. O )  ( 

1972 

2.1 
.o 
.o 

14.8 
50.7 
8.4 

23.6 
34.2 

.o 
18.9 
34.7 
3.7 

.o 
3.4 
3.5 
9.5 

243.0 ( 

243.0 

. O )  ( 

.o 

0 0 )  ( 

S O  

18.5) ( 

18.5 

2.5) ( 

r \  , 
L . d ,  , 

2.5 

00) ( 

1973 

.0 
e o  

.0 
9.3 
15.0 

.2 
9.9 
12.2 

.o 
8.9 
17.7 

.0 
3.4 
1.3 
3.4 

305.0) 

.n 

305.0 

.O) 

.o 

.O) 

.o 

18.5) 

18.5 

2.5) 
n r .  
G . 4 ,  

2.5 

.O) 

1974 

.o 

.O 

.o 

.O 

.n 

.o 

.o 

.o 

.n 

.o 

.O 

.o 

.O 

( 350.0 

.n 

.n 

.n 

350.0 

REPORT 6 

1975 

.o 

.o 

.0 

.o 

.O 

.o 

.o 

.0 

.P  

.o 

.o 

.O 

.b  

.o 

325.0 

325.0 

,n 

.n 

10 /  4/69 RtJN 1 
PAGE 2 

TOTAL 
ALL 

vcany. 

7.2 
.0 

8 .A 
n1.6 

325.9 
6 0 . 3  
123.9 
76.5 

.0 
60.3 
72.3 
5.3 

.o 
13.3 
13.7 
75.R 

369.r)) 

i369.n 

( 6.0) 

6 . n  

( 36.0) 

36. n 

( 74.0) 

74.0 

( 17.5) 

! ! T = = l  

17.5 

i 1290.01 
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RFPORT 6 10/ 4/69 RUY 1 
C Y  1971 BUnGET ESTTPATFS PhGE 4 

N A T I O N A L  fiERONAtiTICS AND SPACE A D P I N I S T q A T I O N  

OFSEARCH lrNO V V F L O P W N T  n E T A I L  R Y  PRPGRAV OFFICE/RLI 
I N  M I L L I O N S  OF DOLLAR? 

C Y  71 PFP PIIREAU OF THE RUDGET TUSMISSION 10/06/69 
FTSCAL 

1968 1969 i97n 1971 1972 1973 1974 1975 P T C  TOTAL 
AMP PAST CURRENT BUDGET A L L  

v r  . n YEAD Y F A R S  
& L l i \  

.IC. - P R i o E  - r m m  

SPACE SHUTTLE 

,. . . . - - . . . - . . . . -. 

_ .  . . . _ _  -. . . . . 

975.0 1115.0 1032.0 .n .(1 170.0 696. n 
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N4TIr)NAL AESONAUTICS 4ND SPACE ADVINISTSATION REPORT F in/ 4 / 6 9  RUN I 
F Y  1971 PUOGET ESTTMATFS PAGE 5 

RESEARCH ANC ~EVELOPMENT OETAIL R Y  PROGRAY O F F I C E / p L I  
I N  MILLTONS OF DOLLAR5 

FC: 7 %  PEP FWEAU OF THF RUDCST ~ I J R M I S S I O N  in/06/69 

USSP 
.. 

ONGOING 1970 
- -  

PHYSIC5 AND ASTRONOMY 

F + A  SRT/ADV. STUDIES 
P a s R K A n L  STUDIES 
AIRBORNE RESEARCH 
BhlLMN PROG ASSIRON 
BALLOON PROG PHYSICS 
P+A DATA ANALYSIS 
P+A O A T A  ANALYSIS 

__ - _ _  4 1 Q - . A z K  . . 

OAO A-C 
OGO A-F 

AlTRQNOCY EXPLORERS 
SOUNDING ROCKETS 

wrsxcs EXPLORERS 

. __ _ _  _ _  S V Q I N G  POCKETS 

__ - W A B  ANIl PLANETARY EXPL 

__ ---&E! SRTI_BDY, STUDIES 
L+P SRT/ADV. STUDIES 

- P L l r N E T _ B U R Q N O M J  SPT 
L+P OATA ANALYSIS 
L + f -  RATA ANALYSIS 
t'IONEER/WELIOS 
PIONEER A-E 
PIONEER F + G 
v I K U G  
MARINER-PARS 1969 

-MBR!NER-rMBBS_ 1971 
VENUS MERCURY 1973 

_ _ - -  - - - . 
SPACE BIOLOGY 

19b9 1970 1971 
PAST CURRENT BUDGET 

YEA? v r . n  
I L M ' \  

. ,C. - 
1 C . H I T  

9.5 
12.8 

e6 
.4 
.4 
. 3  

3.2 
13.1 
76.7 
13.2 
12.0 
7.4 

q . 3  
1n.o 

5 . 0  
8.6 
2.0 

.5 

.4 

.l+ 
2.6 
14.7 
33.3 

6.9 
9.7 
8.1 
10.1 
8.7 

6.0 
R e 6  
3.0 

.5 

.4 

.4 
2.6 
1R.7 
27.1 
6.7 
15.4 
12.7 
10.2 
8.7 

5.6 
16.6 

* O  
1. . 9 

05 
.o 

3.6 
1.1 
15.0 
7b. 1 
20.9 

.o 

7.0 
11.4 
3.8 
1.6 

.h 

.3 
2.7 
17.0 
41.0 

4.7 
56.P 
1.0 

9.n 
11.3 
4.9 
2.0 
1 e9 
1 a9 
1.9 

29.1 
250.0 

29.6 
24.1 

.l .L 

1972 

( 820.1) ( 

( 725.1) ( 

( 93.6) ( 

6.0 
A . 6  
'1.0 

.F. 

.4 
e4 

2.6 
19.8 
6 -4 
3.1 
19.2 
4.7 
10.2 
P.7 

( 308.0) ( 

9.4 
11 e 3  
4.9 
2.1 
2.0 
1 e7 
1.3 

14.2 
217.0 

10.5 
33.5 

( 15.10 ( 

1 .- 

1973 

599.61 ( 

471.5) ( 

79.7) ( 

6.0 
P.6  
7 .  n 
.5 
.4 
.4 

2.6 

3.7 
.o 

16.1 
2.2 

8.7 

lR9 .5)  ( 

9.4 
11.3 
4.9 
2.1 
1.6 
1.4 
1.2 
6.3 

128. 0 
. A  

1.0 
22.3 

16.4) ( 

17.e 

10.3 

1974 

432.9) ( 

306.9) ( 

64,R) ( 

6 . 0  
8.6 
3.0 

.5 
e', 

.4 
3.6 
13.8 

.9 

.n 
9.0 
.7 

10.2 
R.7 

101.5) ( 

9.4 
ll.s 
4.9 
2.1 
3.0 
1.0 
.9 

2.7 
55.0 

.o 

.c 
11.2 

12.4) ( 

1975 

300.0) 

207.8) 

53.91 

6.0 
8.6 
3.0 

.5 

.4 

.4 
2 e6 
8.0 

.n 

.o 

.5 

P.7 

40.4) 

9.4 
11.3 

4.Q 
2.1 
4.0 
1.0 

,o 
2.3 
5.0 

.o 
* A  

.4 

12.4) 

5.0 

117.2 

R T C  TOTAL 
ALL 

YEAR< 

( .n) ( 4019.2) 

( .PI ( 3554.91 

( .n) ( 653.9) 

. A  45.5 

.c 64.4 

.n 17.6 

.n 3.4 

.o 2.A ." 2.7 

.n 18.A .'! 105.9 

.o 107.6 .@ 29.9 

.n 86.4 
e ?  36.3 
. 7  71.1 
.q 61.5 

( .9) ( 1244.4) 

.? 59.2 

.n $34.5 

.q 28.3 

.n 13.9 ." 13.6 

.n 7.3 

.n 11.6 
n 73.5 
0 7ii.n 

.il 71.1 
n 117.0 . 'I 92.5 

( . " I  t 15U.b )  
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N ~ T Y O M A ~  AFRCNAUTTC? AND S P ~ C F  ADPINISTRATION 
C Y  1972 PlJnGET ESYTUATFS 

I Y  M I i L I O N S  OF QCLL4RC 
QCSEARCH Ph!!n “FVFLOPWNT DETAIL Q Y  ?RPGRfiV OFFICE/PL? 

I-: ?I ?FP QUPEAlj O F  THE RUOGET 5k!tjpi55jCi\. j:;n6;6” 

UELTA 
A E N A  
TITAN 111 C 

LAUNCH VEHICLES 

L / V  SRT/ADV. STUDIES 
IIBOS/OELTA 
NIMRUS/THOR/AGENA 
5 W  A+B/DELTA 
NIMRUS E-F/OELTA 
AT!j/CENTAUS 
AT5 F-G/TITAN I f 1  C 
(RrS A-R/DECTA 
5ERT/TWOH/AGENA 
HEENTRY/SCOUl 
CETEOROID SUMPER/SCOUT 
HAM/SCOUT 
OFO/SCOUT 
PIONEER F/CENT 
PIONEER/HELIOS/CENTAUR 
PIONEER G / T  111 O/CENT 
PIONEER/DELTA 
V IK ING/T ITAN( I I IO)CENT 
MARINEH-LARS 69/CENTAUR 
MARINER-CARS 71/CENTAUR 
OS0 A-K/OELTA 
OAO/CENTAUQ 
OGO/THOR/AGENA 
MERCURY 73/CENTAUR 
PHYSICS EXPL/DELTA 
SEOS C/?ELTb 
PHYSICS EXPi/SCOUT 
CAS/SCOUT 
ASTHONUPT t x r L / n c L i n  
ASTKONOPY EXPL/SCOUT 

FISCAL 
1968 

nk!n 

PRIOR 

1969 
P a S i  
YEAR 

15.4 
4.5 

.1 

Q.4 
1.4 

.o 

-6 

.O 

.e 

.2 

.o 
* 3  

1.1 
1.3 

.o 

1.2 
.o 
.A 

l C . 2  
2 e 4  
8 . 8  

.2 

3.7 

2 .5  
.o 
n 

.0 

5 . 8  

.n 

3.n 

.n 

.n 
n .” 

19.3 
3.5 

.? 

4.n 
.2 

1 e 6  
1.1 
1.2 

.o 
3.7 

.2 

. T  

.0 

.Q 

.o 
2.1 

.o 

.5 

.0 
2.0 

9.8 
1.3 
5.6 

.o 

6.4 

3.5 
.n 
.n 
.9 

.n 

.n 

.n 

.)c - - -  

1971 
Cl”,,CET 

YEAR 

“I I ”  

70.8 
.o 

1.1 

t 75.10 ( 

b.0 

.@ 
2.6 
1.5 .@ 

14.7 
3.9 

.o 
2.3 
1.1 

.o 

.o 
6.6 
1 . 5  
Q.8 

11.7 

1 .h 
.@ 

1.5 

.7 

.n 

.n 

,n 

.n 

.n 
?.I 
1.1 
1.1 
1.5 

1 9 7 2  

17.0 
.o 

6.5 

R1.5) 

4.n 
.o 
r n  

2.3 
3.6 

.o 
9.9 
2 * 1  

.n 

.o 

.o 

.o 
2.5 

10.6 
7.4 

.O 
15.1 

.o 

.o 
2.0 

.o 

.o 
8.1 
5.1 

.o 
I! .F. 
1 . 1  
1 .7  
2.4 

.n 

1973 

17.0 
.n 

s.n 

( 3 2 . 3 )  

4.n 
. o  
.o 
.o 
.q 
.o 

1.8 
.4 
.P 
.I, 

.o 

.o 

.o 

.o 
5 . 6  
.6 
.n 

9.5 
.n 
.o 

2.8 
.c1 

3.@ 
i .h 
.P 
* P  
.n 
.cI 

.n 

I . /  

REPORT 6 1 0 /  4 / 6 9  RUN 1 
PAGE 7 

1 9 7 4  1 9 7 5  R T C  

17.0 17.0 
.o .o 
.0 .o 

( 17.3) ( 11.4) ( 

4.c 4.0 
.o .o 
.G .o 
.o .o 
.o .o 
.o .n 
.o .n 
.o * O  
. @  .o 
.0 .o 
.o .o 
.n .@ .@ .o 
,o .0 

4.9 2.P 
.o .0 
.o .@ 

1 .? .o 
.o .o 
.o .o 

4.0 1.4 
.o .o 
.o .o 
.@ .o 

‘.2 3.2 
.n .G . ( 1  .I: 
.?! * c  
.n .n 
0 n . 

TOTAL 
4LL 

YFARS 

123.5 

10.9 

313.6) 

28.4 
1 .f; 
7.4 
6 . 0  
7.3 
-6 

33.1 
6.4 
1.0 
2.8 
1.1 

.? 
1.1 

12.5 
75.4 
18.7 
1 .? 

41.5 
.R 

21.6 
13.9 
15.9 

. 2  
12.7 
27.1 
2.6 

10 .5  
7.2 
3.n 
6.0 

8.0 



NATICNAL AERONAUTIC5 AND SPACE AD~INISTQATION REPORT 6 10/ 4/69 RUN 1 
FY 1971  RUnGET ESTTVATFS PhGE A 

QFSEARCH AND DEVELOPVENT DETAXL R Y  PROGRAFF OFcICE/PLI 
I N  MILLIONS OF DOLLARS 

~y 71 vpr y u i i ~ f i "  6; ;HE BUDG:? ?uw?csTnhi ?n /ne , /hq  
F I S C A L  

- 1968 1969 1970 1 9 7 1  1972 1973 1974 1975 R T C  TOTAL 

PRIOR YEAR YEAR YE AK rEaus 
A Y h  PAST CGRRENT SCDGET ALL 

BIOSATELLITE/PELTA .n 1.2 .n .O .0 

92.2) ( 

1.2 

46'4.3) 

234.2) 

NEW SlARTS 1971  

PHYSIC5 AND ASlRONOCY ( 57.2) ( 

57.2 

14.0) ( 

.n) I 

334.2 

i5n.n) 

H I  ENERGY ASTRON ORs A-0 
. ___ - - - -_ - I . 

