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M r .  Chairman and members of t h e  subcommittee: 

W e  w e l c o m e  t h i s  oppor tuni ty  t o  r e p o r t  on NASA's cont inuinq  

effor ts  t o  carry o u t  a mandate imposed by t h e  Conqress i n  

t he  Nat iona l  Aeronautics and Space A c t  of 1958. The A c t ,  of 

course ,  directed NASA t o  conduct i t s  a e r o n a u t i c a l  and space 

a c t i v i t i e s  so as t o  c o n t r i b u t e  m a t e r i a l l y  t o  cooperat ion w i t h  

o t h e r  n a t i o n s  and groups of  na t ions .  In  p a r t i c u l a r ,  I 

w e l c o m e  t h e  oppor tuni ty  t o  appear a t  t h e  first hear ings  of 

t h i s  new subcommittee. We look forward t o  working wi th  you 

i n  your area of i n t e r e s t  and s t and  ready t o  h e l p  i n  any way 

w e  can. 

For my report t o  you t h i s  morning: 

-- F i r s t ,  I propose t o  review the  basic  q u i d e l i n e s  

which w e  have followed i n  our  i n t e r n a t i o n a l  a c t i v i t i e s .  X 

do t h i s  because of t h e  importance of t h e  q u i d e l i n e s  for  both 

t h e  c h a r a c t e r  and value of our  program. 

-- Second, I w i l l  describe i n  gene ra l  terms t h e  e x t e n t  

of  o u r  programs . 



.. 

-- Next, I would l i k e  t o  i l l u s t r a t e  

depth by t r e a t i n g  t h r e e  p r o j e c t  a r e a s  i n  

t h e  ,programs 

some depth. 
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i n  

-- I mean t o  say something of t h e  t a n g i b l e  b e n e f i t s  

of ou r  program. 

-- And f i n a l l y ,  I should l i k e  t o  review t w o  major, 

c u r r e n t  areas i n  which w e  are seeking t o  extend i n t e r n a t i o n a l  

cooperat ion i n  space for t h e  '70s.  

I Program guide l i n e s  

Turning now t o  t h e  f i r s t  of t h e s e  t o p i c s ,  ou r  program 

g u i d e l i n e s  % 

(1) W e  have attempted t o  fashion as concre te  a program 

as p o s s i b l e  , wi th  c l e a r l y  def ined  o b j e c t i v e s  and responsi-  

b i l i t i e s  i n  each and every case. T h i s  has l ed  us  t o  proceed 

on a project-by-project  b a s i s .  We do n o t  e n t e r  i n t o  

gene ra l i zed  agreements whose implementation and substance 

are uncer ta in .  

( 2 )  Each p r o j e c t  i s  tested a g a i n s t  i t s  s c i e n t i f i c  o r  

t e c h n i c a l  v a l i d i t y .  While t h e  i n t a n g i b l e  values of 

i n t e r n a t i o n a l  cooperat ion are f u l l y  apprec ia ted  , w e  believe 

they  may be achieved best, perhaps,  through p r o j e c t s  v a l i d  

i n  themselves. 

(3 )  Each p r o j e c t  r e q u i r e s  c o n t r i b u t i o n s  by all t h e  

p a r t i c i p a n t s ,  n o t  n e c e s s a r i l y  on an equal  basis ,  b u t  

s u f f i c i e n t  i n  each case t o  make the  p r o j e c t  more va luab le  

t o  each p a r t i c i p a n t  than goinq it alone. Thus, responsi- 

b i l i t i e s  are shared i n  a l i t e r a l ,  n o t  merely i n  a n o t i o n a l  

sense.  
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( 4 )  Each n a t i o n  p a r t i c i p a t i n g  i n  a coopera t ive  

funds i t s  own r e s p o n s i b i l i t i e s .  We do n o t  exchanqe 

i 

p r b j e c t  

funds. 

Thus, there is  no giveaway element and both sides gain.  

I1 General Program Descript ion 

Under these r igo rous  q u i d e l i n e s  w e  have developed co- 

o p e r a t i v e  projects and a s s o c i h t i o n s  over  t h e  past  decade i n  

most a s p e c t s  of ou r  n a t i o n a l  space program-in small  and 

large sa t e l l i t e  p r o j e c t s ,  i n  sounding rocket i n v e s t i g a t i o n s ,  

i n  ground-based p a r t i c i p a t i o n  i n  ou r  f l i g h t  programs, i n  

t h e  ope ra t ion  of o u r  t r a c k i n g  and data a c q u i s i t i o n  network, 

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

r e p o r t s  , and i n  our  a e r o n a u t i c a l  programs. 

W e  have, f o r  example, launched 1 6  fo re iqn  con t r ibu ted  

satel l i tes  and agreed t o  launch 15 more--conceived, b u i l t  

and funded abroad. W e  have selected, on t h e i r  merits, n e a r l y  

t w o  dozen s i g n i f i c a n t  fo re ign  experiments which have been 

c o n t r i b u t e d  f o r  f l i q h t  on ou r  own satellites. W e  have 

” 

p a r t i c i p a t e d  i n  more than  600 coopera t ive  .-._ sc i en t i f i c  - .  rocket 

soundings from s c i e n t i f i c  vantage p o i n t s  i n  a l l  q u a r t e r s  of 
u---- - 

t h e  world. We have involved more than 250 fore iqn  s c i e n t i s t s  

i n  t h e  a n a l y s i s  of luna r  samples--on t h e  merits of their  
---- 

proposals .  W e  have provided for  direct d a i l y  recept ion  of 

d a t a  f r o m  our  weather sa te l l i tes  by some 50 coun t r i e s .  W e  

have s t imu la t ed  t h e  cons t ruc t ion  of major ground s t a t i o n s  i n  

a dozen c o u n t r i e s  i n  t h e  experimental  t e s t i n g  of communications 

sa te l l i t es  , c o n t r i b u t i n g  d i r e c t l y  t o  t h e  es tab l i shment  of 
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I n t e l s a t .  Foreign n a t i o n a l s  have p a r t i c i p a t e d  i n ,  and 

con t r ibu ted  impor tan t ly  to ,  t h e  ope ra t ion  of ou r  overseas  

t r a c k i n q  and data a c q u i s i t i o n  f a c i l i t i e s .  On t h e  

ae ronau t i c s  side,  w e  have carried on coopera t ive  p r o j e c t s  

w i t h  Canadian, French, German, and B r i t i s h  aqencies  i n  the  

development and t e s t i n g  of a v a r i e t y  of V/STOL a i r c r a f t  

con f igu ra t ions .  

