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THE WHITE HOUSE 

TO THE CONGRESS OF THE UNITED STATES: 

In accordance withsection 206(b) of the National Aeronautics and 
Space Act of 1958, I am transmitting herewith the second annual report 
on the Nation's activities in the fields of a e r o n a u t i c . 8  a n d  s p a c e .  

During 1959, the Nation's space effort moved forward with pur- 
pose and its accomplishments were many, a s  this report recounts. In 
the short period of a single year, a p r o g r a m  of great complexity and 
scope was aligned so that the scientists of many organizations in and out 
of Government could p o o 1 a n  d coordinate their knowledge and skills. 
Much information of far-reaching s i g n i f  i c a n  c e was acquired on the 
frontiers of science and technology; substantial gains were made, rang- 
ing from advances in aircraft and s p a  c e vehicle design to greatly im- 
proved understanding of the environment in which our planet exists and 
by which its natural forces and life a re  conditioned. 

The year was also one of transition. The national s p a  c e pro- 
gram grew in breadth and depth -- benefiting greatly from the tremen- 
dous efforts of the American scientists, engineers, and technicians who, 
in the short space of the past five years, have performed miraculously 
in developing United States rocket technology. 

This R e p o r t  details the steps taken during 1959 to establish a 
f i rm foundation for a dynamic program of space e x p l  o r at i o n  , and it 
summarizes the contributions of F e d e r a1 agencies toward the para- 
mount goal: the c o n q u e  B t of s p a c  e for. the benefit of all mankind. 

DWIGHT D. EISENHOWER 

THE WHITE HOUSE, 

February 22, 1960. 
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U.S. AERONAUTICS A N D  SPACE ACTIVIT IES 

INTRODUCTION 

SECOND ANNUAL REPORT 

Nineteen f i f t y - n i n e  wi tnessed  s u b s t a n t i a l  accomplish- 
ments i n  t h e  United S t a t e s  space e x p l o r a t i o n  program and 
r e v e a l e d  wi th  i n c r e a s i n g  c l a r i t y  t h e  na tu re  and dimensions 
of major problems conf ron t ing  t h e  e f f o r t .  

During t h e  year ,  e x t e n s i v e  changes i n  o r  a n i z a t i o n  and i n  program r e s p o n s i b l l i t y  were e f f e c t e d ,  r e s u  f t i n g  i n  con- 
s o l i d a t i o n  of  t h e  nonmi l i t a ry  space program under t h e  
Na t iona l  Aeronaut ics  and Space Adminis t ra t ion .  

The United S t a t e s  c a r r i e d  ou t  a v igo rous  o p e r a t i o n a l  
,space program by means of  e a r t h  s a t e l l i t e s ,  space probes,  
and sounding r o c k e t s .  Immediate f o c u s  o f  t h e  n a t i o n a l  space 
program was upon P r o j e c t  Mercury, first phase of  t h e  manned 
s a t e l l i t e  program, which ga ined  cons ide rab le  momentum dur ing  
t h e  year .  

o f  h igh - th rus t  v e h i c l e s ,  wi th  emphasis on inc reased  t h r u s t  
and improved r e l i a b i l i t y  and guidance;  t h e y  w i l l  be used 
first f o r  l u n a r  mis s ions  and u l t i m a t e l y  t o  power miss ions  
t o  t h e  p l a n e t s .  Tracking and d a t a - c o l l e c t i o n  networks a re  
be ing  cons t ruc t ed  i n  support  of  e a r t h - s a t e l l i t e ,  P r o j e c t  
Mercury, space-probe, and sounding-rocket programs. 

speed r a n  e from hovering a i rc raf t ,  ground-ef fec t  systems, 
and VTOL 7 V e r t i c a l  Take-Off and Landing) and STOL (Shor t  Take- 
off and Landing) t o  exper imenta l  a i r c r a f t  capable  of  near- 
s a t e l l i t e  speeds and a l t i t u d e s .  

Progress  was made i n  t h e  development of a small f ami ly  

I n  a e r o n a u t i c s ,  r e s e a r c h  went forward a c r o s s  t h e  e n t i r e  

Underlying t h e  e n t i r e  e f f o r t  are  b a s i c  and a p p l i e d  

During t h e  year ,  United S t a t e s  a c t i v i t i e s  toward achiev-  

r e s e a r c h  programs i n  space s c i e n c e s  and technology.  

i n g  i n t e r n a t i o n a l  coope ra t ion  i n  space a f fa i r s  inc reased  
markedly. 

- iii- 



I n  summary, t h e  Nat ion 's  a e r o n a u t i c s  and space a c t i v i -  
t i es  -- both m i l i t a r y  and nonmi l i t a ry  -- gained  i n  momentum, 
scope, and p o s i t i v e  d i r e c t i o n  dur ing  t h e  yea r  under review.* 

U.S. Space Program Miles tones  

During ca l enda r  year  1959, t h e  Nat iona l  Aeronaut ics  and 
Space Adminis t ra t ion  (NASA) s u c c e s s f u l l y  launched f o u r  satel- 
l i t e s  and one space probe i n  10 a t t e m p t s .  The Department of  
Defense ( D O D )  s u c c e s s f u l l y  launched s ix  s a t e l l i t e s  i n  n ine  
a t t e m p t s .  

P ioneers ,  and Vanguards, have provided a v a s t  q u a n t i t y  of 
va luab le  d a t a  on such phenomena a s  t h e  Great Rad ia t ion  
Region surrounding t h e  e a r t h ,  t h e  e a r t h ' s  magnetic f i e l d ,  
micrometeoroid d e n s i t y  i n  space,  and o t h e r  f a c t o r s  involved 

These experiments ,  t o g e t h e r  w i th  t h e  e a r l i e r  Exp lo re r s ,  

, i n  problems o f  space t r a v e l .  

Knowledge ga ined  from t h e s e  exper iments  has  enabled  
NASA t o  p repa re  more r e a l i s t i c  and comprehensive s h o r t -  and 
long- range ( n o n m i l i t a r y )  space g o a l s  t h a n  had been p o s s i b l e  
dur ing  t h e  e a r l y  phases  of t h e  Nat ion 's  space d r i v e .  

The fo l lowing  experiments  and a c t i v i t i e s  h i g h l i g h t e d  
t h e  U.S. space year  in t h e  nonmi l i t a ry  realm.** 

Seven a s t r o n a u t s  f o r  P r o j e c t  Mercury were s e l e c t e d  and 
began i n t e n s i v e  t r a i n i n g .  A l l  m i l i t a r y  t e s t  p i l o t s  wi th  
engineer ing  backgrounds, t h e  a s t r o n a u t s  are c o n t r i b u t i n g  
t h e i r  knowledge and exper ience  i n  des ign  and c o n s t r u c t i o n  of  
t h e  Mercury capsule  and suppor t ing  equipment. 

a n  a l t i t u d e  of 100 miles and a range o f  1,300 miles,  a f l i g h t  
t h a t  culminated i n  a s u c c e s s f u l  t e s t  of  capsule  in s t rumen t s ,  
s t a b i l i t y ,  and h e a t  s h i e l d i n g .  

An Atlas boos te r  p r o p e l l e d  a Mercury capsule  model t o  

The Pioneer  I V  space probe achieved i ts  primary mission,  
a n  earth-moon t r a j e c t o r y ,  and t r a v e l e d  on t o  o r b i t  t h e  sun. 

Two monkeys, Able and  Baker, surv ived  a space f l i g h t  a t  
speeds as  great a s  10,000 mph and t o  a peak a l t i t u d e  o f  300 

* T h i s  r e p o r t  does not inc lude  a c t i v i t i e s  o f  t h e  Federa l  
Aviat ion Agency and t h e  C i v i l  Aeronaut ics  Board which are  
concerned p r i m a r i l y  with o p e r a t i o n a l  c i v i l  a v i a t i o n  matters, 
nor does it cover d e t a i l s  o f  t h e  r e s e a r c h  and development 
accomplishments of  t h e  Department of Defense. 

** D e t a i i s  of t h e  NASA yea r  a r e  t o  be found i n  Chapter I; t h e  
Department o f  Defense program i s  in Chapter 2 .  
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miles.  The monkeys were p a r t  of a biomedical  experiment 
c a r r i e d  i n  a J u p i t e r  nose cone i n  a f l i g h t  conducted by t h e  
Army under  NASA sponsorsh ip  . 

The X-15 rocket-powered r e s e a r c h  a i r p l a n e  completed 
s u c c e s s f u l  i n i t i a l  g l i d e -  and powered-flight t e s t s .  

Explorer  V I ,  t h e  ttpaddlewheel s a t e l l i t e t t  (so-named 
because of i t s  s o l a r  vanes o r  p a d d l e s ) ,  was s u c c e s s f u l l y  
launched i n t o  o r b i t ,  r e l a y i n g  a crude Fhotograph of  t h e  ear th ' s  
c loud Cover and t r a n s m i t t i n g  va luable  new d a t a  on r a d i a t i o n ,  
micrometeoroids,  r a d i o  waves and e a r t h ' s  magnetic f i e l d .  

Vanguard 111, l a s t  o f  t h e  Vanguard s a t e l l i t e  experiments ,  
was launched s u c c e s s f u l l y ;  it has  supp l i ed  informat ion  on 
s o l a r  X-rays and has  t r a n s m i t t e d  o t h e r  va luab le  d a t a .  

Explorer  V I I ,  a h i g h l y  ins t rumented  91.5-pound sa te l -  
l i t e ,  was launched i n t o  p r e d i c t e d  o r b i t ,  a l l  equipment work- 
i n g  a s  programmed. From i t s  t r a n s m i s s i o n s ,  s c i e n t i s t s  a r e  
l e a r n i n g  new f a c t s  about  t h e  t r apped  s o l a r  r a d i a t i o n  and 
cosmic r a d i a t i o n  near  t h e  e a r t h .  

I n  a d d i t i o n  t o  numerous sounding r o c k e t  and upper- 
atmosphere wind v e l o c i t y  experiments ,  NASA s u c c e s s f u l l y  
launched a test v e h i c l e  c a r r y i n g  a 100-foot-diameter i n f l a t -  
a b l e  sphere  on a s u b o r b i t a l  f l i g h t  over  t h e  A t l a n t i c  Ocean. 
The sphe re ,  which was seen  throughout  a wide area of t h e  
A t l a n t i c  Seaboard, i s  a p ro to type  of sphe res  t h a t  w i l l  be 
used i n  pas s ive  communications s a t e l l i t e  experiments .  

Mi l i t a ry  Space A c t i v i t i e s  

The Department o f  Defense p l aced  s p e c i a l  emphasis on 
i t s  Discoverer  S a t e l l i t e  Program i n  1959. Its o b j e c t i v e :  
t h e  t e s t i n g  of components, p ropu l s ion  and guidance systems, 
and t e c h n i q u e s  f o r  several U.S. space p r o j e c t s .  A capsule  
r ecove ry  o p e r a t i o n ,  s o  f a r  unsuccess fu l ,  i s  a p r i n c i p a l  
t echn ique  be ing  t e s t e d  i n  t h e  program. 

Discoverer  v e h i c l e s  ( s ix  a t t a i n e d  o r b i t ) ;  t h e  n i n t h ,  i n  t h e  
T r a n s i t  n a v i g a t i o n  s a t e l l i t e  program, f a i l e d  t o  ach ieve  
o r b i t  bu t  y i e l d e d  u s e f u l  o p e r a t i o n a l  d a t a  . 

Eight  of  t h e  n ine  m i l i t a r y  space launchings  were of 

Also inc luded  among key Defense Department p r o j e c t s  
were t h e  fo l lowing:  P r o j e c t  Argus, i n  which t h e  e f f e c t s  of  
n u c l e a r  exp los ions  i n  t h e  exosphere are being s t u d i e d ;  
P r o j e c t  Notus, a communications s a t e l l i t e  system f o r  long- 
range  r a d i o  communication; P r o j e c t  Shepherd, a combined 
Minitrack-Doploc f ence  t o  serve a s  a space s u r v e i l l a n c e  
system f o r  defense purposes;  and P r o j e c t  Longsight,  a r e s e a r c h  
s t u d y  concerned wi th  m i l i t a r y  needs i n  space technology.  

- v -  



Conso l ida t ion  o f  t h e  Nonmilitary Space Program 

A fundamental  achievement of  1959 was f u r t h e r  consol i -  
d a t i o n  of  t h e  n o n m i l i t a r y  space program under NASA w i t h  t h e  
t r a n s f e r  t o  t h a t  agency of  s e v e r a l  p r o j e c t s  and r e s e a r c h  and 
development o r g a n i z a t i o n s  from t h e  Department o f  Defense . 

A s  s p e c i f i e d  i n  t h e  Nat ional  Aeronaut ics  and Space Act 
o f  1958, NASA’s miss ion  is t o  conduct U.S.  a e r o n a u t i c a l  and 
space r e s e a r c h  and  development, a p a r t  from m i l i t a r y  p r o j e c t s .  
( I n  a e r o n a u t i c s ,  as  a matter of  p r a c t i c e ,  NASA r e s t r i c t s  
i t s e l f  t o  r e s e a r c h .  ) The l e g i s l a t i o n  s t i p u l a t e s ,  however, 
t h a t  NASA should coopera te  wi th  t h e  m i l i t a r y  i n  defense- 
r e l a t e d  space r e s e a r c h  and development. As a resu l t ,  NASA 
s c i e n t i s t s  and eng inee r s  are a t  work on problems connected 
wi th  many m i l i t a r y  launch v e h i c l e s  

On A p r i l  13, P r o j e c t  T i r o s ,  a me teo ro log ica l  s a t e l l i t e ,  
was t r a n s f e r r e d  t o  NASA from t h e  Department of  Defense. And 
on June 1, P r o j e c t  Centaur ,  a h i g h - t h r u s t ,  Atlas-based 
boos te r ,  was s h i f t e d  t o  N A S A  from t h e  Advanced Research 
P r o j e c t s  Agency ( A R P A )  of t h e  Defense Department. 

Most no tab le  expansion and c o n s o l i d a t i o n  o f  NASAts m i s -  
s i o n  came i n  t h e  f i e l d  o f  super -boos ters .  I n  l a t e  1959 t h e  

. Pres iden t  announced h i s  i n t e n t i o n  o f  t r a n s f e r r i n g  t o  NASA 
t h e  Development Opera t ions  D i v i s i o n  of t h e  Army B a l l i s t i c  
Missile Agency a t  Redstone Arsenal ,  H u n t s v i l l e ,  Ala., a long  
wi th  Sa turn ,  t h e  1.5-mill ion-pound-thrust  ( c l u s t e r e d )  r o c k e t  
engine under development by t h e  Div i s ion .  

Sub jec t  t o  Congressional  approva l ,  t h e  t r a n s f e r  w i l l  
become e f f e c t i v e  60 days from formal  n o t i f i c a t i o n  o f  t h e  
Congress on January 14, 1960 (a f te r  t h e  p e r i o d  o f  t h i s  r e p o r t ) .  
The t r a n s f e r  w i l l  i nc lude  t h e  4,300 s c i e n t i f i c  and t e c h n i c a l  
p o s i t i o n s  from t h e  p r e s e n t  Development Opera t ions  Div i s ion  
and a p rov i s ion  enab l ing  NASA t o  r e c r u i t  up t o  815 i n d i v i d u a l s  
from ABMA o r  Redstone Arsenal suppor t ing  personnel .  The t o t a l  
suppor t ing  personnel  requirement of  1,200 f o r  t h e  S a t u r n  group 
cannot be f i l l e d  e n t i r e l y  from t h e  Redstone personnel  because 
t h e  Army r e q u i r e s  t h e i r  cont inued s e r v i c e  i n  m i l i t a r y  programs. 

I n  a message t o  t h e  Congress d i s c u s s i n g  t h e  S a t u r n  t r a n s -  
f e r ,  and recommending changes i n  t h e  Space Act, t h e  P res iden t  
emphasized t h a t  t h e  assignment of super-booster  development 
t o  NASA was be ing  made r e g a r d l e s s  of  t h e  v e h i c l e t s  u l t i m a t e  
m i l i t a r y  o r  n o n m i l i t a r y  uses .  

I n  o r d e r  t o  speed development of super -boos ters ,  NASA 
dec ided  t o  d i v i d e  i t s  Office of Space F l i g h t  Development i n t o  
two o f f i c e s  -- t h e  Of f i ce  of Space F l i g h t  Programs and  t h e  
Of f i ce  of  Launch Vehicle  Programs. 
s i b l e  f o r  miss ion  planning,  payload des ign  and i n - f l i g h t  
r e s e a r c h  and ope ra t ion ;  t h e  l a t t e r  w i l l  d i r e c t  b o o s t e r  develop- 
ment and launchings  . 

The former w i l l  be respon- 

1 

- v i  - 



Other NASA d i v i s i o n s  under t h e  r e o r g a n i z a t i o n  inc lude  : 
t h e  O f f i c e  of Advanced Research Programs ( fo rmer ly  t h e  O f f i c e  
of Aeronaut ica l  and Space Research)  which i s  charged w i t h  
advanced r e s e a r c h  i n  a e r o n a u t i c s  and space;  and t h e  O f f i c e  
of Business  Admin i s t r a t ion  which con t inues  wi th  t h e  same 
name and f u n c t i o n s .  

I n t e r n a t i o n a l  Cooperation i n  Space 

The Na t iona l  Aeronaut ics  and Space Act of 1958 s ta tes :  

1 ) .  . .The Congress hereby d e c l a r e s  t h a t  it i s  
t h e  p o l i c y  of t h e  United S t a t e s  t h a t  a c t i v -  
i t i e s  i n  space should  be devoted t o  peace- 
f u l  purposes  f o r  t h e  b e n e f i t  o f  a l l  man- 
kind..  .ll 

The Act f u r t h e r  s ta tes :  

') . . .The a e r o n a u t i c a l  and space a c t i v i t i e s  
of  t h e  United S t a t e s  s h a l l  be conducted s o  
a s  t o  c o n t r i b u t e  m a t e r i a l l y  t o  coope ra t ion  
by t h e  United S t a t e s  w i t h  o t h e r  n a t i o n s  
and groups of  n a t i o n s  i n  work done pursuant  
t o  t h i s  Act and i n  t h e  peace fu l  a p p l i c a t i o n  
of  t h e  r e s u l t s  thereof . . ."  

Looking toward implementation of t h e s e  p r o v i s i o n s  of 
t h e  Space Act, t h e  United S t a t e s  has  t a k e n  i n i t i a t i v e  i n  t h e  
United Nat ions,  and NASA has  found t h a t  t h e  s p i r i t  of  cooper- 
a t i o n  engendered dur ing  t h e  I n t e r n a t i o n a l  Geophysical Year 
( I G Y )  had c a r r i e d  over i n t o  1959 w i t h  numerous p o s i t i v e  
r e s u l t s .  Furthermore,  U.S. requi rements  f o r  worldwide t r ack -  
i n g  and d a t a - a c q u i s i t i o n  networks i n c r e a s e d  t h e  oppor tun i ty  
f o r  i n t e r n a t i o n a l  coope ra t ion  i n  space a f f a i r s .  

The Department of S t a t e  and NASA began d i s c u s s i o n s  wi th  
o t h e r  governments lead ing  toward t h e  a c q u i s i t i o n  of s i t e s  
f o r  e i g h t  P r o j e c t  Mercury t r a c k i n g  s t a t i o n s  abroad.  
n a r y  s i t e  surveys  have been made. 

Defence Research Board were i n i t i a t e d  r e g a r d i n g  coopera t ive  
space r e s e a r c h  programs. 

Prel imi-  

D i scuss ions  wi th  both  t h e  United Kingdom and t h e  Canadian 

I n  September, D r .  Hugh L. Dryden, t h e  Deputy Adminis t ra tor  
of NASA, took  p a r t  i n  d i s c u s s i o n s  w i t h  a number of s c i e n t i s t s  
and o f f i c i a l s  o f  t h e  European s c i e n t i f i c  community. H i s  m i s -  
s i o n  had a twofold  purpose: t o  assess space-connected a c t i v i -  
t i e s  i n  Europe and t o  i n d i c a t e  NASA's i n t e r e s t  i n  d i s c u s s i n g  
p o t e n t i a l  coope ra t ive  space r e s e a r c h  programs. 

s e r v i c e s  of  t h e  U.S. worldwide t r a c k i n g  network i n  suppor t  
of any  manned space f l i g h t  t h e  USSR might have under way or 
p l a n  t o  under take .  

On December 7, t h e  Administrator of NASA o f f e r e d  t h e  
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Summary Evalua t ion ;  Problem Areas and Goals 

While NASAfs o p e r a t i o n a l  g o a l s  cont inue  t o  expand, i t s  
fundamental  miss ion  remains cons t an t  . A s  b roadly  expressed  
i n  t h e  Space Act (sec. 102), t h e  agency must pursue aeronau- 
t i c a l  and space r e s e a r c h  and development f o r  "...the expan- 
s i o n  of  human knowledge o f  phenomena i n  t h e  atmosphere and 
space" -- f o r  mankindfs b e n e f i t .  

o p e r a t i o n a l  l i f e ,  NASA has  c a r r i e d  ou t  i t s  miss ion  a c r o s s  a 
broad r e s e a r c h  and development f r o n t .  Already on t h e  ho r i -  
zon a r e  p r a c t i c a l  b e n e f i t s  i n  t h e  f i e l d s  of  meteorology, 
communications, n a v i g a t i o n  and g e o d e t i c s ,  while  unforeseen  
rewards of  today ' s  b a s i c  r e s e a r c h  undoubtedly l i e  s t i l l  
f u r t h e r  i n  t h e  f u t u r e .  

Following t h i s  o b j e c t i v e  du r ing  t h e  15 months of  i t s  

As it has  s imul taneous ly  b u i l t  up i t s  o r g a n i z a t i o n ,  
c a r r i e d  ou t  a n  o p e r a t i o n a l  space program and set  g o a l s ,  
NASA has  uncovered and i s o l a t e d  many major problem areas. 
For example, t h e  nonmi l i t a ry  space program has  been plagued 
by a l a c k  o f  h igh - th rus t ,  r e l i a b l e  b o o s t e r s  designed s p e c i f -  
c a l l y  f o r  space miss ions .  The experiments  have been launched, 
f o r  t h e  most p a r t ,  by r o c k e t s  o r i g i n a l l y  designed and devel- 
oped f o r  m i l i t a r y  purposes.  

equa l  magnitude. During both  m i l i t a r y  and nonmi l i t a ry  space 
experiments  i n  1959, t h e r e  was a l l  t o o  o f t e n  l i t t l e  o r  no 
margin f o r  even t h e  s l i g h t e s t  d e v i a t i o n  from planned per-  
formance. 

Lack of r e l i a b i l i t y  has been a c o r o l l a r y  problem o f  

I n  1960 and t h e  years immediately ahead, NASA w i l l  con- 

. . .Development of  a small f a m i l y  of h i g h l y  r e l i a b l e  

c e n t r a t e  upon: 

medium and h igh - th rus t  boos t e r s .  

... Development of midcourse and t e r m i n a l  guidance equip- 
ment and techniques .  

. . .Research i n t o  t h e  performance o f  materials and f u e l s  
i n  t h e  tempera ture  extremes and stresses o f  space f l i g h t  . 

.Communications experiments  over  i n t e r p l a n e t a r y  d i s -  
t a n c e s  . 

... A s u b s t a n t i a l  program of  s c i e n t i f i c  r e s e a r c h  us ing  
e a r t h  s a t e l l i t e s  and space  probes,  w i th  i n c r e a s i n g  emphasis 
upon l u n a r  miss ions  t o  develop technology f o r  l a t e r ,  more 
advanced f l i g h t s  t o  t h e  p l a n e t s .  

... Associated t r a c k i n g  and d a t a - c o l l e c t i o n  networks. 
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I n  t h e  coming months, areas of  c o n c e n t r a t i o n  will i n e v i t -  
a b l y  be a f f e c t e d  i n  both  DOD and NASA programs a s  unforeseen  
problems -- and o p p o r t u n i t i e s  -- ar ise  i n  t h i s  h i g h l y  f l u i d  
technology.  Both programs are s u b j e c t  t o  con t inu ing  review 
and r e -eva lua t ion .  But t h e  year-end s t o c k t a k i n g  r e v e a l s  
t h a t ,  i n  sum, United S t a t e s  achievements i n  space dur ing  
1959 add up t o  a s u b s t a n t i a l  base upon which t o  b u i l d  f o r  t h e  
f u t u r e  

- i x  - 



CHAPTER 1 

NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 

The mission of the National Aeronautics and Space Administra- 
tion (NASA) is to conduct the government's nonmilitary activit ies 
in  aeronautics research and i n  space reseerch and development, 
and to  cooperate with and support Department of Defense ac- 
tivit ies i n  these fields, The basic objectives of the Nation's 
space program are  exploration of space to  extend knowledge of 
the solar system and the universe, to use  this knowledge for 
peaceful ends. and to  share its benefits with all mankind. 

Initial steps toward these goals are the continuing ser ies  of 
scientific satel l i tes  and the probes dispatched into space to  
transmit basic information on conditions that coming genera- 
t ions of spacecraft and, eventually, human crews will encounter 
and must cope with. 

Essential  to the  key objebtive is Project Mercury, t o  which NASA 
has  given high priority. Mercury will place a manned satellite in  
orbit around the earth, recover the astronaut-pilot and make 
possible the study of human capabilities under the s t r e s ses  of 
acceleration. weightlessness, deceleration, and landing. 

Beyond Project Mercury, it is planned t o  dispatch highly instru- 
mented robot devices to  the moon, followed by manned expedi- 
tions. Further still in the  future are deep space probes to Mars, 
Venus, and eventually to  more distant planets. Sustaining NASA's 
space flight operations are extensive programs i n  space sciences 
and technology. From these fields is emerging knowledge for 
designing and developing more powerful and more reliable space 
vehicles, and more accurate guidance for them. 

Accomplishments and developments in major NASA programs 
during 1959 are summarized below. 

OPERATIONAL MISSIONS 

NASAts achievements  i n  o p e r a t i o n a l  space f l i g h t  were 
s u b s t a n t i a l  du r ing  t h e  pe r iod  January  1, 1959, t o  December 31,  
1959. O f  10 a t t e m p t s  t o  launch  s p a c e c r a f t  i n t o  o r b i t  o r  on 
deep space t r a j e c t o r i e s ,  f i v e  have a t t a i n e d  a l a r g e  propor- 
t i o n  of  t h e  o b j e c t i v e s  set  f o r  them. 