SPACE APPLICATIONS ( 

EARTH SURVEYS ( 
- 

5ATS PHASE R 
t R T S  C-D 

METEOROLOGY ( 

W W W  /GARF'/ PHASE 6 

- - COMMUN. + -NAVIG, ( 

.r 

.") ( 1q.n) ( 

11 .0 )  ( 

1.0 
10.0 

1.0) ( 

1.0 

.01  ( 

.o 

.0 

.n) ( 

.0 

14.0) ( 

14.0 

21.0) ( 

5.2 
15.R 

.0 

.n 

s1.n) 

1.0 
30.0 

. .- NAV/TRF C T L  A-8  118.0 

R 0 . 1 )  

11.8 
54.9 

6 , &  
7.0 

LAUNCH VEHICLE PROC ( 

._ - TJ-TPN 11L .L -SUPPORT 
HI ENER AST A-D/T 111 C 
NAV/TRF C T L  A-B/DELTA 
ERTS C-O/UELTA 

.0 

0 0  
.o 

.n 
.n 
.o 
.o 
.0 

.2 
6.0 
.O 

4.8 

." 

.q 

.n 

.o 



N A T T W A L  fiESONAUTTCS AND SPACE ADNINISTRATICN REPORT 6 10,' 11/69 RUN 1 
F Y  1971 RUnGET ETTTMhTFS PhGE 9 

RFSEAQCH ANP nEVELOPWk!T DETAIL fly PRQGRAM OFFICE/RLI 
TN MILLIONS OF DOLLARS 

UART 

ONGO I NG i97n 

B L I  DISTRIB. TO 9E FURN. ( 

SPACE AOV RESEARCH ( 
---. . 

ADVANCED HES€ARtH 

SPACE VEH TECH ( 

lRANSP VEH 

AOV LAUNCH VEH TECH 
. 5 & !  ZTM XW. - - - 

- N H R  SP VEH 
SPACE STA/SASE TECH 
NEAR SP VEH APPLIC/SCI 
DEEP SPACE VEH 

NUCLEAR ROCKETS ( 

NERVA ENGINE 
NUCLEAR RKT SRT 

AVIATION ADV RESEARCH ( 

AOVANCED RESEARCH 

A V l A l I O N  VEH TECH 

GENL A V I A T I O h r  
V/STOL 
fLi=snhlrr 
UIPERSONIC . 

HYPERSONIC 

- 

. -  _-  - 
A V i R i i O ~  SY'iiEuS TECH ! 

NAVICONTKSL 

. .. . . 

YEAR 

27P.2) ( 

27p.2) ( 

27P.2) ( 

10.3) ? 

14.3 

114.3) ( 

.o 
1493 

* O  
1a.o 
30.2 

.o 

10.0 

41) .FI 

37.5) ( 

27 .5  
6.0 

27.6) ( 

27.6 

<9.6) i 

r e ;  

Q.8 
19.3 
20.5 
9.7 

7 . 5 )  ( 

'." 

- 
1 L A K  

277.4) ( 

277.4) ( 

377.Q) 

18.A) ! 

18.9 

102.R) ( 

.n 
27 r O  
4.2 
.0 

19.0 
23.6 

.O 
29.0 

36.5) ( 

28.5 
8 . 0  

34.6) ( 

34.6 

56.4, ( 

.El 
12.3 
16.0 
-. . 
E L 1  .-? 

7.2 

9.1) ( 

5 . 5  

YC.n 
I LHX\ 

349.0) ( 

340.7) ( 

340.3) ( 

16.0!  ( 

16.0 

115.8) ( 

.o 
46.0 
3.6 

.o 
22.5 
18.5 

.o 
25.2 

57.0) ( 

49.0 
8.n 

39.0) ( 

30.0 

74.1) ( 

.4 
17.9 
22.1 

7.7 
-c n 
L C I .  I 

1l.Q) ( 

G . 6  

1972 

440.2) ( 

404.9) ( 

QO8.9) ( 

16.0) ( 

16.0 

141.3) ( 

.o 
67.0 
3.3 

.o 
20.5 
22.4 

28.1 

74.0) ( 

66.0 
8.0 

.n 

34.0) ( 

39.0 

87.6) ( 

. -  L.L 

2?,3 
22.1 
3 L . 9  

8.8 

15.9) ( 

fj.? 

1973 

480.0) ( 

442.0) ( 

442.0) ( 

16.0) ( 

16.0 

162.9) ( 

.0 
83.5 
3.3 

.0 
19.1 
24.4 

* @  
32.6 

R O . 0 )  I 

72.0 
P . 0  

3Q.n) ( 

39.0 

87.7) ( 

* I ,  * .- 
33.1 
15 .6  

4.4 
3 A , 7  

16.n) ( 

6;? 

1974 

437.7) ( 

397.7) ( 

397.7) ( 

16.0) ( 

16.0 

145.1) ( 

.o 
63.0 
3.3 
.O 

25.9 
.o 

32*6 

2n.3 

63.0) ( 

55.0 
4.0 

30.0) ( 

39.0 

79.7) ( 

? -5 
26.r" 
10.3 
31.0 
10.7 

15.5) ( 

6 . 3  

1975 R T ' :  TOTAL 
IILL 

YFARC, 

16.0 * Q  118.1 

127.9) ( .fl) ( 910.1) 

. o  .'7 .0 
52.0 .F 352.8 
3.3 .n 11 .0 

e o  .n .n 
14.1 .n 134.5 
35.9 .n 170.9 

.0 .Q .0 
32.6 .n 220.9 

52.0) ( .n) ( 346.0) 

R . @  .Q 54.0 
44.0 .? 342.0 

39.0) ( ,Q) ( 357.3) 

39.0 .n 257. z 

73.7) ( . " I  ( 5 1 R . R )  

1.6 .? 7.6 
17 .e n 148.1 
7.6 .n 113.0 
33.0 ." lR5.1 
11.9 . p  h7 .0  

15.P) ( . " I  ( 01.7) 

6.2 ." 39.4 
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KATIOKIAL AERONAUTICS AND SPACE ADVINISTRATION REPORT 6 in/ 4/69 RUN 1 
F Y  1971 PUDGET ESTTWATFS PPGE 1 0  

RFSEAPCH AND nEVELOPMENT nETAIL  RY PROGRAY OFFICF/RLl 
I N  MILLIONS OF DOLL4RS 

FY 71 PFP SUREAU OF THE PUOGET S i i i iM i55 iC?:  in/Ot5/69 
FISCAL 

1968 1969 1970 1971 1972 1973 1974 1975 B T C  TOTAL 

PRIOR YFAR YEAR YEAR YFdRS 
- A L l n  "L Pasf CURRENT BUDGET ALL 

UPNL HAZAYqS .n 7.4 3.3 5 .6  7 . 3  7 .4  6 .9  7 .1  .O 40 .0  
kNYIRONMkWTAL HAZAPDS .(I e 2  .3 1 . 7  2 . 4  2.4 2 . 4  2 .5  .n 11.9  

HUMAN FACTORS M ! V  RES ( .n) ( 6.4) ( 6 . 4 )  ( 7 . 0 )  ( 7 . 0 )  ( 7 . 0 )  ( 7 . 0 )  ( 7 . 0 )  ( .n) ( 4 7 . 4 )  

ADVANCE0 RESEARCH .n 6 .4  6 . 4  7 . 0  7 .0  7 . 0  7.0 7 .0  .o 47.8  

HUMAN FACTQRS VEH TECH c .D) ( 1n.o) ( 12.91 ( 19.5) ( 2 8 . 1 )  ( 33.4)  ( 32.4) ( 31.~1 ( - 0 )  ( 168.01 

TRANSPORT4TION VEHS .I) .O . O  .O .o .0 .n .n . Q  .n 
5HUTTLE TECH .O 1 .0 1 e4 5 .0  7.0  10.5 9.n 7.0 ." 40.9 
NEAR SPACE VEH 0 0  .o .n .0 .o .o . 0  .(I .n .o 

OEEP SPACE VEH .n .O .O .0 .o .o .@ .o .fl .(I 
DEEP SPACE VEH TECH .n . 2  .2 .2 1 e 7  2.2  2 .7  3 .2  .'1 1 0 . 4  

SPACE STATION/AASE TECH .o A.A 11.2 14.3 19.4 2n.7 20.7 21.6 .'1 116.7 

NEW SlAHTS 1971 ( .n) ( .0) ( .n)  ( p . 7 )  ( 31 .3 )  ( 38.0) ( 40.0) ( 3 2 . 0 )  ( . Q )  ( 150 .0 )  

B L I  DlSTRIR. TO RE FURN. ( . O )  ( .0) ( . O )  ( 8 . 7 )  ( 31 .3 )  ( 38.0) ( 40.0) ( 3 2 . 0 )  ( .n) ( 150 .0 )  

SPACE VEH TECH t . 0 )  ( 00)  ( . o )  ( 3 . 7 )  ( 17 .3 )  ( 26.0) ( 30.0)  ( 22.0) ( .") ( 99.0) 

NEAH SP VEH 
100 KW PWR SUPPLY 

.o 

.n 
.n 
.I) 

.o 
3.7 

.o 
17.3 

.n 
26.0 30.0 

.n 
22.0 

. O  
99.0 

NUCLEAR ROCKETS e o )  ( .O) ( .01 ( 3.0) ( . 0 )  ( .n) ( .n) ( .(I) ( . o )  ( 3.0) 

NUCLEAR ST4GE STUDIES .o .o .o 3 . 0  . 0  .o .O .o .n 3.n 

n n .o .n .n .o .o . v .n .I) 
n 48.0 NEAR SPACE VEH ,n 

500 D A Y  L I F E  SUPPORT ,n .o .o 7.n 14.0 12.0 10.0 1 0 . 0  



NATIOFIAL AFBOYAUTTCS &NO SPACE ADPINISTRATIOPI 

RFSEARCH ANP f7FVFLOPMEYT DETAIL R Y  PROGRAM OFFICE/BLI  
F Y  1971 PUDGET ESTIMATFS 

I N  MILLIONS OF nOLLARS 
F T  71 PFP EIUREAU OF THE RUOGET SIIRMISSXOI'I 10/06/69 

F I S C 4 L  
1968 lq69 1970 1971 1972 1973 

ANP ;fig CL'"EE::T SUEGET 
PFIIOF YFAR YEAR YEAR 

. . . . . . . . . . . . .  - 

. .  

. .  . . . . . . . . . . . .  

. .  

REP@RT 6 1@/ 4/63  RUN 1 
P a m  12 

1974 1975 @ T C  TOTAL 
nLL 

YEA% 

. . . . . . . . . . . . . . . .  . . . . . . . .  . 



OTOA 

NATIONAL AERONAUTICS AND SPACE ADWINISTRATION REPORT 6 10/ 4/69 RUN 1 
F Y  1971 PClnGET ESTIMATFS PAGE 11 

RESEARCH 4ND QEVELOPMENT DETAIL BY PROGRAM OFFICE/RLI 
I N  MILLIONS O F  DOLLARS 

FY 7: PFP %::REA?! O F  TEE RUEGET S!.!RMICST!?h! ?n/n6/69 
FISCAL 

1968 1969 1970 1971 1972 1973 1974 1975 P T C  TOTAL 
ANI) PAST CYRRENT BljnGET ALL 

PR I 9 R  YEAR YEAR YEAR YEAH5 

TRACKING + 

UTOA 
OTOA 
OTDA 

NEW s i m i s  

TRACKING + 

DATA ACQ ( .n) ( 279.7) ( 278.0) ( 317.6) ( 302.0) ( 298.9) ( 262.8) ( 218.4) ( . n i  ( 1957.4) 

SRT .o 11 0 1  12.4 13.1 12.4 12.4 12.4 12.4 .n 86.9 
. t E T M R K  OPERATIONS to 229.4 233 U 235.4 237.1 343.7 216.9 176.5 .C) 1572.4 

EQUIP, + COMPONENTS e.0 39.2 32.2 69.1 52.5 42.8 33.5 29.5 .p 298. A 

1971 

__ - . -- .- . - 
TRKNG 71 SCIIAPPL PPOG 00 .o .o 04 1 e 5  1 .? 7.2 10.9 .n 21.2 
TRKNG 71  LUNAR/EO/ 00 .o 00 .O 3.0 10.7 39.5 77.5 .n 130.7 

. .  

- . . . . - - . . . . . - . ._ . . . - .-. . . . . .  



OTU 

NATTC'4AL AFRONAUTTCS AND SPACF AOVINISTRATION REPORT 6 i n /  4/69 RUN 1 
PAGE 13 FY 1971 RUPGET ESTTU4TFS 

I N  MILLIONS OF DOLLARS 
RFSEARCH AND 9EVELOPMFNT DETAIL R Y  PROGRAM OFFICE/RLI  

F Y  71 PFP BUREAU OF THE RUDGET SJRMISSIOM i n / 0 ~ 6 9  
F I S C A L  

1968 1969 1970 1971 1972 1973 1974 1975 R T C  TQTAL 
AND PAST CURRENT BUDGET ALL 

D9 I ?)P VFBD YEA? V F A ?  vEnf?c 

OFF. OC TECH U T I L .  . o  7.e 5.n 5.n 5.0 5.0 5.0 5.0 .r. 7l3.a 
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REPORT 3 l o /  4/69 RUN 1 
NATIPNAL AERONAUTICS AND SPACE ADMINISTRATION 

FY 1971 8lJOGET ESTIMATFS 
F Y  1071 RUDGET L I y E  ITEV/PPU CATEGORY 

I N  M I L L I O N S  O F  nOLLARS P 

FY 71 PFP RURCAU O F  THE RUDGET SIIRMISSInhl ln/O6/69 
EARTH LUbJ4R PLANET ASTRON- SPACE LIFE SPACE SPACE AYIAT. SUPPORT 

8QOGF-T L I V E  I T E M  ORRITbL F X P  FXP W Y  P H Y q I C S  T I F N C E S  APPL, TFCH TFCH ACT. 
biSF 

TOTAL 

APOLLO 18.5 1154.0 .o .o .o 6 .0  .o .o .o .D .o a 0  1178.5 
703.9 160.0 .o 20.8 6.5 35.5 J e5 .O .o .o .o .o 42P.2 

ADVANCER USSLONS 2.5 .o .o .o .o .o .o * O  .O . O  .o .o T . 5  
SPACE FL IGHT OPERATIONS 

OMSF 

. mrs i cs  ANO ASTRONOVY .o .@ e 0  82.6 42.4 .o .o .o .O .o .@ .o 125.0 
LUNAR ANU PLANETARY EXPL .O 11.0 351.1 .o 3.8 .o .o .o .o .n .o e 0  365.9 
SPACE BIULOGY .o .0 P . 0  .O .o 8.4 .o .o .n .O .o .o 16.4 
SPACE APPLICATIONS .o .o .o 00 .o .n 219.0 .o . O  .o .o .o 219.0 
LAUNCH V t H I C L E  PHOC .o .o 32.4 4*3 7.5 00 23.8 3.4 .O 95.3 . O  .n 166.7 

. 