These and o t h e r  act ivi t ies  have produced some 250 
& 

agreements w i th  35 c o u n t r i e s ,  engaged s c i e n t i s t s  and 

t e c h n i c i a n s  i n  over 7 0  countries, and accounted f o r  j o i n t  

expendi tures  by us  and our  collaborators of  over  $300 m i l l i o n  

s i n c e  1961,  over  $500 m i l l i o n  when c u r r e n t  projects have 

- -  - 

- 

been completed. Some two-thirds  o f  t h i s  f i s u r e  r e p r e s e n t s  

fo re ign  expendi tures .  

I11 ' Examples of Cooperative Act iv i t ies  

Project Helios 

Project Helios is a $100 m i l l i o n  p l u s  p r o j e c t  wi th  t h e  

German Minis t ry  f o r  Science and Education f o r  t h e  p repa ra t ion  

and launching of t w o  probes t o  wi th in  45  m i l l i o n  k i lometers  

of t h e  sun. The Hclios probes are desiqned t o  f l y  closer 

t o  t h e  sun  than t h e  p l a n e t  Mercury-and thus  to c o n t r i b u t e  

impor tan t ly  t o  an understandinq of solar processes and 

s o l a r - t e r r e s t r i a l  r e l a t i o n s h i p s .  I t  should a l s o  be possible 

t o  improve estimates of t h e  mass and o r b i t a l  elements of t h e  

planets--a  t a s k  that w i l l  r e q u i r e  t h e  m o s t  p r e c i s e  space- 

c r a f t  ranginq. 
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Under  o u r  n q r ~ c m ~ n t ,  Germany w i l l  d a s i q n ,  manufacture, 

and i n t e g r a t e  t he  two s p a c e c r a f t ,  provide t h e  Cennan 

experiments (which c o n s t i t u t e  t h e  bulk o f  t h e  payload) , 
o p e r a t e  and c o n t r o l  t h e  s p a c e c r a f t  from a German c o n t r o l  

c e n t e r ,  and provide d a t a  t o  a l l  t h e  experimenters.  NASA 

w i l l  provide t w o  advanced launch v e h i c l e s  of t h e  Atlas/Centaur 

o r  Ti tan/Centaur  c l a s s  8 c e r t a i n  experiments , coord ina t ion  
wi th  I t a l i a n  and Aus t ra l ian  co-experimenters, and t h e  use of 

t h e  NASA deep-space network t o  suppor t  t h e  mission. The 

s p a c e c r a f t  w i l l  weigh about 205 kilograms each and w i l l  be 

launched i n t o  h e l i o c e n t r i c  orbits i n  t h e  1974-76 t i m e  frame. 

The Helios p r o j e c t  is  t h e  German response to sugges t ions  by 

a NASA team t r a v e l i n g  i n  Europe i n  1964 t o  propose more 

s i g n i f i c a n t  coopera t ive  space p r o j e c t s  than  had y e t  been 

engineered. Agreement i n  principle was reached i n  1966;  a 

y e a r  l a t e r ,  a J o i n t  Mission D e f i n i t i o n  Group beqan a t w o -  

y e a r  comprehensive s tudy ,  The group 's  f i n a l  r e p o r t  i n  

Apr i l  1969 l ed  t o  t h e  s ign ing  of a memorandum of understanding 

i n  June. 

The Helios s p a c e c r a f t  impose t e c h n i c a l  requirements of  

an advanced c h a r a c t e r  on German i ndus t ry ,  p a r t i c u l a r l y  f o r  

t h e  development of t h e  on-board power system and thermal  

c o n t r o l s ,  which must cope w i t h  r a d i a t i o n  a t  t h e  level of 

11 solar  cons tan ts .  On-board data-prodessiqg systems must 

also be hiqhly  sophisticated,  The s c i e n t i f i c  payloads 

thcmsalvcs w i l l  be con t r ibu ted  by a larqe qroup of  

experimenters  who r e p r e s e n t  1 2  u n i v e r s i t i e s  and qovernment 

l a b o r a t o r i e s  i n  Germany, t h e  United S t a t e s ,  T ta ly  and 

A u s t r a l i a  . 
, I 
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. ---- 
As i n  a l l  of  NASA's coopera t ive  s a t e l l i t e  p r o j e c t s ,  

Helios w i l l  be managed by a J o i n t  Workinq Group, which w i l l  

monitor t e c h n i c a l  implementation, focuss ing  p r imar i ly  on 

the interfaces between t h e  s p a c e c r a f t  and the booster an2 

between t h e  s p a c e c r a f t  and i t s  payload. The J o i n t  Workinu 

Group is an important  and tested mechanism for ensur ing  

f u l l  and s u c c e s s f u l  cooperat ion,  

D i r e c t  Community I n s t r u c t i o n a l  TV Broadcast ing 

Helios i l l u s t r a t e s  a coopera t ive  endeavor su i t ed  for  

advanced c o u n t r i e s  w i t h  established s c i e n t i f i c  and engineer ing 

communities and t h e  resources  t o  devote  t o  t h e  development 

of s o p h i s t i c a t e d  f l i g h t  hardware. The NASA i n t e r n a t i o n a l  

program is n o t  l imi t ed  t o  cooperat ion w i t h  such h iqh ly  

developed na t ions .  