These United S t a t e s  experiments  have y i e lded  d a t a  of 
great importance t o  s c i e n c e  i n  g e n e r a l  and v i t a l  t o  t h e  
f u t u r e  of  manes ven tu re  i n t o  space -- such as f i n d i n g s  on 
t h e  range  and i n t e n s i t y  of dangerous r a d i a t i o n  i n  space,  t h e  
makeup o f  t h e  e a r t h ' s  magnetic f i e l d ,  and micrometeoroid 
d e n s i t y .  
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Except where o therwise  noted,  a l l  launchings  were from 
t h e  A t l a n t i c  Missil;. Range, Cape Canaveral ,  F l a .  

Major S a t e l l i t e  and Space Probe Experiments 

. . .February 17 -- Vanguard 11, a meteoro logica l  ltCloud Cover" 
s a t e l l i t e ,  was s u c c e s s f u l l y  launched i n t o  o r b i t .  The 20.74- 
pound sphere  conta ined  p h o t o c e l l s  t o  produce images o f  t h e  
e a r t h c s  c loud format ions .  Although t h e  payload developed a 
p recess ion  (wobble) t h a t  scrambled t h e  t r a n s m i t t e d  images, 
Vanguard I1 proved t h e  f e a s i b i l i t y  o f  t h e  weather s a t e l l i t e  
concept . 

-- Pioneer  I V ,  a c o n i c a l  instrument  package of 
goldwas **-P ed f i b e r g l a s s ,  was s u c c e s s f u l l y  launched by a Juno I1 
r o c k e t .  Pioneer  I V  ach ieved  i t s  pr imary mission,  a n  e a r t h -  
moon t r a j e c t o r y ,  y i e l d e d  e x c e l l e n t  r a d i a t i o n  d a t a ,  and pro- 
v ided  va luab le  t r a c k i n g  exper ience .  It i s  now o r b i t i n g  t h e  
sun 

The 13.40-pound probe passed w i t h i n  37,300 miles  o f  t h e  
moon on March 4, 1959. It reached i t s  p e r i h e l i o n  (nearest  
p o i n t  t o  t h e  sun )  -- 91,700,000 miles  -- on March 17, 1959, 
and i t s  a p h e l i o n  ( f a r t h e s t  po in t  from t h e  sun )  -- 106,100,000 
miles -- on October 1, 1959. 

minutes  t o  407,000 miles, t h e  grea tes t  d i s t a n c e  a man-made 
o b j e c t  had been t r a c k e d  up t o  t h a t  time. 

The probe was t r a c k e d  f o r  a t o t a l  of 82 hours  and f o u r  

. * * A p r i l  13  -- An a t t empt  t o  launch a Vanguard s a t e l l i t e , c o n -  
t a i n i n g  a magnetometer experiment and a n  i n f l a t a b l e  sphere,  
f a i l e d  when t h e  second stage d i d  not  ope ra t e  p rope r ly .  

... June 22 -- An a t t empt  t o  launch a Vanguard s a t e l l i t e , c o n -  
t a i n i n g  a heat-balance experiment ,  f a i l e d  because of a f a u l t y  
second-stage p res su re  va lve  . 
... J u l  16 -- The range s a f e t y  o f f i c e r  des t royed  a Juno I1 
roc*ring a n  Explorer  s a t e l l i t e ,  a f t e r  5 3  seconds when 
it t i l t e d  s h a r p l y  because o f  a power supply  f a i l u r e  t o  t h e  
guidance system. The s a t e l l i t e  conta ined  a r a d i a t i o n  bal-  
ance and Lyman-Alpha X-ray experiments .  

. . .August 7 -- Explorer  V I  -- t h e  Itpaddlewheel s a t e l l i t e , "  
so -ca l l ed  because o f  i t s  f o u r  vanes o r  paddles  s tudded wi th  
s o l a r  c e l l s  -- was launched i n t o  o r b i t  by a Juno I1 r o c k e t .  
Explorer  V I  conta ined  14 s c i e n t i f i c  experiments  and was t h e  
most advanced U.S. experiment t o  d a t e .  It r e p o r t e d  a new 
r e g i o n  o f  high-energy p r o t o n s  i n  t h e  Great Rad ia t ion  Region, 
and enough new measurements t o  show cons iderable  va r i a t ions  
i n  r a d i a t i o n  i n t e n s i t y  and d i s t r i b u t i o n .  Equipped wi th  a 
p h o t o c e l l  scanner  a l s o ,  Explorer  V I  t r a n s m i t t e d  a crude 
p i c t u r e  o f  t h e  e a r t h t s  cloud cover from a d i s t a n c e  of 
20,000 miles. 
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An a t t e m p t  t o  launch a n  i n f l a t a b l e  s a t e l l i t e  
l a r  p l a s t i c  f i l m  and aluminum f o i l  w i th  a 

f a i l e d  because of premature f u e l  d e p l e t i o n  
i n  t h e  b o o s t e r  and a mal func t ion  i n  t h e  a t t i t u d e  c o n t r o l  
system f o r  t h e  upper stages. 

... Se tember 18 -- I n j e c t i o n  o f  Vanguard I11 i n t o  planned 

s a t e l l i t e  program. Although t h e  launching  phase of P r o j e c t  
Vanguard has  been completed, t h e  personnel ,  t echn iques ,  and 
hardware developed du r ing  t h e  program are con t inu ing  t o  
c o n t r i b u t e  s u b s t a n t i a l l y  t o  t h e  U.S. space e f f o r t .  

sium sphere  20 inches  i n  diameter  w i th  a 26-inch t a p e r e d  
tube  a t t a c h e d .  The payload i n c l u d e s  twin i o n i z a t i o n  chambers 
( responding t o  r a d i a t i o n  i n  t h e  range between one and 10 
angstroms)  t o  measure s o l a r  X-rays. It has  r evea led  va luab le  
d a t a  which a re  being analyzed.  

... October 1 -- Explorer  V I I ,  a 91.5-pound s a t e l l i t e  con- 
t a i n i n g  4 ra  i a t i o n  balance,  Lyman-Alpha X-ray and heavy primary 
X-ray experiments ,  was s u c c e s s f u l l y  launched by a Juno I1 
r o c k e t .  The s a t e l l i t e  went i n t o  p r e d i c t e d  o r b i t ,  a l l  equip- 
ment working as  programmed. 
about  t r apped  r a d i a t i o n  and cosmic r a d i a t i o n  near  t h e  e a r t h ,  
i n d i c a t i n g  a p o s s i b l e  c o r r e l a t i o n  wi th  s o l a r  e v e n t s  and geo- 
magnetic s torms.  

o r b  P l F - 7  t mar e d  t e end of  t h e  Nat ion 's  first s c i e n t i f i c  e a r t h  

Vanguard 111, weighing 50 pounds, c o n s i s t s  o f  a magne- 

It  h a s  r e v e a l e d  va luab le  d a t a  

... November 26 --, An a t t empt  t o  launch a P ioneer  l u n a r  probe 
with a n  Atlas-Able 4 r o c k e t  f a i l e d  when, about 45 seconds 
a f t e r  launching ,  t h e  p l a s t i c  shroud cover ing  t h e  probe f e l l  
off .  Wi th  t h e  shroud gone, t h e  payload was t o r n  o f f  and,  
a t  104 seconds,  a l l  telemetry was l o s t .  

Other Experiments d u r i n g  1959 

During t h e  yea r ,  NASA c a r r i e d  out  numerous s u b - o r b i t a l  
exper iments  wi th  sounding r o c k e t s ,  sodium f l a r e s ,  i n f l a t a b l e  
sphe res ,  and s c i e n t i f i c  and b i o n e d i c a l  ins t rument  packages. 

Wallops S t a t i o n ,  Va., t o  s tudy  t h e  e f f e c t s  of extremely high 
t empera tu res  on a v e h i c l e  r e e n t e r i n g  t h e  e a r t h ' s  atmosphere. 
Three stages are  employed on t h e  upward leg and t h r e e  on t h e  
downward leg of t h e  t r a j e c t o r y .  The v e h i c l e  r eaches  a maxi- 
mum speed of 16,000 mph on t h e  downward leg.  The first sho t  
malfunctioned; i n  t h e  second, a l l  stages f i r e d  a s  programmed. 
On December 22, a 48-foot,  fou r - s t age  J a v e l i n  sounding rocke t  
was f i r e d  from Wallops, c a r r y i n g  a j o i n t  U.S.-Canadian exper- 
iment t o  measure t h e  i n t e n s i t y  of ga lac t ic  r a d i o  noise .  
Another purpose of  t h e  experiment was t o  t e s t  o p e r a t i o n  of 
t h e  X-248 rocke t  engine  ( t o  be used i n  t h e  Delta v e h i c l e )  i n  
t h e  space environment . 

On March 3 and June 4, six-stage r o c k e t s  were f i r e d  from 
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The J a v e l i n  r o s e  t o  a n  a l t i t u d e  o f  650 miles and went 
down i n  t h e  A t l a n t i c ,  600 miles  from Wallops I s l a n d .  The 48- 
pound payload con ta ined  a 3-mc r a d i o  r e c e i v e r  which t e l eme te red  
t h e  g a l a c t i c  r a d i o  s i g n a l s  t o  t h e  e a r t h .  

On October 28, NASA launched a t e s t  v e h i c l e  c a r r y i n g  a 
100-foot-diameter  i n f l a t a b l e  sphere  on a s u b - o r b i t a l  f l i g h t  
over  t h e  A t l a n t i c  Ocean. 

The sphere  -- Mylar p l a s t i c ,  c o a t e d  wi th  micro- th in  
vapor i zed  aluminum -- reached  a n  a l t i t u d e  of  250 miles  and 
t r a v e l e d  500 mi les  a c r o s s  t h e  A t l a n t i c  Ocean. Weighing 130 
pounds, t h e  sphe re  provided  a h igh  degree  o f  r e f l e c t i v i t y  t o  
l i g h t  and r a d i o  s i g n a l s .  It was seen  from Maine t o  F l o r i d a  
and a s  f a r  west a s  Ohio. 

duc 
s t a  

The sphere  was launched by a two-stage t e s t  v e h i c l e ,  pro- 
i n g  a n  i n i t i a l  t h r u s t  o f  abou t  l30,OOO pounds. The f irst  
ge c o n s i s t e d  of a z l u s t e r  of t h r e e  s o l i d - f u e l  r o c k e t s .  The 

second stage was a s o l i d - f u e l  r o c k e t  developed under  t h e  Van- 
guard  program. S i m i l a r  100-foot  s p h e r e s  w i l l  be used i n  a 
p a s s i v e  communications s y s t e m  i n  f u t u r e  exper iments .  

On May 28, a n  Army J u p i t e r  launched a nose-cone package 
c a r r y i n g  two l i v i n g  passenge r s  -- Able, a seven-pound r h e s u s  
monkey, and Baker, a one-pound South American s q u i r r e l  monkey, 
bo th  females. Among purposes  of  t h e  p i s s i o n  were r ecove ry  of  
t h e  nose-cone and o b t a i n i n g  phys io log ica l  and psycho- 
p h y s i o l o g i c a l  d a t a  on animals  of  pr imate  l e v e l  under  t h e  
stresses o f  space f l i g h t .  The nose-cone package also con- 
t a i n e d  specimens of  low-order l i f e .  

Medical p o r t i o n s  of  t h i s  c o o p e r a t i v e ,  NASA-sponsored 
experiment  were c a r r i e d  out  by t h e  Army Medical S e r v i c e  and I 

t h e  Army E l a l l i s t i c  Missile Agency, w i th  t h e  a s s i s t a n c e  of  t h e  
U.S. Naval School of  Avia t ion  Medicine and t h e  U.S.  A i r  Force 
School  of  Av ia t ion  Medicine.  

nose cone and i t s  payload were lowered by pa rachu te  -- a s  
programmed -- i n t o  t h e  South A t l a n t i c ,  40 miles n o r t h  o f  
Antigua,  West I n d i e s  Fede ra t ion ,  some 1,500 miles  from t h e  
F l o r i d a  launch  s i t e .  Ninety- three minutes  a f t e r  l i f t o f f ,  t h e  
nose cone was h o i s t e d  from t h e  ocean by t h e  crew of  t h e  U.S. 
Navy t u g  Kiowa. 

After a 15-minute f l i g h t  a t  a l t i t u d e s  up t o  300 miles,  t h e  

NATIONAL LAUNCH VEHICLE PROGRAM 
Goals:  Greater  S i m p l i c i t y ,  R e l i a b i l i t y ,  and Payload C a p a b i l i t i e s  

Emphasizing maximum p r a c t i c a b l e  s i m p l i c i t y ,  greater  pay- 
l o a d  c a p a b i l i t i e s ,  and i n c r e a s e d  r e l i a b i l i t y ,  t h e  Na t iona l  
Launch Vehic le  Program made s i g n i f i c a n t  ga ins  d u r i n g  1959. Vega, 
a two- and t h r e e - s t a g e  v e h i c l e ,  was c a n c e l l e d  on December 11. 
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A modif ied v e r s i o n  o f  t h e  Agena, t h e  h i g h l y  s u c c e s s f u l  second 
stage used i n  t h e  A i r  Force Discoverer  program, h a s  been sub- 
s t i t u t e d ' f o r  Vega. 
same tkpe  t h a t  t h e  Vega would have been ready .  

The v e h i c l e  program c o n s i s t s  p r i m a r i l y  of Scout and 
Delta, ttworkhorsett v e h i c l e s  f o r  launching  small-to-medium 
payloads  i n  t h e  nea r  f u t u r e ;  Atlas-Agena; Centaur ,  a gene ra l -  
purpose v e h i c l e  f o r  l a t e r  and  more advanced experiments;  
Sa tu rn ,  a c l u s t e r  of b o o s t e r s  designed t o  d e l i v e r  1 .5-mil l ion 
pounds of t h r u s t ;  and t h e  F-1, a 1.5-million-pound-thrust, 
single-chamber r o c k e t  engine.  

Scout is  a fou r - s t age ,  so l id - rocke t  v e h i c l e  t h a t  w i l l  
be capable  of launching  payloads of about  200 pounds i n  
c i r c u l a r  wes t -eas t  o r b i t s  a t  a l t i t u d e s  of 300 miles,  and  o f  
launching  probes  w i t h  100-pound payloads t o  a l t i t u d e s  of  
6,000 miles. 
launching,  and handl ing  requi rements ,  it does not  need a n  
e l a b o r a t e  l aunch ing  complex, but  can be f i r e d  from a number 
of sites, i n c l u d i n g  NASA's Wallops S t a t i o n .  Developme'nt and 
procurement c o n t r a c t s  f o r  Scout components were awarded 
e a r l y  i n  1959 and most o f  t h e s e  have now been f a b r i c a t e d  and 
a re  be ing  t e s t e d .  

The Atlas-Agena w i l l  be r eady  about  t h e  

\ 

Because o f  i t s  r e l a t i v e l y  s imple components, 

Delta i s  a modif ied t h r e e - s t a g e  Thor-Able t h a t  w i l l  be 
c a p a b m  p l a c i n g  100-300 pounds i n t o  c i r c u l a r  o r b i t s  of 
1,040 miles and i n t o  h i g h l y  e l l i p t i c a l  o r b i t s  (between 156 
and 46,100 miles) .  It w i l l  a l s o  be a b l e  t o  r e a c h  t h e  moon 
wi th  a 65-pound payload. Delta w i l l  be used t o  launch t h e  
100-foot sphere  f o r  communications exper iments  ( P r o j e c t  
Echo) ,  a meteorology experiment (TIROS 11), r a d i a t i o n  and 
spec t roscopy experiments ,  a deep space probe, and s e v e r a l  
a tmospher ic  and ionosphe r i c  experiments .  All major e lements  
of  t h e  Delta a re  on schedule ,  wi th  f i r s t  launching  t o  t a k e  
p l a c e  e a r l y  i n  1960; o t h e r  f i r i n g s  w i l l  con t inue  through 
1962. 

Centaur i s  a two-stage v e h i c l e  c o n s i s t i n g  o f  a modif ied 
Atlas boos te r  and a second stage powered by t h e  XLR-115, a 
two-bar re l ,  turbopump-fed, r o c k e t  engine  which may' be f u e l e d  
w i t h  high-energy l i q u i d  hydrogen. The engine,  producing 30 
p e r c e n t  more t h r u s t  t h a n  p r e s e n t  e n g i n e s  u s i n g  kerosene and 
l i q u i d  oxygen, was r e c e n t l y  t e s t - f i r e d  a t  f u l l  t h r u s t .  Th i s  
powerful second stage w i l l  enab le  t h e  Centaur t o  accomplish 
mis s ions  now r e q u i r i n g  more s t a g e s ,  such a s  p l a c i n g  a com- 
munica t ions  s a t e l l i t e  i n  a n  e q u a t o r i a l  "f ixed" o r b i t  about  
22,300 miles above t h e  e a r t h .  
employed f o r  e a r t h - s a t e l l i t e  and l u n a r  and p l a n e t a r y  sc i en -  
t i f i c  miss ions .  The f irst  Centaur launching  i s  scheduled 
f o r  mid-1961. 

S a t u r n  i s  a c l u s t e r e d  r o c k e t  in tended  t o  produce 1.5- 
m i l l i o n  pounds of t h r u s t ,  t o  l ift a 30,000-pound s a t e l l i t e  

The v e h i c l e  w i l l  a l s o  be 
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i n t o  a 300-mile-high o r b i t ,  o r  l a n d  a 7,000-pound payload on 
t h e  moon. This  v e h i c l e ,  s t i l l  i n  t h e  e a r l y  des ign  phase, w i l l  
use  t h e  XLR-115 a s  one o f  i t s  upper stages. 

F-1 En i n e ,  a l s o  i n  a n  e a r l y  des ign  phase,  i s  a n  extremely 
power + u l  single-chamber engine ,  i n t ended  t o  produce 1.5-mil l ion 
pounds o f  t h r u s t .  

MANNED SPACE FLIGHT PROGRAM 

Pro Sec t  Mercury 

Goals -- One of t h e  t o p - p r i o r i t y  g o a l s  of t h e  U.S. space 
program, t h i s  i s  t h e  f i rs t  phase of a con t inu ing  e f f o r t  t o  
demonstrate  t h a t  manned space  f l i g h t s  i s  f e a s i b l e .  Three-fold 
i n  purpose,. P r o j e c t  Mercury i s  designed t o  p l ace  a man i n  o r b i t  
around t h e  e a r t h ,  t o  r ecove r  him, and t o  t e s t  human c a p a b i l i -  
t i e s  under t h e  stresses o f  a c c e l e r a t i o n ,  we igh t l e s sness ,  dece l -  
e r a t i o n ,  and l and ing .  The Department o f  Defense i s  a s s i s t i n g  
NASA i n  s e v e r a l  areas, i n c l u d i n g  capsule  launching  and recovery  
and biomedical s t u d i e s .  

As t ronauts  S e l e c t e d  -- Much p r o g r e s s  w a s  made on t h e  
program dur ing  1959. Seven Mercury a s t r o n a u t s ,  a l l  v o l u n t e e r s  
and a l l  h i g h l y  t r a i n e d ,  superb ly  f i t  m i l i t a r y  t e s t  p i l o t s ,  
were s e l e c t e d  e a r l y  i n  t h e  year and have been i n t e n s i v e l y  
t r a i n i n g  e v e r  s i n c e .  Con t rac t s  f o r  t h e  capsu le  and  r e l a t e d  
equipment were s igned ,  and development i s  w e l l  under way. 

Mercury Capsule -- The capsule ,  c o n s t r u c t e d  by McDonnell 
A i r c r a f t  Corp., S t .  Louis ,  Mo., w i l l  have a n i cke l - coba l t  
o u t e r  s h e l l  and a t i t a n i u m  i n n e r  s h e l l  s e p a r a t e d  by i n s u l a t i o n  
t o  p r o t e c t  i t s  passenger  from h e a t ,  co ld ,  and n o i s e .  The 
a s t r o n a u t ,  c l a d  inaa  p r e s s u r e  s u i t ,  w i l l  r e c l i n e  on a s p e c i a l l y  
f i t t e d  couch t h a t  w i l l  abso rb  much of t h e  stress of launching 
and r e e n t r y  a c c e l e r a t i o n s .  The capsule  w i l l  be f i t t e d  w i t h  
communications and n a v i g a t i o n  devices ,  equipment t o  provide 
oxygen and remove carbon d iox ide ,  a t t i t u d e  c o n t r o l  j e t s ,  a n  
a b l a t i o n  h e a t  s h i e l d  t o  p r o t e c t  against  s eve re  r e e n t r y  heat-  
i ng ,  t h r e e  s o l i d - f u e l  r e t r o g r a d e  r o c k e t s  t o  reduce  t h e  speed 
of  t h e  capsu le  i n  o r b i t ,  and main and emergency parachutes  
f o r  l and ing .  

A t  launch,  t h e  capsu le  w i l l  be topped by a pylon-l ike 
arrangement c o n t a i n i n g  a n  escape system. If t h e  b o o s t e r  m a l -  
f u n c t i o n s  a t  any t i m e  from pad t o  s t a g i n g ,  and escape rocke t  
can be t r i g g e r e d  t o  c a r r y  t h e  capsule  away from t h e  boos te r .  
Parachute  release and recovery  w i l l  t h e n  t a k e  p l a c e .  

Tests  of Capsule and Components -- Tests  have been made 
of  t h e  escape system, t h e  parachutes ,  and t h e  aerodynamic 
q u a l i t i e s  of t h e  capsu le .  -One of t h e  important  t es t s  was a 
launch termed "Bi Joe,I1 h e l d  on September 9, when a n  Atlas 
b o o s t e r  l i f t e d  *scale a instrumented b o i l e r p l a t e  model 
of t h e  capsu le  t o  n e a r - o r b i t a l  speed and t o  a n  a l t i t u d e  of 
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about  100 miles. The purpose was t o  t e s t  r e e n t r y  c a p a b i l i -  
t i e s ;  c h i e f l y ,  performance of t h e  h e a t  s h i e l d ,  f l i g h t  
c h a r a c t e r i s t i c s  of  t h e  capsule  and i t s  ins t rumen t s ,  and 
capsu le  recovery .  The capsu le  was picked up by a Navy 
d e s t r o y e r  i n  t h e  A t l a n t i c  Ocean n o r t h  of  Puer to  Rico. The 
t e s t  was s u c c e s s f u l ,  even though t h e  capsu le ' s  f l i g h t  
d e v i a t e d  from t h e  planned t r a j e c t o r y .  

: ' L i t t l e  Joe" i s  t h e  name g iven  t o  a f i n - s t a b i l i z e d ,  
c l u s t e r e d ,  e i g h t - r o c k e t  b o o s t e r  made up of  f o u r  s o l i d - f u e l  
Sergeant  and f o u r  s o l i d - f u e l  Rec ru i t  engines .  The sys tem 
was des igned  t o  t e s t  b o i l e r p l a t e  models of  t h e  Mercury capsu le  
i n  b a l l i s t i c  f l i g h t  

t o  a d i s t a n c e  of n e a r l y  130 miles a t  speeds up t o  4,000 mph. 
L i t t l e  Joe has  250,000-pound-thrust c a p a b i l i t y  a t  l i f t o f f  . 
The system p rov ides  a n  economical means of t e s t i n g  t h e  capsu le  
escape  sys t em over a wide range of dynamic p r e s s u r e s .  

L i t t l e  J o e  i s  capable  of boos t ing  a f u l l - s c a l e  capsule  

A s u c c e s s f u l  t e s t  of t h e  L i t t l e  Joe launching  system was 
c a r r i e d  out  on October 4. Atop t h e  boos te r  was a b o i l e r p l a t e  
capsu le  model w i t h  a n  escape r o c k e t  system. Nei ther  t h e  cap- 
s u l e  nor  t h e  escape system was ins t rumented  f o r  t h i s  launch.  

The next  L i t t l e  Joe b o o s t e r  launching  took  p l ace  on 
November 4, a t  Wallops S t a t i o n .  I n  a s u c c e s s f u l  t e s t  of t h e  
escape  system, t h e  boos te r -capsule  combination and o p e r a t i o n  
of recovery  pa rachu tes ,  t h e  Mercury capsule  model was f i r e d  
t o  a n  a l t i t u d e  of 35,000 fee t  and t o  a d i s t a n c e  of  f i v e  
m i l e s  . 

The escape r o c k e t  was a c t u a t e d  30 seconds a f t e r  launch,  
c a r r y i n g  t h e  capsu le  several thousand feet away from t h e  
boos te r .  
was j e t t i s o n e d ;  10 seconds t h e r e a f t e r ,  t h e  drogue parachute  
was deployed. Three minutes  a f t e r  l i f t o f f ,  a t  a n  a l t i t u d e  
of  10,000 f e e t ,  t h e  main parachute  deployed and eased  t h e  
one-ton capsu le  i n t o  t h e  A t l a n t i c  Ocean. 

The Navy sa lvage  s h i p  P r e s e r v e r  recovered  t h e  capsule  
45 minutes  a f t e r  launch. 

On December 4, a seven-pound r h e s u s  monkey surv ived  a 
55-mi le  f l i g h t  i n t o  space i n  a t h i r d  s u c c e s s f u l  t e s t  of t h e  
L i t t l e  Joe emergency escape mechanism. 

After a 20-second c o a s t i n g  pe r iod ,  t h e  escape  tower 

Attached t o  t h e  o u t s i d e  of t h e  c o n t a i n e r  was a package 
of b i o l o g i c a l  specimens i n c l u d i n g  b a r l e y  seeds ,  molds, and 
t i s s u e  c u l t u r e s  t o  provide d a t a  on r a d i a t i o n  and weight less -  
nes s  i n  space f l i g h t .  

A t  100,000 fee t  t h e  emergency e scap  
c a r r y i n g  t h e  capsu le  away from t h e  boost  . *  
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coas t ed  t o  a n  a l t i t u d e  of 150,000 f e e t  where t h e  escape 
tower was j e t t i s o n e d .  The capsule  cont inued  t o  c o a s t  t o  a n  
a l t i t u d e  of 55 miles, some 20 miles s h o r t  of  t h e  o r i g i n a l  
t e s t  o b j e c t i v e .  Recovery was s u c c e s s f u l .  

Mercury t r a c k i n g  and ground-instrumentat ion s t a t i o n s  w i l l  
provide complete r a d i o  t r a c k i n g ,  communications ( i n c l u d i n g  
v o i c e ) ,  and d a t a  a c q u i s i t i o n  du r ing  launching,  f l i g h t ,  and 
r ecove ry  of t h e  Mercury capsule .  The P r o j e c t  Mercury ne t -  
work w i l l  comprise 16 s t a t i o n s  (some of  them e x i s t i n g  m i l i -  
t a r y  f a c i l i t i e s )  l o c a t e d  between l a t i t u d e s  350 North and 35O 
South i n  t h e  p a t h  of  t h e  manned capsule .  NASA's Space Task 
Group w i l l  manage t h e  network. Langley Research Center ,  
Hampton, Va., i s  r e s p o n s i b l e  f o r  e s t a b l i s h i n g  t h e  t r a c k i n g  
network and moni tor ing  c o n t r a c t s .  Western E l e c t r i c  Co., 
Inc . ,  New York, N .  Y.,has been s e l e c t e d  a s  t h e  prime con- 
t r a c t o r  t o  equ ip  and manage c o n s t r u c t i o n  of  t h e  NASA s t a t i o n s  
i n  t h e  network. For most ground communications, e x i s t i n g  
m i l i t a r y  l i n k s  and commercial f a c i l i t i e s  w i l l  be u t i l i z e d .  