FY 71 PFP RUREAU OF THE 

1 EARTH.ORElTAL "'SF 

- DEVELOPMENT 
CONST. OF F A C I L I T I E S  
HESEARCH + PBOG. MGUT. 

TOTAL 

2 W A R  €%ELORAXION 

HESEAJXH.AND DEVELOPMENT 

HESEAHCH + PROG. PGMT, 
CONST. OF F A C I L I T I E S  

- ?OT& 

3 PLAN€TAHY EXPLORATION 

HESEAKCH AN0 OEVTLOPUENT 
CONSI. O F  F A C I L I T I E S  
HESEAKCH + PROG. PGMT. 

l O l A L  

4 ASTHONOMY 

HESEAHCH AND DEVELOPMENT 
CONST. OF F A C I L I T I E S  
HESEAKCH + PR06. UGMT. 

T O I Q L  

5 SPACE P n i s i c s  

HE5EAHCH AN0 DEVELOPMENT 
CONST. O F  F A C I L I T I E S  
KEbtAKLU rnv;. a'C;.'T. 

1014L 

6 L l F E  5ClCNCES 

HESEAKCH AND OtVELOPMENT 
CONSI. OF F A C I L I T I E S  
KESEAKCH + PKOG. MGMT. . 

I O l A L  

10/ 4/6Q RUN 1 RFPORT 4 NATTCNAL. AFPONAIJTTCS AND SPACE AQMINISTRhTTON 
F Y  1971 PUOGET ESTIMATES 

SIWMARY R Y  PROGRAM CATEGORY 
I N  PILLIONS OF DOLLARS 

RUDGET SIIRUXSSION inm,/6q 
F I 5 C h i  
1968 1969 1970 1971 1972 1973 i974 1975 RTC 
AND P4ST CURRENT BUDGET 

P? f no Y F  hi3 YEAR YEPR 

.o 111.1 99.1 107.7 157.4 257.4 307.2 281.0 .'I 

.n .o .o .0 .o .o .o .n .n 

.o .o .n .@ .0 .0 .n .o .n 

.n 111.1 99.1 107.7 157 e 4  257.4 307.2 281.0 .n 
-------_ -------- -------- -------- -------- -------- -------- -------- -------- 

TOTAL 
ALL 

YEARS 

7213.0 
50.2 

.o 
7263.3 

1320.9 

.o 

.n 

132'1.9 
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RFPORT & 10/ 4/69 RUN 1 FlATIONAl AFRONAUTTCS AND SPACE ADMINISTRATION 
F Y  1971 BUDGET ESTTCATFS 

5UVMARY RY PROGPAM CATEGORY 
I N  MILLIONS O F  DOLLARS 

FY 71 PFP RUREAU OF THF RWGET SURMISSION In/06/69 

‘“TAIL 

- -  PRTOR ‘rf AR YEAR YEAR YEARS 

FISCAL 
1968 1969 1970 1971 1972 1973 1974 1975 B T t  I U I  

AND PAST CURRENT RUDGET ALL 



, 

- 
NnTJf'hIAL fiF40NAUTTCS AND SPACF ADYINISTRATION 

RESEARCH ANn DFWFLOPMFNT DETAIL RY PROGRAM CATEGORY 
F Y  1971 RUDGET ESTIMATES 

I N  MILL IONS OF DOLLARS 
FY 7 1  PFP RUPEAU OF THE RUDGFT SIJRMISSION ln/O6/69 

10/ 4/69 RUN 1 REPORT 5 

FISCAL . .. 
¶ 96R 1969 1970 1971 1972 1973 1974 1975 RTC TOTAL 
AND PAST CURRENT BUDGET ALL 

OMSF 

ONGOING 1970 

AAP SPACECRAFT MOOS. 
AAP SATURN IR 
A A P  SATURN V 

.n 46 3 76.0 143.6 120.2 05.4 .n .o .(? 431.5 

.n .O .A 4.3 2.1 .0 .n .n .n 7.2 
* 0  6.4 7.1 23.0 40 09 12.1 .n .n .n 89.5 

PL(YL0ADS i €XPERIWNTS ( .n) ( 6 5 . 5 )  ( 135.1) ( 246.4) ( 123.3) ( 46.4) ( . O )  ( . 9 )  ( .n) ( f i i6.7) 

SPACE STATION D E F I N I T I U Y  .'I R.R .0 .O .o .0 00 .0 . Q  R.4 
tXPEHIMENT DEVELOPMENT .n 7.9 24.1 25.5 14.8 9.3 .0 .0 .n 81.6 
SATURN WORKSHOP =1 .n 35.0 79.5 155.7 50 e7 15.0 .0 .n .I) 325.9 
PAYLOAD INTEGRATION .n 33.7 22.3 44.4 23.6 9.9 .0 .n ." 123.9 
PRUGUAP SUPPORT .n .l 9.7 20.8 34.2 l?.? .o .0 .') 76.5  

MlSSION OPERATIONS 
K 5 C  SAIUHN I 9  
KSC SATURN V 

.n .o 12.3 20.2 18.9 8.9 .o .o .'1 6 0 . 7  

.Q .o 6.6 13.2 34.7 17.7 .o .n 72.2 

.n .0 .n 1 e 6  3.7 .o .n .o .n 5.5 

TECHNICAL ( . O )  ( 1 . 2 )  ( 5 . 9 )  ( R . 2 )  [ 6 . 9 )  ( Y . 7 )  1 . I l l  . U )  1 . f ' J  1 26.Y) 

.o .@ .n 13.2 
n n n ... - .\ *.,. I 3.4 ." . -  SYSTEMS ENGINEERING .n .o 3.3 3.4 3. I 

L uiu  in i iC  T nui- i N i S i  R A i i Gfv . ' 1  1 .e L." L . . J  
- - -  
J.-' 

. -  
7 . 7  

- -  



NATIQNAL 4FPONAUTTCS 4NO SPhCF ADMINISTRATION 
C Y  1972 PUDGET ESTIMATES 

RESE4RCP AN0 QEVFLOPMFNT DETAIL R Y  PROGRAM CATEGORY 
I N  MILLIONS O F  DOLLARS 

FY 71 PFP RUREAU OF THE PUOCFT SURMISSION ln/n6/69 
FISChL 

SPACE SHUTTLE 

ADVANCED E V E L O P W N T  

ADVANCED QEVELOPF?ENT 

ADVANCED DEVELOPVkNT 

ADVANCED DEVELOPMENT 

ADVANCED MISSIONS . . 

ADVANCED STUOIES 

NEW 5 lARTS 1971 

SPACE S T A T  IONIR ASE 

EXPERIMENT OEFIN IT ION 
5s  MODULE DEVEL 
55 MODULE PHOD 
OPERATIONS 
5P STA EXPER ENG 8 TECH 

SPACE SHUTTLE 

5PACE 5HUTTLE 

10/ 4/69 RUN 1 RFPORT 5 

l a m  1970 1971 1972 1973 1979 lq75 RTC TOTAL 
CuzEENi - I I l - r -  r o S i  oVU<-L t 

YFAR YEAR YFAR YEARS 
ALL 

.n 36.n .o .o .n .0 .n .o 36.0 

18.2) ( 18.31 ( 18.5) ( . O )  ( . O )  ( .O) ( . O )  ( . O )  ( 5 5 . 0 )  

1F.2 ia.3 18.5 .o .o .0 .0 .D 55.n 

. O )  ( .n) ( 73.4) ( 337.5) ( 370.0) ( 532.0) ( 519.0) ( S O )  ( 1726.9) 

. O  .o i8.n .n .o .o .n .o 18.0 
00 .n 51 e 4  350.0 320.0 27n.n .n 1091.9 
.o .o .o .0 55.0 105.0 95.0 .Q 255  (1 
.O .n . O  .O  10.0 30.0 60.0 .') 100.0 
.o .O 4.0 37.5 55.0 77.0 89.0 ." 262.4 

200.0 

. O )  I .n) ( 170.0) ( 696.0) ( 975.0) ( 1115.0) ( 1032.0) ( .II) ( 3988.0) 

.o .n 170.0 696.0 975.0 1115.0 1032.0 .'? 39al3.9 
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NATIONAL AF90MbUTIrS AN0 SPACE ADVINISTRATIoN 
FY 1971 R1JDGET ESTIMATFS 

RESEARCH  AN^ DFVELOPMFNT DETAIL R Y  PROGRAM CATEGORY 
I N  MILLIONS OF 9OLLARS 

FY 71 PFP RUREAU OF THE RUDGET SURMISSION 10/06/69 

7 PLANEfARY EXPLORlTION 

OSSA 

ONGOlNG 1970 

L+P SRT/AOV. 'STUDIES 
~- PLANET ASIRONQMY SRT 

L+P UATA ANALY'SI'S 
PIONEER F t G 
VIKING 
MARINER-MPHS 1969 
MAHINER-MARS 1971 
VENUS. MERC~RI_ 1973 

EXOBIOLOGY SRT 
PLANETARY QUARANTINE 

. Ai.iD 
P R I O R  

LAUNCH VEHICLCS . . t .O) ( 

PIONEER F/CENT - .- .Q 
PIONEER G / T  I11 D/CENT .o 
V I K I N G / T I T A N ( I I I O ) C E N T  .n 
MAHINER-MARS 69/C€NTAUR .0 
M A H  INEH-MARS. 711CENTAUR .o 
M t H C U H Y  73/CENTAUR .o 

YFAR 

95.9) ( 

05.9) 

Q5.9) ( 

76.6 
.o 
05 

1.1 
15.0 
26.1 
30.0 

.O 

3.0 
1.3 

12.31 ( 

1-, 3 
.o 
00 
.A 

10.2 
.o 

YEAR 

is9.n) ( 

159.0) ( 

159.0) ( 

11 .o 
3.8 

* 6  
17.8 
41.0 
4.7 
56.A 
1.0 

4.5 
3.0 

14.4) ( 

2.1 
.5 

2.n 
.O 

9.A 
.O 

YEAR 

391.5) ( 

391.5) ( 

391.5) ( 

11.3 
4.9 
1.9 

29.1 

.2 
29.6 
24.1 

0.5 
3.5 

2517.0 

32.4) ( 

6.6 
9.8 
13.7 

.n 
1.6 
.7 

1972 

335.1) ( 

335.1) ( 

335.1) ( 

._ 

11.3 
4.9 
2.0 
14.2 

217.0 
.1 

10.5 
33.5 

4.5 
4.0 

33.1) ( 

2.5 
7.4 
15.1 

.o 

.o 
A.1 

1973 

198.9) ( 

198.9) ( 

198.9) ( 

11.3 
4.9 
1.6 
6.3 

128.0 
.o 

1.0 
22.3 

4.5 
5.n 

14.0) ( 

.o 

.6  
9.5 

.o 
3.9 

.n 

REPORT 5 10/ 4/69 RUN 1 

1974 

94.e) ( 

94.A) ( 

94.R) ( 

11.3 
4.9 

2.7 
55.0 

.o 
11.2 

4.5 
1.0 

1.0 

1.2) ( 

.o 

.o 
1.2 
00 
.O 
.o 

33.9) ( 

33.4) ( 

11.3 
4.9 
4.0 
2.3 
5.0 

.o 

.o 

.1( 

4.5 
1.0 

. O )  ( 

.o 

.o 

. o  

.o 

.o 

.o 

.n) ( 1308.6) 

.0) ( 1308.6) 

.n 84.5 

.o 28.3 

.'1 13.6 

.!l 73.5 

.n 711.0 

.n 31.1 

.n 117.9 

.o 92.5 

.n 30.0 

.n 1R.A 

. " I  ( 107.43 

.Q 12.5 

.fl 18.5 

.fl 41.5 

.Q .A  

.n 21 e 6  

.n 12.7 

. . . .  

--. .. . 
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NATIONAL 4FRONAUTICS AND SPACF A D V I N I S T R A T I O N  

RESEARCH ANn nFVFLOPMENT DETAIL R Y  PROGRAM ChTFCORY 
F Y  1971 PllnGET ESTIMATFS 

I N  MILLIONS O F  nOLLAR? 
F Y  71 PFP RUREAU OF THE RUDGFT SIIF+ISSIW in/o6/m 

- . __.__I___II.. - - F I S C A L  
196R la69 1970 1971 1972 1973 
bND PAST CURRENT BUDGET 

Vl?.D 
I I**\ 

"I-. .. 
I KHn 

.,c . - P F i O i i  i rqn 

bP STA EXPER ASTRONOMY .o e l l  .I) 7 . 2  35.4 131.0 

RFPORT 5 10/ 4/6q RUN 1 

1974 1975 PTC TOTAL 

YEARS 
ALL 

191.11 178.0 ." 592. b 

, .. . . _.. .- . . . . . -. . . . 