There is, f o r  example, a m o s t  e x c i t i n g  program now under 

way with t h e  Department of A t o m i c  Energy (DAE), paren t  agency 

for  space a c t i v i t i e s  i n  Ind ia ,  T h i s  p r o j e c t  involves  an 

experiment i n  t h e  broadcas t ing  of i n s t r u c t i o n a l  t e l e v i s i o n  

v i a  sa te l l i t e  t o  some 5000 remote Indian  v i l l a g e s ,  nea r ly  

half of which w i l l  r e c e i v e  programs d i r e c t l y  from space 

into the community TV-viewing s e t s .  

The basis for I n d i a ' s  u rgent  i n t e r e s t  in such an 

experiment is  apparent  enough. I n d i a  today possesses a 

s i n g l e  t e l e v i s i o n  t r a n s m i t t e r ,  located i n  New D e l h i .  A 
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s u b s t a n t i a l  p ropor t ion  of h e r  ha l f -mi l l i on  v i l l a g e s  a r e  so 

isolated t h a t  t h e  government has  no e f f e c t i v e  means of 

communication wi th  the i r  l a r g e l y  i l l i t e ra te  i n h a b i t a n t s .  

Y e t  n a t i o n a l  programs t o  develop populat ion c o n t r o l s  and t o  

i n c r e a s e  a g r i c u l t u r a l  p r o d u c t i v i t y  r e q u i r e  immediate and 

e f f e c t i v e  a s s i s t a n c e  through local i n s t r u c t i o n  and educat ion.  

The experiment i s  made p o s s i b l e  by advances i n  VASA'S 

series of Appl ica t ions  Technology Satell i tes (ATS) .  The 

ATS-F s a t e l l i t e ,  t o  be launched i n  1973, w i l l  i n c r e a s e  on- 

board power t o  80 w a t t s ,  w i l l  achieve high ga in  by means of 

a 9.1-meter p a r a b o l i c  antenna t o  be deployed i n  space,  and 

w i l l  p o i n t  t h e  antenna wi th  extreme p rec i s ion .  These 

f e a t u r e s  w i l l  make it f e a s i b l e  for t h e  first t i m e  t o  broad- 

c a s t  t e l e v i s i o n  d i r e c t l y  i n t o  t h e  viewing set. The receiver 

must, however, be augmented by t h e  a d d i t i o n  of a p r e a m p l i f i e r ,  

a modulation converter, and a p a r a b o l i c  antenna wi th  a diameter  

of about 3 meters, The t o t a l  cost o f  such a receiver-viewer 

is expected t o  be  a few hundred dollars,  

The combination of ATS-F sa te l l i t e  and augmented receiver 

w i l l  b r i n g  t e l e v i s i o n  d i r e c t l y  i n t o  t h e  vi l lages  wi thout  a 

c o s t l y  in te rmediary  network o f  l a r g e  ground t e r m i n a l s  and 

microwave l i n k s .  (Ac tua l ly ,  t h e  I n d i a  experiment w i l l  be 

a hybrid one; where v i l l a g e s  are dense ly  c l u s t e r e d ,  ground- 

re lay  s t a t i o n s  w i l l  d i s t r i b u t e  t h e  sa te l l i t e  programs t o  

convent iona l  r e c e i v e r s  . ) 
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y e a r  i n  t h e  Western Hemisphere by U.S. agencies  for t he  

primary purpose o f  performing about 1 8  experiments i n  

communications development and environmental  f a c t o r s .  - _ _  
NASA w i l l  then  m a k e  ATS-F a v a i l a b l e  t o  Ind ia  for a yea r  

of broadcas t ing  , by I n d i a ,  devoted t o  family planninq,  ag r i cu l -  

t u r a l  improvements, n a t i o n a l  i n t e g r a t i o n ,  and o t h e r  educa t iona l  

programs. To make t h i s  possible, t h e  sa te l l i t e  w i l l  be 

nudged f a r t h e r  east i n  i t s  synchronous o rb i t  u n t i l  it comes 

i n t o  l i n e  of s i g h t  of an e x i s t i n g  experimental  ground s t a t i o n  

a t  Ahmedabad. That s t a t i o n  and perhaps others w i l l  t r ansmi t  

t e l e v i s i o n  programs, formulated and c o n t r o l l e d  by Ind ia ,  t o  

t h e  s a t e l l i t e  for  rebroadcast t o  v i l l a g e  receivers and t o  

three r e l a y  s t a t i o n s .  The programs w i l l  go o u t  on one video 

and t w o  audio  channels.  Thus, simultaneous broadcas t ing  i n  

t w o  languages w i l l  be poss ib le .  I f  t w o  or t h r e e  reg ions  use  

t h e  s e r v i c e  a t  d i f f e r e n t  pe r iods  of  t h e  day, such t i m e  

sha r inq  can i n c r e a s e  t h i s  t o  f o u r  or  s&x lanquacjes. 

S ince  t h e  c o n t r i b u t i o n s  of t h e  United S t a t e s  to t h e  

Indian expariment w i l l  be made i n  t h e  course of a proqram 

a l ready  i n  process for t echno log ica l  development purposes,  

it e n t a i l s  on ly  modest incremental  costs t o  NASA. The 

sa te l l i t e  t ransponder  for  t h e  Indian experiment and t h e  

r e l o c a t i o n  of a smal l  ground-control s t a t i o n  t o g e t h e r  

r e p r e s e n t  l i t t l e  more than 1 pe rcen t  of t h e  t o t a l  cost of 

t h e  ATS-F and ATS-C, p r o j e c t s  (which are combined i n  NASA's 
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programming). The cost t o  I n d i a  f o r  t h e  development and 

conduct of t h e  experiment may exceed $15 million--most of 

which can be m e t  i n  rupees. Under t h e  agreement, each side 

is re spons ib l e  for i t s  own costs. 