Mercury Tracking and Communications Network -- P r o j e c t  

Astronaut  Engineer ing and Tra in ing  A c t i v i t i e s  -- On 
A p r i l  27, t h e  a s t r o n a u t s  r e p o r t e d  f o r  f u l l - t i m e  du ty  with 
t h e  NASA Space Task Group a t  Langley Research Center .  
i s  s p e c i a l i z i n g  i n  and c o n t r i b u t i n g  t o  a d i f f e r e n t  a s p e c t  
of t h e  p r o j e c t  -- communications and nav iga t ion ,  c o n t r o l  
systems, cockp i t  l a y o u t ,  l i f e - s u p p o r t  system, t r a c k i n g  and 
recovery ,  Redstone boos te r ,  o r  Atlas boos te r .  Each man i s  
r e s p o n s i b l e  f o r  a s s u r i n g ,  w i t h i n  h i s  p a r t i c u l a r  area,  t h a t  
t h e  Mercury system i s  s u i t a b l e  f o r  manned ope ra t ion .  

Each 

I n  a d d i t i o n  t o  t h e i r  s p e c i a l t y  ass ignments ,  t h e  p i l o t s  
a s  a group a t t e n d  l e c t u r e s  on r o c k e t  propuls ion ,  space 
mechanics, gyroscope t h e o r y ,  s tab le  p l a t fo rms ,  space naviga- 
t i o n ,  communications, meteorology, astronomy, and phys ic s  
of  t h e  upper atmosphere.  They a l s o  r e c e i v e  s t a t u s  b r i e f i n g s  
from t h e  NASA Mercury P r o j e c t  e n g i n e e r s  and v i s i t  t h e  v a r i o u s  
c o n t r a c t o r  and s e r v i c e  f a c i l i t i e s .  I n d i v i d u a l l y ,  t h e  p i l o t s  
v i s i t  t h e  sub -con t rac to r s  w i t h i n  t h e i r  own s p e c i a l t y  areas. 
During t h e s e  v i s i t s ,  t h e y  are b r i e f e d  on t h e  Mercury systems 
and on advanced programs t h a t  are  under s tudy  and develop- 
ment. 

P re s su re  S u i t  S e l e c t e d  -- A modif ied U.S. Navy Mark I V  
p r e s s u r e  s u i t  was s e l e c t e d  on J u l y  24 a s  t h e  c l o s e s t  approach 
t o  t h e  t y p e  of  l i f e - s u p p o r t  garment which t h e  a s t r o n a u t s  w i l l  
need i n  s u b o r b i t a l  and o r b i t a l  f l i g h t s .  NASA s c i e n t i s t s  are  
conduct ing developmental  work on t h e  s u i t ,  which i s  made by 
B. F. Goodrich Co., Akron, Ohio. F a c t o r s  i n  t h e  d e c i s i o n  
were comfort ,  m o b i l i t y ,  compactness, r e l i a b i l i t y ,  impermea- 
b i l i t y ,  r e s i s t a n c e  t o  tempera ture ,  p re s su re ,  ease of donning 
and removing, and n o i s e  r educ t ion .  The s u i t  w i l l  s e rve  a s  
a back-up s a f e t y  f e a t u r e ;  it w i l l  a u t o m a t i c a l l y  i n f l a t e  
should t h e  capsu le  p r e s s u r e  system f a i l .  A c o a t i n g  of  s i l v e r  
sp ray  w i l l  a c t  a s  a n  a d d i t i o n a l  h e a t  b u f f e r  and r a d i a t i o n  
s h i e l d .  
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X-15 Research Airp lane  

X-15 program o b j e c t i v e s  a re  t o  determine i n t e n s i t y  and 
e f f e c t  o f  aerodynamic h e a t i n g  on a i r c r a f t  materials, t o  
o b t a i n  s t a b i l i t y  and c o n t r o l  d a t a  r ega rd ing  a i r c r a f t  per-  
formance i n  t h e  upper atmosphere, and t o  observe e f f e c t s  of 
w e i g h t l e s s n e s s  on t h e  p i l o t .  The A i r  Force and Navy provide 
c o n t r a c t  funds  f o r  t h e  X-15 program while  NASA prov ides  
t e c h n i c a l  d i r e c t i o n .  

During 1959, t h e  X-15 was s t i l l  under t e s t  by t h e  con- 
t r a c t o r ,  North American Avia t ion ,  Inc .  , Los Angeles, Calif .  
The a i r p l a n e  i s  designed t o  reach  a l t i t u d e s  of 250,000 f e e t  
o r  more and a 4,500 mph speed. It i s  launched from a B-52 
"mother1? p lane .  Tes ts  were conducted a t  Edwards A i r  Force 
Base, Calif .  

on June 8 s u c c e s s f u l l y  completed a g l i d e  f l i g h t  from a n  
a l t i t u d e  of  38,000 f e e t  and a t  a speed of  Mach 0.8. On 
September 17, t h e  X-15 reached a speed o f  Mach 2 and a l t i t u d e  
o f  50,000 f e e t  on i t s  first powered f ree  f l i g h t .  

The X-15 made i t s  first c a p t i v e  f l i g h t  on March 10 and 

* 

SPACE SCIENCES PROGRAM 

Research i n  t h e  NASA Space Sc iences  Program i s  devoted 
t o  l e a r n i n g  more about  t h e  f i e l d s  o f  geophys ics  and a s t r o -  
phys ics ,  making use of t h e  da ta -ga ther ing  c a p a b i l i t i e s  of 
such space r e s e a r c h  t o o l s  a s  s a t e l l i t e s ,  space probes,  and 
sounding r o c k e t s .  P r i n c i p a l  areas of r e s e a r c h  are:  I )  
atmospheres -- i n c l u d i n g  d a i l y ,  geographica l ,  and seasona l  
v a r i a t i o n s  i n  composition and behavior ;  2) ionospheres  -- 
s tudy  of t h e  o r i g i n  of  e l e c t r i c a l l y  charged ( i o n i z e d )  par- 
t i c l e s  of a i r  beginning about  3 5  miles above t h e  s u r f a c e  of  
t h e  e a r t h ,  t o  l e a r n  t h e i r  o r i g i n  and how t h e y  v a r y  wi th  

i n c l u d i n g  t h o s e  forming t h e  Great Radia t ion  Region* sur -  
rounding t h e  e a r t h ,  cosmic r a y s ,  and t h e  p a r t i c l e s  involved 
i n  t h e  a u r o r a  b o r e a l i s  and a u r o r a  a u s t r a l i s ;  4 )  e l e c t r i c  and 
magnetic f i e l d s  -- t h e  s t r e n g t h  and d i r e c t i o n  of  t h e  e a r t h ' s  
magnetic f i e l d s  and i t s  changes, some slow and g radua l  over  
p e r i o d s  of s e v e r a l  years ,  o t h e r s  ve ry  a b r u p t ,  l a s t ing  f o r  
hours  o r  days;  5 )  g r a v i t y  f i e l d s  -- o b t a i n i n g  p r e c i s e  geo- 
d e t i c  da t a  over  a long  pe r iod  of  t ime; 6)  astronomy -- 
i n c l u d i n g  gamma r a y  astronomy, r e l a t i v i t y  i n v e s t i g a t i o n s ,  
o r b i t i n g  a s t ronomica l  o b s e r v a t o r i e s ,  r a d i o  astronomy, s o l a r  
probes,  and a s o l a r  observa tory ;  and 7 )  l u n a r  s c i ence  -- 
i n c l u d i n g  a v a r i e t y  of planned miss ions  t o  t h e  moon, such 
a s  probes and s a t e l l i t e s ,  instrumented llhardtl and *lsof t l l  
l and ings ,  ins t rumented  c i rcumnaviga t ions  wi th  r e t u r n  t o  
e a r t h ,  and e v e n t u a l l y ,  manned v e r s i o n s  of  t h e s e  miss ions .  

. a l t i t u d e ,  time o f  day, and l a t i t u d e ;  3 )  e n e r g e t i c  p a r t i c l e s  -- 

* Belts  o f  high-energy, charged p a r t i c l e s ,  t r apped  i n  t h e  
e a r t h ' s  magnetic f i e l d ,  first r e p o r t e d  by James A.  Van Al len ,  
of t h e  S t a t e  Un ive r s i ty  of Iowa. 
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Perhaps t h e  most important  d i scove ry  i n  t h e  space 
s c i e n c e s  f i e l d  du r ing  1959, was t h a t  t h e  s t r u c t u r e  of t h e  
Great Radia t ion  Region is  more complex t h a n  was p r e v i o u s l y  
supposed. A new r e g i o n  o f  high-energy p r o t o n s  was r e p o r t e d  
by Explorer  V I ,  t h e  "paddlewheel" s a t e l l i t e ,  and enough new 
measurements were ob ta ined  t o  show cons ide rab le  v a r i a t i o n s  
i n  i n t e n s i t y  and geograph ica l  d i s t r i b u t i o n  of  t h e  r a d i a t i o n .  
The new pro ton  l a y e r  i s  about  310 miles t h i c k ,  ( c e n t e r e d  a t  
a n  a l t i t u d e  of about  1,250 mi les )  and ex tends  f o r  about  20 
degrees  on e i t h e r  s i d e  of t h e  geomagnetic equa to r .  

It now a p p e a r s  t h a t  t h e  Great Rad ia t ion  Region may be 
an  e x t e n s i v e  area o f  e n e r g e t i c  p a r t i c l e s ,  r a t h e r  t h a n  t h e  
two r a t h e r  d i s t i n c t  "doughnuts" o r  bands i n d i c a t e d  by 
e a r l i e r  experiments .  A p o s s i b l e  hazard t o  a s t r o n a u t s  w i l l  
be pockets  o f  r a d i a t i o n  t h a t  f a d e  i n  and o u t ,  probably a s  a 
r e s u l t  of s o l a r  d i s t u r b a n c e s ;  t h e  e n t i r e  r e g i o n  v a r i e s  con- 
s i d e r a b l y  i n  i n t e n s i t y  of r a d i a t i o n  and geograph ica l  d i s -  
t r i b u t i o n  over  r e l a t i v e l y  s h o r t  p e r i o d s  of  time. 

SATELLITE APPLICATIONS* 

The g o a l  of t h e  s a t e l l i t e  a p p l i c a t i o n s  program is  t o  
a p p l y  space r e s e a r c h  t o  p r a c t i c a l ,  b e n e f i c i a l  u ses .  A s  t h e  
program advances,  it i s  expected t o  improve weather f o r e -  
c a s t i n g ,  make nav iga t ion  f o r  a i r  and sea t r a v e l  more e x a c t  
and t i m e l y ,  and provide worldwide t e l e v i s i o n  and te lephone  
s e r v i c e s .  

Meteoro logica l  S a t e l l i t e  Program 

NASA has  e s t a b l i s h e d  t h i s  program t o  determine t h e  
e f f e c t i v e n e s s  of weather s a t e l l i t e s  i n  observ ing  and r e p o r t -  
i n g  t o  ground s t a t i o n s  worldwide weather p a t t e r n s  a s  t h e y  
g e n e r a t e  and develop. 
r e s p o n s i b i l i t y  of Goddard Space F l i g h t  Center  . Payload 
development and f a b r i c a t i o n  is c a r r i e d  o u t  b'y c o n t r a c t o r s .  
M i l i t a r y  p a r t i c i p a t i o n  and coord ina t ion  are  through t h e  
J o i n t  Meteoro logica l  S a t e l l i t e  Advisory Committee, having 
r e p r e s e n t a t i o n  from t h e  t h r e e  m i l i t a r y  s e r v i c e s ,  ARPA, 
Weather Bureau, and NASA. S u b s t a n t i a l  r e s e a r c h  by t h e  
Weather Bureau f o r  u t i l i z i n g  s a t e l l i t e  d a t a  i s  be ing  sup- 
p o r t e d  by NASA. 

On A p r i l  13, 1959, t h e  me teo ro log ica l  s a t e l l i t e ,  P r o j e c t  
TIROS, i n i t i a t e d  by DOD, was t r a n s f e r r e d  t o  NASA. The first 
TIROS experiment w i l l  c a r r y  two t e l e v i s i o n - t y p e  cameras t o  
t a k e  c l e a r e r ,  more comprehensive p i c t u r e s  t h a n  could t h e  

Execution of t h e  program is  t h e  

* For c u r r e n t  p r o g r e s s  i n  t h e s e  f i e l d s ,  see Opera t iona l  
Missions.  - 11 - 



photographic  d e v i c e s  i n  Vanguard I1 and Explorer  V I .  A 
l a t e r  v e r s i o n  o f  TIROS (TIROS 11) w i l l  i n c l u d e  bo th  scanning  
and non-scanning i n f r a r e d  d e t e c t o r s  t o  r e p o r t  d e t a i l e d  r a d i a -  
t i o n  in fo rma t ion  and  g r o s s  r a d i a t i o n  p i c t u r e .  

Geodet ic  S a t e l l i t e  Program 

I n  t h i s  program, NASA w i l l  deve lop  s p e c i a l i z e d  g e o d e t i c  
s a t e l l i t e s ,  and  conduct e x t e n s i v e  ground obse rva t ions  and 
a n a l y s e s  l e a d i n g  t o  use  of  t h e s e  s a t e l l i t e s  a s  p r e c i s e  t o o l s  
f o r  mapping, g e o d e t i c ,  and o t h e r  geophys ica l  i n v e s t i g a t i o n s .  

prepared:  
150 pounds, t h e  s a t e l l i t e  w i l l  be equipped wi th  a v e r y  i n t e n s e  
f l a s h i n g  l i g h t  system. By photographing t h e  l i g h t  f lashes  
a g a i n s t  t h e  s t e l l a r  background, it w i l l  be p o s s i b l e  t o  d e t e r -  
mine t h e  s a t e l l i t e ' s  p o s i t i o n  w i t h i n  abou t  50 t o  100 f e e t ,  
a t  a n  a l t i t u d e  of  1,000 miles.  Three s e p a r a t e  t echn iques  may 
be used wi th  a s a t e l l i t e  o f  t h i s  t y p e  t o  o b t a i n  g e o d e t i c  
da t a :  1) observ ing  t h e  f l a s h i n g  l i g h t  s imul t aneous ly  from a 
number o f  ground s t a t i o n s ;  2 )  u s i n g  t h e  s a t e l l i t e  o r b i t  a s  
a n  i n t e r p o l a t i o n  dev ice  t o  connect non-simultaneous obser-  
v a t i o n s  from ground s t a t i o n s ;  3 )  u s i n g  p u r e l y  dynamical meth- 
ods,  based on a n a l y s i s  of  t h e  p e r t u r b a t i o n s  ( d i s t u r b a n c e s )  
o f  t h e  o r b i t .  

A pre l imina ry  des ign  f o r  a g e o d e t i c  s a t e l l i t e  h a s  been 
a sphere  36 i n c h e s  i n  d i ame te r ,  weighing about  

Communications S a t e l l i t e s  

To t e s t  t h e  f e a s i b i l i t y  of p a s s i v e  r e f l e c t i n g  s a t e l l i t e s  
as  g l o b a l  t e l e rad io - t r ansmiss ion  l i n k s ,  NASA h a s  s e t  up 
P r o j e c t  Echo, managed by t h e  Goddard Space F l i g h t  Cen te r .  

On October 28, NASA launched a 100-foot d i ame te r  i n -  
f l a t a b l e  sphe re  of t h e  t y p e  t o  be used i n  P r o j e c t  Echo. 
Purpose of  t h e  experiment  was t o  t e s t  e j e c t i o n  and  i n f l a -  
t i o n  mechanisms. . R e s u l t s  of t h e  t es t  were s a t i s f a c t o r y .  
The b i g  sphere,made o f  micro- th in  a luminized  Mylar p l a s t i c ,  
r o s e  t o  a n  a l t i t u d e  of 250 miles.  It was v i s i b l e  throughout  
most o f  t h e  E a s t e r n  Seaboard.  

Later  one of t h e s e  s p h e r e s  w i l l  be launched by a Delta 
v e h i c l e  and p l aced  i n  o r b i t  a t  a n  a l t i t u d e  o f  about  900 
miles.  On e n t e r i n g  o r b i t ,  t h e  c o n t a i n e r  w i l l  s e p a r a t e  from 
t h e  t h i r d  stage and open, and t h e  sphere  w i l l  i n f l a t e .  

- 12 - 
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Plans  c a l l  f o r  communications t o  be e ' s t ab l i shed  v i a  t h e  
s a t e l l i t e  between t h e  Jet Propuls ion  Laboratory 's  f a c i l i t y  
a t  Goldstone, Calif.,  and t h e  B e l l  Telephone Labora to r i e s  
a t  Holmdel, N . J .  The Naval Research Laboratory w i l l  par- 
t i c i p a t e  i n  t h e  experiment .  The P r o j e c t  Echo s a t e l l i t e  
w i l l  a l s o  a f f o r d  i n d u s t r i a l  and p r i v a t e  s c i e n t i f i c  r e s e a r c h  
o r g a n i z a t i o n s  t h e  oppor tun i ty  t o  conduct communications and 
r e l a t e d  experiments  of  t h e i r  own. 

SOUNDING ROCKETS 

Two Pro to types  Being Developed 

NASA space sc i ence  i n v e s t i g a t i o n s  r e q u i r e  a f ami ly  of 
sounding r o c k e t s  t o  c a r r y  s c i e n t i f i c  payloads of numerous 
t y p e s  t o  d i f f e r e n t  a l t i t u d e s .  Pro to type  r o c k e t s  o f  a pro- 
j e c t e d  series are t*Arcont* and I n i t i a l l y ,  t h e y  were 
p r o j e c t s  of  t h e  Naval Research Laboratory (NRL)  and t h e  
Navy Bureau of Ordnance. T rans fe r  from th Navy t o  NASA was 
a r ranged  i n  January 1959, a f t e r  a t r a n s f e r  of personnel  work- 
i n g  on them. The program i s  d i r e c t e d  by NASA's Goddard Space 
F l i g h t  Center .  

Arcon 

e i g h t  and one h a l f  f ee t  long,  is  topped by a 40-pound i n s t r u -  
mented payload. 
i s  254 pounds. 
a l t i t u d e  of 70 miles. NASA has improved rocke t  chamber insu- 
l a t i o n  and fue l -charge  des ign ,  and is  planning f u r t h e r  devel-  
opment t o  i n c r e a s e  power. 

The Arcon s o l i d - f u e l  r o c k e t ,  s ix inches  i n  d iameter  and 

Over-al l  weight o f  t h e  v e h i c l e  wi th  payload 
Arcon i s  designed t o  l i f t  i t s  payload t o  a n  

Iris 

The Iris, s o l i d - f u e l  r o c k e t ,  one foot i n  d iameter  and 
13 f ee t  long,  is  designed t o  l i f t  i t s  100-pound payload t o  
a n  a l t i t u d e  o f  185 miles. 
w i th  payload i s  1,290 pounds. Tower-launched, Iris w i l l  be 
g iven  extra i n i t i a l  t h r u s t  by a small c l u s t e r e d  boos te r .  
A i m s  of  c u r r e n t  NASA work are t o  i n c r e a s e  engine r e l i a b i l i t y  
and t o  improve t h e  f u e l  charge.  Engine ground t e s t s  are 
scheduled f o r  e a r l y  1960 and a c t u a l  f l i g h t s  are planned f o r  
s p r i n g  a t  Wallops I s l a n d .  

- 

Over-al l  weight of  t h e  v e h i c l e  
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INTERNATIONAL COOPERATION 

Tracking  Network N e g o t i a t i o n s  

NASA and t h e  Department of S t a t e  began d i s c u s s i o n s  wi th  
o t h e r  governments toward a c q u i r i n g  s i t e s  f o r  e i g h t  P r o j e c t  
Mercury t r a c k i n g  s t a t  i o n s  abroad .  P r e l i m i n a r y  s i t e  su rveys  
have been made. 

Space Research Arranpements 

D i scuss ions  wi th  t h e  United Kingdom r e g a r d i n g  coopera- 
t i v e  space  r e s e a r c h  programs a re  i n  a n  advanced stage. It 
i s  expec ted  t h a t  t h e  United Kingdom w i l l  p rovide  s e v e r a l  
ins t rumented  s a t e l l i t e s  f o r  launching  by U.S. v e h i c l e s .  
T h i s  coun t ry  may f u r n i s h  some two o r  t h r e e  v e h i c l e s  f o r  t h e  
c o o p e r a t i v e  program which w i l l  p robably  ex tend  over  two t o  
t h r e e  y e a r s .  S e l e c t i o n  of  s c i e n t i f i c  expe r imen t s  w i l l  be 
s u b j e c t  t o  j o i n t  agreement .  No exchange of funds  i s  involved .  

Other n e g o t i a t i o n s  w i t h  t h e  Canadian Defence Research 
Board have r e s u l t e d  i n  a r rangements  f o r  a s a t e l l i t e  p r o j e c t  
f o r  " top-side" sounding of  t h e  ionosphere .  Thus far ,  iono- 
sphere  sounding h a s  been conducted from t h e  ground; t h i s  
would be the  first i n s t a n c e  of sounding from above. Labora- 
t o r i e s  i n  t h e  p a r t i c i p a t i n g  c o u n t r i e s  w i l l  deve lop  s u i t a b l e  
i n s t r u m e n t a t i o n  f o r  t h e  experiment  by j o i n t  agreement.  
Again, no exchange of funds  i s  planned. 

I n  a d d i t i o n ,  NASA r e c e n t l y  i n i t i a t e d  s e v e r a l  small 
g r a n t s  o r  c o n t r a c t s  f o r  t r a c k i n g  and d a t a  a n a l y s i s  s e r v i c e s  
i n  t h e  United Kingdom, West Germany, and Japan.  

S e v e r a l  g r a n t s  were made t o  f o r e i g n  s c i e n t i s t s  under  a 
NASA- sponsored,  p o s t  -doct  o r a l  Res ident  Research A s s o c i a t e s  
Program a d m i n i s t e r e d  by t h e  Nat iona l  Academy of Sc iences .  
These a r e  f o r  b a s i c  space-connected r e s e a r c h  i n  t h e  United 
S t a t e s  and a f f o r d  r e c i p i e n t s  o p p o r t u n i t i e s  t o  t a k e  p a r t  in 
NASA's s c i e n t i f i c  programs. 

I n  September, D r .  Hugh L. Dryden, t h e  Deputy Adminis- 
t r a t o r  of NASA, p a r t i c i p a t e d  i n  d i s c u s s i o n s  wi th  v a r i o u s  
s c i e n t i s t s  and o f f i c i a l s  o f  t h e  European s c i e n t i f i c  com- 
munity. The purpose was t o  inform NASA of  space-connected 
i n t e r e s t s  and a c t i v i t i e s  i n  t h o s e  c o u n t r i e s  and t o  i n d i c a t e  
NASA's w i l l i n g n e s s  t o  d i s c u s s  p o s s i b i l i t i e s  of c o o p e r a t i v e  
space r e s e a r c h  programs. 
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NASA i s  suppor t ing  p r e p a r a t i o n s  f o r  t h e  F i r s t  Annual 
Space Sc ience  Symposium, sponsored by COSPAX, scheduled t o  
be h e l d  i n  France i n  January 1960. 
and d i s c u s s  s c i e n t i f i c  r e s u l t s  ob ta ined  by r o c k e t s ,  sa te l -  
l i t e s ,  and space probes dur ing  and a f t e r  t h e  I n t e r n a t i o n a l  
Geophysical Year. 

I t s  purpose i s  t o  p re sen t  

On December 7, t h e  NASA Admin i s t r a to r  made c l e a r  
America's w i l l i n g n e s s  f o r  i n t e r n a t i o n a l  coope ra t ion  i n  space 
a c t i v i t i e s  by o f f e r i n g  t h e  s e r v i c e s  of t h e  United S t a t e s  
worldwide t r a c k i n g  network i n  suppor t  o f  any Sov ie t  manned 
space  f l i g h t  program. The NASA Adminis t ra tor  a l s o  announced 
t h a t  t h e  United S t a t e s  would launch t h r e e  i n f l a t a b l e  sphe res  
i n t o  o r b i t  du r ing  1960 i n  communications s a t e l l i t e  expe r i -  
ments and i n v i t e d  world s c i e n t i s t s  t o  p a r t i c i p a t e  i n  t h e  
exper iments .  The first of t h e s e  sphe res  i s  scheduled t o  be 
s e n t  a l o f t  from Cape Canaveral  i n  l a t e  s p r i n g ,  1960. The 
purpose of t h i s  v e r y  e a r l y  ann9uncement was t o  a f f o r d  s c i -  
e n t i s t s  of o t h e r  n a t i o n s  a n  oppor tun i ty  t o  s e t  up equipment 
t o  t a k e  advantage of  t h e  experiment .  

Telecommunications Union i n  o r d e r  t o  coopera te  i n  assignment 
of  s a t e l l i t e  and space-probe t r a c k i n g  f r e q u e n c i e s  and  o t h e r  
telecommunication m a t t e r s .  
of t h e  NATO Sc ience  Committee. 

NASA o f f i c i a l s  t ook  p a r t  i n  meet ings of  t h e  I n t e r n a t i o n a l  

They a l s o  were a c t i v e  i n  meet ings 

T R A C K I N G  AND DATA SYSTEMS 

During 1959, t h e  Min i t r ack  system, e s t a b l i s h e d  f o r  t h e  
I n t e r n a t i o n a l  Geophysical  Year ( I G Y ) ,  was being expanded t o  
h i g h - l a t i t u d e  coverage;  a network of deep space s t a t i o n s  was 
begun; and p r e p a r a t i o n s  f o r  t h e  Mercury network were inaugu- 
r a t e d .  Each of t h e s e  s p a c e c r a f t  t r a c k i n g  s t a t i o n s  h a s  a 
s p e c i f i c  f u n c t i o n .  
Mercury w i l l  be used f o r  main ta in ing  communication w i t h  t h e  
Mercury capsu le  and i t s  a s t r o n a u t - p i l o t .  The deep space 
network w i l l  t r a c k  v e h i c l e s  t r a v e l i n g  i n t o  t h e  far  r e a c h e s  
of  space .  A l l  networks have s t a t i o n s  l o c a t e d  bo th  i n  t h i s  
coun t ry  and abroad.  S i t e  surveys  were made, some cons t ruc-  
t i o n  began, and d ip lomat i c  arrangements  f o r  s i t e s  were under 
way d u r i n g  t h e  yea r .  