~ 
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5 SPACE PHYSICS 

O5SA 

NATIONAL AE90NAUTfCS AND SPACE ADMINISTRATION 

RESEARCH AN@ DEVELOPMENT DETAIL R Y  PROGRAM CATEGORY 
F Y  1971 BUDGET ESTIMATES 

IN MILLIONS OF DOLLARS 
- I  3-m QUIJUET 5i;RMISSXCN 1f!/')6/69 

FISCAL 
196q 1969 1971-1 1971 1972 1973 
AND PbST CUQRENT "oL;DGEY 

PRIOR YF9R YEA4 YEAR 

( .n) ( h n . 9 )  ( 4q.q) ( 60.2) ( 99.4) ( 120.2)  

( .n) ( ~7.9) ( 49.8) ( 53.7) ( 64.9) ( 46.2) 

tJ IUNEE.R/HEL IOS 
PIONEER A-E 

.o .o  .3 1 e9 1 *7 1 e 4  

.o 3.6 2.7 1.9 1.3 1.2 

P+A SHT/ADV. STUDIES .O 12.8 8.6 8.6 8.6 8.h 
AALL60N PROG PHYSICS 0 0  .4 .4 .4 .4 .4 
P+A DATA ANALYSIS e o  3.2 2.6 2.6 2.6 2.6 
UGU A-F .n 13.2 6.9 6.7 3.1 .o _ _  - - PMILI;S EXPLORERS .n 12.0 9.7 15.4 19.2 16 a 1  
SOUNDING ROCKETS .o 9.3 8.7 8.7 8.7 8.7 

__ . . - . . . . . . . - , 

~~ONE~R/HELIQS/CENTAUR .n .O .o 1.5 10.6 5.6 
PIONEER/OELTA .n 1.2 .n .o .o .n 
OGO/THOR/AGENA 
PHYSICS EXPL/DELTA 
PHYSICS EXPL/SCOUT 

.o .2 .n .o .n .o 

.n 2.7 6.9 4.9 5.1 1 . 6  

.n 2.3 3.5 3 * l  3.6 .O 

REPORT 5 1 0 /  4/69 RUN 1 

. - .  

1974 

( 142.8) f 

( 39.3) ( 

( 39.3) ( 

1.0 
.9 

8.6 
.4 

2.6 
.o 

9.0 
8.7 

( 9.1) I 

Q.9 
.o 
.o 

3.2 
e 0  

( 103.5) ( 

( 103.5) ( 

1975 PTC TOTAL 
ALL 

v- .ac 
I C C ) I . J  

140.8) ( .n) ( 674.1) 

32.3) ( ( 347.1) 

. r )  ( 347.1) 32.3) ( 

1.n .n 7.3 .@ ." 11.6 

8 e 6  .n 64.4 
.4 .@ 2.8 

2.6 . O  18.8 
.o .n 29.9 

5.0 .n 86.4 
8 .7  .n 61 - 5  
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NllTTONAL AERONAUTICS AND SPACE AOPINrSTRATION 

RESEARCH ANn DEVFLOPYENT DETAIL BY PROGRAM CBTEGOFY 
FY 1971 BUOGET ESTIMAT€S 

I N  MILLION5 OF DOLLARS 

REPORT 5 10/ 4 /69  RlJN 1 

FY 71 PFP BUREAU OF THF: PUDGFT SlJRkIqSTChi lC/Oh/69 
FISCAL 

196a  la69 1970 1971 1972 1973 1974 1975 BTC TOTAL 
r L k i n  .w DfiST rl.lRRENf RUDGET ALL 

PRIOR Y F R R  YEAR YEAR T t A R S  

LkUNCH U€tUCLES ( 

BIOSATELLITE/DELTA 

OMSF I 

OblGOIlvG 1 w n  - 4 

L I F E  SCIENCES APOLLO 

LlFE SCIENCES AAP 

NLN. STARTS . - 1971 ( 

.SP STA EXPER LIFE SCI 

.O) ( 

.n 

S 5 . 5 )  ( 

35.5) ( 

7.4 

28.1 

. O )  ( 

.o 

.n) ( 

.O 

41.5) ( 

32.1) ( 

6.0 

26.1 

9.4) ( 

9.4 

b o )  ( 

.o 

48.8) ( 

15.5) ( 

6 .,O 

9.5 

33.3) ( 

33.3 

.O) ( . O )  

.@ .o 

68.7) ( 98.3) 

7.4) ( . O )  

4.0 .O 

3.u .o 

61.3) ( 99.3) 

61.3 98.3 

1.2) 

1.2 

447.4) 

104.9) 

29.1 

75.8 

342.5) 

342.5 

..... 

- .  ~ . . . . . . . .  . . . .  

. . . . . . . . .  . 

. . . . . .  



I 

REPORT 5 10/ 4/60 RUN 1 
NATICYAL AERONAUTTCS AND SPACE ADVINISTRATION 

RESEARCH ANn DEVELOPMENT DETAIL BY PROGRAM CPTEGORY 
F Y  1971 BUDGET ESTIMATFS 

I N  MILLIONS OF DOLLARS 

7 SPACE APPLICAl IONS 

OSSA 
.. 

ONGOING 1970 

EAR f t l  SURVEYS. 

APPLIC S R T / A a V  STUDIES 
ADV APPLIC FLT  EXPER 

E R l S  A+B 
Enis AIRCRAFT PROGRAM 

- 

__ --.-Af?!?U C SRT / AD V -STUD 1 E5 
TIROS/fOS IMPROVEMENTS 

- - - F U M B U S . - - L - F  _. 
SYNCHRON MET SAT-A+B 

_ .  . -  METEOR-OLOGICRL. SO-UNDINGS 
ADV APPL FLT EXPER 
COOP APPLIC SPT 

-_  -.- - - . 
COMMUN. + NAVIG. 

APPLIC SR7iADV STUDIES 
A T 5  A-G-- . 

ADV APPLIC FLT EXPER 

1969 1970 1971 
PAST CURRENT BUDGET 

.... - 

YFAR 

lPQ.5) ( 

lC'9.5) ( 

1'79.5) ( 

21.4) ( 

9.2 
1.0 
p . 9  
3.3 

45.8) ( 

5.1 
5.R 
?I .fl 

.n 
3.n 

.o 
- 1  

31.5) ( 

5*3 
33.7 

00 
2.5 

l 0 . a )  I 

1.4 
5 . 8  
.0 

._ .. 

YEAR 

138.P) ( 

138.R) ( 

138.8) ( 

41.1) ( 

13.3 
1.9 

15.0 
11.0 

44.2) ( 

5.9 
3.7 

27.3 
2.7 
3.0 
1.5 
.1 

43.1) ( 

5*7 
33.R 
1.9 
1.7 

10.4) ( 

. z  
1.6 
1.1 

Y t A K  

244.3) ( 

242.8) ( 

223.8) ( 

69.61 ( 

13.3 
1 . A  

13.0 
41.5 

62.8) ( 

5.9 
3.2 
33.4 
15.6 
3.1 
1 .q 
.l 

67.6) ( 

6.7 
55.5 
1.9 
3.5 

23.8) ( 

.u 

2.6 
.n 

1972 

307.5) ( 

199.5) ( 

161.2) ( 

51.9) L 

13.3 
3-3 
13.0 
22.3 

37.4) ( 

5.9 
2.6 
19.6 
3.1 
3.1 
3.0 
.1 

52.9) ( 

6.7 
38.7 
3.7 
3.8 

19.0) ( 

. u  

.0 
2.3 

1973 1974 1975 RTC TOT4L 
ALL 

YE!?% 

. r 7 )  ( 1097.9) 169.6) ( i39.n) ( 89.2) ( 

154.61 ( 117.0) 

106.51 ( 7 5 . 0 )  

13.3 13 3- 
3.3 3.3 
13.9 13.0 
15.3 5.7 

24.2) ( 17.6) 

5*9 5.9 
2.6 2.6 
9.5 3*0 

. J  .o 
3.1 3.1 
3.0 3.0 

.o .0 

34.3) ( 

6.7 
22.2 
3.7 
1.7 

3 .1 )  ( 

. ij 

.o 

.o 

( 69.7) ( 

( 55.7) ( 

( 29.6) ( 

13.3 
3.3 
13.0 

00 

( 14.7) ( 

5.9 
2.6 

.1 

.o 
3.1 
3.0 

.o 

20.1) ( 11.4) ( 

6.7 6.7 
4.0 1.0 
3.7 3.7 
1.7 .o 

a @ )  ( 293.8) 

.n R9.Q 

.n 17.A 

.n 44.9 

.O 102.1 

- 0 )  ( 2Q6.7) 

.n 40.5 

.o 23.1 
* o  124.7 
.n 21.5 
.O 21.5 
.c) 15.0 
.n .rr 

.n) ( 260.9) 

." 44.5 

.O 1R2.9 

.n 18 e 6  

.n 14.9 



-.. . .. . . . -. . 
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NATIONAL APONAUTICS AND SPACF ADb'INISTRATION 

RESElRCH ANCl OFVELOPMFNT DETAIL RY PROGRAP CATEGORY 
FY 1971 BUDGET ESTIMATFS 

YFAR 

.o 
a6 

3.0 
.o  
.o 
.O 

. O )  ( 

. O )  ( 

. O )  ( 

.O 

.o 

. O )  ( 

.o 

.O) ( 

.n 

.o 

.o 

.0 \  f 

I 

.o 

1969 1970 1971 
P a S T  CURRENT BUDGET 

YEAR YEAR 

1 e 5  
S O  

14.7 
3.9 

.o 
1.1 

.O) ( 

19-01 ( 

11.0) ( 

1.0 
10.0 

1.0) ( 

1.0 

7.0) 

7.0 

.o 

.O 

1.5) ( 

1.51 ( 

.o 

1972 

3.6 
.o 

9.9 
2.1 

.o 
1.1 

. O )  ( 

38.3) ( 

14.5) ( 

.O 
14.5 

.O) ( 

.o 

19.0) ( 

19.0 

.O 
4.8 

8.0) ( 

8.01 ( 

1.0 

- -  I N  MILLIONS OF DOLLARS 

ATS F-G/TITAN I11 C 
UCrS A-WDELJA 
G E M  C/DELTA 
CAS/SCOUT 

EXT€NSIONS 1971 

NEW STARTS 1971 

-sar_s. PHASE e 
ERTS C-D 

METEOHOLOGK 

W W W  /GARP/ PHASE R 

. ._ .- _ _  
COMMUN. + NAVIG. 

NAV/TRF CTL A - 8  

NAV/THF CTL A-H/DELTLI 
€H?S X.-D/DEbTA 

-.--€ISc* 
1968 
AN0 

PRIOR 
- 

1973 

.9 

.o 
1 .A  
.4 
.o 
.o 

48.1) ( 

4.5) ( 

.o 
4.5 

. . . -. . .. . __ . - 

10/ 4/69 RUN 1 RFPORT 5 

1974 

.o 

.o 

.o 

.o 

.o 
S O  

0 0 )  ( 

44.0) ( 

1 .0 )  ( 

S O  

1.0 

. O )  ( 

.o 

40.0) 

40.0 

7.0 
.o 

22.0) t 

22.0) ( 

10.0 

1975 

.n 
s o  

.o 

.o 

.o 

.o 

001 ( 

14.0) ( 

.O) ( 

.O 

.0 

e o )  ( 

.o 

14.0) ( 

14.0 

.o 

.n 

13.5) ( 

19.5) ( 

15.0 

RTC TOTAL 
4LL 

r k a n >  
..- - -L 

.n 7.2 

.0 -6 

.Q 33.1 

.9 6.4 

.n 2 .h 

. O  2.2 

.r)) ( 163.10 

.O) ( 31.0) 

.O 1.0 

.O 30.0 

.P) ( 118.0) 

.n 118.0 

.n 7.n 

.n) ( f i 6 . n )  

. n  6.4 

. f l )  ( 66.0) 

.o 31.0 

. .. -. . . 



REPORT 5 10/ 4/69 RUN 1 

PJ4TIPNAL IF90NAUTTCS AND SPACE ADMINISTRATIOM 

RESEARCI-! ANQ DFVELOPMENT DETAIL RY PROGRAM CATEGORY 
F Y  1971 BUDGET ESTIMATES 

I N  MILLIONS OF DOLLARS 
f . ~  71 pFp Ri,)i?EAij OF THE 8UZGET SURMISS?nh' ?"/n6,/69 _ -  

TOTAL 
ALL 

_ _  
- __ - FISCAL 1973 1971, 1975 BTC 196R 1969 1970 1971 1972 

ANO PAST CURRENT RUDGET YE APS 
PPI04 YFllR YFAR YEAR 

SIJ STA EXPER COMMUN .o .o 1.5 7.0 1o.n 12.0 4.5 
. __. - - - 

." 35.0 
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RFPORT 5 10/ 4/6q RUN 1 
NPTIONAL tlEPONAUTICS AN@ SPACF A D ~ I N I S T R A T I O N  

QFSEARCH ANn DFVELOPYENT DETAIL R Y  PROGRAM CATEGORY 
F Y  1971 RlJOGET ESTIVATES 

- - -  I N  MILLIONS OF DOLLARS 
F Y  7 1  PFP RUREAU OF THE BUDGET C~IJRMISSICN i n / o w m  

_ _  - _ _  FLSC4L 
1968 1969 1970 1971 1972 1973 1974 1975 RTC TOTAL 

PR 1 OR Y F A R  YFpa Y F a w  Y F A R ~  
_ _  ._ AND PAST CURRENT BUDGET ALL 

LAUNCH VEHICLES 
.. 

SEKT/THOR/AGENA 
UE€,;NTRYISCQJJf 
MElEOHOID BUMPER/SCOUT 
RACfSCOUf 
oFo/scou7 

~ ~. 