I n d i a ’ s  programmatic r e s p o n s i b i l i t i e s  are clearly 

s u b s t a n t i a l .  They inc lude  t h e  ope ra t ion  of t h e  Ahmedabad 

s t a t i o n ;  t h e  cons t ruc t ion  and opera t ion  of r e l a y  s t a t i o n s ;  

t h e  des ign ,  product ion,  d i s t r i b u t i o n ,  and maintenance o f  

r e c e i v e r s ;  the  development, schedul ing,  and production of 

e f f e c t i v e  t e l e v i s i o n  programs; t h e  o rgan iza t ion  of v i l l a g e  

audiences and provis ion  for t h e i r  access t o  t h e  equipments 

and s u p p l i e s  whose a v a i l a b i l i t y  is implied by i n s t r u c t i o n a l  

programs; and more. The e f f o r t  can ha rd ly  avoid s t i m u l a t i n g  

s u b s t a n t i a l  i n d u s t r i a l  and manaqerial  p rogress  of broad 

va lue  t o  India-in a d d i t i o n  t o  a t t a c k i n g  t h e  immediate 

objectives stated i n  t h e  cooperative agreement. 

An important  element i n  t h e  extended h i s t o r y  of t h e  

Ind ia  p r o j e c t  w a s  a year-long j o i n t  s tudy  t o  a s s e s s  t h e  

re levance  of t h e  experiment t o  a n a t i o n a l  t e l e v i s i o n  system 

which Iqdia  might  l a t e r  establish-based either on s a t e l l i t e s  

or on convent ional  ground-dis t r ibu t ion  l i n k s .  Th i s  s tudy 

convinced I n d i a  t h a t  it might save two-thirds  by s e l e c t i n g  

t h e  s a t e l l i t e  a l t e r n a t i v e .  Thus, a f i x e d  annual expendi ture  

would g ive  I n d i a  a n a t i o n a l  communications system covering 

all i t s  communities i n  1 0  rather than  t h e  30 y e a r s  r equ i r ed  

for convent ional  t e l e v i s i o n  l i n k s .  
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The U.S.-India experiment i n  i n s t r u c t i o n a l  t e l e v i s i o n  by 

s a t e l l i t e  w i l l  be c l o s e l y  watched by o t h e r  developing 

c o u n t r i e s  and by those Westerners who hope t h a t  advanced 

technology can be of some use  i n  a t t a c k i n g  larger s o c i a l  

problems i n  t he  developing world. B r a z i l ,  f o r  example, has  

a lso expressed i n t e r e s t  i n  t h e  use  of community broadcast  

sa te l l i tes  t o  complement a larger n a t i o n a l  educat ion program, 

and t h e  r e spons ib l e  Indian agency has  i n v i t e d  B r a z i l i a n  

observa t ion  and p a r t i c i p a t i o n  i n  t h e  fndian experiment. A 

United Nations Working Group on Direct Broadcast ing has 

encouraged experiments of t h i s  type  and w i l l  undoubtedly 

follow t h i s  one c a r e f u l l y .  The experiment may a l s o  

e s t ab l i sh  a va luable  precedent  for t h e  proper  use  of direct 

b roadcas t ing  capabili t ies and may h e l p  to direct p resen t  

concerns over  p o s s i b l e  abuses i n t o  c o n s t r u c t i v e  channels . 
Ear th  Resources Surveying 

An example of i n t e r n a t i o n a l  cooperat ion t h a t  holds  

s p e c i a l  i n t e r e s t  fo r  developing and advanced c o u n t r i e s  a l ike 

is e a r t h  r e sources  surveying by satel l i te .  Many see earth 

r e sources  surveying as a most promisinq means by which 

space technology can he lp  n a t i o n s  a c c e l e r a t e  t h e i r  develop- 

ment and improve the  management of t h e i r  environment and 

resources .  O t h e r s  advocate caut ion  i n  f o r e c a s t i n q  t h e  

u l t i m a t e  economic gains .  U n t i l  NASA has  flown i t s  Ear th  

Resources Technology Satel l i tes ,  some balance seems 

ind ica t ed .  On t h e  one hand, w e  w i s h  t o  avoid s t i m u l a t i n g  
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o t h e r  c o u n t r i e s  t o  premature or excess ive  commitment of  

scarce funds and s k i l l s .  On t h e  o t h e r  hand, it is  important 

t o  q ive  appropr i a t e  n o t i c e  of a p o s s i b l e  s i g n i f i c a n t  new a i d  

t o  n a t i o n a l  development so t h a t  t hose  who w i s h  can beqin 

t o  develop t h e  e x p e r t i s e  which w i l l  be necessary t o  

u t i l i z e  it. 

The p r i n c i p a l  examples o f  ERS prepa ra to ry  p r o j e c t s  i n  

t h e  i n t e r n a t i o n a l  area are NASA's  arranqements with B r a z i l  

and Mexico i n  t h e  a i r c r a f t  phase of our  ERS program. 

arrangements are p red ica t ed  on t h e  inhe ren t  economic u t i l i t y  

of a i rc raf t  sens ing  programs. B r a z i l i a n  and Mexican 

manaqers, s c i e n t i s t s ,  and engineers  have been t r a i n e d  a t  

t h e  NASA Manned Spacecraf t  Center i n  Houston, i n  f i e l d  work 

wi th  u s e r  agencies ,  and a t  a s p e c i a l  course  organized a t  t he  

Univers i ty  of Michigan. NASA instrumented a i rc raf t  have 

overflown t e s t  sites i n  both  c o u n t r i e s ,  and both c o u n t r i e s  

have conducted t h e i r  own domestic a i r c r a f t  surveys.  These 

ac t iv i t ies  should h e l p  t o  develop t h e  s k i l l s  and ground 

t r u t h  necessary f o r  t h e  use  of s a t e l l i t e  data when it 

becomes a v a i l a b l e .  The data have been shared w i t h  u s  and 

w e  have l ea rned  something of qround c h a r a c t e r i s t i c s  q u i t e  

d i f f e r e n t  from our  own. We b e l i e v e  a lso t h a t  w e  have made 

These 

important  c o n t r i b u t i o n s  t o  an i n t e r n a t i o n a l  climate 

favorable  to ERS programs. 