A new t r a c k i n g  f requency  of 135-136 mc was a s s i g n e d  
n a t i o n a l l y  t o  t h e  Min i t r ack  s t a t i o n s  t o  r e p l a c e  t h e  108 mc 
t r a c k i n g  f requency  a s s i g n e d  f o r  I G Y .  

The Goldstone, Calif . ,  r e c e i v e r  -- c u r r e n t l y ,  t h e  on ly  
deep space  s t a t i o n  -- is  be ing  e n l a r g e d  t o  send a s  w e l l  a s  
t o  r e c e i v e  s i g n a l s .  A l l  deep space s t a t i o n s  w i l l  have both 
r e c e i v i n g  and t r a n s m i t t i n g  c a p a b i l i t i e s .  

Min i t r ack  can t r a c k  e a r t h  s a t e l l i t e s .  
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I n  a d d i t i o n  t o  t h e s e  t r a c k i n g  systems, NASA h a s  use  of  
t h e  Baker-Nunn O p t i c a l  Tracking Network which i s  under t h e  
t e c h n i c a l  d i r e c t i o n  of t h e  Smithsonian As t rophys ica l  Observa- 
t o r y .  No new Baker-Nunn s t a t i o n s  were e s t a b l i s h e d  o r  con- 
t empla t ed  du r ing  1959. 

ADVANCED RESEARCH PRIMARILY I N  SUPPORT OF SPACE ACTIVITIES 

Pro p u l  s i on 

To t h e  f o r e f r o n t  of  space e x p l o r a t i o n  requi rements  i s  
p ropu l s ion ,  a n  area i n  which NASA i s  conduct ing a comprehen- 
s i v e  program of  r e s e a r c h  and development. Fu tu re  space 
p ropu l s ion  systems under NASA s t u d y  inc lude  chemical ,  nuc lea r ,  
and e l e c t r i c a l  systems. Nuclear systems -- a s  v i s u a l i z e d  a t  
p r e s e n t  -- and chemical  systems are capable  of  g e n e r a t i n g  
enormous power. These systems can l i f t  heavy payloads from 
t h e  e a r t h  but  a re  exhaus ted  i n  a s h o r t  t i m e .  

E l e c t r i c a l  Engines -- E l e c t r i c a l  r o c k e t s  are  incapable  
of l i f t i n g  heavy payloads from t h e  ground i n t o  o r b i t a l  
v e l o c i t y .  
l i v e s  and -- i n  c u r r e n t  t h e o r y  -- are  capable  of s u s t a i n i n g  
t h e  movement of a v e h i c l e  t h a t  i s  a l r e a d y  moving a t  high 
v e l o c i t y  through space.  Other u s e s  of  e l e c t r i c  r o c k e t s  a re  
f o r  a t t i t u d e  o r i e n t a t i o n  o r  s t a b i l i z a t i o n ,  f o r  p o s i t i o n  con- 
t r o l  o r  o r b i t a l  c o r r e c t i o n  of s a t e l l i t e s ,  and a s  v e r n i e r  
r o c k e t s  t o  c o n t r o l  t h e  v e l o c i t i e s  and t r a j e c t o r i e s  of  l u n a r  
o r  i n t e r p l a n e t a r y  v e h i c l e s .  E l e c t r i c i t y  t o  power s p a c e c r a f t  
equipment and i n s t r u m e n t a t i o n  may be gene ra t ed  by nuc lea r  
systems. 

Yet r o c k e t s  of  t h i s  t ype  have p o t e n t i a l l y  long  

(See Chapter 3 ,  U. S. Atomic Energy Commission.) 

NASA is i n v e s t i g a t i n g  t h r e e  e l e c t r i c a l  en  i n e s :  a n  ion  
r o c k e t  i n  which i o n s  r u s h  rearward  toward a n  e f e c t r o s t a t i c  
f i e l d ;  a plasma r o c k e t  i n  which e l e c t B m a g n e t i c  f i e l d s  
p rope l  a mixture  of i o n s  and e l e c t r o n s  rearward;  and a n  
e l e c t r o - t h e r m a l  r o c k e t  i n  which e l e c t r i c a l l y - h e a t e d  gas i s  
e j e c t e d  rearward .  Two exper imenta l  i o n  eng ines  have been 
ope ra t ed  f o r  a t o t a l  of 70 hours  a t  t h e  NASA L e w i s  Research 
Center ,  Cleve land ,  Ohio, wi thout  component f a i l u r e .  The 
Center  h a s  procured f i v e  vacuum t a n k s  i n  which c o n d i t i o n s  
approaching  t h o s e  i n  space  can be  s imula ted  i n  o r d e r  t o  
conduct r e s e a r c h  on e l e c t r i c  rocke ts .  

F-1, 1.5-Million-Pound-Thrust Single-Chamber Engine -- 
The F-1 
North American Av ia t ion ,  Inc., s i n c e  January  1959. T h i s  

h as  been under development a t  t h e  Rocketdyne Div is ion ,  
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s i n g l e  engine  w i l l  deve lop  a s  much power a s  t h e  e igh t - eng ine  
c lus t e r  known a s  Sa tu rn .  Because t h e  eng ine  i s  so large,  
s u i t a b l e  t e s t  f a c i l i t i e s  and measurement f a c i l i t i e s  are  a 
problem. T h i s  problem h a s  been emphasized both  by t h e  l a c k  
o f  adequa te  t e s t  s t a n d s  a t  Edwards A i r  Force Base and s u i t -  
a b l e  measuring f a c i l i t i e s  a t  t h e  Na t iona l  Bureau o f  S tanda rds  
i n  Washington. These problems a re  i n  p r o c e s s  o f  s o l u t i o n .  

The need f o r  p r o p e l l a n t s  i n  great q u a n t i t y  i s  be ing  
s o l v e d  p a r t i a l l y  by t h e  c o n s t r u c t i o n  of a new oxygen- 
g e n e r a t i n g  p l a n t  i n  t h e  v i c i n i t y  of  Edwards A i r  Force Base. 

A t h r u s t  chamber h a s  been modi f ied  s o  t h a t  t h e  engine  
can s ta r t  r e l i a b l y ,  and  o p e r a t e  under  r e l a t i v e l y  l i m i t e d  
c o n d i t i o n s .  Other components are  s t i l l  i n  t h e  des ign  and  
f a b r i c a t i o n  stages. 

more about  psing such high-energy p r o p e l l a n t s  a s  hydrogen 
( w i t h  oxygen o r  f l u o r i n e  a s  t h e  o x i d a n t )  i n  space v e h i c l e s .  
It i s  a l s o  s tudy ing  combustion, pumping, coo l ing ,  and o t h e r  
f a c t o r s  involved  i n  i n c r e a s e d  r o c k e t  performance. 
combination o f  l i q u i d  f l u o r i n e  and l i q u i d  hydrogeii shows 
promise of h igh  performance among chemical systems,  exhaus t ive  
work i s  c e n t e r e d  i n  t h i s  area.  S e p a r a t e  thrust-chamber  and 
turbopump t e s t s  have demonstrated t h a t  a pump-fed, hydrogen- 
f l u o r i n e  eng ine  should  be f e a s i b l e  a t  t h e  p r e s e n t  stage o f  
technology.  

high-powered engine  be ing  s t u d i e d  is f u e l e d  by i i q u i d  hydrogen 
and oxygen i n  combinat ion.  S u c c e s s f u l  t e s t  r u n s  o f  t h i s  
engine  a t  f u l l  power have been made by t h e  P r a t t  & Whitney 
Div i s ion  of  United A i r c r a f t  Corpora t ion .  Known a s  t h e  XLR- 
115, t h e  engine  h a s  3 0  percen t  greater t h r u s t  t h a n  p r e s e n t  
e n g i n e s  u s i n g  kerosene and l i q u i d  oxygen. Research i s  a l s o  
i n  p r o g r e s s  on i n d i v i d u a l  Components o f  hydrogen-oxygen 
v e h i c l e  s y s t e m s  ( l i n e s ,  v a l v e s ,  c o n t r o l s ,  e t c . ) .  Program 
aims are  t o  o b t a i n  b a s i c  answers  t o  flow-system and o t h e r  
problems of  i n t e r e s t  i n  t h e  Centaur p r o j e c t ,  which i n v o l v e s  
u t i l i z a t i o n  of  t h e  XLR-115 engine .  Two methods have proved 
s u c c e s s f u l  i n  i g n i t i n g  hydrogen-oxygen engines:  e l e c t r i c  
s p a r k  p l u g s  and spontaneous ly  combust ible  chemicals .  

Advanced Liquid ,Rocketsi -- NASA i s  seek ing  t o  l e a r n  

A s  a 

Liquid  Hydrogen-Oxygen Rocket Engine -- An e x c e p t i o n a l l y  

So l id -P rope l l an t  Rocket Engines  -- Sol id -p rope l l an t  
r o c k e n t y ,  s i m p l i c i t y ,  and 
economy. 
h igh  percentage  o f  p r o p e l l a n t  t o  o v e r - a l l  r o c k e t  weight ,  and  
f o r  deve loping  e x c e p t i o n a l  t h r u s t s  (one m i l l i o n  pounds 3r 
more).  P re sen t  d i sadvan tages  are  poor t h r u s t - l e v e l  c o n t r o l  

I n  a d d i t i o n ,  t h e y  have t h e  p o t e n t i a l  f o r  ve ry  
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dur ing  burning and poor t h r u g t - d i r e c t i o n  and cu t -of f  q u a l i -  
t i e s .  NASA h a s  awarded r e s e a r c h  and development c o n t r a c t s  
t o  s e v e r a l  companies f o r  improved s o l i d - p r o p e l l a n t  motors. 

Thrust  cu t -of f  i s  a s tandard  f e a t u r e  of  many s o l i d -  
p r o p e l l a n t  r o c k e t  motors, bu t  c o n t r o l  of  t h r u s t  l e v e l  and 
re-start  is l a r g e l y  unexplored. Acoustica Assoc ia tes ,  Inc . ,  
Plainview, N.Y., h a s  a NASA c o n t r a c t  t o  determine i f  t h e  
t h r u s t  l e v e l  o f  a s o l i d  rocke t  can be c o n t r o l l e d  satis-  
f a c t o r i l y  by sound waves ( a c o u s t i c a l  ene rgy) .  Experience 
has  shown t h a t  t h e  combustion ra te  i n  s o l i d  r o c k e t s  can be 
r a d i c a l l y  a f f e c t e d  by energy waves genera ted  i n  t h e  combus- 
t i o n  chamber. If r e s e a r c h  is  success fu l ,  a v a r i a b l e  son ic  
energy g e n e r a t o r  -- a w h i s t l e  o r  s i r e n  o f  s p e c i a l  des ign  -- 
w i l l  be emplaced i n  t h e  s o l i d  rocke t  chamber t o  c o n t r o l  
burning rates.  

s u p e r i o r  high-impulse s o l i d  f u e l s  f o r  space f l i g h t .  A 
r a d i c a l l y  d i f f e r e n t  f u e l  system being developed under con- 
t r a c t  by t h e  C a l l e r y  Chemical. Company, Callergj Pa., has  
been shown t o  be f e a s i b l e .  Most d e t a i l s  of t s work a re  
c l a s s i f i e d .  

NASA i s  a l s o  conducting r e s e a r c h  aimed a t  developing 

Aux i l i a ry  Power Un i t s  

Space v e h i c l e s  must have a se l f - con ta ined  power supply 
f o r  r a d i o s ,  r e s e a r c h  ins t ruments ,  environmental  c o n t r o l '  
systems, and t h e  l i k e .  To meet weights ,  packaging, and l i f e  
requi rements ,  such a source must be e f f i c i e n t ,  l o n g - l a s t i n g ,  
l i g h t ,  and compact. 

Present-day e l ec t rochemica l  and s o l a r  b a t t e r i e s  are t o o  
bulky and heavy f o r  space requi rements  . Therefore ,  r e s e a r c h  
on improved power sou rces  must be cont inued.  Nuclear power 
sou rces  (desc r ibed  i n  Chapter 3 ,  United S t a t e s  Atomic Energy 
Commission) appear  most p r a c t i c a b l e  f o r  very  high systems 
demands . 

Another type  of  power u n i t  being considered is c a l l e d  
a " s o l a r  c o l l e c t o r . "  T h i s  is  a device  -- fo lded  be fo re  
launch -- which opens l i k e  an  umbrella once the v e h i c l e  is 
i n  o r b i t .  Th i s  c o l l e c t o r  -- 300 square  fee t  i n  area -0 

w i l l  c ap tu re  solar  r a d i a t i o n  t o  be converted i n t o  e l e c t r i c  
power b i  t h e r m a l  or d i r e c t  p rocesses .  
p roposa l s  f o r  a 3-kw c o l l e c t o r  ( c a l l e d  

NASA has  r e  u e s t e d  
Sunflower-I ? . 
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ADVANCED ilESEARCH PRIMARILY I N  
SUPPORT OF AERONAUTICS ACTIVITIES 

Typ ica l  Advanced Aeronaut ics  Research 

Research t o  make a i r c r a f t  f a s t e r ,  safer, and more e f f i -  
c i e n t  cont inued t o  be a n  important  NASA a c t i v i t y  dur ing  1959. 
Most r e s e a r c h  went forward a t  Langley Research C e n t e r ,  
Hampton; Va. , L e w i s  Research Center ,  Cleveland, Ohio; and 
A m e s  Research Center ,  Moffet t  F i e l d ,  Cal i f .  Even i n  t h i s ,  
t h e  Space Age, convent iona l  a i r c r a f t  powered by a i r - b r e a t h i n g  
eng ines  and o p e r a t i n g  s o l e l y  w i t h i n  t h e  atmosphere cont inue 
t o  be t h e  c h i e f  means of r a p i d  passenger  and cargo t r a n s p o r t .  

Langley and A m e s  a r e  s tudying  a wide v a r i e t y  of  V e r t i c a l  
Take-off and Landing (VTOL)  and Shor t  Take-off and Landing 
(STOL) a i r c r a f t ,  i n c l u d i n g  h e l i c o p t e r s  and ground-cushion 
machines, t h e  l a t t e r  being unique new v e h i c l e s  capable  of 
hovering a few f e e t  above ground o r  water, supported by t h e  
l i f t  of a j e t  of a i r  d i r e c t e d  downward. 

During t h e  yea r ,  exper imenta l  s t u d i e s  were made t o  
develop improved des igns  f o r  a i r p l a n e s  t h a t  c r u i s e  a t  super- 
s o n i c  speeds ( 2  t o  4 times t h e  speed of  sound).  Progress  
was made i n  r educ ing  aerodynamic s k i n - f r i c t i o n  drag,  and a 
method was evolved t h a t  g i v e s  promise of reducing  t h e  
extremely high t empera tu res  gene ra t ed  on t h e  s u r f a c e s  of t h e  
a i r c r a f t  by t h i s  f r i c t i o n .  Inco rpora t ing  t h e s e  advances 
i n t o  p r a c t i c a l  p lane  des igns  would improve performance i n  
m i l i t a r y  a i r c r a f t ,  a s  wel l  a s  h e l p  b r i n g  i n  a n  era of super- 
s o n i c  t r a n s p o r t s .  

Research on a i r - b r e a t h i n g  eng ines  a t  L e w i s  and A m e s  was 
p r i m a r i l y  devoted t o  problems of supersonic  i n l e t s  f o r  turbo-  
j e t s  and ramjets. 

Prime a t t e n t i o n  was a l s o  being g iven  t o  ways of i n s u r i n g  
t h e  s a f e t y  of  high-performance a i r c r a f t  and t h e i r  crews; 
s p e c i a l  f l y i n g  t e c h n i q u e s  have been developed f o r  l and ing  
t h e s e  a i r c r a f t  w i th  and without  power. Also i n  t h e  f i e l d  of 
l f l i g h t  s a f e t y ,  NASA is  c a r r y i n g  on a long-range coopera t ive  
e f f o r t  wi th  major a i r l i n e s  of  t h e  United S t a t e s  and wi th  
some f o r e i g n  o p e r a t o r s .  In s t rumen t s  have been i n s t a l l e d  
t h a t  r e c o r d  t h e  a c c e l e r a t i o n s ,  a i r s p e e d s ,  and a l t i t u d e s  of 
a i r p l a n e s  du r ing  e n t i r e  f l i g h t s  from take-of f  t o  landing .  
Records are r e t u r n e d  t o  Langley f o r  e v a l u a t i o n  and a n a l y s i s ;  
i n fo rma t ion  a l r e a d y  passed on t o  t h e  a i r l i n e s  and manufac- 
t u r e r s  h a s  brought about  c o r r e c t i o n s  t h a t  w i l l  a i d  i n  main- 
t a i n i n g  and improving f l i g h t  s a f e t y  r eco rds .  



NASA ORGANIZATIONAL CHANGES 

Sa tu rn  T r a n s f e r r e d  

t o  t r a n s f e r  t h e  Development Operat ions Div is ion ,  Army 
B a l l i s t i c  Missile Agency, Hun t sv i l l e ,  Ala., t o  NASA, sub- 
j e c t  t o  t h e  approva l  of Congress. 

On October 21, t h e  P res iden t  announced h i s  i n t e n t i o n  

The a c t i o n  is  being accompanied by t r a n s f e r  of respon- 
s i b i l i t y  f o r  P r o j e c t  Sa turn ,  t h e  1.5-mill ion-pound-thrust  
engine  c l u s t e r ,  which w i l l  be capable  of p l a c i n g  a 30,000- 
pound payload i n t o  a 300-mile e a r t h  o r b i t  o r  l and ing  7,000 
pounds on t h e  moon. A l s o  t o  be t r a n s f e r r e d  are  4,300 
employees of  t h e  Div i s ion ,  815 suppor t ing  personnel ,  and 
1,200 a c r e s  of t h e  Arsenal .  

The t r a n s f e r  of t h e  Development Opera t ions  Div i s ion  
and t h e  Sa tu rn  P r o j e c t  c o n c e n t r a t e s  w i t h i n  NASA respons i -  
b i l i t y  f o r  development of  a l l  h igh - th rus t  b o o s t e r s ,  c i v i l i a n  
o r  m i l i t a r y .  

Pending formal  t r a n s f e r ,  NASA was a s s igned  t e c h n i c a l  
d i r e c t i o n  of Sa tu rn  under a memorandum of unders tanding  
endorsed by NASA and t h e  Department of  Defense on November 18. 
A s  p a r t  of t h i s  unders tanding ,  a Sa tu rn  Committee made up of  
r e p r e s e n t a t i v e s  of NASA,# A R P A ,  A B M ,  and t h e  A i r  Force was 
e s t a b l i s h e d .  Under t h e  agreement, t h e  D i r e c t o r ,  Defense 
Research and Engineering, w i l l  provide a s ta tement  o f  m i l i -  
t a r y  i n t e r e s t  t o  NASA f o r  guidance i n  t e c h n i c a l  d i r e c t i o n .  

The S a t u r n  i s  being developed by a team of  s c i e n t i s t s  
and e n g i n e e r s  under t h e  d i r e c t i o n  o f  D r .  Wernher von Braun. 

NASA Headquarters  Reorganized 

A NASA r e o r g a n i z a t i o n  announced December 8 and e f f e c -  
t i v e  January 1, 1960, d iv ided  space f l i g h t  development 
r e s p o n s i b i l i t i e s  t o  p l a c e  great emphasis on development of 
launching  v e h i c l e s .  An Off ice  of  Launch Vehicle  Programs 
was e s t a b l i s h e d  and g iven  r e s p o n s i b i l i t y  f o r  development 
and launching  of  a l l  space v e h i c l e s .  

Major General Don R .  Ostrander ,  U.S. A i r  Force,  was 
appo in ted  D i r e c t o r  of Launch Vehicle  Programs. General 
Ostrhnder  has  been d e t a i l e d  t o  NASA by t h e  A i r  Force. He 
was Deputy D i r e c t o r  of  t h e  Advanced Research P r o j e c t s  
Agency, Department of  Defense. The Development Operat ions 
Div i s ion  and i t s  Sa tu rn  p r o j e c t  w i l l  be p laced  under General 
Os t r ande r ' s  o f f i c e  a s  a f i e l d  c e n t e r  of  NASA. 
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The former O f f i c e  of  Space F l i g h t  Development has  been 
r edes igna ted  t h e  Of f i ce  of  Space F l i g h t  Programs and i s  
charged wi th  mission planning,  payload des ign  and develop- 
ment, and i n - f l i g h t  r e s e a r c h  and ope ra t ion .  Abe S i l v e r s t e i n  
i s  D i r e c t o r  o f  Space F l i g h t  Programs. 

Of f i ce  of Aeronaut ica l  and Space Research)  w i l l  cont inue  
advanced r e s e a r c h  i n  a e r o n a u t i c s  and space.  I ts  d i r e c t o r  
i s  I ra  H. Abbott. 

No change of name o r  f u n c t i o n  was made i n  t h e  Office 
of  Business  Adminis t ra t ion ,  which i s  d i r e c t e d  by Albert  F. 
S i e p e r t .  

The Of f i ce  o f  Advanced Research Programs ( former ly  t h e  

The a c q u i s i t i o n  of t h e  Development Opera t ions  Div i s ion  
has  made it p o s s i b l e  t o  begin c e n t r a l i z i n g  a t  Hun t sv i l l e  
major r e s p o n s i b i l i t y  f o r  t h e  bulk of launch v e h i c l e  system 
development and ope ra t ion .  Establ ishment  of  t h e  Off ice  of 
Launch Vehicle  Programs ev idences  t h e  inc reased  emphasis 
NASA a t t a c h e s  t o  developing and launchin  b o o s t e r s  f o r  which 

$250 m i l l i o n .  
e s t ima ted  o b l i g a t i o n s  f o r  f i s c a l  year  19 % 1 are more t h a n  
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CHAPTER 2 

DEPARTMWT OF DEFENSE 

The primary space interest of the Department of Defense is in the 
qplication of the new capability for flight in space as a means 
toward achieving a more effective military posture for the United 
States and its allies, rather than space flight and exploration as 
ends in themselves. Therefore, the space efforts of the Depart- 
ment of Defense are an integral part of our overal l  military pro- 
gram and will complement or supplement other military capabil- 
ities. Applications of space technology appear to  provide fore- 
seeably better means of achieving certain military requirements. 
Space technology is being developed with the intention of more 
effectively achieving certain military functions by complementing 
or extending non-space capabilities. In addition, as space tech- 
nology and resulting uses of outer space expand, new military 
requirements and opportunities for development of new military 
capabilities are likely to materidize. Thus, the major objectives 
of the Department of Defense efforts are development, production 
and operation of systems where it can be demonstrated with 
reasonable certainty that the use of space flight will enhance the 
over-all defense program, or the development of components which 
would be needed in such systems which cannot be clearly defined 
at this time. 

The military space projects conducted by the Department of De- 
fense moved ahead at a rapid pace during 1959. Strides were 
made in all programs on payloads design and development, 
boosters, guidance, telemetry, instrumentation, tracking, and 
ground support activities. Nine launch attempts were made, with 
six successfully attaining orbit. A brief summary of each major 
program, with the exception of certain classified projects, follows: 

MAJOR PROGRAMS 
DISCOVERER 

P a r t i c u l a r  emphasis was placed on t h e  DISCOVERER 
S a t e l l i t e  Program which has  a s  i t s  o b j e c t i v e  t h e  t e s t i n g  of 
components, p ropu l s ion  and guidance systems and t echn iques  
t o  be u t i l i z e d  i n  v a r i o u s  United S t a t e s  space p r o j e c t s .  
Foremost among t h e  t echn iques  be ing  t e s t e d  is t h e  capsu le  
recovery  opera t ion .  
been e f f e c t e d  t o  d a t e ,  much has  been l e a r n e d  concerning 
t h e  many complex problems a s s o c i a t e d  wi th  t h e  t echn ique  
which is so v i t a l  t o  m i l i t a r y  space effor ts .  
f u t u r e ,  biomedical  specimens w i l l  be c a r r i e d  i n  t h e  DIS- 
COVERER s a t e l l i t e  f o r  t h e  purpose of g a i n i n g  more knowledge 
on t h e  e f f e c t s  of  space t r a v e l .  

Although no s u c c e s s f u l  recovery h a s  

I n  t h e  n e a r  
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Eight  of t h e  n i n e  m i l i t a r y  space  launches  made dur ing  
1959 were DISCOVERER v e h i c l e s ,  S i x  o f  t h e s e  s u c c e s s f u l l y  
a t t a i n e d  o r b i t .  The first DISCOVERER s a t e l l i t e  s u c c e s s f u l l y  
achieved  o r b i t  on February 28, 1959. Propuls ion  and guid- 
ance  performance was s a t i s f a c t o r y  and t e s t  o f  c a p a b i l i t y  fo r  
p o l a r  launch  from t h e  P a c i f i c  Missile Range was assured.  
DISCOVERERS 11, V,  V I ,  V I I ,  and V I 1 1  a l s o  achieved o r b i t .  
However, due t o  mal func t ion  of v a r i o u s  recovery a ids ,  t he  
c a p s u l e s  e j e c t e d  whi le  i n  o r b i t  were not  recovered. Only 
one o f  t h e  above DISCOVERER v e h i c l e s  (DISCOVERER V I I I )  re- 
mains i n  o r b i t .  

TRANSIT 

One o t h e r  m i l i t a r y  space  p r o j e c t ,  t h e  nav iga t ion  satel- 
l i t e ,  TRANSIT, progressed  t o  t h e  p o i n t  where a launch could 
be a t tempted  i n  1959. T h i s  program i s  designed t o  provide,  
th rough use  of  an instrumented s a t e l l i t e  and modified dop- 
p l e r  technique ,  a h igh ly  a c c u r a t e  g l o b a l  a l l -weather  means 
of  f i x i n g  p r e c i s e l y  t h e  p o s i t i o n  o f  s h i p s  and p o s s i b l y  a i r -  
c r a f t .  