. . . _ _ _  

.n) ( 2.4) ( 

.o e 8  

.O .2 

.n .o 

.o .3 

. b  J a 1  

. 5 !  ( 3.10 ( . 'O)  ( 

.2 .O .o 

.3 2.3 .o 

.o 1.1 .0 

.o  .o .o 

.o  .0 .o 

.@ 

.o 

.n 

.o 

.D 

.n) ( .@)  ( .n) ( 6 . 3 )  

.O  .@ .n 1.n 

.o .O .rJ 2.9 

.o .@ .? 1.1 
e0 .O .n .3 
.O .o .Q 1.1 
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NATIONAL 4FRONAUTICS AND SPACE ADMINISTRATION 

WSEARCW ANn WVFLOPYENT DETAIL R Y  PFOGRAM CATFGORY 
FY 1971 PUDGET ESTIMATFS 

-. . I N  MILLIONS OF DOLLARS 
F I  71 PF? SUREA!-! OF ?!-!E BUPGFT 5"""1"J?CS?n'" 1 P / / " C / 6 9  
__ - - .- . - FISCAL 

- .  .. _ _  Ah0 FAST CURRENT RbDGET 
196R 1 Qh9 1970 1971 1972 1973 

P R I O R  YFAR YEAR YEAR 

10 SUPPUHTING ACTIV IT IES ( .n) ( wp .1 )  ( 35a.n) ( 444.3) ( 426.1) ( 397.1) ( 

1974 1975 RTC TOTAL 
ALL 

YEARS 

ONGOING 1970 

OUA 

SUST UNIV PROGRAM 

OTDA 

ONGOING 1970 

UlUA SRT 
0.10-A NETWORK OPERATIONS 
OTOA EQUIP. + COMPONENTS 

Q.O 

279.7) ( 

9.0 

278.0) ( 

278.n) ( 

12.4 
233,4 

32.2 

. O )  ( 

26.0 

318.0) ( 

317.6) ( 

26.0 

306.5) ( 

302.0) ( 

12.4 
237.1 

52.5 

4.5) ( 

26.0 

310.8) ( 

298.9) ( 

243.7 
12.4 

42.8 

11.9) ( 

26.0 

309.5) ( 

262.8) ( 

12.4 
216.9 

33.5 

46.7) ( 

26.0 

306.R) ( 

218.4) ( 279.7) ( 

11.1 
279.4 
39.2 

13.1 
235.4 

69.1 

12.4 
176.5 

29.5 

88.4) ( 

.o A6.3 

.O 1572.4 

.o 298 A 

.Q) ( 151.9) NEW STARTS 1971 

THKNG 71 SCI/APPL PROG 
TRKNG. 71 LUN4R/EO/ 

OSSA 

ONGOING 1970 

.o 
* O  

.4 

.O 

95.3) ( 

95.3) ( 

1.5 
3.0 

1.2 
10.7 

7.2 
39.5 

10.9 
77.5 

43.2) ( 

38.0) ( 

.n 21.2 

.o 130.7 

55.3) ( 

54.2) ( 

. ._ ._ - -. - - _. 
PASSE > P I  + PRC!L)!jCT IMP. ! .- .  n! ! e ; ? , ~ )  f c ? . n !  f a? ,? !  ! g h , t ~ !  ! 5 n . Z )  ! 37,ar I ?lr,nr I ? n r  t 1 1 1 . n i  

TI lAN/CENT INTEGRATION .o .I 3.q 15.1 18.2 .A .o .o .Q 3 0 . 0  
T 1  I AN/CFNT&tJR PROOF FLT - 0  .o 7 . 0  10.3 4.7 .n .o .o .@ 17.9 

.... 



................ ____ ............... 

SCOUT 

DELTA 
AGENA 
TITAN 111 C 

_ _  ENJAUR 

L / V  SHT/A@V. STUDIES 
. - - _. - . 

NEW 5lARTS 15171 

TITAN 111 C SUPPORT 
_ _  

...... . . . . . . .  

NATIONAL AERONAUTICS AND SPACE ADVINISTRATION 
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NlTIClNAL AERONAUTICS AND SPACE ADVINISTRATION 

FY 1969 C OF F R Y  PPOGRAlu CATEGORY 
IN MILLIONS OF DOLLARS 

~. _ _  FY 1971 BUDGET ESTIMATFS 

+ T  71 PFF' FlUREAU QF THE RUDGET SURMISSIOhi 1P/06/69 
- - - - - -- - -- - 

HEADQUARTERS NASA 

VARIOUS LOCATIONS 

AMES RESEARCH CENTER 

WALLOPS STATION 

VARIOUS LOCATIONS 

I Z ~ P  OI rhihivhie rh in  nccTm.i 

- - _ .  - _. -__PDblER PLANT REPLACEWNT 

- . ----LIII s-....*..Y ..... 

. . - - . - _I- . __I_ - -_- _ _ _  MOQUTER DIST SYSTFM 

- - - _ _  . BEACH EROSION PROTECTION 

- A I R  POLLUTION CON DOWNEY 

- - _ _ _  - - - _ _  . - - - - U I U L  PRQGRAM AREA FACIL IT IES 

._ ..... . 

. - _- ....... - ........ - - ................. 

....... - . . . . . . . . . . .  

....... . . . .  

.. . . .  . .  

~ -. .- ~~ 

....... _. - _-- __ .... _____I . I . . . . . . . .  . . . . . . . . .  

. . . . . . .  

10/ 4 / 6 9  RUN 2 
PaGE I 

REPORT a 



NATIONAL AEQONAUTICS AND SPACF. AOVINISTRATION 
F Y  19.71 BUDGET ESTIMATFS 

FY 1 9 7 0  C O F  F R Y  PROGRAM CPTECORY 
I N  MILL IONS OF DOLLARS 

6 7  71 PFP RbREAU OF THE FiiiOCET 5URMIqSI6K 12/96/69 

1 EARTU ODRTTAI  M q F  

VANNEDSPACECRPFT CENTER 
VCC POWER GENERATIDN F A C  

U T I L I T Y  INSTALLATIONS 
PANNED S/C FACILTTY MODS 
HI PRESS GAS MAINT 9 L O G  
COD LAUNCH COMPLF% 34-37 

- . -  KENNEDY SPACE CENTER 

3 PLANETARY EXPLORATION 

.. .- ... 

VARIOUS LOCATIONS 
DEEP SP ANT 210 CT AUS 
D€EP SP ANT 310 F T  SP 

VARIOUS LOCATIONS 
SLC 2 EAST COOS WTR 

R SPACF TECHNOLOGY 
._ -_. - 

ELECTPONICS RESEARCH CEN 
COMP/INSTR RES L A B  
CTR SUPPORT F A C I L  I11 

. . . . . . . . . . . . .  - - 

1.7 

3.3 
1.0 
.2 

8.0 

7.0 
1.1 

RFPORT R lO/ 4/69 RlJN 1 
PfiCE 1 



NATIONAL AERONAUTICS AND SPACE ADwxNxSTRATION 
FY 1971 BUnGET ESTIMATES 

F Y  1970 C OF F R Y  PROGRAM CATEGORY 
I N  MILLIONS OF DOLLARS 

FT 71 P i p  FI~IJREAU OF Th€ RUDGFT SII~WISSION ln/06/69 
- ~ -  _ _  ._ - -  

. . - -. . . 

. . - .. . 

1 0  SUPPORTING ACTIV IT IFS  

HEADQUARTERS NASA 
FPC PLANNING AND TrESIGN 

VARIOUS LOCATIONS 
REPAIR. AND MODIFICATIONS 

GODOARD SPACE FLIGHT CEN 
F I R E  PROTECTION MODS 

WALLOPS STATION 
FLT INFO CONT AN9L LAP 

3.5 

9.0 

.7 

.5 

TOTAL PROGRAM -AREA FAC-ILITIES- 58.2 

RFPORT 8 10/ 4/60  RUN 2 
PlrGE 1 



NATIOP!AL dERONAUTTCS AND SPACF AD~INTSTRATTON 
FY 1971 BUDGET ESTTMATFS 

FY 1971 C O F  F R Y  PROGRAM CATEGORY 
I N  MILLIONS OF DOLLARS 

F Y  71 PFP PUREAU OF THE RUDGET <IJRMI';SION in106169 

10/ 4/69 RUN I 
PfiGE 1 

RFPORT R 

& tnRin Ouniini USF 

VARIQVS LOCATIONS 

VARIOUS LOCATIONS 
RELOCATE MSF NET FACIL 

SPACE SHUTTLF F A c I L  

3 PLANETARY EXPLORATION 

VARIOUq LOCATTONS 

JET PROPULSION LAB 

KENNEPY SPACE CENTER 

PWR PLNT ADDN GOLDSTONE 

PODS/ 25 FT SP STMULATOR 

VIKING STERILTZATN ADON 
ALTERPTIONS CC 41 

5 SPACE PHYSICS 

KENNEDY SPACE CEh'TER 
ALTE9ATIOLIS L C  17 

7 SPACE APPLICATIONS 

VARIOUS LOCATIONS 

GOODARD FPACE FLTGHT CEN 
RELOCATE ATS FACTL 

ERTS LAB ADDV TO W G  23 

SLC ;? MOOS 
vm1ous LOCATIONS 

9 SPACE TECHNOLOGY 

AMES RESEARCH CEVER 
_ _  - POLYMER LAB 

2.2 

1.3 

. .  . 
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NATIONAL AERONAUTICS AND SPACF ADVINISTRATION 

FY 1971 BUDGET ESTIMATFS 
FY 1971 C O F  F BY PROGRAM CATEGORY 

I N  MILLIONS OF DOLLARS 
F 7  71 FFF PijFEAi; CF THE PUCGFT SURMISSIO?? 1!'/!?6/63 

- . -  

SPACE NUCLEAR PROPUL OFF 

JET PROPULSION LA4 
FIIG/qTAGE TFST STANn =2 

RTG pwFi APPiif RFS L A G  

.. 

... .. 

... 

--_.I . - .- - 

9 AVIATION TECHNOLOGY 

ELECTRONICS RFSEARCH CEN 
AVIONICS SIMIIL F a C I L  

1 0  SUPPORTING ACTTVITIFS 

HEADQUARTFRS NAS4 
FAC PLANNING AND DESIGN 

VARIOUS LOCATIONS 
VODIFICATIONS 8 QFHARS 

LANGLEY RFSEARCH CENTER 
PROJ DIRECTION/VCMT F A C  

MARSHALL SPACE F L W T  CEN 
PHOTO SCIENCES L A R  

MANNEDSPACECRAFT CENTER 
CALIRRATION LAB 

KENNEDY SPACE CEYTER 
4LTEQATIONS LC: 39 
ADON/YODS COWMUN CTR 

. . .  _- ... - . .  ._ .. -. . .  

. . .  - . . . . .  

......... .... 
- 

- 

- . . . . . . . . .  I_ . . . .  

7 . 2  

15.0 

3.6  

.5 

.9 

.2 

.4 

REPORT 8 1 0 /  4/15? RUN 2 
PhGE 1 

90.2 
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FY 197 1 NEW EFFORT 

PROGRAM: EXrEiVSION OF MANNED SPACE FLIGHT CAPABILITY 

PROJECT: S'f?4C!? STATION 

OBJECTIVES : 

The Space S t a t i o n  r e p r e s e n t s  t h e  c r e a t i o n  of a n a t i o n a l  c a F a b i l . . t y  t o  
p l a c e  And s u p p o r t  a l a r q e  group of men i n  E a r t h  o r b i t  f o r  extencied 
p e r i o d s  of t ime and t o  p r o v i d e  them w i t h  t h e  means f o r  performitkg 
complex tasks i n  space .  

The Space S t a t i o n  w i l l  be o f  modular d e s i g n ,  i n i t i a l l y  acccnnodac:ing 
s i x  t o  twelve men. A d d i t i o n a l  s p a c e  s t a t i o n  modules can  be, a t t . i c h e d  
l a t e r  and a 50 t o  100-man permanent E a r t h  O r b i t a l  Base assc!mble~l .  The 
b a s e  wculd s u p p o r t  a broad spec t rum of s c i e n t i f i c ,  t e c h n o l o q i c a  L 9  and 
a p p l i c a t i o n s  a c t f v i t v ,  and cou ld  s e r v i c e  o t h e r  government :ic:enc i e s ,  
and f u r c t i o n  as an i n s t r u m e n t  f o r  i n t e r n a t i o n a l  c o o p e r a t i o n  t h r m g h  
t h e  a c t i v e  u s e  of t h e s e  f a c i l i t i e s  by o t h e r  n a t i o n s .  

T t e  Spsce S t a t i o n  represent9 B major  advance i n  manned space' v e i ~ i c l e  
d e s i g n  p r m ~ i d i n p ;  both comfor t ab le  crew h a b i t a b i l i t y  and L-ICV lonq 
d u r a t i o n  maintainablt .  subsystems c a p a b l e  of f i v e  t o  t e n  ye.ars oper- 
a t i o n .  The tong-tenti o b j e c t i v e s  f o r  manned s p a c e  f l i g h t  i n  E a r t h  
orbi t  t r i l l  f o c u s  on e x t e n d i n g  man's c a p a b i l i t i e s  and t h e  m?r.hods for 
support  irig him i n  spqctl environment  f o r  ex tended  p e r i o d s  of t i n e ,  and 
t h e  p r a c t i c a l  a p p l k c q t  ion  of t h e s e  c a p a b i l i t i e s .  

The SFIIICC' S t a t i o n  Module is conceived a s  b e i n g  t h e  b a s i c  e l i m e n t  of 
f u t u r e  manned a c t i v i t i e s  i n  E a r t h  o r b i t ,  of c o n t i n u e d  mann.4 explor -  
a t i o n  of t h e  Moon, and of manned e x p e d i t i o n s  t o  t h e  p l a n e t s .  I t  i s  
expect c?d t h a t  t h e  l o n g - d u r a t i o n  subsystems developed f o r  t h e  sFace 
s t a t i o n  will be a p p l i e d  and used f o r  l u n a r  o r b i t  and p l a n e t a r y  mis s ion  
moduLe:3, and p o s s i b l y  adap ted  f o r  u s e  a s  systems f o r  b o t h  luna r  and 
p l ane t , I ry  s u r f a c e  b a s e s  

a .  Th'? i n i t i a l  Inunrh of a s p a c e  s t a t i o n  module is planned foi. 1974-  
1977, wilrh a two-stage v e r s i o n  of t h e  S a t u r n  V, t h e  INT-21 laurchirxg 
the modu Le. 



TECHNICAL PVZ (Cont inued)  

b .  The Space  S t a t i o n  and s u p p o r t i n g  s y s t e m s  w i l l  be  design124 t o  
implement  and suppor t .  e x p e r i m e n t  programs over a w i d e  r a n g e  o f  
s c i e n t j  'ic d i s c i p l i n e s .  
c .  The s t a t i o n  w i l l  b e  d e s i g n e d  f o r  c o n t i n u o u s  manned o p r r a t i o r s  of 
up t o  t e n  o r  more y e a r s  d u r a t i o n .  
t h e  crew c a n  be expanded from s i x  o r  t w e l v e  t o  upwards of 100. 
d .  O p e r a t i o n a l  a t t i t u d e  and i n c l i n a t i o n  w i l l  be se l ec t ed  t o  o p t i m i z e  
the useEu'1ness of t h e  s t a t i o n  i n  t h e  conduc t  of t h e  expe r imen t  snd 
o p e r a t i o n i l l  program. An a l t i t u d e  of 200 n a u t i c a l  miles and a n  i n c l i -  
n a t i o n  o f  5 5 O  i s  p l a n n e d .  