Indian agencies  have undertaken a s i m i l a r  domestic 
+ &* 

a i r c r a f t  program wi th  advice and a s s i s t a n c e  f r o m  NASA. 
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An immediate p r a c t i c a l  a p p l i c a t i o n  was i d e n t i f i e d  a t  an 

e a r l y  s t age :  a coconut palm b l i g h t  of unknown e x t e n t  had 

been detected i n  Kerala State. An Indian a i r c r a f t  w a s  

ins t rumented and has a l r eady  surveyed t h e  region t o  map 

t h e  spread of t h e  b l i g h t  by means of i n f r a r e d  or  color f i l m  

techniques.  Indian reports i n d i c a t e  t h a t  t h e  a i rbo rne  

senso r s  could detect diseased trees w i t h  no symptoms 

v i s i b l e  a t  a l l  t o  t h e  naked eye. Informed countermeasures 
1 

can now be taken. Technical  e x p e r t i s e  developed through a 

NASA-supported u n i v e r s i t y  program i n  t h e  United States is  

be ing  made available. 

In  h i s  September 1969 speech t o  t h e  United Nations 

General Assembly, President Nixon made s p e c i a l  mention of 

t h e  p rospec t s  of  b e n e f i t s  through earth resources  survey 

techniques from space. H e  promised t h a t  t h e  United States 

would make t h e  data of i t s  f u t u r e  program available t o  a l l  

and would work toward ways t o  provide f o r  i n t e r n a t i o n a l  

p a r t i c i p a t i o n  "as t h i s  program proceeds and f u l f i l l s  i t s  

promise." In  coord ina t ion  w i t h  o ther  domestic agencies  

p a r t i c i p a t i n g  i n  t h e  U.S. Ear th  Resources Survey Program, 

w e  have continued t o  inform t h e  i n t e r n a t i o n a l  community of 

t h e  p rospec t s  for ERS coverage and t o  provide o p p o r t u n i t i e s  

f o r  o r i e n t a t i o n  and t r a i n i n g  i n  t h e  inter im per iod  before  

such coverage becomes a r e a l i t y .  The m o s t  r e c e n t  example 

of t h i s  a c t i v i t y  waa t h e  NASA-initiated f n t e r n s t i o n a l  

Workshop on Ea r th  Resources Survey Systems which w a s  



13 

concluded l a s t  Fr iday i n  Ann Arbor. A measure of t h e  world 

i n t e r e s t  i n  t h e  p o t e n t i a l  of ERS is  t h e  f a c t  t h a t  repre-  

s e n t a t i v e s  of 53 c o u n t r i e s  and i n t e r n a t i o n a l  o rgan iza t ions  

a t t ended  a t  t h e i r  own expense, S t i l l  another  g raph ic  

i l l u s t r a t i o n  of world i n t e r e s t  i n  t h e  use  of space 

techniques fo r  e a r t h  resource  surveys i s  t h e  remarkable 

response which w e  have rece ived  t o  ou r  i n v i t a t i o n  t o  

i n v e s t i g a t o r s  t o  propose experimental  uses  of t h e  data t o  

be ga thered  by ERTS-A. W e  have rece ived  some 80 proposa ls  

from would-be i n v e s t i g a t o r s  i n  some 2 8  coun t r i e s .  

IV Program B e n e f i t s  

I have d w e l t  a t  some l eng th  on j u s t  t h r e e  examples of 

t h e  NASA i n t e r n a t i o n a l  program i n  order t o  g ive  you a sense  

of t h e i r  conc re t e  and s u b s t a n t i v e  c h a r a c t e r ,  t h e i r  ex tens ive  

d i v i s i o n  of r e s p o n s i b i l i t i e s ,  and t h e i r  broad values ,  I 

would l i k e  t o  say a word about t h e i r  very real  b e n e f i t  t o  

t h e  United States and h e r  coopera t ing  p a r t n e r s  t 

There are s i g n i f i c a n t  cost sav ings ,  i.e. , w e  qet 

s c i e n t i f i c  and t e c h n i c a l  r e s u l t s  a t  less cost t o  t h e  United 

S t a t e s .  For example, when Canada assumes r e s p o n s i b i l i t y  for  

a series of s a t e l l i t e s  i n  t h e  NASA ionospher ic  research  

program, when Germany undertakes a major s o l a r  prqbe prosram 

w i t h  u s t  and when c o u n t r i e s  such a s  B r a z i l ,  I n d i a ,  and Yorway 

provide ex tens ive  range suppor t  for  soundina rocket projects 

which r e q u i r e  t h e i r  unique geoqraphical  l o c a t i o n s ,  I have 

a l r eady  noted t h a t  ou r  p a r t n e r s  have a c t u a l l y  spen t  w e l l  

over  h a l f  t h e  t o t a l  cost of. our  j o i n t  p r o j e c t s .  
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There a r e  r i c h  s c i e n t i f i c  b e n e f i t s  when q i f t e d  fo re ign  

experimenters  win o p p o r t u n i t i e s  t o  f l y  t h e i r  ins t ruments  on 

NASA s a t e l l i t e s  a f te r  vigorous competitive ae l ec t ion .  

S c i e n t i f i c  b e n e f i t s  have also come, for  example, f r m  wholly 

new data obta ined  from t h e  coopera t ive  Canadian t o p s i d e  

sounder sa te l l i t es  and t h e  I t a l i a n  atmospheric d e n s i t y  

s a t e l l i t e s ,  f r o m  such new techniques as t h e  German barium 

cloud procedure for i n v e s t i g a t i n g  t h e  ear th ' s  magnetic f i e l d  

i n  space, and from t h e  global obse rva t ions  which have been 

organized i n  suppor t  of radio propagation and geodetic 

s a t e l l i t e  programs. 