On September 17, 1959, t h e  launch  o f  TRANSIT I, t h e  
f irst  n a v i g a t i o n  s a t e l l i t e ,  was a t tempted  a t  t h e  A t l a n t i c  
Missile Range. I n  s p i t e  of  f a i l u r e  t o  achieve  o r b i t  due 
t o  mal func t ion  o f  t h e  THOR-ABLE t h i r d  stage, s u f f i c i e n t  
d a t a  were a t t a i n e d  from t h i s  sho t  and o t h e r  s tudy  t o  date  
t o  g i v e  s t r o n g  i n d i c a t i o n  t h a t  t h i s  program w i l l  es tabl ish 
t h e  c o r r e c t i o n  f a c t o r s  f o r  r e f r a c t i o n  of  s i g n a l s  through t h e  
ionosphere,  t h u s  enhancing t h e  e n t i r e  a r t  o f  s a t e l l i t e  com- 
munications.  The next  launch  i n  t h e  TRANSIT series is  
scheduled f o r  e a r l y  1960. 

MIDAS 

The M i s s i l e  Defense Alarm System (MIDAS) p r o j e c t  i s  
aimed toward e s t a b l i s h i n g  a r e l i a b l e ,  o p e r a t i o n a l  s a t e l l i t e -  
borne missi le  alarm c a p a b i l i t y .  The M I D A S  p r o j e c t  w i l l  
p l a c e  i n  o r b i t  payloads w i t h  i n f r a r e d  d e t e c t i o n  scanners  
capable  of  keeping watch over  l a rge  a r e a s  o f  t h e  upper 
atmosphere. 

more r e s e a r c h  and development data and t o  ach ieve  h ighe r  
a l t i t u d e s  i n  e a r l i e r  f l i g h t  t e s t s .  The first i n f r a r e d  
scanner  has  been t e s t e d  s u c c e s s f u l l y  and has  been mated 
wi th  t h e  f i rs t  f l i g h t  veh ic l e .  
i s  planned t o  i n c r e a s e  t h e  o p e r a t i o n a l  a l t i t u d e  c a p a b i l i t y  
of  an  e a r l y  u n i t ,  

f o r  e a r l y  1960. 

I n  1959, t h e  MIDAS p r o j e c t  was r e o r i e n t e d  t o  provide  

Modi f i ca t ion  o f  t h e  scanner  

The f irst  r e s e a r c h  and development f l i g h t  is  scheduled 
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ARGUS - 
The e f f e c t s  of nuc lea r  exp los ions  i n  t h e  exosphere 

a r e  being s t u d i e d  under P r o j e c t  ARGUS. 

The c u r r e n t  program o f  i n v e s t i g a t i o n  i n c l u d e s  theo- 
r e t i c a l  s t u d i e s  t o  d e v i s e  new k inds  of  l a b o r a t o r y  and space 
experiments ,  u t i l i z i n g  means o t h e r  t h a n  n u c l e a r  explosions.  
These w i l l  be examined f o r  f e a s i b i l i t y  and c o o r d i n a t i o n  wi th  
t h e  t h e o r e t i c a l  program t o  i n s u r e  s e l e c t i o n  o f  experiments  
which y i e l d  t h e  g r e a t e s t  r e t u r n  p e r  d o l l a r .  

Tests  have i n d i c a t e d  t h a t  h igh  a l t i t u d e  n u c l e a r  ex- 
p l o s i o n s  can a f f e c t  l ong  d i s t a n c e  communication systems. 
F u r t h e r  s t u d i e s  a r e  i n  p rogres s  t o  determine t h e  e x t e n t  t o  
which t h i s  phenomenon could a f f e c t  m i l i t a r y  communications. 

NOTUS 

The o b j e c t i v e  of t h e  communication s a t e l l i t e  p r o j e c t  

T h i s  system i s  expected t o  r e l i e v e  p r e s e n t l y  

(NOTUS) is t h e  development of  a communication system, 
u t i l i z i n g  s a t e l l i t e s  t o  provide  long  range r a d i o  communica- 
t i o n  l i n k s .  
over-crowded t r u n k i n g  f a c i l i t i e s  and t o  improve r e l i a b i l i t y  
of g l o b a l  communication. 

taneous  r e p e a t e r  sa te l l i tes .  
development launching  i n  1962 o f  t h e  so-cal led "fixed 
s a t e l l i t e . "  These dev ices  w i l l  ma in ta in  a fixed p o s i t i o n  
over  a g iven  p o i n t ,  r evo lv ing  a t  t h e  same speed as t h e  E a r t h  
and w i l l  p rovide  broad-band, point-to-point communication 
and ground- to-a i rc raf t  communication; 

The g o a l  of  P r o j e c t  NOTUS is t h e  development of ins tan-  
These w i l l  lead t o  t h e  

SHEPHERD 

I n  February 1959, e lements  of t h e  Active Mini t rack  
f ence  became o p e r a t i o n a l  on a 24-hour b a s i s .  
f u n c t i o n s  t o  d e t e c t ,  i d e n t i f y  and p r e d i c t  o r b i t s  o f  non- 
r a d i a t i n g  o b j e c t s  i n  space.  The o b j e c t i v e  of  t h i s  program 
is t o  o b t a i n  a t  t h e  ear l ies t  p r a c t i c a b l e  d a t e  a space su r -  
v e i l l a n c e  t r a c k i n g  system capable  of  s a t i s f y i n g  m i l i t a r y  
and o t h e r  requirements .  

took  p l ace  on January  22, 1959, on Sputnik 111, a t  t h e  
F o r e s t  C i t y  S t a t i o n .  Since t h a t  time, t h e  s a t e l l i t e s  which 
have been r e p e a t e d l y  d e t e c t e d  by t h i s  system inc lude  DIS- 
COVERER, VANGUARD, and L U N I K  v e h i c l e s .  

T h i s  system 

The f irst  d e f i n i t e  occurrence o f  pas s ive  d e t e c t i o n  
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I n  1959, d e c i s i o n  was reached t o  r e o r i e n t  t h e  e f f o r t  
of t h i s  p r o j e c t  toward improved second g e n e r a t i o n  t r a c k i n g  
systems. P l ans  were formulated f o r  phas ing  ou t  some a s p e c t s  
of  t h e  i n t e r i m  lvfencelf and f o r  implementing t h e  r e o r i e n t e d  
program. These p l a n s  i n c l u d e  t h e  c l o s i n g  down o f  some 
i n t e r i m  s t a t i o n s  and i n c r e a s i n g  t h e  o p e r a t i o n a l  c a p a b i l i t i e s  
of  o t h e r  s t a t i o n s .  

LONG S I G  HT 

P r o j e c t  LONGSIGHT has  as i t s  o b j e c t i v e s  t h e  f i n d i n g  and 
remedying of s e r i o u s  s h o r t  and long  term gaps  i n  s tudy  and 
r e s e a r c h  r e l a t i n g  t o  f o r e s e e n  m i l i t a r y  needs i n  space tech-  
nology. 

I n  1959 work was cont inued on a f e a s i b i l i t y  s tudy  
d e a l i n g  wi th  a nuclear-pulse-propel led space  v e h i c l e  con- 
cep t  ( P r o j e c t  O R I O N ) .  I n  c o n t r a s t  t o  e a r l i e r  e f f o r t ,  t h e  
c u r r e n t  e f f o r t  is  d i r e c t e d  p r i m a r i l y  t o  engineer ing  feasi-  
b i l i t y  s t u d i e s .  

Progress  i s  a l s o  con t inu ing  on r e s e a r c h  and development 
p r o j e c t s  i n  t h e  areas o f  power sources  and c o l l e c t i o n ,  power 
conversion,  energy s t o r a g e  and heat r e j e c t i o n .  Primary 
emphasis i s  on numerous approaches t o  convers ion  of  s o l a r  
and n u c l e a r  energy t o  e l e c t r i c a l  energy i n  t h e  space environ- 
ment. 

I n  t h e  space p ropu l s ion  area o f  P r o j e c t  LONGSIGHT, 
p r o g r e s s  i s  be ing  r e a l i z e d  i n  r e s e a r c h  p r o j e c t s  d e a l i n g  
wi th  e l e c t r i c a l  p ropu l s ion  methods. These p r o j e c t s  i n  
p ropu l s ion  complement r e l a t ed  work sponsored by o t h e r  
agencies .  

PROJECT TRANSFERS TO NASA 

C e r t a i n  p r o j e c t s  were t r a n s f e r r e d  from t h e  Department 
o f  Defense t o  t h e  Nat iona l  Aeronaut ics  and Space Administra- 
t i o n  i n  1959. The first o f  t h e s e  was P r o j e c t  TIROS, t h e  
me teo ro log ica l  s a t e l l i t e  designed t o  provide  weather i n f o r -  
mation on a g l o b a l  basis. T h i s  t r a n s f e r  became e f f e c t i v e  
A p r i l  1 3 ,  1959. I n  view o f  t h e  cont inued i n t e r e s t  of t h e  
Department o f  Defense i n  t h e  r e s u l t s  a t t a i n e d  by TIROS, a 
j o i n t  DOD-NASA adv i so ry  group has  been formed. 

On June  30, 1959, P r o j e c t  CENTAUR was t r a n s f e r r e d  t o  
t h e  Na t iona l  Aeronaut ics  and Space Administration. Th i s  
p r o j e c t  w i l l  p rovide  a liquid-hydrogen-oxygen upper s t a g e  
f o r  p l a c i n g  heavy payloads -- m i l i t a r y  and c i v i l i a n  -- i n  
space. 
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Plans were made i n  t h e  l a s t  q u a r t e r  of  1959 t o  t r a n s f e r  
P r o j e c t  SATURN, t h e  1.5-million-pound-thrust engine c l u s t e r  
t o  t h e  Nat iona l  Aeronaut ics  and Space Adminis t ra t ion.  Pend- 
i n g  Congress iona l  approval  o f  t h e  t r a n s f e r  of t h a t  p o r t i o n  
of t h e  Army B a l l i s t i c  Missile 
t h e  Na t iona l  Aeronaut ics  and Space Adminis ta t ion  i s  exe rc i s -  
i n g  t e c h n i c a l  management and t h e  Department of  Defense 
a d m i n i s t r a t i v e  management. The SATURN s t a t i c  tower a t  t h e  
Army B a l l i s t i c  Missile Agency i s  e s s e n t i a l l y  complete and 
t h e  launch  complex a t  t h e  A t l a n t i c  M i s s i l e  Range has  been 
designed and work i n i t i a t e d .  Four o f  t h e  e i g h t  engines  f o r  
t h e  f i rs t  v e h i c l e  have been s u c c e s s f u l l y  h o t - f i r e d  a t  t h e  
Army B a l l i s t i c  Missile Agency. 

Agency developing SATURN, 

VEHICLE DEVELOPMENT 

The only  s a t e l l i t e  v e h i c l e  development p r o j e c t  remain- 
i n g  i n  t h e  Department of  Defense a t  t h i s  t ime  i s  t h e  AGENA 
upper s t a g e  development. The AGENA is  c u r r e n t l y  used as a 
s a t e l l i t e  v e h i c l e  f o r  DISCOVERER and c e r t a i n  o t h e r  m i l i t a r y  
programs. The AGENA i s  a l s o  planned t o  be used by NASA as 
a replacement  f o r  t h e  VEGA upper s t a g e  development, which 
h a s  r e c e n t l y  been cance l led .  It i s  probable  t h a t  o t h e r  
upper s t a g e  developments w i l l  be r e q u i r e d  f o r  Department of 
Defense a p p l i c a t i o n  i n  t h e  f u t u r e  bu t  t h e s e  requi rements  
cannot  be  c l e a r l y  de f ined  a t  t h i s  t ime. 

DYNA SOAR AEROSPACE DEVELOPMENT 

DYNA SOAR i s  expected t o  c o n s i s t  of a manned, aero- 
space  t e s t  v e h i c l e  which i n  i t s  first t e s t s  w i l l  be  boosted 
by a TITAN ICBM boos ter .  
s i l e  Range w i l l  f i rs t  be unmanned and t h e n  manned, and w i l l  
e x p l o r e  and s o l v e  t h e  problems of f l i g h t  a t  nea r  o r b i t a l  
speeds. It will be able t o  make a c o n t r o l l e d  r e -en t ry  i n t o  
t h e  atmosphere and t o  make a normal landing.  

s t u d i e s ,  p r e l i m i n a r y  des ign  and tests.  
t u r a l  t e s t i n g  was accomplished. Samples of  nose caps  and 
wing l e a d i n g  edges were t e s t e d  i n  wind t u n n e l s  t o  d e f i n e  
t empera tu re  and h e a t i n g  r a t e s ,  which w i l l  be encountered i n  
a c t u a l  f l i g h t .  R e s u l t s  t o  d a t e  look ve ry  promising; how- 
eve r ,  c a r e f u l  e v a l u a t i o n  i s  preceding  developmental  e f f o r t  
t o  i n s u r e  an  adequate  t e c h n i c a l  approach. 

These t e s t s  on t h e  A t l g n t i c  M i s -  

The major e f f o r t  du r ing  t h e  p a s t  yea r  was expended i n  
M a t e r i a l  and s t r u c -  

The Department o f  Defense and NASA are coopera t ing  i n  
t h e  DYNA SOAR development bu t  it i s  funded and managed by 
t h e  Department of  Defense. 



SPACE FLIGHT SUPPORTING RESOURCES 

During Calendar Year 1959, n i n e t e e n  (10 NASA and 9 DOD) 
space  v e h i c l e s  were launched from t h e  Nat iona l  Missile 
Ranges. To a s u b s t a n t i a l  e x t e n t  t h e s e  launchings  were sup- 
po r t ed  by e x i s t i n g  f a c i l i t i e s  and equipment which were 
i n i t i a l l y  provided f o r  m i s s i l e  requirements .  

Procedures such a s  j o i n t  u se  of  f a c i l i t i e s  a r e  being 
a c t i v e l y  implemented t o  o b t a i n  maximum e f f e c t i v e n e s s  o f  space 
f l i g h t  support  resources .  
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CHAPTER 3 

Contributions of the Atomic Energy Commission (AEC) to the 
National Space Program center about Project ROVER and Project 
SNAP, two concepts for attaining nuclear rocket propulsion and 
nuclear-generated auxiliary electric power systems for space- 
craft, respectively. 

PROJECT ROVER 

Reactor  development i n  P r o j e c t  ROVER i s  under  t h e  tech-  
n i c a l  d i r e c t i o n  of  t h e  Los Alamos S c i e n t i f i c  Laboratory 
(LASL). The first p b j e c t i v e s  of  t h e  program are  t o :  1) de- 
ve lop  t e s t - r e a c t o r s  t o  exp lo re  t h e  problems involved i n  
ach iev ing  high-power d e n s i t y ;  2 )  develop r e a c t o r  m a t e r i a l s  
capable  of  w i ths t and ing  high tempera tures ;  and 3 )  i n v e s t i g a t e  
concepts  f o r  convers ion  of  n u c l e a r  energy i n t o  u s e f u l  pro- 
p u l s i o n  forms. 

During 1959, t h e  first f a c i l i t i e s  a t  t h e  Nevada Test 
S i t e  were completed,and on J u l y  1, t h e  f irst  t e s t  r e a c t o r  
( K i w i - A )  was t e s t e d  t o  f u l l  power. K i w i - A  i s  a hea t -  
exchanger dev ice  i n  which t h e  p r o p e l l a n t ,  hea ted  i n  t h e  
r e a c t o r  core ,  is  expended t o  t h e  atmosphere through a noz- 
zle. The second r e a c t o r  i n  t h i s  s e r i e s  i s  be ing  f a b r i c a t e d ,  
and c o n s t r u c t i o n  of  a d d i t i o n a l  t e s t  f a c i l i t i e s  f o r  subse- 
quent  experiments  i s  being i n i t i a t e d .  

PROJECT SNAP 

The SNAP (Systems f o r  Nuclear Aux i l i a ry  Power) program 
h a s  been developing compact, l i g h t w e i g h t  n u c l e a r - e l e c t r i c  
a u x i l i a r y  power u n i t s  f o r  space v e h i c l s s .  Two approaches 
have been fol lowed:  one, t h e  development of  r ad io i so tope -  
powered u n i t s  and, two, t h e  development o f  small r e a c t o r  
powered u n i t s .  

Coo, Balt imore,  Md, The r e a c t o r  u n i t s  a r e  be ing  developed 
by Atomics I n t e r n a t i o n a l ,  a Div i s ion  of North American 
Av ia t ion ,  Inc., Canoga Park,  Calif. 

The r a d i o i s o t o p e  u n i t s  are  be ing  developed by t h e  Mar t in  
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Advanced Heat-to-Electricity Conversion Systems 

In  addi t ion t o  developing compact sources of nuclear 
Power, the SNAP Program a l s o  sponsors the development of 
advanced hea t - to-e lec t r ic i ty  conversion systems capable of 
operating i n  the space environment. The SNAP Program has 
demonstrated a unique Rankine cycle, using mercury both as 
the working f l u i d  and machinery lubricant ,  and u t i l i z i n g  
so l id - s t a t e  thermoelectric elements and thermionic devices* 
Extensive work w i l l  be necessary t o  provide the long-term 
r e l i a b i l i t y  essentiax t o  operation i n  space. 

of the SNAP program are Thompson Ramo-Woolridge, Inc., Cleve- 
land, Ohio; Minnesota Mining and Manufacturing Co., S t .  P a d ,  
Minn.; Thermo-Electron Engine Corp., Cambridge, Mass.; United 
Electronics  Co., Newark, N i J . ;  and Westinghouse Research 
Laboratories,  Pit tsburgh, Pa. 

Companies par t ic ipa t ing  i n  the energy conversion port ion 

Thermoelect r i c  Generators 

The f irst  complete SNAP 3 thermoelectric generator,  de- 
l ivered  t o  the AEC by the Martin Company i n  January, weighed 
f i v e  pounds, had no moving parts, and produced 2.5 watts of 
e l e c t r i c i t y  from 1495 cu r i e s  of Polonium-210. 
125-watt extension of the SNAP 3 concept, I s  being developed 
as a ground-demonstration u n i t  only. An e l e c t r i c a l l y  heated 
uni t  w i l l  be completed t h i s  year. 

SNAP l A ,  a 

Nuclear Reactor Space Power Systems 

h y d r i d e  moderated reactor ,  homogeneously fueled w i t h  3 kg of 
U-235. The reactor  weighs approximately 220 l b s .  and produces 
50 kw of reac tor  power a t  12000F out le t  temperature. It was 
t e s t e d  a t  design power and temperature on November 9. Develop- 
ment of advanced turboelec t r ic  machinery t o  convert reactor  
heat t o  e l e c t r i c i t y  i s  proceeding a t  a r a t e  t o  permit the first 
integrated reactor  and power conversion system t e s t s  during the 
f i rs t  o r  second quarter of  FY 1961. The over-all  weight of 
SNAP 2 i s  expected t o  be about 500 Lbs., exclusive of shielding. 
A t e s t  f a c i l i t y  i s  under construction a t  the AECTs s i t e  i n  Los 
Angeles County which w i l l  provide f o r  t e s t i n g  the complete SNAP 
2 uni t .  T h i s  f a c i l i t y  i s  scheduled f o r  completion ea r ly  i n  
FY 1961 . 

The SNAP 2 space power system is  based on a small Zirconium 

SNAP 8, a Jo in t  AEC-NASA program has been i n i t i a t e d  t h i s  
year. 
an extension of the SNAP 2 reac tor  concept. 
ing t o  negot ia te  a contract  with industry t o  develop the 

The reac tor  developed w i l l  be handled by the AEC as 
NASA I s  proceed- 
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energy convers ion  equipment. Th i s  space  power p l a n t  (produc- 
i n g  30-kw of useab le  power) is  expected t o  i n c l u d e  a r e a c t o r  
weighing approximately 250 lbs., and a s s o c i a t e d  power conver- 
s i o n  equipment f o r  a t o t a l  of approximately 900 l b s . ,  exclu- 
s i v e  of s h i e l d i n g .  

Thermoelec t r ic  Generator  Systems 

SNAP 10, an AEC p r o j e c t  t o  produce a completely s t a t i c ,  
reactor-powered, t h e r m o e l e c t r i c  g e n e r a t o r  producing 300 w a t t s  
of  e l e c t r i c i t y ,  h a s  been designed. Disc-shaped f u e l  e lements  
of t h e  SNAP-2 material a r e  be ing  manufactured. The construc-  
t i o n  of a t h e r m o e l e c t r i c  g e n e r a t o r  is  be ing  n e g o t i a t e d  wi th  
indus t ry .  A n u c l e a r  t e s t  i s  planned f o r  t h e  first q u a r t e r  of 
FY 1961 i n  t h e  new environmental  t e s t  f a c i l i t y .  

PLA SMA-T HERMOCOU PLE 

A method of d i r e c t l y  conve r t ing  n u c l e a r  energy t o  e lec-  
t r i c a l  energy was demonstrated i n  A p r i l  a t  t h e  Los Alamos 
S c i e n t i f i c  Laboratory.  The experimental  thermocou l e  d e v i c e  
was composed of two "legst '  -- one a cesium plasma P an e lec-  
t r i c a l l y  n e u t r a l  g a s  of i o n s  and e l e c t r o n s ) ,  and t h e  o t h e r  a 
high-temperature ,  enr iched  uranium f u e l  element. When t h e  
d e v i c e  was p laced  i n  t h e  LASL Omega West r e s e a r c h  r e a c t o r ,  
f i s s i o n  r e a c t i o n  i n  t h e  uranium of t h e  f u e l  element l e g  r a i s e d  
t h e  uranium t o  a h igh  temperature .  
ence between t h e  uranium and t h e  cesium (which was kept  r e l a -  
t i v e l y  c o o l )  produced t h e  Seebeck ( thermocouple)  e f f e c t ,  r e -  
s u l t i n g  i n  a s h o r t  c i r c u i t  c u r r e n t  of 30 t o  40 amperes and an  
open c i r c u i t  v o l t a g e  of about  3.8 v o l t s .  

s t i l l  i n  a very  e a r l y  phase,  t h e  experiment appeared t o  demon- 
s t r a t e  a p o t e n t i a l l y  v a l u a b l e  means of producing e l e c t r i c  
power f o r  space  v e h i c l e s  and f o r  p o s s i b l e  u s e  i n  sma l l  mobile  
n u c l e a r  power p l a n t s  i n  remote a reas .  

The t empera tu re  d i f f e r -  

While it is  recognized t h a t  t h e  work on t h i s  dev ice  is 
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CHAPTER 4 

DEPARTMENT OF STATE 

In seeking the establishment internationally of a sound frame- 
work for the exploration and use of outer space, the United 
Sates has recognized two basic aspects of the opportunities and 
problems arising from outer space activities. 

First ,  the United States has expressed its willingness to par- 
ticipate in  a study of the possibility of assuring that outer space 
be used for peaceful purposes only. In this regard, the United 
States has said that if  there is general agreement to proceed with 
such a study on a multilateral basis, this country would be pre- 
pared to join in examining the matter without awaiting the con- 
clusion of negotiations in other substantive areas related to the 
reduction and control of armaments. During 1959, the United 
States reemphasized the importance it attaches to this aspect of 
outer space considerations. 

Second, as Secretary of State Christian A. Herter stated in an 
address before the Fourteenth Session of the United Nations 
General Assembly, September 17, 1959: “Recognizing that 
progress in  disarmament might be slow, however, the United 
Sates has  urged that peaceful uses of outer space be considered 
as a separate step toward constructive change.” During 1959 
significant steps forward were taken in this area. 

ACTIVITIES OF THE UNITED NATIONS GENERAL ASSEMBLY 

I n  a s ta tement  of December 11, 1959, i n  t h e  United 
Nat ions ,  Ambassador Lodge c a l l e d  a t t e n t i o n  t o  t h e  f a c t  t h a t  
e v e n t s  in o u t e r  space  du r ing  t h e  p a s t  two y e a r s  have cha l -  
l enged  man’s p o l i t i c a l  a s  w e l l  a s  h i s  t e c h n o l o g i c a l  inven- 
t i v e n e s s .  Ambassador Lodge s t a t e d :  “It is  a prime t a s k  of 
governments and o f  t h e  United Nat ions  t o  see t o  it t h a t  
p o l i t i c a l  p rog res s  keeps pace wi th  s c i e n t i f i c  change. 
t h i s  i s  done, t h e  world r u n s  t h e  s e r i o u s  r i s k  of  r e l y i n g  on 
p o l i t i c a l  i n s t i t u t i o n s  and arrangements  t h a t  a r e  outmoded 
and inadequate  .’* 

Unless 
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With t h e  o b j e c t i v e  of provid ing  an  informed b a s i s  f o r  con- 
s i d e r a t i o n  o f  o u t e r  space m a t t e r s  by t h e  United Nations,  t h e  
United S t a t e s  p a r t i c i p a t e d  i n  and s t r o n g l y  supported t h e  work 
of t h e  United Nations Ad Hoc Committee on t h e  Peaceful  Uses-of  
Outer  Space, which h a d T e K e s t a b l i s h e d  by t h e  General Assembly 
a t  i t s  T h i r t e e n t h  Session '  i n  1958 and which met a t  United Na- 
t i o n s  Headquarters du r ing  May and June, 1959. The work of t h e  -- Ad Hoc Committee represented  t h e  f i r s t  i n t e r n a t i o n a l  e f f o r t  t o  
survey comprehensively t h e  o p p o r t u n i t i e s  and problems a r i s i n g  
i n  connect ion wi th  t h e  peace fu l  exp lo ra t ion  and use of o u t e r  
space.  

Although f i v e  members, inc luding  t h e  Sovie t  Union, d i d  
no t  p a r t i c i p a t e  a s  a r e s u l t  o f  disagreement over  membership, 
t h e  Ad Hoc Committee completed i t s  t a s k  i n  an o b j e c t i v e  manner,, 
drawing on t h e  a s s i s t a n c e  of s c i e n t i f i c  and l e g a l  e x p e r t s  from 
t h e  t h i r t e e n  p a r t i c i p a t i n g  coun t r i e s .  The Ad - Hoc Committee's 
r e p o r t  has  provided t h e  General Assembly w i n  a u s e f u l  i n t r o -  
duc t ion  t o  c u r r e n t  a c t i v i t i e s  of i n t e r n a t i o n a l  bodies  i n  t h e  
f i e l d  o f  o u t e r  space,  t h e  a r e a  of i n t e r n a t i o n a l  s c i e n t i f i c  co- 
ope ra t ion  which might a p p r o p r i a t e l y  be undertaken under t h e  
ausp ices  of t h e  United Nations,  t h e  n a t u r e  of t h e  1ega l .p rob-  
lems which may a r i s e  from t h e  exp lo ra t ion  and use of o u t e r  
space,  and f u t u r e  o r g a n i z a t i o n a l  arrangements t o  f a c i l i t a t e  in- 
t e r n a t i o n a l  coopera t ion  i n  t h i s  f i e l d  w i t h i n  t h e  framework of 
t h e  United Nations. 