By j o i n i n g  s e v e r a l  modules  t c g e t h e - r ,  

To o b t a i n  a h i g h  d e g r e e  of program f l e x i b i l i t y ,  modular  f e a t u r e s  i n  
t h e  s t a t i o n  w i l l  be  r e q u i r e d .  P r o v i s i o n s  must  be made fo r  d e l i - c e r y  
t o  t h e  s t a t i o n  of m a j o r  new e x p e r i m e n t s  and r ep lacemen t  subsys t cms  
d u r i n g  r e . supp ly  o p e r a t i o n s .  

SCHEDULES : 

Program d e f i n i t i o n  and e x p e r i m e n t  d e f i n i t i o n  e f f o r t s  on t h e  s t a t i o n  
i t s e l f  were i n i t i a t e d  i n  FY 1969 and c o n t i n u e d  into FY 1970. Pliase A 
work s t a r t e d  i n  September  1969. The p r o j e c t e d  f l i g h t  s c h e d u l e  1)ro- 
v i d e s  f o r  t h e  f i r s t  s t a t i o n  module to be l aunched  i n  1976 cir 19' '7. I t  
w i l l  be l o g i s t i c a l l y  s u p p o r t e d  by t h e  s p a c e  s h u t t l e .  The f'irst s t a t i o n  
w i l l  be a c t i v a t e d  by a s i x  t o  twelve-man crew. 

RESOURCES REQUIREMENTS: 

($ I n  M i l l i o n s )  

FY 70 FY 7 1  FY 72 FY 73 FY 7 4  FY 75 - - - - - - -  
Exper iment  D e f i n i t i o n  
SSM Deve 1 opment 
SSM Prodri(.t i o n  
Opera t ions 
Experinlent  s 

Space Phycic?;  
L i f e  S c i e n c e  
E a r t h  O b s e r v a t i o n  
Communicnt i o n s  
As t roncmy 
Eng. & Tech.  

-- - I  ... - -  18.0 -- 
5 . 1  51.4 200.0 250 .0  320.0 270.0 
-- -- - -  55.0  105 .0  95.0 
- -  --  - -  10.0 30.0 60.0 
.9 28.6 148.7 336.3 491.8  535.2  - ------  
-- 6.5 34.5 74.0 103.5 108.5 -- 9.4 33.3 61.3 98.3 140.2 -- -- 1.0 5.0 10.0 15.0 -- I .5 7.0 10.0 12.0 4.5 
* 9  7.2 35.4 131.0 191.0 178.0 

4.0 37.5 55.0 77.0 89.0  - - - - - -  -- - 
6.0 - - 98.0 

_L 

I_ 

348.7 - 651.3 946.8 - 



FY 1971 NEW EFFORT 

PROGRAM: EXTelNSfON OF W E D  SPACE FLIGHT CAPABILITY 

PROJECT: SPACE SHUTTLE 

OBJECTIVES : 

The space s h u t t l e  i s  conceived as a low-cost f u l l y  reusable t r anspor t  
system which w i l l  g r e a t l y  decrease l o g i s t i c  c o s t s  a s  caaipared t o  e l t i s t i ng  
expendable sys t ems .  The ob jec t ives  of the  space s h u t t l e  a r e  to provide 
t r anspor t a t ion  to  and from low Ear th-orb i t  for :  (a) Space S t a t i o n  Base 
l o g i s t i c s  support ,  (b) r o t a t i o n  of s c i e n t i f i c  personnel,  (c)  placement 
and r e t r i e v a l  of s a t e l l i t e s ,  (d) s a t e l l i t e  s e rv i c ing  and maintenance, 
( e )  de l ive ry  of p rope l l an t s ,  (f) s h o r t  dura t ion  o r b i t a l  missions,  and 
( 9 )  del ivery  of propuls ive s t ages  and payloads for  high energy missions.  

TECHNICAL PI@: 

The space s h u t t l e  w i l l  be a v e r s a t i l e  t r anspor t a t ion  system t h a t  can 
t r anspor t  e f f e c t i v e l y  and e f f i c i e n t l y ,  a varying mix of persoionel and 
cargo to  low e a r t h  o r b i t s  and r e tu rn .  The veh ic l e  w i l l  have a crew of 
t w o ,  a paylalad c a p a b i l i t y  of up t o  50,000 pounds, and approximately 
10,000 cuhic feet of i n t e r n a l  payload volume. Although the  base l ine  
p r o f i l e  for the  s h u t t l e  i s  designed to provide l o g i s t i c  support  t o  the  
space s t a t : i a d b a s e  i n  270 nau t i ca l  m i l e  c i r c u l a r  o r b i t ,  the  s 'hu t t le  w i l l  
be a vereai t i le  vehic le  capable of accomplishing P v a r i e t y  of missions.  
With t h i s  c a p a b i l i t y ,  routine t r anspor t a t ion  of passengers,  coaswlables,  
p rope l l an t s ,  equipment, satell i tes,  and propuls ive s t ages  from an e a r t h  
base to l o w  e a r t h  o r b i t  and r e t u r n  w i l l  be both p r a c t i c a l  and ecoaomical. 
The rihutt1.e is conceived as a f u l l y  reusable  space vehic le  configured for 
v e r t i c a l  I.acinch, l i f t i n g  reent ry ,  and ho r i zon ta l  landings.  Radiat ive 
type thelmial p ro t ec t ion  systems w i l l  be used t o  the  maximum extent  to  
minimize refurbishment c o s t s  and recyc le  a c t i v i t i e s .  The vehic le  conf igura-  
t i o n  will. al low f o r  docking with the  space s t a t ion /base  to penni t  t ransEer  
of persounel. and cargo without ex t r aveh icu la r  a c t i v i t y ,  and f o r  i n -o rb i t  
placement and r e t r i e v a l  of s a t e l l i t e s .  The s h u t t l e  w i l l  be desigoied for 
a sa fe  i n t a c t  abor t  with payload i n  the  event  of major system f a i l u r e s .  
Depeudencc upon ground f a c i l i t i e s  and opera t ions  w i l l  be kept t o  EI 

minilgum; however, use of ground f l i g h t  c o n t r o l l e r s  f o r  approach arid land-  
ing w i l l  be a normal procedure. 

Two yropuZskon systems which a r e  under cons idera t ion ,  Aerospike atitd high 
pressure 1~31.1 chamber, w i l l  u t i l i z e  a l i q u i d  hydrogen/liquid oxygen engine 



with a t h r u s t  level of approximately 500K pounds. The t w o  engine concepts 
w i l l  be thoroughly inves t iga t ed  i n  Phase B d e f i n i t i o n  s t u d i e s  p r i o r  to  
des ign  se l ec t ion .  Ready maintenance and engine change capabi1,fty w i l l  be 
a design requirement. All t echnica l  planning f o r  t h e  space e h u t t l ~ e  w i l l .  
draw upon t h e  developmental and opera t iona l  techniques of t he  modern j e t  
a i r c r a f t .  

$CHEDULES : 

The space shut t le  I s  scheduled to  became f u l l y  opera t iona l  i n  the  1976- 
1977 t i m e  per iod and w i l l  perform var ious  low Ear th -o rb i t  resupply 
missions for the  forseeable  fu tu re .  Unti l  the new epace s h u t t l e  system 
becanes ava i l ab le ,  i n t e r im  l o g i s t i c s  systems w i l l  be u t i l i z e d  to resupply 
var ious lcw Ear th-orb i t  and l u n a r  missions.  
the space s h u t t l e  w i l l  be augmented by a nuc lear  s h u t t l e  f o r  resupply and 
crew r o t a t i o n  of a l l  opera t ions  beyond l o w  Ear th-orb i t .  Under t h i s  
concept, the  space s h u t t l e  w i l l  i n i t i a l l y  t r anspor t  eaen and supp l j e s  t o  
the  Low orb i t  space s t a t i o n  where t h e  cargo and personnel will be 
t r ans fe r r ed  to the  nuc lear  s h u t t l e  f o r  t r i p s  to o t h e r  des t ina t ion# ,  . 

In t h e  la te  1970'8 and beyond, 

E(BSOURCES : 

FY 1970 

Deve 1 opme D t $36 

Prodarc t io n - 
Total $36 

(Dollars i n  Mi l l ions)  
FY 1971 PY 1972 FY 1973 

$1 70 $646 $790 

so - 185 

$170 $696 $975 

--- - - 

FY 1974 FY 1975 

$890 $807 

22.5 225 

$1,115 $1,032 

-- 



FY 19  7 1 EXTENS TONS -. 

PROJECT: APC)LL,O/LUNAR - PHASE ? 

The1 p , ~ ~ t i ~ - t - - I  go:?1 o f  '+ c o n t i n u i n g  program of l u n a r  e x p l o r n t i 3 n  i s  t o  
explore :ir,rJ utilize t t i r  Moon for  t h e  b e n e f i t  of mankind.  A s  we a r c  
now cap.qt);e of d i r e c t l y  s t u d y i n g  and e x p l o r i n g  t h e  Moon, t.he f o l l o w i n g  
sc  i en t i .  E f c  o b j e c t i v e s  .?re b e l i e v e d  a c h i e v a b l e  d u r i n g  t h e  1 9 7 0 ' s :  

1. Y w ~ s t i g a t i u n  o f  the Moon's s t i r f a c e  f e a t u r e s  and r a t i o n a l  

2 .  11 id f ' r s t and ing  of t h e  c o m p o s i t i o n  o f  l u n a r  m a t e r i a l s .  
3 .  I l e t c ~ r m i n a t i o n  of t h e  Moon's i n t e r n a l  s t r u c t u r e  and e n e r g y  b u d g e t .  
4 .  I J n d e r s t a n d i n g  of t h e  i n t e r a c t i o n  of t h e  Moon and t h e  s p a c t  

rl? l a t  ions h i  p s  . 

e n v i r o n m e n t  . 
R e l a t e d  t e c h n o l o g i c a l  o b j e c t i v e s  a c h i e v a b l e  i n  t h e  same p e r i o d  ;ire: 

1. E x t e n s i o n  of knowledge of man i n  s p a c e .  
2 .  E x t c n s i o n  u f  a s t r o n a u t ' s  s t a y t i m e  and m o b i l i t y  on  t h e  ?fooi\. 
3 .  Long-range s u r f a c e  t r a v e r s e s .  
4 ,  E x t e n s i o n  of o p e r a t i o n  t e c h n i q u e s .  
5 .  C r i t i c a l  d a t a  for d e r i s i o n s  on  f u t u r e  uses  o f  t h e  Mom. 

The p r e l i m i n a r y  i n v e s t i g a t i o n  of t h e  A p o l l o  11 s r i r f a c c  S a m p l e s  i n d i -  
c a t e s  t h a t  t h e  g e o c h e m i s t r y  o f  t h e  Moon i s  q u i t e  d i s s i m i l a r  fron t h a t  
of t h e  E a r t h ,  and t h a t  t h e  M o m  seems t o  be q u i t e  v a r i a b l e  i n  t?rms 
of g e o l o g y ,  c h e m i s t r y ,  and dynamic p r o c e s s e s .  A l l  r h c  p r e s c n t  : h c o r i e s  
a s  t o  t h e  o r i g i n  and e v o l u t i o n  of thr Moon a r e  u n d e r  i n t e n s i v e  rev iew 
a s  R r e s u l t  of t h e  i n i t i a l  s t u d g  of t h e  s c i e n t i f i c  i n f o r m a t i o n  2ro-  
v i d e d  fly Apollo 11. E i g h t  a d d i t i o n a l  l u n a r  m i s s i o n s  a r e  pi:inned u s i n g  
s p a c c c r a f  t 2nd launcl l  v e h i c l e s  p r o c u r e d  u n d e r  t h e  A p o l l o  program.  
Phase 2 P S  c u r r e n t l y  p l a n n e d  i n c l u d e s  f o u r  a d d i t i o n a l  r n i s s i t l n s  t i s i n g  
Tc ) l lm- .o r  S a t u r n  V 1-trinch v e h i c l e s .  These  m i s s i o n s  wj 1 1  p r o v i d e  R 
ccmtinricc' rlow 0 6  v a I u ~ b l e  s c i e n t i f i c  i n f o r m a t i o n  abou t  t h e  n n t u r c  01- 
the MOOR nnd A t  t h e  same t i m e  f u r n i s h  d a t a  wh ich  w i l l  provide a t e c h -  
n i c a l  b r i d g e  l e a d i n g  L O  ;) s o l i d  f o u n d a t i o n  f o r  t h e  advance3  l u n a r  
ml  s s  i CHIS . 



TECHNICAL PLAN: 

The fil-:;t  f o u r  p o s t - A p o l l o  11 m i s s i o n s  w i l l  u s e  b a s i c  A p o l l o  eqLipmenlt 
and e x p e r i m e n t s .  The r e m a i n i n g  Phase  1 m i s s i o n s  and t h e  f o u r  P t a s e  2 
mission!;  will c a r r y  improved p a y l o a d s  t o  enhance  s c i e n t i f i c  d a t a  
r e t u r n s  f rom b o t h  l u n a r  o r b i t  and t h e  l u n a r  s u r f a c e .  CSM's and LM's 
a v a i l a t )  le from t h e  'Apo l lo  program wi 11 be upgraded  t o  i n c r e a s e  m i s s i o n  
d u r a t i o n  and t o  c a r r y  improved s c i e n t i f i c  i n s t r u m e n t s  and e x p e r i m e n t s .  
Fol low-on p r o d u c t i o n  of u p r a t e d  LM's and SM's, and r e f u r b i s h m e n t  of and 
i n ( -o rpora t . i on  of  e x t e n d e d  s y s t e m s  i n t o  CM's p r e v i o u s l y  flown w i l l  a l l o w  
c o n t i n u e d  and c o o r d i n a t e d  e x p l o r a t i o n  of t h e  Moon t h r o u g h  1975 Lsing 
S a t u r n  V ..aunch v e h i c l e s  from t h e  p o s t - A p o l l o  p r o d u c t i o n .  