There are t echno log ica l  b e n e f i t s  when, i n  j o i n t  projects, 

Canadian engineers  pioneered i n  swept-f requency ionospher ic  

sounders and i n  e x t e n s i b l e  s p a c e c r a f t  booms and French 

engineers  advanced t h e  s ta te  of t h e  a r t  i n  balloon technology, 

remote senso r s ,  s p a c e c r a f t  engineer ing ,  and a i r c r a f t  hazard 

t e s t i n g .  

I a m  conf iden t  a lso t h a t  t h e  n a t i o n  and t h e  world a r e  

d e r i v i n g  important  i n t a n g i b l e  b e n e f i t s - - p o l i t k a l  b e n e f i t s ,  

i f  you will-from t h e  open and peace fu l  U . S .  space program. 

C e r t a i n l y ,  t h e  quantum jump which I n d i a  can take toward a 

n a t i o n a l  communications system through space techniques 

can have t h e  m o s t  profound and fa r - reaching  effects n o t  

only i n  I n d i a  b u t ,  through I n d i a ,  i n  t h e  e n t i r e  world. 

Espec ia l ly  s i g n i f i c a n t  for  t h e  f u t u r e ,  I believe, are 

t h e  c o n t r i b u t i o n s  t h a t  NASA coopera t ive  space projects a r e  
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making t o  t h e  development of  i n s t i t u t i o n s  and e x p e r t i s e  

abroad. They have played a c a t a l y t i c  role i n  t h e  

e s t ab l i shmen t  of n a t i o n a l  c i v i l i a n  space o rgan iza t ions  

throughout much of t h e  f r e e  world and i n  t he  c r e a t i o n  of  

e f f e c t i v e  new space sc ience  and technology cen te r s .  

V Major Objec t ives  f o r  t h e  Sevent ies  

I t  is  apparent ,  i n  what I have so f a r  repor ted  regard ing  

o u r  i n t e r n a t i o n a l  ac t iv i t ies  dur ing  t h e  s i x t i e s ,  t h a t  j o i n t  

p r o j e c t s  d i d  n o t  m a t e r i a l i z e  i n  connection w i t h  t h e  develop- 

ment of major hardware i t e m s ,  a s  i n  t h e  Apollo program for  

i n s t a n c e ,  n o r  was it p o s s i b l e  t o  develop very s i g n i f i c a n t  

cooperat ion w i t h  t h e  Sov ie t  Union. 

These t w o  "gaps" i n  cooperat ion a r e a ,  of course ,  readi'ly 

explained.  The absence of i n t e r n a t i o n a l  cos t - shar inq  i n  t h e  

development of t h e  expensive Saturn and Apollo systems 

relects our  own f a s t  s t a r t  i n  t h e s e  a r e a s  and a l s o  t h e  

l i m i t e d  l e v e l  of expendi ture  for space a c t i v i t y  i n  Europe, 

where w e  would n a t u r a l l y  look f i r s t  f o r  cooperation i n  

advanced research and development. All of t h e  European 

countr ies  together have been spendinq only  about $300 mil l ion  

each yea r  on space. T h i s  is  an order of maqnitude less than 

space expendi tures  by t h e  Un i t ed  S t a t e s ,  and presumably t h e  

same order of magnitude less than t h e  space expendi tures  

of t h e  Sov ie t  Union. 

In  t h e  case  of t h e  S o v i e t  Union, U.S. e f f o r t s  t o  develop 

meaningful space cooperat ion date back t o  pre-Sputnik days. 
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A brief period of apparent  progress began i n  1962 w i t h  

correspondence between P res iden t  Kennedy and Chairman 

Khrushchev and led  t o  four  l i m i t e d  agreements i n  t h e  f i e l d s  

of s a t e l l i t e  meteorology, communications, magnetic survey,  

and space biology and medicine. I t  d i d  n o t  prove p o s s i b l e ,  

however, desp i t e  cont inuing  efforts on our p a r t ,  t o  expand 

these agreements o r ,  indeed,  t o  implement them i n  t h e  f u l l  

sense.  My own view i s  t h a t  Sbrpiet policies i n  t h e  s i x t i e s  

d id  n o t  r e q u i r e  direct and s u b s t a n t i v e  engagement i n  in t e rna -  

t i o n a l  cooperation. In  these y e a r s ,  fo r  example, t h e  Sovie t  

Union d id  n o t  engage i n  s i g n i f i c a n t  space cooperat ion w i t h  

any_ country.  

for  n a t i o n s  of t h e  Eas te rn  Bloc and landed a French corner  

reflector f o r  laser ranging on t h e  moon. 

Only r e c e n t l y  have t h e  Sov ie t s  flown experiments 

L e t  m e  now describe very b r i e f l y  ou r  c u r r e n t  e f f o r t s  t o  

expand i n t e r n a t i o n a l  space cooperat ion i n  these t w o  areas- 

major development programs and cooperat ion w i t h  t h e  Sovie t  

Union. 

For almost t w o  years, w e  have made unusual e f for t s  t o  

g ive  t h e  advanced free world c o u n t r i e s  every chance t o  

became f u l l y  acquainted w i t h  our  major post-Apollo p r o j e c t s ,  

t h e  space s h u t t l e ,  and t h e  space s t a t i o n .  Our purpose has 

been t o  pu t  these c o u n t r i e s  i n  a p o s i t i o n  t o  decide whether 

o r  n o t  they  would w i s h  t o  commit t h e i r  own resources  t o  

working w i t h  US. 



Europe's i n i t i a l  response has  been g r a t i f y i n q .  The 

European Space Conference and i t s  members are spending 

about s i x  m i l l i o n  d o l l a r s  on s t u d i e s  of post-Apollo program 

p o s s i b i l i t i e s .  Half-a-dozen B r i t i s h ,  French, and' W e s t  

German f i rms ,  funded i n  Europe, are suppor t ing  ou r  prime 

c o n t r a c t o r s  i n  t h e  space s h u t t l e  design s t u d i e s .  