T-- 

With r e s p e c t  t o  t h e  ques t ion  of  f u t u r e  United Nations or- 
g a n i z a t i o n ,  t h e  Four teenth  Sess ion  of t h e  General  Assembly es- 
t a b l i s h e d  on December 1 2 ,  1959, a new Committee on t h e  Peace- 
f u l  Uses of Outer  Space t o  follow-up t h e  explora tory  work of 
t h e  Ad Hoc Committee by s tudying  p r a c t i c a l  and f e a s i b l e  means 
f o r  g i v i n g  e f f e c t  t o  programs i n  t h e  peace fu l  u s e s  of o u t e r  
space which could a p p r o p r i a t e l y  be  undertaken under United Na- 
t i o n s  ausp ices ,  and by cont inuing  t h e  s tudy  of l e g a l  problems. 
An e a r l y  t a s k  o f  t h e  new committee w i l l  b e  t o  work out  propo- 
sa l s  with r e s p e c t  t o  convening a s c i e n t i f i c  conference f o r  t h e  
exchange of exper ience  i n  t h e  peacefu l  u s e s  of o u t e r  space. 
The United S t a t e s  has  welcomed t h e  oppor tun i ty  t o  t a k e  p a r t  i n  
such a conference.  

w i l l  s e r v e  f o r  t h e  y e a r s  1960 and 1961: Albania, Argentina,  
A u s t r a l i a ,  Aus t r i a ,  Belg ium,  B r a z i l ,  Bulgar ia ,  Canada, 
Czechoslovakia,  France,  Hungary, Ind ia ,  I r an ,  I t a l y ,  Japan, 
Lebanon, Mexico, Poland, Romania., Sweden, Union of Sovie t  So- 
c i a l i s t  Republ ics ,  United Arab Republic,  United Kingdom, and 
United S t a t e s .  

-7 

The new committee c o n s i s t s  of t h e  fo l lowing  members, who 

Co-sponsorship by twelve  c o u n t r i e s  of t h e  r e s o l u t i o n  c a l l -  
i n g  f o r  es tab l i shment  of  t h e  new committee and t h e  unanimous 
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I .  

approval  of  t h e  r e s o l u t i o n  b y ' t h e  General  Assembly have l a i d  
t h e  groundwork f o r  an i n c r e a s i n g l y  e f f e c t i v e  c o n s i d e r a t i o n  of 
o u t e r  space  problems by t h e  United Nations. 
s u c c e s s f u l  outcome of t h e  p r o t r a c t e d  n e g o t i a t i o n s  between t h e  
United S t a t e s  and t h e  Sovie t  Union r e s p e c t i n g  t h i s  matter re-  
p r e s e n t s  a s i g n a l  achievement from t h e  p o i n t  of view of t h e  
a b i l i t y  of t h e  two c o u n t r i e s  t o  r each  u s e f u l  agreement i n  area 
of  major i n t e r e s t  e 

Furthermore,  t h i s  

Success of o r g a n i z a t i o n a l  e f f o r t s -  i n  t h e  United Nat ions 
was p a r a l l e l e d  du r ing  1959 by t h e  agreement reached anong mem- 
b e r s  of t h e  i n t e r n a t i o n a l  s c i e n t i f i c  community on a c h a r t e r  f o  
t h e  Committee on Space Research (COSPAR) of t h e  I n t e r n a t i o n a l  
Council  of  S c i e n t i f i c  Unions, The c h a r t e r  p rov ides  f o r  broad1 
based membership of i n t e r e s t e d  n a t i o n a l  s c i e n t i f i c  i n s t i t u t i o n  
and i n t e r e s t e d  i n t e r n a t i o n a l  s c i e n t i f i c  unions,  The United 
S t a t e s  has  regarded a s  encouraging t h i s  development o u t s i d e  of 
governmental  channels  of t h e  t r a d i t i o n a l  methods of communica- 
t i o n  and coope ra t ion  among  the world 's  s c i e n t i s t s .  

OTHER INTERNATIONAL ACTIVITIES 

Discuss ion  of o u t e r  space n a t t e r s  i n  t h e  United Nat ions 
has  emphasized t h e  d e s i r a b i l i t y  of conduct ing t h e  e x p l o r a t i o n  
and u s e  of o u t e r  space i n  an o r d e r l y  and open manner. These 
p r i n c i p l e s  have been g iven  p r a c t i c a l  e f f ec t '  by t h e  United S t a t  
i n  i n i t i a l  i n t e r n a t i o n a l  consul . ta t ion r ega rd ing  s p e c i f i c  r e g u l  
t o r y  problems, i n  t h e  conduct of t h i s  countryvs o u t e r  space  ef 
f o r t ,  and i n  t h e  d i s semina t ion  of s c i e n t i f i c  r e s u l t s  o f  t h i s  e 
f o r t  . 

A l l o c a t i o n  of  r a d i o  f r e q u e n c i e s  r e p r e s e n t s  t h e  f irst  y rac  
t i c a l  problem of a r e g u l a t o r y  c h a r a c t e r  which has  a r i s e n  i n  t h  
o u t e r  space  f i e l d  and c o n s t i t u t e s  an  important  element i n  t h e  
p r o v i s i o n  i n t e r n a t i o n a l l y  of a basis  f o r  t h e  o r d e r l y  conduct o 
o u t e r  space  a c t i v i t i e s ,  Meeting wi th  over  e igh ty  o t h e r  coun- 
t r i e s  i n  t h e  I n t e r n a t i o n a l  Admin i s t r a t ive  Radio Conference of 
t h e  I n t e r n a t i o n a l  Telecommunication Union, which was he ld  i n  
Geneva, August th rough December, 1959, t h e  United S t a t e s  c a l l e  
a t t e n t i o n  t o  t h e  need f o r  r e s e r v i n g  r a d i o  f r e q u e n c i e s  f o r  spac 
communications and r a d i o  as t ronomica l  research .  The Conferenc 
accorded some r e c o g n i t i o n  t o  t h i s  problem and made minimal p ro  
v i a o n  f o r  f r e q u e n c i e s  f o r  t h e s e  s e r v i c e s .  However, t h e  re- 
s u l t s  of t h e  Conference can be regarded a s  only  a f i rs t  s t e p  
toward r e s o l u t i o n  of  a problem which w i l l  become i n c r e a s i n g l y  
p r e s s i n g  i n  t h e  f u t u r e .  
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With r e s p e c t  t o  Cooperat ion ' in  t h e  conduct of o u t e r  
space a c t i v i t i e s ,  t h e  p n i t e d  S t a t e s  has  regarded t h e  exten- 
s i o n  of  i t s  space v e h i c l e  t r a c k i n g  o p e r a t i o n s  as essen t i a l ly  

coope ra t ive  effor t  of t h i s  country and t h e  o t h e r  c o u n t r i e s  
volved. Where p r a c t i c a l ,  p rov i s ion  i s  made f o r  a c t i v e  
r t i c i p a t i o n  by o t h e r  c o u n t r i e s  both i n  t h e  s p e c i a l  t r ack -  

o p e r a t i o n s  r eqqf red  i n  connect ion wi th  s p e c i f i c  scien-  
i c  a c t i v i t i e p  a s  w e l l  as i n ' t h e  case  of t h e  r a d i o  and 
i c a l  t r a c k i n g  s t a t i o n s  which comprise t h e  b a s i c  t r a c k i n g  
work. Major a c t i v i t i e s  i n  t h i s  area dur ing  1959 included 
o t i a t i o n s  t o  p lace  on a more permanent b a s i s  many of t h e  
cking s t a t i o n s  e s t a b l i s h e d  during t h e  I n t e r n a t i o n a l  Geo- 
s i c a l  Year, t o  e s t g b l i s h  new s t a t i o n s  f o r  t r a c k i n g  deep 
ce probes,  and t d  e ' s tab l i sh  t h e  s p e c i a l  t r a c k i n g  network 

i r e d  i n  support  of P r o j e c t  Mercury. The number of 
t r i e s  wi th  which arrangements  have been made o r  a r e  cur- 
l y  under d i scuss ion  on t h e  governmental o r  t e c h n i c a l  

e l s  i s  approaching twenty.  

S i m i l a r l y ,  t h e  United S t a t e s  has  a c t i v e l y  sought t h e  
oopera t ion  of o t h e r  c o u n t r i e s  i n  t h e  planning and conduct 
f s c i e n t i f i c  space a c t i v i t i e s .  Offers of cooperat ion have 
een extended t o  t h e  i n t e r n a t i o n a l  s c i e n t i f i c  community 
hrough t h e  Committee'on Space Research and t o  s c i e n t i s t s  of 
AT0 c o u n t r i e s  through t h e  NATO Science Committee i n  recog- 
i t i o n  of t h e  f a c t  that  t h e  common i n t e r e s t s  of NATO c o u n t r i e s  
o beyond m i l i t a r y  matters,. On a b i l a t e r a l  b a s i s ,  t h e  pos- 
i b i l i t i e s  of s c i e n t i f i c  coopera t ion  have been d iscussed  with 
number of c o u n t r i e s  which possess  s c i e n t i f i c  and t e c h n i c a l  

petence bear ing  on ' the  conduct of  o u t e r  space a c t i v i t i e s ,  

t h  s a t e l l i t e s  o r  deep space probes.  
which a r e  not themselves  engaged i n  t h e  launching of 

Looking t o  t h e  f u t u r e ,  t h e  United S t a t e s  played a lead- 
g r o l e  dur ing  1959 i n  b r ing ing  t o  t h e  a t t e n t i o n  of t h e  
r l d  Meteorological  Organizat ion t h e  o p e r a t i o n a l  a s  well as  
e r e s e a r c h  p o t e n t i a l i t i e s  of meteoro logica l  s a t e l l i t e s .  
e United S t a t e s  h a s  t h u s  recognized t h e  i n t e r e s t  of a l l  
t i o n s  i n  sha r ing  t h e  b e n e f i t s  which may u l t i m a t e l y  

e s u l t  from s e r v i c e  a c t i v i t i e s  of t h i s  type .  

I 
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CHAPTER 5 

NATIONAL SCIENCE FOUNDATION 

One of the principal objectives of the National Science Founda- 
tion (NSF) is to support basic research of a pioneering nature in 
all areas of science. In the main, this is done through grants to 
non-profit institutions for the support of research projects pro- 
posed by staff scientists of the institutions involved. A few 
special grants and contracts have been let for the development 
of special instrumentation or facilities which are deemed par- 
ticularly important for the advancement of research in  particular 
fields. A substantial part of these efforts is devoted to  the 
support of scientific investigations that seek an understanding 
of the fundamental laws of the physical universe. 

BASIC SCIENCE PROGRAMS RELATED TO SPACE 

NSF Encourages Work i n  Underemphasized but Important Areas 

I n  t h e  areas of space sc i ence ,  NSF a c t i v i t y  c o n s i s t s  
p r i m a r i l y  i n  suppor t ing  b a s i c  r e s e a r c h  which c o n t r i b u t e s  t o  
a n  unders tanding  of t h e  phys ica l  and b i o l o g i c a l  p rocesses  
o c c u r r i n g  i n  t h e  space environment.* An e f f o r t  i s  made by 
NSF t o  g i v e  p a r t i c u l a r  encouragement t o  needs  of  t h e  funda- 
mental  s c i e n c e s  f o r  s c i e n t i f i c  o b s e r v a t i o n s  and experiments  
which can on ly  be met by use of space v e h i c l e s  such a s  satel-  
l i t e s ,  space probes,  h igh  a l t i t u d e  r o c k e t s ,  e t c .  I n  s p e c i f i c  
cases, t h e  Foundation p rov ides  suppor t  t o  s tudy  t h e  c h a r a c t e r  
and f e a s i b i l i t y  of exper imenta l  equipment s u i t a b l e  f o r  re- 
s e a r c h  i n  o u t e r  space,  recogniz ing  t h a t  r e s e a r c h  f o r  space 
e x p l o r a t i o n  a s  such, and p rov i s ion  of v e h i c l e s  and t h e i r  
s chedu l ing  are  e s s e n t i a l l y  an NASA r e s p o n s i b i l i t y .  

The more b a s i c  a r e s e a r c h  r e s u l t ,  t h e  wider i s  t h e  area 
o f  i t s  p o t e n t i a l  a p p l i c a t i o n .  For  t h i s  reason ,  it is  d i f f i -  
c u l t  t o  set  down exac t  c r i t e r i a  f o r  determining whether a 
p a r t i c u l a r  p r o j e c t  has  "close" r e l a t i o n  t o  space sc ience .  
The problem i s  most apparent  i n  t h e  c a s e  of phys i c s  r e s e a r c h  
p r o j e c t s ,  where it is  d i f f i c u l t  t o  t h i n k  o f  an area o f  in- 
v e s t i g a t i o n  which does - not  have some a p p l i c a t i o n  t o  space 
s c i e n c e  o r  technology (consider,  f o r  example, mechanics, 
n u c l e a r  phys ics ,  f l u i d  dynamics, plasma hys i c s ,  low temper- 
a t u r e  r e sea rch ,  and s o l i d  s t a t e  r e s e a r c h  P . Simi la r ly ,  i n  

* NSk'-Grants f o r  Space-Related Basic Research Program are  i n  
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t h e  b i o l o g i c a l  and medical  s c i e n c e s  programs, d i f f i c u l t i e s  
a r e  presented  i n  de te rmining  a "c lose t t  r e l a t i o n s h i p  w i t h  
space  science.  The Foundation, however, suppor t s  a very sub- 
s t a n t i a l  program o f  r e s e a r c h  i n  t h e  b i o l o g i c a l  and medical  
s c i ences ,  much of which w i l l  f i n d  important  a p p l i c a t i o n  and 
use  i n  space sc ience .  I n  c o n s t r u c t i n g  t h e  t a b u l a t i o n  g iven  
i n  Appendix A ,  t h e  r u l e  has  been t o  inc lude  among t h e  p r o j e c t s  
a c t i v e  as  of November 20, 1959: 

( a )  A l l  p r o j e c t s  i n  t h e  Astronomy Program. 

( b )  Only t h o s e  p r o j e c t s  i n  t h e  Atmospheric Sc iences  
Program which dea l  wi th  t h e  e f f e c t s  of o b j e c t s  out-  
s i d e  t h e  e a r t h ' s  atmosphere ( s u c h  a s  t h e  sun)  upon 
t h e  ear th ' s  atmosphere, o r  which employ extra- 
t e r r e s t r i a l  v e h i c l e s  i n  t h e  r e s e a r c h  procedure. 

( c )  Only t h o s e  p r o j e c t s  i n  th,e Chemistry Program which 
d e a l  s p e c i f i c a l l y  wi th  t h e  behavior  of subs t ances  a t  
extremely h igh  or extremely low temperatures .  

( d )  Only t h o s e  p r o j e c t s  i n  t h e  Ea r th  Sc iences  Program 
which deal  w i t h  geophys ica l  p r o p e r t i e s  a f f e c t i n g  
t h e  e a r t h  as  a whole o r  wi th  p r o p e r t i e s  which a r e  
d e t e c t a b l e  a t  g r e a t  d i s t a n c e s  above t h e  s u r f a c e ,  
such a s  t h e  magnetic f i e l d .  

( e )  Se lec t ed  p r o j e c t s  from t h e  Engineer ing Sc iences  
Program d e a l i n g  d i r e c t l y  wi th  meteoroids ,  mate- 
r i a l s  a t  h igh  tempera ture ,  combustion, and e lec-  
t rohydrodynamics. 

( f )  No p r o j e c t s  i n  t h e  Mathematical  Sc iences  Program, 
a l though  t h e  Foundat ion 's  suppor t  of  computers 
f o r  r e s e a r c h  w i l l  f i n d  a p p l i c a t i o n  and use  i n  many 
phases of space  s c i e n c e  - o r b i t  computation, aero- 
dynamics, and t h e  l i k e .  

Only t h o s e  p r o j e c t s  i n  t h e  Phys ics  Program con- 
cerned wi th  primary cosmic r a y  phenomena. 

No p r o j e c t s  a t  p r e s e n t  i n  t h e  B io log ica l  and Medical 
Sc iences  Program a l though ,  a s  noted ,  much of t h e  
suppor ted  r e s e a r c h  w i l l  f i n d  a p p l i c a t i o n  and use  i n  
space sc i ence  

( g )  

( h )  

I n  some i n s t a n c e s  a p r o j e c t  w i l l  be l i s t e d  under one pro- 
gram when t h e  name of t h e  p r o j e c t  would imply t h a t  t h e  r e s e a r c h  
i s  i n  t h e  area of a n o t h e r  program. I n  these  cases ,  it should 

r. 

i 

i 
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be assumed t h a t  t h e  background, in te res t s ,  and .  s p e c i a l  t ech-  
n iques  of t h e  i n v e s t i g a t o r s  stem'Trbm' an 'area :of t h e  Program 
under which t h e  l i s t i n g  i s  made. 

S e v e r a l  of t h e  p r o j e c t s  i n  t h e  r e g u l a r  programs i n ' s u p -  
p o r t  of b a s i c  r e s e a r c h  are o f  s u f f i c i e n t  i n t e r e s t - t o  warran t  
s p e c i a l  mention. 

The National Radio Astronomy Observatory 

T h i s  f a c i l i t y  i s  l o c a t e d  a t  Green Bank, West V i r g i n i a .  
The l o c a t i o n  has  been e s p e c i a l l y  s e l e c t e d  because of t h e  low 
l e v e l  of  t h e  l o c a l  r a d i o  n o i s e  i n t e r f e r e n c e ,  The instrumenta-  
t i o n  i n c l u d e s  one 8S-foot e q u a t o r i a l l y  mounted r a d i o  t e l e s c o p e  
(now i n  f u l l  o p e r a t i o n )  and one 14oOfoot  telescope s i m t l a r l y  
mounted (p lanned  t o  go i n t o  o p e r a t i o n  i n  1961). Both t e l e -  
scopes a r e  o r  will be u s a b l e  over  t h e  e n t i r e  range of wave- 
l e n g t h s  employed i n  r a d i o  astronomy down t o  3 cent imeters .  
A t  p r e s e n t  r e c e i v e r s  a r e  o p e r a t i n g  a t  3.75 cen t ime te r s  (broad. 
band t ravel ing-wave t u b e  t y p e ) ,  21 c e n t i m e t e r s  and 68 c e n t i -  
me te r s .  The Observatory is being  c o n s t r u c t e d  and opera ted  
under c o n t r a c t  by t h e  Assoc ia ted  U n i v e r s i t i e e ,  Incorpora ted .  
All q u a l i f i e d  U .  S. astronomers  have acce8s  t o  t h e s e  f a c i l i -  
t i e s ,  w i t h  p r i o r i t i e s  determined by t h e  s c i e n t i f i c  merit of 
t h e i r  r e s p e c t i v e  p r o j e c t s .  

- The K i t t  Peak Nat iona l  Observatory 

T h i s  obse rva to ry  has been e s t a b l i e h e d  on K i t t  Peak, 

i n d i c a t e d  t h a t  K i t t  Peak appea r s  t o  offer t h e  most promising 
s i t e  in t h e  southwestern p a r t  of t h e  United S t a t e s  f o r  r e s e a r c h  
w i t h  v e r y  l a r g e  a s t ronomica l  t e l e s c o p e s .  

lannecl i nc lude  a 36-inch r e r l e c t o r  and an 80-inah t e l e scope  
!scheduled f o r  completion i n  1960), and a 60-inch e o l a r  
t e l e s c o p e  ( lanried f o r  completion i n  1961). The s o l a r  tele- 
scope w i l l  ! e s e v e r a l  times la rger  t h a n  t h e  largest inst rument  
of  t h i s  kind now I n  e x i s t e n c e .  The Observatory is be in  
s t r u c t e d  under c o n t r a c t  by t h e  Assoc ia t ion  of Un ive r s i t  e 8  f o r  
Research i n  Astronomy. 
w i l l  have a c c e s s  t o  these f a c i l i t i e s ,  w i t h  p r i o r i t i e s  deter-  
mined by t h e  s c i e n t i f i c  merbt of t h e i r  r e s p e c t i v e  p roJec t s .  

a d d i t i o n a l  funding  has  been provided t o  enable  It t o  undertake 
v e r y  long  range  conceptua l  and p re l imina ry  des ign  s t u d i e s  on 
a modera te ly  large space te lescope.* Aper tures  o f  t h e  o r d e r  of 
50 i n c h e s  are be ing  cons idered .  
an i n s t rumen t  which would be u s e f u l  for a wide v a r i e t y  of 
r e s e a r c h  problems i n v o l v i n g  spectroscopy,  d i r e c t  photography 
and photometry i n  t h e  u l t r a v i o l e t  r e g i o n  and w i t h  an o p t i c a l  

Arizona, 40 miles Southwest O f  Tucson. Extens ive  S i t e  surveys  

The in s t rumen t s  now 

f con- 
A l l  q u a l i f i e d  United S t a t e s  astronomers 

I n  response  t o  a proposa l  from t h i s  Observatory,  s p e c i a l  

The i n t e n t i o n  i s  t o  des ign  

* See a l s o  Chapter 8 ,  Smithsonian Ast rophys ica l  Observatory 

- 39 - 



r e s o l u t i o n  a s  c lose  as  p o s s i b l e  t o  t h e  th 'eore t icab  l i m i t  
determined by t h e  ape r tu re .  It is  hoped t h a t  t h e  t e l e s c o p e  
might be placed i n  a twenty-four htm? o r b i t  and remaiin oper- 
a b l e  f o r  a t  least  a year ,  perhaps f o r  10 years ,  If1 success- 
f u l  it is  contemplated t h a t  t h e i t e l e s c o p e  wduld be  a v a i l a b l e  
f o r  use by a l l  q u a l i f i e d  U. S. astranomerh. No time schedule  
f o r  completion o r  launching has  been s e t ,  It i s  intended t h a t  
t h e  work proceed f b r  a s  long a per iod  of time a s  p o s s i b l e  f r e e  
from t h e  p r e s s u r e  of h u n c h i n g  schedules ,  Close l i a i s o n  i s  
be ing  maintained wi th  NASA, and it is  be l ieved  t h a t  when a 
workable instrument  can be produced, perhaps f i v e  o r  t e n  y e a r s  
hence, v e h i c l e s  capable  of p l a c i n g  it' i n  o r b i t  w i l l  e x i s t .  

P h o t o e l e c t r i c  Image Tubes 

A t  t h e  p r e s e n t  t ime t h e  b e s t  a v a i l a b l e  method f o p  record- 
ing  t h e  information which a t e l e s c o p e  c o l l e c t s  from ari extended 
a r e a  of t h e  sky ( such  a s  t h a t  occupied by a galaxy o r  a s t a r  
c l u s t e r )  i s  by means of a photographic  p l a t e .  The f a s t e s t  
a v a i l a b l e  photographic  emulsions have a very low e f f i c i e n c y ,  
however. It i s  genera l ly '  found t h a t  only one photon i n  evqry 
thousand which s t r i k e  t h e  p l a t e  forms a d i s t i n c t  blackened 
image. The r e s u l t  i s  t h a t  it t a k e s  apPrdximately 1,000 t imes  
a s  long t o  photograph a f a i n t  galaxy a s  is  t h e o r e t i c a l l y  neces- 
sary.  

A number of pho toe lec tp i c  dev ices  Whkch g i v e  promise of 
g r e a t l y  i n c r e a s i n g  t h e  e f f i cdenc  of t h e  photographic  proce- 

depend on t h e  f a c t  t h a t  a photon, when s t r i k i n g  a n ' a p p r o p r i a t e  
t y p e  of photsemissive su r face ,  w i l l  cause an e l e c ' t r o n i t o  be 
emit ted w i t h  an  e f f i c i e n c y  of one e lec t ' ron  f o r  approximately 
every t e n  photons. 
energy by means of  a c c e l e r a t i n g  e l e c t r b d e s ,  ,so t ha ' t  ' i $  Sub- ' 
seqttently produces a d i s t i n c t  blackerled imdge on a phdtdgraphic 
p l a t  e . 
inexpensive,  e f f i c i e n t  l i g h t  arnplif i e r s  for'  Astr'ofiomidal pur- 
poses, 
e f f e c t i v e l y  mul t ip ly  t h e  a p e r t u r e  of ariy e x i s t i n g  largE! t e l e -  
scope by a f a c t o r  between 5 and 10.i 
adminis tered by t h e  Carnegie  I n s t i t u t i o n  of Washington. 

dure  have been developed during e he postwar (yea r s .  They' a l l  

Each electr 'on can then  be glved a high 

The puppose of t h e  Image Tube prbjbc't  i d  t o  develop simple,  

If s u c c e s s f u l  ( a s  appeaQs l i k e l y ) ,  t h e s e  dev ices  'would 

Th i s  'p ro jec t  i s  being 

High Al t i t ud , e  Astronomy, 

The angu la r  r e so l t l t  ion  o b t a i n a b l e  i n  as t ronomical  photo- 
graphs' t aken  from ground-based o b s e r v a t o r i e s  i s  l i rhi ted by t h e  
f l u c t u a t i o n s  i n  t h e  r e f r a c t i o n  of t h e  e a r t h ' s  atmosphere. These 
are t h e  same f l u c t u a t i o n s  which a r e  r e spons ib l e  f o r  t h e  twinkl ing  
of t h e  s tars  and produce t h e  cond i t ion  known as  poor astronomical 
"seeing". I n  t h e  c a s e  of photographs taken  a t  n i g h t  with p re sen t  



t e l e s c o p e s ,  t h e  angu la r  diameter  of a poin t  image (such as a 
s t a r )  i s  never  l ess  t h a n  0.3 seconds of  a r c .  

The most promising means of o b t a i n i n g  b e t t e r  r e s o l u t i o n  
i n  as t ronomica l  photographs i s  t o  mount a t e l e scope  on a p l a t -  
form which i s  a t  an a l t i t u d e  well  above most of t h e  e a r t h ' s  
atmosphere. The Pr ince ton  i n v e s t i g a t o r s  have a l r eady  success-  
f u l l y  t aken  photographs of t h e  sun w i t h  a 12-inch r e f l e c t o r  
suspended from a ba l loon  a t  an a l t i t u d e  of 80,000 f e e t .  
r e s u l t a n t  photographs r evea led  f o r  t h e  first time t h e  d e t a i l e d  
polygonal  s t ructure  of t h e  convect ive c u r r e n t s  (g ranu la t ions" )  
which b r i n g  much of t h e  i n t e r n a l  s o l a r  energy t o  i t s  surface. 

During t h e  summer of 1959, a series of s u c c e s s f u l  f l i g h t s  
ob ta ined  photographs of unprecedented c l a r i t y  showing t h e  f i l a -  
mentary s t r u c t u r e  of t h e  penumbra of sunspots  and t u r b u l e n t  
e lements  w i th in  t h e  umbras. 