LM capn l> i l .F t i e s  w i l l  he  upgraded  t o  p r o v i d e  up t o  t h r e e  days s t a y t i m e ,  
p o i n t  L;3ntling, and d e l i v e r y  o f  a p p r o x i m a t e l y  1,000 lb s .  of d i s c r e t i o n -  
a r y  p a y l o a d s  t o  t h e  l u n a r  s u r f a c e .  T h i s  l a r g e r  p a y l o a d  w i l l  a l l o w  
i n c r e a s e d  m o b i l i t y ,  i n c l u d i n g  improved s u i t s ,  l i f e  s u p p o r t  s y s t e m s ,  
and a r o v i n 5  v e h i c l e  to e x t e n d  t h e  r a d i u s  of o p e r a t i o n s  a round  t h e  
land in^; si.te. With t h i s  equ ipmen t ,  b r o a d e r  scale e x p l o r a t i o n  of Lunar 
h i g h l a n d s  and m a j o r  c r a t e r s  w i l l  be i n i t i a t e d .  I n  a d d i t i o n  t o  sample  
r e t u r n s ,  au tomated  i n s t r u m e n t a t i o n  w i l l  be i m p l a c e d ,  and remote s e n s i n g  
and mappirig of t h e  s u r f a c e  w i l l  b e  accompl i shed  f rom t h e  o r b i r i r i g  CM. 
C o r r e l a c i o n  of s c i e n t i f i c  d a t a  o b t a i n e d  from l u n a r  o r b i t  and on t h e  
s u r f a c e  w j  11  v a s t l y  improve knowledge of t h e  l u n a r  r e s o u r c e s  ancl t h e  
poten tF<a  1 f o r  t?xplo i ra t :  ion.  

S CREDULFS:  

The e i g h t  r e m a i n i n g  lnunch  v e h i c l e s  p r o c u r e d  u n d e r  t h e  Apol !  o pi  nqram 
w i l l  s u p p o r t  f l i g h t s  t h r o u g h  1972. Phase  2 will follow w i t h  a t o t a l  
o f  f o u r  m:;ssions i n  t h e  1973-1975 time f rame.  

RESOURCES REIZLREMENTS : 

FY 1970 FY 1971 FY 1972 FY 1973 FY 1974 FY 1975: 

Apol1ot";una r - 
Phase  :! - - -  $60 $2 14 $ 2 S O  s200 $2210 



FY 1971 NEW EFFORT 

PROGRAM: PHYSICS AND ASTRONOMY 

PROJECT: HIGH ENERGY ASTRONOMY OBSERVATORY 

QBJECTIVES : 

The priniary o b j e c t i v e  of t h e  High  Energy Astronomy Obse rva to ry  i ;  t o  
o b t a i n  h i g h  q u a l i t y ,  h i g h  r e s o l u t i o n  d a t a  on  X-ray, gamma ray ,  a n d  
cosmic r a y  s o u r c e s .  These d a t a  shou ld  p r o v i d e  i n f o r m a t i o n  on t h i  
s t r u c t u r e ,  s p e c t r a ,  p o l a r i z a t i o n ,  s y n o p t i c  v a r i a t i o n s ,  and 'locat ion 
of  t h e s e  s o u r c e s ,  i n c  [t iding t h e  v i s u a l  i d e n t i f i c a t i o n  from ground- 
based o b s e r v a t o r i e s  of t h e  s t e l l a r  o b j e c t s  e m i t t i n g  t h e  h i g h  ene rgy  
r a d i a t i o n s .  

The' o b j e c t i v e  of t h e  X-ra s t u d i e s  i s  a s u r v e y  of t h e  sky for X-ray 
soitrces down to  abou t  t i m e s  t h e  i n t e n s i t y  of t h e  b r i g h t e s t  known 
s o u r c e ,  Sco X-1, a s  well a s  t h e  i n v e s t i g a t i o n  of t h e  shape  and s t r u c t u r ~  
of X-ra!r s o u r c e s  w i t h  high r e s o l u t i o n  i n s t r u m e n t s .  I t  i s  expec ted  t h a t  
t housands  o f  X-ray sources w i l l  be d e t e c t e d  and t h a t  t h e  a s p e c t  of t h e  
s k v  in X-ray l i g h t  is q u i t e  d i f f e r e n t  from t h a t  i n  v i s i b l e  l i g h t .  Many 
X-ray soui-ces show f l a r e s  and " f l i c k e r i n g "  and t h e  s a t e l l i t e  prci j e c t  
woiild p e n n i t  m o n i t o r i n g  of these i n t e n s i t y  v a r i a t i o n s .  

Gama r a y  o b s e r v a t i o n s  w i l l  c o n c e n t r a t e  on a broad s u r v e y  o f  thcq sky, 
and on n i i h  r e s o l u t i o n  s t u d i e s  of i n d i v i d u a l  s o u r c e s .  Gama ra]. 
i n t e n s i t i e s  a r e  low, t h u s  l a r g e  a r e a  d e t e c t o r s  and long  observir iq  times 
a r e  mandatory.  S e v e r a l  cosmolog ica l  p r o c e s s e s  a r e  known t o  protliice 
qamma r a y s ,  g e n e r a t i n g  l i n e  s p e c t r a  from 50 keV t o  t housancs  of  MeV. 
O f  p a r t i c u l a r  i n t e r e s t  i s  t h e  s e a r c h  f o r  g a m  r a y  l i n e s  i n  novile and 
supe rnovae ,  

Pr imary cosmic r a y s  i n v e s t i g a t i o n s  w i l l  r e q u i r e  l a r g e  d e t e c t o r  ,3reas 
and long o b s e r v i n g  times, b u t  h i g h  a n g u l a r  r e s o l u t i o n  i s  not i r n > o r t a n t  
s i n c e  cosmic r a y  p a r t i c l e s  a r e  s u b j e c t  t o  magnet ic  d e f l e c t i o n  d i r i n g  
t h e i r  t r a v e l  t h rough  t h e  u n i v e r s e  and have l o s t  t h e i r  o r i g i n a l  j i r e c t i o n -  
a l i t y .  A s u r v e y  of cosmic r a y  p a r t i c l e s  w i t h  s t a t i s t i c a l l y  mean ingfu l  
numbers even f o r  t h e  h e a v i e s t  e l emen t s  w i l l  b e  o f  utmost  i t i t :erest .  

TECHNICAL PIAN : 

To a c h i e v e  t h e s e  o b j e c t i v e s ,  a ma jo r  new N a t i o n a l  c a p a b i l i t y  f o r  
c o n t i n u i n g  x ,  gamma, and cosmic r a y  o b s e r v a t i o n s  i s  needed. I n i t i a l l . y ,  
a development program w i t h  f o u r  s a t e l l i t e  f l f g h t s  i s  proposed. The 
f l r s t  s a t e l l i t e  t o  bcb Launched i n  1974 w i l l  be  r e l a t i v e l y  simple u s i n g  
an i n e i - t j a  wheel  and a r e a c t i o n  c o n t r o l  sys t em t o  s l o w l y  r o t a t e  and a t  



best  c r u d e l y  p o i n t  t h e  expe r imen t s .  Depending on t h e  requir 'emenl:~ 
on t h e  expe r imen t s  t o  h e  s e l e c t e d ,  l a t e r  s a t e l l i t e s  w i l l  p o s s e s s  more 
a c c u r a t e  p o i n t i n g  C a p a b i l i t y  and may be more complex. Long-term 
o b s e r v a t i o n s  a r e  r e q u i r e d ;  t h e r e f o r e ,  t h e  s a t e l l i t e s  w i l l  b e  d e s  gned 
t o  o p e r a t e  i n  an automated mode. 
made t o  u t i l i z e  man i n  o r b i t  f o r  r e p a i r s ,  u p d a t i n g ,  and o t h c r  fu l i c t ions .  
Launches would be roughly or! one y e a r  c e n t e r s  u s i n g  t h e  T i t a r t  I I i - C  
v e h i c l e  from t h e  E a s t e r n  T e s t  Range (ETR) i n t o  a 200 n a u t i c a j  m i l e ,  
28" i n c l i n a t i o n  o r b i t ,  

A s  a p p r o p r i a t e ,  p r o v i s i o n s  w i l l  be 

The f i r s t  s a t e l l i t e  w i l l  weigh on t h e  o r d e r  of t e n  t o n s  and w i l l  be 
s p i n - s t e b i l i z e d .  It w i l l  make a n  all-sky su rvey  of b o t h  g a t a t i c  and 
ex t r a -ge  l a c t i c  s o u r c e s .  This s a t e l l i t e  w i l l  c a r r y  i n s t r u m e n t s  of t h e  
fol lowir ig  type:  (1) a cosmic r a y  i o n i z a t i o n  c a l o r i m e t c r  we.Lghin,g abou t  
t h r e e  t o n s  w i t h  an ene rgy  range o u t  t o  loL4 eV; (2)  a 1 cub.Lc me te r  
d i p i t i z d  s p a r k  chamber f o r  g a m  r a y  s t u d i e s  i n  t h e  25 MeV t o  113 B e V  
r ange ;  (3) a small low ene rgy  c r y s t a l  gamma r a y  d e t e c t o r  c o v e r i n g  
15-300 key;  (4) a l a r g e  X-ray d e t e c t o r  w i t h  abou t  100 €t2 f r o n t a l  
area opfhrating in t h e  range of 1-100 keV,. P r e c i s e  a s p e c t  incor-  
mation w i l l  be p rov ided  by a n  on-board s e n s o r  f o r  d a t a  r e d u c t i o n .  
S a t . e l l i t  e o p e r a t i o n  will be  a u t o m a t i c  and d a t a  w i l l  b e  t e l e ine t e red  
t o  t h e  !:round. 

F u t u r e  s a t e l l i t e s  w i l l  have improved p o i n t i n g  c a p a b i l i t y .  D e t a i l e d  
i n v e s t i q a t  ions of  i n d i v i d u a l  X-ray sources w i l l  be  a p r i o r i t v  o b j e c t i v e .  
A typ ic ; i l  X-ray t e l e s c o p e ,  as  e n v i s i o n e d  now, would have about a 1 m e t e r  
a p ~ r t u i - ~  and a f o c a l  l eng th  of 2 0  f e e t ,  Such a f a c i l i t v  would t e  
n e c e s s a r y  f o r  t h e  s t u d y  o f  t h e  images and s t r u c t u r e  of X-ray s o u r c e s ,  
and of the p o l a r i z a t i o n  and s p e c t r a l  compos i t ion  of t h e  observecl r a d i a -  
t i o n .  T h ~ s  f a c i l i t y  would be a N a t i o n a l  X-ray o b s e r v a t o r y  i n  space  
where 0 3 s ~ r v i n p ,  time would be a v a i l a b l e  on a gues t  o b s e r v e r  basis t o  
a 1  1 c o m e t e n t  s c i e n t  is t s .  

PROBABLE FIELD CENTEK: M a r s h a l l  Space F l i g h t  C e n t e r  

LAUNCH \IEHI(=_@: T i t a n  111-C 

FUNDING REQUIREMENTS: 3 i n  M i l l i o n s  
TO 

- - - _ _ . -  FY 7 1  FY 72  FY 73 FY 74 FY 75 Completion 'Tot:q1 

SC 4.0 50.5 62.5 60.0 57 .2  6 5  .o  299..2 
LIV 6.0  16.4 16.7 15 .a 14.8 6 9 . 7  



MANPOWER : 

- - _ I _ _ _ -  FY 71 FY 72 FY 73 FY 74 FY 75 

10 156 2 09 202 185 

FLIGHT SCHEDULE: 

A - CY 1 9 7 4  
B - CY 1975 
C - CY 1976 
D - CY 1977 



OFFICE OF SPACE SCIENCE AND APPLICATIONS 
I 

FY-71 NEW EFFORT 

PROGRAM: Communications 

PrteY&eT$ Nand.gation/Traffic Control Satel l i tes  A and 13, Phaea D tl.nd C 

OBJECTIVE!i : 

TO develop space technology and demonstrate its application .i:or: 

a. 

b.  

C. 

d. 

e. 

Improving a i r  t r a f f i c  con t ro l  s e rv i ces  i n  over- ocean and 
t rmsit ion- t 0- land areas .  

Improving a i r c r a f t  and s h i p  telecommunications (voice an11 
d i d i t a l  da t a )  s e rv i ces  t o  shore and re turn .  

Providing naviga t ion  services t o  sh ips  and a i r c r a f t , .  

Providing a i d s  i n  search  and rescue  f o r  a j o i n t  aeronaut ica l /  
m a r i t i m e  s a f e t y  program. 

Providing a i r c r a f t  c o l l i s i o n  prevent ion s e r v i c e s  and an 
independent a l t i t u d e  measurement. 

These ob jec t ives  are t o  m e e t  t h e  needs of t h e  Department of Trans- 
port.atiari's Federal  Aviat ion Adminis t ra t ion (FAA) and t h e  U. S. (:east 

Guard. 

TECHNICAI; PLAN: 

a. Background: Two advanced mission s t u d i e s  of an experimintal /  
developmental naviga t ion  and t r a f f i c  con t ro l  s a t e l l i t e  were perf'xmed 
by :Lndus tr.lal aerospace cont rac tors .  
s a t e l l i t e  (system were recommended, but  both stated t h a t  t h e  concept w a s  
technicall ly f eas ib l e .  
reso lve  t h e  a l t e r n a t i v e s .  

D i f f e ren t  approaches t:o thi: 

A phase A s tudy r epor t  i s  under prepara t ion  t o  

A study to produce an experimental  Satel l i te  systetn d e s c r i p t i o n  
t o  m e e t  t h e  FAA and Coast Guard requirements i s  p resen t ly  undemay wi th in  
NASA. The s tudy w i l l  inc lude  f e a s i b l e  s a t e l l i t e  concepts,  a i r c r a f t  and 
s h i p  needs, ground s t a t i o n  needs and a management plan. This study was 
requested by t h e  FAA and Coast Guard (FAA and Coast Guard persorinel a r e  
p a r t i c i p a t i n g )  f o r  a " s a t e l l i t e  system which would provide a ones-ocean 
c a p a b i l i t y  i n  communications and surve i l lance .  