The problem for  ou r  European f r i e n d s  i s  a s e r i o u s  one. 

They cons ide r  they  cannot fund s i g n i f i c a n t  p a r t i c i p a t i o n  i n  

t h e  s h u t t l e  and, a t  t h e  same t i m e ,  fund an independent 

European boos te r  program. 

I f  Europe is t o  give up t h e  development of  an independent 

launch c a p a b i l i t y  t o  work with us ,  it wants assurances t h a t  

w e  w i l l  se l l  launch services for  European sa te l l i t e  p r o j e c t s .  

Some of t h e s e  could involve  competi t ive commercial appl ica-  

t i o n s .  Q u i t e  understandably,  Europe wants t o  know what t he  

other  cond i t ions  of i t s  p a r t i c i p a t i o n  might be; f o r  i n s t ance ,  

what sort  of  vo ice  it might have i n  post-Apollo program 

management and what access it could expec t  t o  program 

technology. 

The answers depend i n  some degree on t h e  c h a r a c t e r  

and e x t e n t  of European t e c h n i c a l  p a r t i c i p a t i o n .  T h i s  has  

n o t  y e t  been def ined.  The management and p o l i t i c a l  

cond i t ions  must i n  t h e  end be f i t t e d  t o  a s p e c i f i c  t e c h n i c a l  

program. Never the less ,  i n  meetinqs wi th  t h e  European Space 

Conference l a s t  September and February, w e ,  w i t h  t he  other 

agencies  concerned, have provided p o s i t i v e  and generous 
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answers t o  t h e  major ques t ions  t r o u b l i n g  Europe. 

W e  said t h a t  w e  would se l l  launch services f o r  projects 

c o n s i s t e n t  w i t h  peacefu l  purposes and i n t e r n a t i o n a l  agree- 

ments.  W e  s a i d  t h a t  gene ra l  t e c h n i c a l  access t o  t h e  e n t i r e  

program would be a v a i l a b l e ,  b u t  t h a t  technology a t  t h e  

l e v e l  of commercial know-how would be t r a n s f e r r e d  i n  either 

d i r e c t i o n  only  where one side requ i r ed  it t o  complete i t s  

commitments t o  t h e  other. We promised broad a s s o c i a t i o n  

i n  program management, but--since Europe i s  t a l k i n g  only  of 

a 1 0  pe rcen t  share-we said t h a t  we must r e t a i n  decis ion-  

making r e s p o n s i b i l i t y .  The only except ion would come where 

European costs w e r e  d i r e c t l y  a f f e c t e d ,  i n  which case  

d e c i s i o n s  would be j o i n t .  

The urgent  need now is  f o r  Europe t o  develop a 

pre l iminary  express ion  of i t s  t e c h n i c a l  i n t e r e s t s  i n  t h e  

Space Transpor t a t ion  System as qu ick ly  as poss ib le .  Second, 

w e  should s i t  down t o g e t h e r  t o  develop t h i s  prel iminary 

concept i n t o  a j o i n t  t e c h n i c a l  propos i t ion .  T h i r d ,  w e  

should in t roduce  i n t o  t h i s  t e c h n i c a l  package t h e  appropr i a t e  

management and p o l i t i c a l  conditions. .  The t o t a l  package 

would then be  open f o r  commitment by n a t i o n s  prepared t o  

go ahead wi th  it. 

Whether such a procedure w i l l  begin-and how f a r  and 

f a s t  it might t h e n  go remain t o  be seen. We a r e  prepared 

t o  proceed on any b a s i s  c o n s i s t e n t  w i t h  our  n a t i o n a l  program 

o b j e c t i v e s  and t h e  requirements of good management. If 

Europe chooses t h a t  i t s  i n t e r e s t s  l i e  elsewhere, w e  w i l l  
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cont inue ou r  programs on our  own. 

Sooner o r  l a t e r ,  w e  i n  t h e  West must l e a r n  t o  work 

together on major t e c h n i c a l  p r o j e c t s  so t h a t ,  i n  

P res iden t  Nixon's words, w e  can sha re  both the  b e n e f i t s  

and t h e  costs of progress .  

L e t  m e  t u r n  now t o  c u r r e n t  cooperat ion with t h e  Sovie t  

Union. A new phase i n  our  r e l a t i o n s h i p  began i n  1969 ,  when 

P res iden t  Keldysh of t h e  Sovie t  Academy o f  Sciences accepted 

ou r  suggest ion t o  m e e t  t o  d i s c u s s  compatible rendezvous 

and docking arrangements as w e l l  as broader  o p p o r t u n i t i e s  

fo r  cooperat ion.  The rendezvous and dockinq t a l k s  took 

p l ace  i n  Moscow i n  October 1970. The more gene ra l  d i scuss ions  

were he ld  i n  Moscow l a s t  January 1 9 7 1  

The NASA group t o  d i s c u s s  rendezvous and docking w a s  

headed by D r .  Robert G i l r u t h ,  Director of t h e  Manned Space- 

c r a f t  Center  i n  Houston, and t h e  Sovie t  side w a s  headed by 

Academician Boris Pe t rov ,  Chairman of an Academy Council 

f o r  In  t e r n a t  i o n a l  Cooperation . 
The t a l k s  were s u b s t a n t i v e  and bus iness l ike .  The 

Sov ie t  side provided t e c h n i c a l  d e t a i l s  as w e l l  as access 

t o  t h e i r  s imula to r s  a t  S ta r  C i ty  n e a r  Moscow. The r e s u l t i n g  

agreement sets up a Procedure by which t h e  t w o  sides can, 

through a combination of independent and coordinated action , 
a r r i v e  a t  compatible docking systems. The procedure 

c o n s i s t s  of t h e s e  s t e p s :  
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1, First we identified, in the agreement itself, a 

dozen specific technical elements of the rendezvous and 

docking process-such as the coordinate systems, visual 

and electronic aids for rendezvous, docking hardware, 

and so forth, 

2, Next we were to exchange supplementary technical 

information on subjects not covered in the Moscow talks, 

for example, on the composition and characteristics of 

spacecraft atmospheres and voice communications systems. 