An ex tens ion  of t h i s  program is  now i n  p rogres s  involv ing  
t h e  des ign  and c o n s t r u c t i o n  of a 36-inch balloon-borne tele- 
scope. This  instrument  would be used f o r  obse rva t ions  of  
o b j e c t s  i n  t h e  n i g h t  sky. The technique  opens up t h e  prospec t  
of g r e a t l y  i n c r e a s i n g  our d e t a i l e d  knowledge of  t h e  su r face  
features of t h e  moon, Mars, and similar extended o b j e c t s .  

t i v e l y  wi th  t h e  Off ice  of  Naval Research. 

Rocket Observat ions of S o l a r  F l a r e  Emission i n  U l t r a v i o l e t  and 
X-Rays 

t h e  Naval Research Laboratory,  r ece ived  s u b s t a n t i a l  f i n a n c i a l  
support  from t h e  Foundation. It i s  one of a r e l a t i v e l y  small 
group of experiments  t h u s  f a r  c a r r i e d  out  from extra terres- 
t r i a l  v e h i c l e s  which have r e s u l t e d  i n  t h e  a c q u i s i t i o n  of high 
grade as t ronomica l  observa t ions .  
f l i g h t s  it was discovered  t h a t  X-Rays of e n e r g i e s  as h igh  as 
80,000 e l e c t r o n  v o l t s  are emi t t ed  by t h e  sun during t h e  most 
act ive phases  of some s o l a r  f lares .  

Automatic Measuring Machine 

photograph l a r g e  a r e a s  of t h e  sky  and record very f a i n t  s t a r s  
and g a l a x i e s  i n  a s h o r t  per iod  of time. 
d a t a  t h u s  obtained may be  analyzed quick ly  and economically 
it i s  e s s e n t i a l  t h a t  f a s t  automatic  measuring methods be devel- 
oped. 
w i l l  au tomat i ca l ly  perform a l l  t h e  needed ope ra t ions  except 
t h o s e  where t h e  judgment of t h e  astronomer i s  requi red  with 

The 

This  p r o j e c t  i s  being supported by t h e  Foundation coopera- 

This  p r o j e c t ,  which i s  under t h e  primary cognizance of 

I n  a recent ser ies  of 

Modern astronomical  cameras a r e  now a v a i l a b l e  which can 

I n  o rde r  t h a t  t h e  

The equipment being developed a t  t h e  Lick Observatory 



r ega rd  t o  t h e  choice  o f  o b j e c t s  t o  be measured. It i s  a n t i c i -  
pa ted  t h a t  t h i s  equipment, o r  minor mod i f i ca t ions  t h e r e o f  w i l l  
f i n d  wide use i n  o t h e r  f i e l d s  o f  astronomy, missile t r a c k i n g ,  
and perhaps i n  areas o f  physics .  

Phys ics  Program 

Cosmic r a y s  o r i g i n a t e  i n  o u t e r  space.  Some a l s o  come 
from t h e  sun o r  are in f luenced  by i t .  The energy spectrum and 
p a r t i c l e  spectrum o f  t h e s e  r a y s  are d i r e c t l y  r e l a t e d  t o  t h e  
p h y s i c a l  p rocesses  o c c u r r i n g  i n  o u t e r  space.  D i r e c t i o n a l  
s t u d i e s  o f  cosmic r a y s  a t  high e n e r g i e s  are  used t o  h e l p  d e t e r -  
mine t h e  g a l a c t i c  o r i g i n  of t h e  cosmic r a y  p a r t i c l e s .  In fo r -  
mation on t h e  p a r t i c l e  spectrum bears d i r e c t l y  on t h e  o r i g i n  
of t h e  un ive r se  and i t s  composition. 

Neutron f l u x  s t u d i e s  today  are o f  s p e c i a l  i n t e r e s t  t o  
p h y s i c i s t s  because o f  t h e  informat ion  t h e s e  f l u x  measurements 
g i v e  on t h e  sun and t h e  magnetic f i e l d s  between t h e  e a r t h  and 
sun 

Balloon f l i g h t s ,  r o c k e t s  and s a t e l l i t e s  a re  used t o  get 
informat ion  on t h e  cosmic r a y  p a r t i c l e s  i n  t h e i r  v i r g i n . s t a t e  
be fo re  breakup i n  t h e  e a r t h ' s  atmosphere. These high a l t i t u d e  
s t u d i e s  a re  a l s o  t i e d  i n  wi th  t h e  e a r t h ' s  magnetic f i e l d  and 
s o l e r  a c t i v i t y .  These f l i g h t s  may use emulsions,  coun te r s ,  
o r  ' ionizat ion chambers. T e r r e s t r i a l  t e l e s c o p e s  which a r e  
s e n s i t i v e  t o  a i r  showers a re  a l s o  employed t o  o b t a i n  informa- 
on t h e  cosmic source  of  very high energy p a r t i c l e s .  

Atmospheric Sc iences  Program 

The atmosphere around u s  h a s  been r e c e i v i n g  inc reased  
s tudy  f o r  decades.  The problems today a r e  not  new, bu t  unique 
f a c i l i t i e s ,  such a s  s a t e l l i t e s ,  o f f e r  a nethod of ob ta in ing  
obse rva t ions  and hence improving r e s e a r c h  i n t o  atmospheric  
phenomena. The Nat iona l  Science Foundation has  recognized t h e  
need f o r  sponsor ing  inc reased  atmospheric  r e s e a r c h  and h a s  
r e c e n t l y  organized  a n  Atmospheric Sc iences  Program. Th i s  
program c o n s i s t s  o f  suppor t ing  s c i e n t i f i c  r e s e a r c h  i n  both t h e  
lower and upper atmosphere of i n t e re s t  t o  both a e r o n a u t i c s  and 
space r e s e a r c h .  The  i n v e s t i g a t i o n s  inc lude  such s t u d i e s  a s  t h e  
phys ic s  o f  a tmospheric  motions; t h e  e a r t h ' s  p l a n e t a r y  a lbedo;  
t h e  e f f e c t  of  s o l a r  a c t i v i t y  on atmospheric  c i r c u l a t i o n  and 
d i s t r i b u t i o n  of meteoro logica l  phenomena i n  t h e  s t r a t o s p h e r e ;  
t h e  space and time d e r i v a t i o n s  o f  t h e  v a r i a b l e s  i n  t h e  s t r a t o -  
sphere;  and t i d a l  o s c i l l a t i o n s  i n  t h e  s t r a t o s p h e r e .  



CHAPTER 6 
DEPARTMENT OF COMMERCE 

THE NATIONAL BUREAU OF STANDARDS 

Although most research programs of the National Bureau of 
Standards are related at least indirectly to the aeronautics and 
space technology programs of other agencies, there is a par- 
ticularly direct relationship in the following general areas: 
standards and measurement methods; properties and behavior of 
materials; radio propagation research; cryogenic engineering; 
plasma physics and astrophysics research; and fluid dynamics. 

Standards and Measurement Methods 

One of  t h e  primary miss ions  of t h e  Nat iona l  Bureau of  
Standards i s  t o  provide t h e  b a s i s  f o r  a complete, c o n s i s t e n t  
system of p h y s i c a l  measurement of n a t i o n a l  scope adequate  t o  
t h e  needs of sc ience ,  commerce,and indus t ry .  With r e s p e c t  
t o  space technology,  some of t h e  most important  areas of re- 
sea rch  on new s t anda rds  and more p r e c i s e  measurement techniques  
inc lude  

1. 

2. 

3. 

4.. 

t h e  fol lowing:  

Atomic s t anda rds  of  l e n g t h  and r e l a t e d  measurement 
methods t o  f a c i l i t a t e  t h e  product ion of missi le  and 
space v e h i c l e  p a r t s  and dev ices  t o  t o l e r a n c e s  far 
beyond p resen t  c a p a b i l i t i e s .  

Atomic s t anda rds  of f requency and time i n t e r v a l  t o  
permit  much g r e a t e r  p r e c i s i o n  i n  guidance and t rack-  
i n g  systems. 

Extension of t h e  temperature  s c a l e  i n t o  very high 
tempera ture  ranges,  as  well a s  inc reas ing  t h e  pre- 
c i s i o n  of measurement throughout  t h e  scale, t o  meet 
t h e  needs a r i s i n g  i n  connect ion wi th  new propuls ion  
systems, novel  m a t e r i a l s ,  and nuc lea r  technology. 

Improvement o f  s t anda rds  f o r  extremely l a r g e  f o r c e s  
t o  enable  p r e c i s i o n  measurement of l a r g e  loads ,  such 
as  t h e  t h r u s t  of rocke t  motors. 
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5. Extension of t h e  p re s su re  sca le  t o  meet i n c r e a s i n g  
needs for grea te r  p r e c i s i o n  of  measurement a t  t h e  
ve ry  h igh  p r e s s u r e s  a s s o c i a t e d  wi th  modern s y n t h e t i c  
materials r e s e a r c h  and a t  t h e  very  low p r e s s u r e s  
encountered i n  o u t e r  space.  

Development of more a c c u r a t e  methods of measurement 
of a l l  e l e c t , r i c a l  q u a n t i t i e s ,  e s p e c i a l l y  a t  r a d i o  and 
microwave f r equenc ie s ,  t o  a s s u r e  t h e  adequacy and 
i n t e r r e l a t e d n e s s  of e l e c t r o n i c  equipment used i n  
gu idance ,  contro1,and communication systems. 

6 .  

P r o p e r t i e s  and Behavior of  M a t e r i a l s  

The Nat iona l  Bureau of S tandards  i s  a l s o  involved i n  pro- 
v i d i n g  unders tanding  o f  t h e  behavior  and p r o p e r t i e s  of materi- 
a l s  t h a t  a r e  of g rea t  importance t o  sc i ence  and i n d u s t r y  and 
are  not  a v a i l a b l e  wi th  s u f f i c i e n t  accuracy  elsewhere. Current 
programs 

1. 

2. 

3 .  

i n  t h i s  f i e l d  involve t h r e e  g e n e r a l  areas  of  work: 

A program of  p r e p a r a t i o n  of extremely pure and h lghly  
c h a r a c t e r i z e d  m a t e r i a l s  f o r  u se ,  i n  o t h e r  l a b o r a t o r i e s  
a s  w e l l  a s  i n  NBS l a b o r a t o r i e s ,  i n  s tudying  t h e  funda- 
mental  p r o p e r t i e s  of mat te r .  Chief i n i t i a l  emphasis 
o f  t h i s  program w i l l  be i n  t h e  development o f  tech-  
n iques  f o r  ach iev ing  high p u r i t y ,  f o r  extremely pre- 
c i s e  a n a l y s i s  and c h a r a c t e r i s t i c s  of mater ia ls ,  and 
f o r  t h e  i n t r o d u c t i o n  of p r e c i s e l y  known f o r e i g n  
a tomic  c o n s t i t u e n t s  o r  s t r u c t u r a l  d i s l o c a t i o n s .  

Expanded s t u d i e s  of t h e  fundamental p r o p e r t i e s  of 
matter,  u s ing  a v a i l a b l e  mater ia ls  a s  w e l l  a s  t h e  new 
pure subs t ances  desc r ibed  above t o  compile t h e  b a s i c  
d a t a  t h a t  i s  u r g e n t l y  needed t o  s c i e n t i s t s  and engi-  
n e e r s  

A program t o  determine t h e  eng inee r ing  p r o p e r t i e s  o f  
c e r t a i n  c r i t i c a l  materials,  and provide engineer ing  
d a t a  on t h e i r  behavior  under a v a r i e t y  of environ- 
mental  c o n d i t i o n s  a n d  under s t a t i c  and dynamic load .  

Radio Propagat ion Research 

The C e n t r a l  Radio Propagat ion Laboratory h a s  primary 
r e s p o n s i b i l i t y  w i t h i n  t h e  Federa l  Government f o r  r e sea rch  
on t h e  propagat ion  of r a d i o  waves through t h e  atmosphere, 
and  on t h e  b a s i c  p h y s i c s  o f  such phenomena. 
a reas  t h e  programs of  t h e  CRPL have a n  important  and c l o s e  
r e l a t i o n s h i p  t o  c u r r e n t  and f u t u r e  space programs: (1) 
t r a n s m i s s i o n ,  propagat ion ,  and r e c e p t i o n  of e lec t romagnet ic  
r a d i a t i o n  t o  and from space v e h i c l e s  f o r  communication, 
nav iga t ion ,  and  guidance;  ( 2 )  i n t e r a c t i o n  o f  space v e h i c l e s  

I n  f o u r  broad 
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w i t h  t h e i r  environment;  ( 3 )  use of space v e h i c l e s  a s  r e s e a r c h  
in s t rumen t s ;  and ( 4 )  c h a r a c t e r i s t i c s  of  t h e  v a r i o u s  p a r t s  o f  
t h e  atmosphere.  Some of t h e  most impor tan t  of t h e s e  programs 

Observing t h e  v a r i a t i o n s  of wave p o l a r i z a t i o n  and 
ana lyz ing  t h e  r e f r a c t i o n  e f f e c t s  of  t h e  ionosphere 
on r a d i o  s i g n a l s  from ea r th  s a t e l l i t e s .  

Studying t h e  phase s t a b i l i t y  of  r a d i o  waves propa- 
g a t e d  over  poin t - to-poin t  p a t h s  and t h e  e f f ec t  of 
c l i m a t o l o g i c a l  c h a r a c t e r i s t i c s  of t h e  t roposphe re  
on r a d i o  propagat ion ,  t o  determine t h e  e f f e c t s  on 
t h e  accuracy  of guidance systems. 

Making d i r e c t i o n a l  s c i n t i l l a t i o n  and r e f r a c t i o n  
s t u d i e s  of  t h e  ionosphere t o  determine t h e  naviga- 
t i o n a l  accuracy  of - r a d i o  s i g n a l s  f o r  guidance of  
v e h i c l e s  i n  and beyond t h e  upper atmosphere. 

I n v e s t i g a t i n g  phys ic s  of t h e  upper atmosphere,  i n -  
c luding  t h e  dynamics of t h e  ionosphere,  a i r g l o w  
emission,  thermal  s t r u c t u r e ,  e l e c t r o n  d e n s i t i e s ,  
and VLF emiss ions .  

Studying of t h e  e f f e c t s  of  s o l a r  a c t i v i t y  on r a d i o  
no i se ,  t h e  e a r t h ' s  magnetic f i e l d ,  and t h e  s t a t e  of 
i o n i z a t i o n  of t h e  ionosphere.  

Cryogenic Engineer ing 

programs aimed a t  determining t h e  p r o p e r t i e s  o f  c ryogenic  
f l u i d s ,  measuring t h e  p h y s i c a l  and chemical p r o p e r t i e s  of 
materials used i n  cryogenic  equipment, and i n v e s t i g a t e s  phe- 
nomena a s s o c i a t e d  wi th  cryogenic  processes .  The c o n t i n u i n g  
use of cryogenic  f l u i d s  a s  r o c k e t  p r o p e l l a n t s  c r e a t e s  a s t r o n g  
demand f o r  t h e  da t a  and r e s e a r c h  r e s u l t s  a v a i l a b l e  from t h i s  
l a b o r a t o r y .  The programs i n  t h i s  area a re  aimed a t  o b t a i n i n g  
understanding of t h e  low-temperature e f f e c t s  on p r o p e r t i e s  
and compiling low-temperature p r o p e r t i e s  of materials, t o  a i d  
e n g i n e e r s  and s c i e n t i s t s  i n  des igning  and developing  new 
equipment. 

The Bureau's Cryogenic Engineer ing Laboratory conducts  

Plasma Phys ics  and Ast rophys ics  Research 

Progress  i n  unders tanding  t h e  complicated p rocesses  i n  
ion ized  g a s e s  (p lasmas)  i s  e s s e n t i a l  t o  t h e  b a s i c  problem o f  
t h e  d e f i n i t i o n  and measurement of h igh  tempera tures ,  and i s  
important  t o  a number of  n a t i o n a l  progpams i n  a p p l i e d  tech-  
nology, such a s  space e x p l o r a t i o n ,  rocke t  propuls ion ,  u l t r a -  
s o n i c  aerodynamics, thermonuclear power, and ionospher ic  
communications. 
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Success fu l  exper imenta l  r e s e a r c h  and adequate  t h e o r e t -  
i c a l  understanding i n  plasma phys ic s  and a s t r o p h y s i c s  r e q u i r e s  
p r e c i s e  measurement of t h e  fundamental material involved,  t h e  
hot  plasma. Current  NBS a c t i v i t i e s  i n  t h e  plasma phys ic s  and 
a s t r o p h y s i c s  f i e l d s  are  p a r t i a l l y  f i l l i n g  t h e  need f o r  a 
n a t i o n a l  a s t r o p h y s i c a l  l abo ra to ry .  
modernizat ion and  expansion of t h o s e  programs t o  keep up wi th  
t h e  new o b s e r v a t o r i e s  and  t o  develop a more r e a l i s t i c  approach 
t o  t h e  b a s i c  phys i c s  of  t h e  problems. The Bureau r e g a r d s  t h i s  
new i n t e r - l a b o r a t o r y  program on measurement and s t anda rds  i n  
plasma phys ic s  and a s t r o p h y s i c s  a s  a major f o c u s  o f  NBS a c t i v -  
i t y  f o r  t h e  next  s e v e r a l  yea r s .  

Long range p l a n s  are  f o r  

F l u i d  Dynamics 

Problems a s s o c i a t e d  wi th  t h e  flow of f l u i d s  o r  t h e  move- 
ment of  bod ie s  through them depend f o r  t h e i r  s o l u t i o n  on a 
b e t t e r  unders tanding  of t h e  b a s i c  mechanisms of t h e  f low 
phenomena, such a s  f l u i d  f r i c t i o n  w i t h i n  t h e  f l u i d ,  a t  i n t e r -  
f a c e s ,  and a t  s o l i d  su r faces .  Fundamental r e s e a r c h  programs 
are  conducted by t h e  Bureau on i n t e r f a c e  stress, turbulence ,  
boundary l a y e r  n i x t u r e ,  i n t e r m i t t e n t  f low,  s u r f a c e  shea r ing  
s t resses ,  and t h e  t r a n s i t i o n  from laminar  t o  t u r b u l e n t  f l ow 
i n  a boundary l a y e r .  
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WEATHER BUREAU 

The Weather Bureau works wi th  t h e  Nat ional  
Aeronaut ics  and Space Adminis t ra t ion and t h e  
Department of Defense i n  meteoro logica l  exper- 
iments involv ing  use of s a t e l l i t e s  and sounding 
rockets .  The Bureau a l s o  s e r v e s  t h e s e  agencies  
a s  consu l t an t  on meteoro logica l  problems. The 
meteoro logica l  s a t e l l i t e  work of t h e  Bureau is  
funded by NASA, and c l o s e  coord ina t ion  i s  main- 
t a i n e d  ,by t h e  two agencies.  A J o i n t  Meteorolo- 
g i c a l  S a t e l l i t e  Advisory Committee composed of 
r e p r e s e n t a t i v e s  of t h e  Bureau, NASA, and DOD co- 
o r d i n a t e s  m i l i t a r y  and c i v i l i a n  requirements .  
The Bureau a l s o  works informal ly  w i t h  t h e  Naval 
Photographic  I n t e r p r e t a t i o n  Center,  t h e  Geophys- 
i c a l  Research Di rec to ra t e ,  and t h e  A i r  Weather 
Se rv ice  of t h e  U. S. A i r  Force. Weather Bureau 
me teo ro log i s t s  a r e  represented  on t h e  Space Sci-  
ence Board of  t h e  Nat ional  Academy of Sciences,  
and a Weather Bureau meteoro logis t  i s  a member of 
a panel  of e x p e r t s  i n  t h e  World Meteorological  Or- 
g a n i z a t i o n  of t h e  United Nations.  T h i s  panel  i s  
concerned wi th  t h e  i n t e r n a t i o n a l  d i sseminat ion  and 
u t i l i z a t i o n  of meteoro logica l  information obtained 
by s a t e l l i t e s .  

I 

Observat ion of  Cloud Format ions  and World Weather 

Clouds a r e  v i s u a l  i n d i c a t o r s  of a tmospheric  motion; they  
r e v e a l  t h e  l o c a t i o n  and many c h a r a c t e r i s t i c s  of most high and 
low p r e s s u r e  sys t ems  and storms. Meteorological  s a t e l l i t e s  
w i l l  p r e sen t  a comprehensive p i c t u r e  of cloud cover  and move- 
ment, making p o s s i b l e  b e t t e r  weather f o r e c a s t i n g  than  t h a t  
ob ta inab le  wi th  c u r r e n t  means of observat ion.  A s  cloud ob- 
s e r v a t i o n  becomes r e f i n e d  and meteoro logica l  s a t e l l i t e  sys- 
tems a r e  developed, d e t a i l e d  observa t ions  of small-scale  wind 
systems and phenomena such a s  hu r r i canes ,  s q u a l l  l i n e s ,  e tc . ,  
w i l l  be poss ib le .  The Weather Bureau has  p a r t i c i p a t e d  i n  a 
number of weather  s a t e l l i t e  experiments,  and more a r e  planned. 
Vanguard I1 demonstrated t h a t  weather s a t e l l i t e s  a r e  f e a s i b l e .  
Explorer  V I *  was t h e  next s t e p ,  photographing and t r a n s m i t t i n g  
back t o  e a r t h  a rough p i c t u r e  of t h e  e a r t h ' s  su r f ace  and cloud 
cover. While t h i s  photograph was q u i t e  crude, it demonstrated 
t h a t  p i c tu re - t ak ing  weather s a t e l l i t e s  could send cloud-cover 
photographs covering l a r g e  a reas .  Refinements i n  p i c t u r e  t a k -  
ing  and t r ansmiss ion  should make s a t e l l i t e  photographs of in- 
es t imable  va lue  i n  weather fo recas t ing .  

* Reported i n  more d e t a i l  i n  Nat ional  Aeronaut ics  and Space 
Adminis t ra t ion,  Chapter I. 
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P r o j e c t  Ti ros*  I s  a means of t e l e v i s i n g  cloud formations 
from satel l i tes .  For use i n  t h i s  p r o j e c t ,  the Weather Bureau 
has  obta ined  h i g h - a l t i t u d e  photographs taken  from r o c k e t s  and 
a i r c r a f t ,  t o  use  i n  comparing, supplementing, and i n t e r p r e t i n g  
the T i r o s  t r ansmiss ions  One 16m motion p i c t u r e  film,taken 
dur ing  a n  Atlas F l i g h t  (August 24, 1959) at a l t i t u d e s  of 200 
miles over  the Bahamas and 700 miles over  the mid-Atlant ic ,  
has  a l r e a d y  r evea led  important  meteorological  f e a t u r e s ,  no t  
ev iden t  from convent ional  data, t h a t  w i l l  s i g n i f i c a n t l y  i n f l u -  
ence weather f o r e c a s t i n g .  

A program f o r  c loud i n t e r p r e t a t i o n  I s  being conducted j o i n t l y  
w i t h  the Radio Corporat ion of America. Results of t h e  Weather 
Bureau-RCA experiments  show that cons ide rab le  c loud detail  w i l l  
be recognizable  from P r o j e c t  T i r o s .  When the T i r o s  s a t e l l i t e  
begins  ope ra t ing ,  Weather Bureau me teo ro log i s t s  w i l l  i n t e r p r e t  
and summarize data from the  p i c t u r e s  der ived  from sa te l l i t e  
s i g n a l s  and send t h e  data f o r  immediate o p e r a t i o n a l  use  t o  the 
Nat ional  Meteorological  Center ,  Su i t l and ,  Md., the Department 
of Defense, and i n t e r n a t i o n a l  c e n t e r s .  After o p e r a t i o n a l  use,  
the Weather Bureau w i l l  make the data a v a i l a b l e  to o t h e r  Govern- 
ment agencies ,  u n i v e r s i t i e s ,  and research groups.  

Other Research U t i l i z i n g  Space Vehic les  

The Weather Bureau coord ina te s  wi th  NASA and t h e  Department 
of Defense i n  p lanning  and conduct ing sounding rocket  r e s e a r c h  
on winds, r a d i a t i o n ,  and o t h e r  phenomena of t he  upper  atmosphere. 
Other  Weather Bureau r e sea rch  has  included: 1) a t e c h n i c a l  s tudy  
of an i n f r a r e d  spectrometer  f o r  s a t e l l i t e  use, t o  make a l t e r n a t e  
measurements of r a d i a t i o n  from t h e  e a r t h  and from space,  us ing  t h e  
l a t t e r  as a r e f e r e n c e ;  and 2 )  a pre l iminary  s t u d y  of t h e  f e a s i b i l i t y  
of ope ra t ing  r a d a r  on a s a b e l l i t e  t o  measure t h e  worldwide d i s t r i b u -  
t i o n  of p r e c i p i t a t i o n .  Cont rac t  p roposa ls  f o r  a d e t a i l e d  s tudy and 
pre l iminary  engineer ing  des ign  a r e  being reviewed by t h e  Weather Bu- 
reau ,  t h e  Diamond Ordnance Fuze  Labora tor ies  of t h e  Department of 
t h e  Army, and NASA. 

COAST AND GEODETIC SURVEY 

The a c t i v i t i e s  of the  Coast and Geodetic Survey 
i n  space i n v e s t i g a t i o n  stem from i t s  work i n  the  
fo l lowing  related f i e lds  -- geodesy, geomagnetics,  
photogrammetry, and car tography.  

During 1959 t h e  Coast and Geodetic Survey made s t u d i e s  of 
p o s s i b l e  uses of data ob ta ined  from sa te l l i t e  t r a j e c t o r i e s  t o  
determine more a c c u r a t e l y  the shape of t h e  earth, the e x a c t  l o -  
c a t i o n  of c o n t i n e n t a l  l a n d  masses, and v a r i a t i o n s  i n  the g r a v i t y  
f ie ld .  A p l a n  was submit ted,  a t  the r eques t  of NASA, f o r  us ing  

Reported i n  more detail  i n  Nat ional  Aeronaut ics  .and Space 
Adminis t ra t ion ,  Chapter I. 
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t h e  geodetic s a t e l l i t e  of 1961 i n  f u r t h e r  s tud ie s  of t h i s  
na ture  . 

A study was a l s o  started of poss ib le  app l i ca t ions  of geo- 
d e t i c  s a t e l l i t e  observations In  navigation, and survey oper- . 
a t i o n s  a t  sea. 

Continuing inves t iga t ions  were made of equipment and tech-  
niques f o r  p rec i se  sa te l l i t e  t racking,  Including o p t i c a l  and 
photographic systems, p l a t e  and f i l m  reading machines, and co- 
ordinated programming of ana lys i s  by high-speed computers and 
automation. 