A t  p resent ,  R study f o r  an ae ronau t i ca l  t r a f f i c  contro;  s a t e l l i t e  
system i-s undemay between NASA and European Space Research Orgttnization 
(ESRO) to determine i f  t h e r e  exists a means for cooperationt i n  i:his f i e l d ,  
The FAA i f 1  a p a r t i c i p a n t  i n  t h i k  study. 



b. P l an :  A phasc U/C e f f o r t  i s  planned f o r  " f - ion  i n  ~ y - 1 1  to 
meet a CY-74 launch da te .  This t i m e  per iod i s  7 I o1~tc i in  ?x- 

expected a i r c r a f t  t r a f f i c  d e n s i t y  i n  t h e  oceanic  aiid Lrans i t i on  regions.  
Experimental  d a t a  are needed t o  j u s t i f y  r educ t ion  of a i r c r a f t  s epa ra t ion  
i n  t h e  North A t l a n t i c  p r i n c i p a l  area r o u t e s  from t h e  p re sen t  day 120 nm 
lateral and 15 minutes l o n g i t u d i n a l l y ,  t o  30 nm lafnsal and 5 minutes long i -  
tudinally. 
North A t l a n t i c  for  a n ine-year  per iod  (197211980) show a p o t e n t i a l  savings 
of $196 mi:.lion i f  t h e  a i r c r a f t  s e p a r a t i o n  d i s t a n c e s  can be reduce<,  t o  t h e  
above values. 

per imenta l  d a t a  f o r  supersonic  t r a n s p o r t  u t j i  IllCC t: t h c 

For example, FAA s t u d i e s  of a i r c r a f t  f l i g h t  ope ra t ions  i n  t h e  

Less tangible but  c e r t a i n l y  important  b e n e f i t s  will accrue: from 
t h e  increa:;ecl a i r c r a f t  and s h i p  s a f e t y  which wil l  r e s u l t  f r o m  improved 
nav iga t ion  and t r a f f i c  c o n t r o l  systems. 
experimental  s a t e l l i t e  w i l l  r e s u l t  i n  cont inued d o l l a r  p e n a l t i e s  t o  
a v i a t i o n  i n  t h e  A t l a n t i c  and t h e  P a c i f i c  regions. 

Delays i n  implementing t h  is 

U p o n  complet ion and e v a l u a t i o n  of t h e  phase B and phase C e f f o r t s ,  
i t  i s  planned t o  proceed wi th  phase D development by con tac t  l ead ing  t o  
launch of two s p a c e c r a f t  i n  CY 1974. 

PROBABLE FIELD CENTER: GSFC 

LAUNCH VEHICLE: -I Delta - 9 Strap-on. 

FUNDING RECJJIREMENT: $ I n  M i l l i o n s  
To 

Spacecraf t .  and support 7 19 38 40 14 2 120 

Manpower 10 20 35 50 25 

FLIGHT SCIIEIULE: A and B - CY 1974 r 



O F F I C E  OF SPACE SCIENCE AND APPLTCATTONS 

FY 7 1  NEW EFFORT 

OBJECTIVES: 
l_ll-- 

To cont  Lnrie t h e  i n v e s t i g a t i o n  of a l l  promising t e c h n i q u e s  f o r  
t h e  a c q u i s i t i o n  of E a r t h  Resources  d a t a  f rom o r b i t a l  rllti  t u d e s ,  
By comparing t h e  r e s u l t s  o b t a i n e d  i t  w i l l  he p o s s i b l e  t o  d e t e r -  
mine which o f  t he  v a r i o u s  methods used are  l i k e l y  t o  he most  
s u i t a b l e  f o r  f u t u r e  o p e r a t i o n a l  s y s t e m s .  

These m i s s i o n s  w i l l  have a w e l l - d e f i n e d ,  s p e c i f i c  s e t  of o l ) j P c t i p e s .  

a .  To o b t a i n  ha rd  f i l m  imagery of t h e  E a r t h ' s  s u r f a c e  for 
comparison w i t h  t h e  v i d e o  and s c a n n e r  d a t a  o b t a i n e d  frooi 
EFTS A & B. I t  would t h e n  be p o s s i b l e  t o  a r r i v e  a t  d v f i i i i t e  
ccmc lus ions  a s  r e g a r d s  t h e  a c t u a l  ueed for h i g h e r  r e so l t i -  
t i o n ,  less d i s t o r t i o n  i w g e r y  f o r  t h e  s e v e r a l  d i s c i p l i n a r y  
pu rposes  s u c h  a s  c a r t o g r g p h y  . 

b .  Tlie ha rd  f i l m  imagery w i l l .  be used to  p r o v i d e  a g e o m e t r - c n l l y  
a c c u r a t e  h i g h - r e s o l u t i o n  r e c o r d  of t h e  U. S.  on which t c i  p l o t  
a d d i t i o n a l  ERS d i s c i p l i n a r y  d a t a .  T h i s  may be accomplisihed 
o v e r  t he  f o u r  s e a s o n s  of  t h e  y e a r .  T h i s  imagery would I)ecome 
a s t a n d a r d  f o r  c o r r e l a t i n g  the d a t a  from t h e  var ioirs  ER'I'S 
f l i g h t s  and f o r  e v a l u a t i n g  t h e  q u a l i t y  and u t i l i t y  of t l ic  
d a t a  from e a c h  t echno logy  f l i g h t  (ERTS and S A T S ) .  Tltc. r i l r n  
r e c o r d  would a l s o  be u s e f u l  a s  a s t a n d a r d  f o r  d e t e c t i n f :  l a t e r  
changes i n  t h e  E a r t h ' s  f e a t u r e s .  

TECIHNICA:; ]?LAN : 

The spaceci:aft f o r  t h e s e  two m i s s i o n s  w i l l  c o n s i s t  o f  a r e - c > i i L r y  
v e h i c l e  lous ing  metric and s t e l l a r  r e f e r e n c e  cameras and a s s o ( * i a  tetl 
s u p p o r t  ?y:;terns. These m i s s i o n s  w i l l  he conducted at: l o w / m t ~ t l i o r n  
o r b i t s  f 2 r  a p p r o x i m a t e l y  t h i r t y  days  and w i l l  he c a p a b l e  o f  p l i y s  i c n l  I y  
r e t u r n i n g  E i l m  and t e l e m e t r y  d a t a .  S p e c i f i c a l l . y ,  t h e  camera ciat 3 wi 1 1  
c o n s i s t  s f  photograp1Jie cove rage  of t h e  con te rminous  United S I J  t i ' s ,  
A l a s k s ,  Hawaii ,  and a d j a c e n t  w a t e r  areas which s h a l l  be used i n  the 
p r e p a r a t i o n  of a complete  and h i g h l y  a c c u r a t e  p h o t o - a t l a s  of t h e  
United S t a t e s .  



-7- PROMDLE FIELD CENTER: Manned Spacecraf t  Center 

--- LAUNCH \EFlTCLE: 

-__I- FUNDING RE:QUIREMENTS : 

Tat De l ta  (ERTS C & D) 

(In Mi 11 tons) 
TO 

FY 7 1  Fy 72 FY 73 FY 74 FY 7 5  COMPI, TOTAL 
* _ _ - - - - -  

3 6 . 4  - - -  --. T o t a l  10.0 19.3 6 . 1  1.0 

MANPOWER : 15 15 15 5 --- 
FLIGHT SC KEDULE : 

ERTS C - CY 72  
ERTS D - CY 73 



FY 1971 NEW EFFORT 

CATEGORY : SPACE ' I"0LoCY 
PRUGRAM : HUMAN FACTORS SYSTEMS 
PROJECT : 500-DAY LIFE SUPPORT MODULE 

QBJECTIVES : 

Long d u r a t i o n  manned f l i g h t  i n v o l v i n g  p l a n e t a r y  e x p l o r a t i o n  w j  I 1  rc2quire 
non-resuppl ied  l i f e  s u p p o r t .  A ground test  program i s  r e q u i r e d  t o  i n s u r e  
t h a t  i n  t h e  Bate 1970's a p r a c t i c a l  r e g e n e r a t i v e  i n t e g r a t e d  l i t e  s l ipport  
system, s u i t a b l e  for  s u p p o r t  o f  n i n e  men for a 500-day non-resupply 
m i s s i o n ,  is w i t h i n  t h e  s t a t e - o f - t h e - a r t  for development and f l i g h t  
o p e r a t i o n s  i n  t h e  1980's .  

Technologica l  e x t e n s i o n s  for a p p l i c a t i o n  to r e s u p p l i e d  e a r t h  - o r b i t s 1  
missions a r e  underway and w i l l  be suppor ted  i n  program a d d i t i o n  t o  l i f e  
s u p p o r t  SHT program. Fur  two y e a r s  a l i f e  s u p p o r t  module h a s  been under' 
s t u d y  c o n s i d e r i n g  t h e  requi rements  a s s o c i a t e d  w i t h  m i s s i o n s  of two y e a r s  
w i t h o u t  resupply .  The b a s i c  d e s i g n  i s  modular and p r o v i d e s  mtxlule i n t e r -  
s u p p o r t .  Now i t  is n e c e s s a r y  t o  examine i n  ground tests t h e  ixchnology 
problem a r e a s .  The extended  d u r a t i o n  and no-abor t  i m p i i c a t i o * i  of t h e  
m i s s i o n  increases t h e  emphasis on re1 i a h i l i t y  and makes m a i n t a i n a b i l i t y  
a n e c e s s i t y .  The l o n g e r  s i n g l e - c r e w  s t a y t i m e  r e q u i r e s  new emphasis on 
p e r s o n n e l  p r o v i s i o n s .  These unique requi rements  d i c t a t e  a n  eKtens ive  
ground e x p e r i m e n t a t i o n  program to advance t h e  s t a t e - o f - t h e - a r t  and reduce 
t h e  u n c e r t a i n t i e s  a s s o c i a t e d  w i t h  a 500-day non-resupply l i f e  suppor t  
module. 

An Advanced I n t e g r a t e d  L i f e  Support  System w i l l  be developed and i n s t a l l e d  
a t  Langley l iesearch C e n t e r  a s  a proof-o l -concept  f a c i l i t y  based on a 
r e c e n t l y  completed s t u d y  by Hamilton S t a n d a r d .  The FY 1971. e s t i m a t e  
c o v e r s  d e s i g n  e f f o r t .  E f f o r t  on e x p e r i m e n t a l  hardware and t h e  grclund t e s t .  
system w i l . 1  be i n i t i a t e d  i n  FY 1972. 

Design 
E xpe r imenl: al. Hardware and 

Ground T e s t  System 



FY 1971 NEW EFFORT 

CATEGORY: SPACE TECHNOLOGY 
PROGRAM : SPACE POWEK AND ELECTRIC PROPULSION 
PROJECT : 100 KW PROOF-OF-CONCEPT POWER MODULE 

OEJECTIVES : 

A 100 KW power source is a requirement f o r  long d u r a t i o n  manned space 
f l i g h t  and long range communication a p p l i c a t i o n s .  A number oi: t ec l in ica l  
concepts  show promise of f i l l i n g  such a need. 

S o l a r  Power Module 
Uprated SNAP-8 System 
Advanced Rankine 
Reactor Brayton o r  SNAP-8 Reactor /  

I n  -Pi le  Thermionics 
Brayton 

A t  p r e sen t ,  i t  i s  ev iden t  t h a t  s o l a r  c e l l s  provide the  l e a s t  Ixchnica l  
r i s k  and e a r l i e s t  a v a i l a b i l i t y .  However, t he  ope ra t iona l  reqii iremants 
a s soc ia t ed  wi th  f u t u r e  mis s ions  such as space c a s e ,  manned p l m e t a r y  
e x p l o r a t i o n ,  e t c . ,  i n d i c a t e  a need f o r  smaller area systems not colistrai .ned 
by s o l a r  a r i e n t a t i o n .  

A t  t he  sarr,e t i m e ,  t he  only  nuc lea r  systems f o r  which r e a c t o r s  a r e  inow under 
way a r e  SNAP-8 and I n - P i l e  Thermionics.  However, i t  i s  doubt fu l  t na t  the 
SNAP-I) r e a c t o r  could o p e r a t e  a t  t h e  thermal power l e v e l  requi red  f3r 10C) K\r' 
wi thout  a s e r i o u s  l i f e t i m e  degrada t ion  for an upra ted  SNAP-8 s y s t e n  
( r e a c t o r  and tu rbogene ra to r ) .  The thermionic  system o f f e r s  considlErable: 
advantages ( p o t e n t i a l  f o r  even h ighe r  power and h ighe r  r e l i a b i l i t y )  b u t  
involves  h ighe r  r i s k  and more c o s t s  and i s  a longe r  range technology. 
Considerable  work has  been done on t h e  advanced rankine s y s t e m ,  in1:luding 
r o t a t i n g  machinery component tests and some r e a c t o r  des ign  and devielopment , 
but  i t  t o o  i s  a longe r  range technology. The r e a c t o r  bray tan  systizm i s  
nonex i s t en t  except  f o r  some s t u d i e s  and t h e  exper ience  developed in t he  
i so tope  br ayton s y s t e m .  

A l o g i c a l  s y n t h e s i s  of t h e  c u r r e n t  SNAP-8 and i s o t o p e  brayton techaology 
€ o r  an e f f i c i e n t  s y s t e m  c o n s i s t e n t  wi th  mid- to- la te  1970's a p p l i c a t i o n s  
is t h e  SNAP-8 Keactor/Brayton. A complete conceptual  des ign  w i l l  be 



ava i lab le  in CY 1970. The planned e f f o r t  w i l l  provide for experimental 
hardware in F Y  1971 and a prototype ground combined system demonstratian 
i n  approximakely s i x  years.  

FY 70 FY 71 FY 72 FY 73 FY 74 FY 75 
------I_ 

Prel iminar y !j tudie  s .5 
Exper Lment,al Hardware 

and Protlstype System 3.7 17.3 26.0 30.0 22.0 7.0 