This exchange has,been accomplished, 

3 ,  Third, each side was to prepare its own draft of the 

technical requirements for compatibility, These drafts 

were exchanged in March 1971, 

4, Next, three Joint Working Groups will try to 

develop a single set of technical requirements for com- 

patibility, 

5, Finally, each side will design its own independent 

system to meet the agreed requirements. 

6, NASA and the Soviet Academy will then consider what 

implementing action to take. 

In January 1971, the two sides addressed a broader 
I 

space science and applications agreement, Three days of 

detailed discussions began in Moscow on January 18. The 

Soviet delegation was headed by President Keldysh, and 
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included 15 top Soviet scientists. Dr. Low, then Acting 

Administrator of NASA, headed the US delegation and was 

accompanied by Dr. John Naugle and me of NASA, Mr. 

William Anders of the Space Council, Mr. Arthur Johnson 

of NOAA, and Mr. Robert Packard of the Department of State. 

At the opening session of our talks, Dr. Low conveyed 

President Nixon's desire to expand international coopera- 

tion in space with tho Soviet Union and other nations. 

Again, the discussions were frank and to the point. The 

document which was prepared jointly and initialed on 

January 21 summarizes the results of these discussions. 

An affirming exchange of correspondence was completed on 

March 26. 

The main points of agreement are as follows: 

-- We will exchange lunar samples already obtained in 
the Apollo and Luna programs and set up procedures for a 

continuing exchange. 

0- NOAA and the Soviet Hydrometeorological Service 

will work directly to bring the current exchanges of 

weather satellite data up to operational levels. Joint 

working groups will consider ways of coordinating the 

weather satellite systems of both countries to achieve the 

economies and other advantages of complementary systems. 
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-0 In the field of meteorological rocket soundings, 

a joint working group will develop recommendations for 

meridional networks in the Western and Eastern hemispheres. 

9- In the field of the natural environment, we will 

try to develop a program for advancing earth resource 

surveys and analyses, beginning with the oceans and 

vegetation. To this end we will conduct coordinated surface, 

air and space research over an agreed international water 

area. We will also exchange results of coordinated measure- 

ments to be made by each country over similar land sites 

in its own territory. 

-- For the scientific investigation of near-earth space, 
the Moon and the planets, joint working groups will identify 

the most important scientific objectives and exchange the 

results of programs in these areas. This will allow each 

side to take into account the objectives and work of the 

other in shaping its own program. 

-- In the field of manned space activity, we agreed 
to exchange highly detailed medical information of man's 

reaction to the space environment. 

The joint working groups which I have mentioned are to 

work out detailed procedures, and to discuss additional 

areas for further cooperation. They are supposed to report 

their recommendations to the principals within about s i x  

months from now. 
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The e s s e n t i a l  character of both the  October and 

January agreements is that of coord ina t ion  i n  t h e  common 

i n t e r e s t ,  

project, The objectives ate s c i e n t i f i c  rather than  tech- 

n i c a l  and there is  no c o n s t r a i n t  upon independent, 

a c t i o n  by either side, To t h e  e x t e n t  t h a t  either side 

wishes ,  it can t a k e  i n t o  account t he  planning and r e s u l t s  

of t h e  other side, 

There i s  no s t r i c t l y  i n t e g r a t e d  program or  

The performance of these agreements must be observed 

c a r e f u l l y  before w e  can f u l l y  assess t h e  l e v e l  of i n t e r e s t  

of t h e  Soviet Union, C e r t a i n l y ,  t h e  n e g o t i a t i o n s  w e r e  more 

straightforward than  i n  t h e  past. Top l e v e l s  of t h e  Sov ie t  

Academy participated d i r e c t l y  fo r  t h e  first t i m e .  

n e g o t i a t o r s  were for  t h e  first t i m e  g iven  meaningful access 

to  Soviet  fac i l i t i es ,  

Our 

I f  a c a u t i o u s  optimism proves j u s t i f i e d ,  we can expect  

d e f i n i t e  b e n e f i t s .  Each side w i l l  g a i n  access to l u n a r  

materials from sites a d d i t i o n a l  t o  those it has explored 

on i t s  own. 

o p e r a t i o n a l  meteorological satell i tes.  W e  s h a l l  have 

created a global network for sounding rocket obse rva t ions  

of basic importance t o  world meteorological research. W e  

s h a l l  have demonstrated a mutual p a r t i c i p a t i o n  i n  ear th  

r e sources  survey work. We can g r e a t l y  expand our  knowledge 

W e  w i l l  n e a r l y  double t h e  coverage of our  



of the behavior of man in flight through data on Soviet 

missions in addition to our own, 

to avoid any undesirable duplication of scientific work 

in space, to plan complementary missions, and to verify 

We shall make it possible 

anomalous results-all helping us to develop opportunities 

for more rational and economic conduct of space science 

and exploration. Finally, successful performance of the 

rendezvous and docking agreement will give us greater 

flexibility in space emergencies and for joint activities 

is space which could go a long way toward reducing inter- 

national tensions and demonstrating common human interest. 

There are, then,very real advantages for us in this 

renewed and seemingly improved relationship. Dr. L o w  has 

observed that in pursuing this relationship we shall not 

lose sight of the role of competition, as well as that of 

cooperation, in our relationship with the Soviet Union. 

In conclusion, I hope this review of international 

space activities within NASA's scope has been useful to 

you. I shall, of course, be happy to answer questions 

which the Subcommittee may have. Thank youp Mr. Chairman, 

NASA-HQ 