The magnetic observatory operat ions of t h i s  organizat ion 
contr ibuted monitoring se rv ices  i n  many space research  programs. 
Direct  a i d  was given t o  NASA through the  i n s t a l l a t i o n  of spec ia l  
magnetometer t es t  fac i l i t i es  a t  the Coast and Geodetic Survey's 
Fredericksburg, Va., Magnetic Observatory and Laboratory. 
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SPACE SCIENCE BOAQO 

The space Bcience Board* WBS establlshed by the National 
Aordemy of Bcienoes in mld-1958 in response to artionel and 
Wematlonal b s e b  research interests. Domestically, the Board 
serve6 in an rdvirory capacity to the National Aeronautice and 
Spwe Mminlrtration, the National Science Foundation, and the 
Department of Defense, Internationally, the Board serves as the 
Aoademy'p~ vehiole for cooperation with scientists of other 
oour$cie8, working through the CommUtee on &we Research 
(COSPAR) of the International Council of Ilolentiflc Unlons 
(JOBU), The ohairman of the Board's Committee on Internatlonal 
Relrtions i s  the delegste to CQSPARt 

The members of the Board serve 88 ohsinnen of 12 speciali#ied 
suboammiUee6 ooverlng the various scientlflc disciplines and 
field6 of activity rssooiated with the U. 8. apace science pro- 
Pam* 

NATIONAL ACTIVITIES 
I 

Spaee Research Proposals 

posa ls  and suggestions from t h e  U, S, s c i e n t i f i c  community f o r  
new p ro jec t s  I n  space science research t o  follow t h e  s a t e l l i t e  
and rocket program of t h e  In t e rna t iona l  Geophysical Year ( I G Y )  
The Board's committees assessed some 200 proposals and made 
recommendations t o  NASA and NSF i n  t h e  f a l l  of 1958 and early 
1959, These s tud ie s  helped provide guidance f o r  t h e  organilia-- 
t i o n  of post-IQY space research now being conducted, and helped 

f Membership i s  l i s t e d  I n  Appendix B. 

A s  8oon as it was establ ished,  t h e  Board asked f o r  pro- 

The Board and i t s  corn- 
in l t teea a r e  composed of approximately 140 leading apacial-  
ists, Since i t s  formation, t h e  Board and i ts  committees 
have had 23 formal meetings and an even larger number o f  
informal session8. 
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i n s u r e  an  o r d e r l y  t r a n s i t i o n  from t h e  ICY 
t h e  Academy's I G Y  S a t e l l i t e  Panel ,  t o  t h e  

The committees of  t h e  Board cont inue  
committees on s c i e n t i f i c  d i s c i p l i n e s ,  r e v  
NASA n a t i o n a l  space  s c i e n c e s  program. 

pe r iod ,  d i r e c t e d  by 
p o s t  -1GY e f fo r t  . 
t o  a d v i s e  with NASA as  
ewing p r o j e c t s  i n  t h e  

Review of  Space Research Programs 

During 1959, t h e  Board he ld  t h r e e  major meetings: 
January  17-20 a t  t h e  A t l a n t i c  M i s s i l e  Range, Cape Canaveral ,  
F l o r i d a ;  May 7-9, a t  NASA headquar t e r s  ard t h e  Advanced Research 
P r o j e c t s  Agency, Washington, D. C.; and October 23-24 i n  Phi la -  
d e l p h i a ,  Pa. These v i s i t s  have helped o r i e n t  Board members i n  
c u r r e n t  v e h i c l e  programs, launching  f a c i l i t i e s  a v a i l a b l e  t o  sc i en -  
t i s t s ,  and v a r i o u s  problems t o  be  considered i n  launching  space  
exper iment  s. 

Curren t  and nea r - fu tu re  r e s e a r c h  a c t i v i t i e s  i n  space . s c i e n c e  
were p re sen ted  b y  o f f i c i a l s  of NASA,  NSF, and agenc ie s  of t h e  De- 
par tment  of Defense. The aim: t o  a s c e r t a i n  t h e  s t a t e  of t h e  re -  
s e a r c h  be ing  conducted, t o  s i n g l e  'out major problems r e q u i r i n g  
s o l u t i o n ,  and t o  d e v i s e  t h e  b e s t  p o s s i b l e  means of drawing b road ly  
upon t h e  t a l e n t s  of s c i e n t i s t s  throughout  t h e  n a t i o n  i n  t h e  conduct 
of  t h e  space  r e s e a r c h  program. 

Symposium H a d  

On April: 29-30, 1959, a symposium was held i n  Washington on 
t h e  e x p l o r a t i o n  of space. Sponsored j o i n t l y  by t h e  Board, NASA, 
and t h e  American Phys ica l  Soc ie ty ,  t h e  symposium reviewed space  
r e s e a r c h  f i n d i n g s  t o  t h a t  t i m e  and d i scussed  t h e  broad o b j e c t i v e s  
o f  f u t u r e  r e s e a r c h  programs i n  a l l  f i e l d s  of  space  science.  Nearly 
a thousand s c i e n t i s t s  from a l l  over  t h e  United S t a t e s  a t t ended ,  and 
heard d i s c u s s i o n s  of  r e c e n t  space s c i e n c e  r e s u l t s ,  t h e  c u r r e n t  
s t a t u s  of space  s c i e n c e ,  and o p p o r t u n i t i e s  and o b j e c t i v e s  i n  space 
research .*  

* Proceedings  o f  t h e  symposium have been publ i shed  i n  t h e  Jou rna l  I at h v s i c a l  Re sea rch ,  Vol. 64, No. 11, November 1959, and 
w i l l  soon be  a v a i l a b l e  i n  book form. 
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"Science i n  Space" 

Space," which b road ly  examines o p p o r t u n i t i e s  and o b j e c t i v e s  
of space  s c i e n c e  f o r  t h e  coming years .  T h i s  volume, t h e  
c h a p t e r s  of which a re  w r i t t e n  by eminent American s c i e n t i s t s  
i n  v a r i o u s  f i e l d s ,  cove r s  such s u b j e c t s  as  t h e  n a t u r e  o f  
g r a v i t a t i o n ,  g e o d e t i c  measurements and c o n t i n e n t a l  d i s t a n c e s ,  
meteorology, phys i c s  of  t h e  e a r t h ' s  upper atmosphere, t h e  
moon and p l a n e t s ,  t h e  so la r  system and g a l a c t i c  astronomy, 
p h y s i c s  of f i e l d s  and e n e r g e t i c  p a r t i c l e s  i n  space,  and space 
biology.  Scheduled f o r  p u b l i c a t i o n  i n  e a r l y  1960, t h e  vol- 
ume o u t l i n e s  major a r e a s  of fundamental s c i e n t i f i c  r e sea rch ,  
i n d i c a t e s  g e n e r a l  o b j e c t i v e s  f o r  t h e  n a t i o n a l  space  program, 
and s u g g e s t s  t o  s c i e n t i s t s  t h e  o p p o r t u n i t i e s  and c h a l l e n g e s  
i m p l i c i t  i n  t h i s  v a s t  new a r e a  o f  study. 

During 1959 t h e  Board prepared a volume, "Science i n  

S p e c i a l  Problems 

Under t h e  a u s p i c e s  of t h e  Space Sc ience  Board, a number 
of  s p e c i a l  ad hoc s tudy  committees were e s t a b l i s h e d  t o  con- 
s i d e r ,  on behal f  of s c i e n t i s t s ,  s p e c i f i c  problems o r  neglec ted  
a r e a s  a f f e c t i n g  space research .  Among t h e s e  have been: t h e  
consequences of contaminat ion of  e x t r a t e r r e s t r i a l  bod ie s  by 
impact ing space  probes  and recommendations f o r  a program t o  
p reven t  t h i s  contaminat ion;  t h e  need f o r  e x c l u s i v e  a l l o c a t i o n s  
of r a d i o  f r e q u e n c i e s  f o r  u se  i n  space  r e s e a r c h  ( s p e c i f i c  re- 
commendations were provided t o  t h e  U. s. d e l e g a t i o n  t o  t h e  
1959 I n t e r n a t i o n a l  Telecommunication Union conference  i n  Gen- 
e v a ) ;  ground-based r a d a r  astronomy t o  provide  back-up suppor t  
t o  t h e  space  s c i e n c e s  program; t h e  photochemical a s p e c t s  of  
space  e x p l o r a t i o n ;  t h e  chemical a n a l y s i s  of  m e t e o r i t e s  c o n t r i -  
bu tory  t o  f u t u r e  space  exper imenta t ion ;  and a s tudy  of  sound- 
ing  r o c k e t  r e s e a r c h  e f f o r t s .  

Rocket and S a t e l l i t e  Data Center  

Sc iences , th i s  Center  p rov ides  a means f o r  i n t e r n a t i o n a l  ex- 
change of s c i e n t i f i c  d a t a  r e s u l t i n g  from rocke t  and s a t e l l i t e  
programs. The Center  i s  p a r t  o f  a n  i n t e r n a t i o n a l  d a t a  i n t e r -  
change program now under  t h e  a u s p i c e s ' o f  COSPAR. Through t h e  
Center ,  l aunch ings  have been announced t o  obse rve r s  throughout  
t h e  world f o r  t r a c k i n g  purposes;  space  programs have been des- 
c r i b e d  i n  summary; and two series of r e p o r t s  have been issued.  
One ser ies  deals wi th  sounding r o c k e t  r e s e a r c h  r e s u l t s ;  t h e  
other,  w i th  s a t e l l i t e  and space  probe f i n d i n g s .  To d a t e ,  f i v e  
r e p o r t s  have been i s s u e d  i n  t h e  Rocket S e r i e s  and n i n e  r e p o r t s  
i n  t h e  S a t e l l i t e  Se r i e s .  Seve ra l  o t h e r s  i n  bo th  s e r i e s  a r e  i n  
f i n a l  stages of  p repa ra t ion .  

E s t a b l i s h e d  d u r i n g  t h e  IGY a t  t h e  Na t iona l  Academy of  
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During 1959, t h e  fo l lowing  r o c k e t  r e p o r t s  were i s sued :  

No. 2 ,  IIFlight Summaries f o r  t h e  U .  S.  Rocketry Programs 
f o r  t h e  I G Y " ,  P a r t  I ,  5 J u l y  1956 - 30 June 1958, 193 pages; 
No. 3 ,  ? 'F l igh t  Summaries f o r  t h e  U. S. Rocketry Program f o r  
t h e  I G Y " ,  Par t  11, 23 May 1958 - 31 December 1958, 129 pages; 
No. 4, !?Magnetic Exp lo ra t ion  of  t h e  Upper Atmospheret1, 86 
pages; and No. 5 ,  "Upper A i r  D e n s i t i e s  and Temperature from 
Eight  I C Y  Rocket F l i g h t s  by t h e  Fa l l ing-Sphere  Method", 102 
pages 

i s s u e d  : 
During t h e  same pe r iod ,  t h e s e  s a t e l l i t e  r e p o r t s  were 

No. 7, "S impl i f i ed  S a t e l l i t e  P r e d i c t i o n  from Modified 
O r b i t a l  Elements", 1 January  1959, 54 pages;  No. 8, "Ephemeris 
of S a t e l l i t e  1957 Alpha 2 and Co l l ec t ed  Repor ts  on S a t e l l i t e  
Observatio-nsll ,  1 5  June 1959, 122 pages;  and ,  No. 9 ,  ttSymposium 
on S c i e n t i f i c  E f f e c t s  o f  A r t i f i c i a l l y  In t roduced  Rad ia t ions  
a t  High A l t i t u d e s " ,  1 5  September 1959, 87 pages. 

e a r l y  i n  1960. 
S e v e r a l  a d d i t i o n a l  volumes i n  each s e r i e s  w i l l  be i s s u e d  

The Cen te r  h a s  a l s o  main ta ined  a n  a r c h i v e  of  r e s u l t s  and 
documents from o t h e r  c o u n t r i e s ,  a c q u i r i n g  some 1000 r e p o r t s  
and pub l i shed  pape r s .  These were c o l l a t e d  du r ing  t h e  l a s t  
q u a r t e r  of  1959, look ing  t o  p r e p a r a t i o n  and i s suance  o f  a 
s e r i e s  of r e p o r t s  t o  provide  o r d e r l y  in fo rma t ion  on e x p e r i -  
menta l  r e s u l t s .  

INT~RNATIONAL ACTIVITIES 

Committee on Space Research 

t h e  ICSU Committee on Space Research (COSPAR). COSPAR, 
o rgan ized  i n  October 1958, a f f o r d s  a p r i n c i p a l  means f o r  
i n t e r n a t i o n a l  s c i e n t i f i c  c o l l a b o r a t i o n  i n  space s c i e n c e .  
D r .  R .  W. P o r t e r ,  Chairman of  t h e  Board's Committee on 
I n t e r n a t i o n a l  R e l a t i o n s ,  i s  t h e  U.S. Nat iona l  Academy o f  
Sc iences  r e p r e s e n t a t i v e  t o  COSPAR. COSPAR prov ides  a n  
e f f e c t i v e  means f o r  s c i e n t i s t s  t o  cons ide r  i n t e r n a t i o n a l l y  
t h e  broad o b j e c t i v e s  o f  space r e s e a r c h ;  it a f f o r d s  a n  e f f e c -  
t i v e  forum f o r  i n t e r n a t i o n a l  d i s c u s s i o n  o f  t h e s e  t o p i c s ,  and 
promotes i n t e r n a t i o n a l  c o l l a b o r a t i o n  i n  o p e r a t i o n a l  space 
r e s e a r c h  programs. 

a s  one o f  t h e  channe l s  f o r  promoting 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  i n  t h e  United S t a t e s  space s c i e n c e  program. 

The Space Sc ience  Board p rov ides  U.S. r e p r e s e n t a t i o n  t o  

The NASA h a s  suppor ted  t h e  Academy's Board and COSPAR 

A t  t h e  
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March 1959 meeting o f  COSPAR, t h e  Nat iona l  Academy of  Sc i -  
ences  r e p r e s e n t a t i v e  was a u t h o r i z e d  by NASA t o  i n v i t e  i n t e r -  
n a t i o n a l  s c i e n c e  t o  p a r t i c i p a t e  i n  i t s  program. Th i s  o f f e r  
inc luded  t h e  launching o f  space experiments  o r  complete 
payloads developed i n  o t h e r  c o u n t r i e s .  NASA's o f f e r  t o  
COSPAR has  a l r e a d y  c o n t r i b u t e d  t o  inc reased  in t e re s t  by 
s c i e n t i s t s  of s e v e r a l  c o u n t r i e s  i n  conduct ing space expe r i -  
ment s . 
COSPAR Rocket Week 

On beha l f  of COSPAR, t h e  Board and i t s  s t a f f  encouraged 
t h e  U, S. c o n t r i b u t i o n  t o  an  i n t e r n a t i o n a l l y  coord ina ted  pro- 
gram of  s c i e n t i f i c  r o c k e t  soundings of  t h e  upper atmosphere 
which took  p l a c e  November 16-22, 1959. The U. S. cont r ibu-  
t i o n  inc luded  t e n  r o c k e t s  launched by th ree  s c i e n t i f i c  i n s t i -  
t u t i o n s  i n  t h i s  country.  The Board has a l s o  p a r t i c i p a t e d  i n  
development of  p l a n s  f o r  a COSPAR rocke t  week i n  1960. It i s  
a n t i c i p a t e d  t h a t  t h i s  program w i l l  become an  annual  event.  

F i r s t  I n t e r n a t i o n a l  Space Science Symposium 

COSPAR has scheduled i t s  F i r s t  Annual I n t e r n a t i o n a l  Space 
Sc ience  Symposium f o r  Nice, France,  January 11-15, 1960. It 
w i l l  i n c l u d e  approximately 100 pape r s  con t r ibu ted  by s c i e n t i s t s  
from many n a t i o n s , i w i t h  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  numbering 
approximately 300 persons,  Di rec ted  toward a review of space 
s c i e n c e  achievements t o  d a t e ,  t h e  symposium w i l l  a l s o  examine 
p o s s i b i l i t i e s  i n  t h i s  f i e l d  f o r  t h e  immediate f u t u r e ;  it pro- 
mises t o  be a s i g n i f i c a n t  and important  s c i e n t i f i c  event.  The 
Board and i t s  s t a f f  have coord ina ted  t h e  U. S. e f f o r t  -- some 
50 s c i e n t i f i c  papers ,  and a d e l e g a t i o n  of  approximately 75 
U .  S. s c i e n t i s t s .  

United Nat ions 

The Board and i t s  s ta f f  have cooperated wi th  NASA and 

A t  t h e  
U. N.  S e c r e t a r i a t  i n  providing informat ion  and adv ice  on 
space sc i ence  a c t i v i t i e s  dur ing  and a f t e r  t h e  ICY. 
r e q u e s t  of t h e  Department of  S t a t e  a member of  t h e  Board 
provided s c i e n t i f i c  adv ice  and a s s i s t a n c e  t o  t h e  U.  N. Ad 
Hoc Committee on t h e  Peacefu l  Uses of Outer Space dur ing  i t s  
d e l i b e r a t i o n s .  
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CHAPTER 8 

SMITHSONIAN ASTROPHYSICAL OBSERVATORY 

The Smithsonian Astrophysical Observatory, under the sponsor- 
ship of the National Aeronautics and Space Administration, has 
successfully maintained its world-wide system of 12 stations, 
equipped with Baker-Nunn cameras, for the precise photographic 
tracking of earth satellites. With improved observing techniques, 
one camera was  able to photograph the binch sphere, Vanguard 
I, at a distance of 2500 miles - a feat equivalent to photographing 
a .30 caliber bullet in flight, at  a distance of 200 miles. The 
Observatory has also directed the activities of more than 250 
Moonwatch teams of satellite observers. As the recognized 
world communications center for optical observations of the 
satellites, the Observatory has regularly received and analyzed 
the observations, and calculated and distributed predictions of 
the time and place of expected satellite passage. 

ACC IP I 
I 

HMENTS AND PLANS 

From a n a l y s e s  and computations of  t h e  accumulated s a t e l -  
l i t e  d a t a ,  t h e  Observatory has  made s i g n i f i c a n t  d i s c o v e r i e s  
i n  t h e  theo ry  and p r a c t i c e  of  s a t e l l i t e  f l i g h t  and space 
science.  I n  p a r t i c u l a r ,  t h e  r e s e a r c h  s t a f f  has: 

1) Derived t h e  necessary  theo ry ,  and e s t a b l i s h e d  com- 
p u t i n g  programs t h a t  use  e l e c t r o n i c  t echn iques ,  when t h e  
t echn iques  o f  c l a s s i c a l  c e l e s t i a l  mechanics a r e  inadequate ,  
t o  p r e d i c t  and ana lyze  t h e  motions of  s a t e l l i t e s .  

g r a t i v a t i o n a l  f i e l d ,  which confirms t h e  unexpected asymmetry 
i n  t h e  North-South d i s t r i b u t i o n  of mass i n  t h e  e a r t h .  

2 )  Derived and improved numerical v a l u e  f o r  t h e  e a r t h t s  

' 3 )  Derived a s u r p r i s i n g l y  small va lue  f o r  t h e  amount 
o f  t h e  e a r t h t s  f l a t t e n i n g  a t  t h e  poles .  

4) Derived unexpectedly l a r g e  v a l u e s  f o r  t h e  d e n s i t i e s  
i n  t h e  e a r t h t s  high atmosphere, and shown t h a t  t h e  d e n s i t i e s  
appa ren t ly  dec rease  as sunspot  a c t i v i t y  d e c l i n e s  from i t s  
1958 maximum. 
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5 )  Proved f o r  t h e  f i r s t  t ime t h a t  t h e  e a r t h ' s  h i g h  a t -  
mosphere s w e l l s  a s  t h e  sun ' s  a c t i v i t y  i n c r e a s e s ;  and demon- 
s t r a t e d  t h a t  long-period f l u c t u a t i o n s  i n  t h e  h igh  atmosphere 
a r e  a s s o c i a t e d  w i t h  i nc reased  r a d i a t i o n  from t h e  sun i n  t h e  
f a r  u l t r a v i o l e t ,  whi le  some shor t -per iod  changes a r e  a s s o c i a -  
t e d  wi th  t h e  e j e c t i o n  of  c o r p u s c l e s  from t h e  sun. 

During t h e  coming y e a r ,  t h e  Observatory expec t s  t o  con- 
t i n u e  i t s  p r o g r e s s  i n  t h e s e  areas of  r e sea rch .  It a l s o  ex- 
p e c t s  t o  make impor tan t  c o n t r i b u t i o n s  t o  our knowledge of t h e  
s i z e  and shape o f  t h e  e a r t h .  By u t i l i z i n g  t h e  geomet r i ca l  in- 
t e r r e l a t i o n s  among t h e  o p t i c a l  t r a c k i n g  s t a t i o n s  on t h e  e a r t h ,  
and t h e  s a t e l l i t e  obse rva t ions  made by t h e  s t a t i o n s ,  t h e  Ob- 
s e r v a t o r y  p l a n s  t o  de te rmine  g e o d e t i c  measurements w i t h  a pre- 
c i s i o n  a t  l e a s t  an  o r d e r  of magnitude g rea t e r  t h a n  any pre-  
v i o u s l y  achieved.  

SATELLITE T R A C K I N G  

The network of 1 2  o p t i c a l  s a t e l l i t e  t r a c k i n g  s t a t i o n s  
r e g u l a r l y  ga the red  photographic  d a t a  on t h e  p o s i t i o n s  of seven 
a r t i f i c i a l  s a t e l l i t e s .  
photographs made d u r i n g  t h e  y e a r  have formed t h e  bas i s  of  pre- 
c i s e  de t e rmina t ions  of t h e  o r b i t s .  The Baker-Nunn cameras can 
photograph o b j e c t s  a s  f a i n t  as  1 2 t h  magnitude, w i th  an  accur-  
acy between 1 and 5 seconds of  a r c .  The system produced a s  
many a s  3 photographs p e r  day o f  a s a t e l l i t e ,  ove r  a long  per-  
iod  o f  t ime,  i n  s p i t e  o f  bad weather and mechanical  problems -- 
a r a t e  about  5.0 p e r c e n t  b e t t e r  t h a n  expected. 

Data r e s u l t i n g  from t h e  more t h a n  6,000 

DETERPIIIXA'I'1011' OF SATELLITE ORBITS 

The computing s e c t i o n  of t h e  Observatory h a s  made excel-  
l e n t  p r o g r e s s  i n  s o l v i n g  some o f  t h e  problems r a i sed  by t h e  
unexpected behav io r  o f  t h e  s a t e l l i t e s .  Research has  shown t h a t  
d e v i a t i o n s  from t h e  p r e d i c t e d  o r b i t  occur ,  i n  p a r t ,  because t h e  
d r a g  e x e r t e d  on t h e  o b j e c t  of t h e  e a r t h ' s  dtmosphere is  about 
10 t imes g rea t e r  t h a n  had been expected. 
i n  t h e  amount o f  d rag ,  combined w i t h  i n a c c u r a c i e s  i n  t h e  e a r l y  
o b s e r v a t i o n s  and i n  g e o d e t i c  d a t a ,  f u r t h e r  complicated t h e  pre- 
c i s e  de t e rmina t ion  o f  s a t e l l i t e  o r b i t s .  Although t h e  c l a s s i c a l  
methods of  c e l e s t i a l  mechanics could  no t  b e  s u c c e s s f u l l y  ap- 
p l i e d  t o  so  complex a problem, t h e  computing s e c t i o n  has  now 
d e r i v e d  t h e  necessa ry  t h e o r y ,  and developed programming methods 
wi th  e l e c t r o n i c  t echn iques ,  t o  y i e l d  good short-term p red ic -  
t i o n s  o f  s a t e l l i t e  o r b i t s .  The c o n s t r u c t i o n  of  a l i b r a r y  of 
computing programs f o r  p r e c i s e  a n a l y s i s  has ,been  n e a r l y  com- 
p l e t e d .  The l i b r a r y  embodies a d i f f e r e n t i a l - c o r r e c t i o n s  pro- 
gram which performs a n  e l a b o r a t e  s t a t i s t i c a l  s tudy  o f  t h e  ob- 
s e r v a t i o n s ,  compares them i n d i v i d u a l l y  wi th  a n  expected o r b i t  
and, by s u c c e s s i v e  approximat ions ,  r e f i n e s  t h e  o r b i t  and r e j e c t s  
t h e  more i n a c c u r a t e  obse rva t ions .  

An e r r a t i c  f l u c t u a t i o n  
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T h i s  program h a s  now reached t h e  f i n a l  stages of r e f ine -  
ment, and r e p r e s e n t s  a n  inva luab le  c o n t r i b u t i o n  t o  s a t e l l i t e  
theo ry .  Employing t h i s  computing program, t h e  Observatory 
p r e p a r e s  bi-monthly r e p o r t s  of o b s e r v a t i o n s  and o r b i t s ,  which 
it d i s t r i b u t e s  i n  t h e  ser ies  of S p e c i a l  Repor ts  i s s u e d  by t h e  
Observatory.  

Geodet ic  App l i ca t ions  of S a t e l l i t e  Data 

Analyses made by t h e  Observatory staff  du r ing  t h e  year 
have confirmed t h e  (unexpected)  f i n d i n g  t h a t  a North-South 
asymmetry ex is t s  i n  t h e  d i s t r i b u t i o n  of matter w i t h i n  t h e  
e a r t h v s  sphere .  T h i s  asymmetry c o n t r i b u t e s  t o  d i s t u r b a n c e s  
of t h e  p r e d i c t e d  s a t e l l i t e  o r b i t .  These a n a l y s e s  have a l s o  
l e d  t o  a r e c a l c u l a t i o n  of t h e  amount of f l a t t e n i n g  a t  t h e  
e a r t h c s  po le s ,  and  y i e lded  a s u r p r i s i n g l y  small amount of 
f l a t t e n i n g .  

The Observatory h a s  made s i g n i f i c a n t  c o n t r i b u t i o n s  t o  
t h e  t h e o r y  of o r b i t a l  dynamics. A t h e o r y  h a s  been developed 
t o  determine how t h e  moonvs g r a v i t a t i o n a l  a t t r a c t i o n  a f f e c t s  
t h e  s a t e l l i t e  o r b i t .  Th i s  t h e o r y  was a p p l i e d  f o r  t h e  first 
time t o  Explorer  V I ,  t h e  "paddle wheel" s a t e l l i t e ,  and shows 
t h a t  t h e  moon's presence w i l l  r educe  t h e  l i fe t ime of  t h e  
s a t e l l i t e  from an expected 20 y e a r s  t o  a n  a c t u a l  two years .  
The t h e o r y  of t h e  p e r t u r b a t i o n a l  e f f e c t s  of t h e  moon i s  used 
a l s o  i n  s e l e c t i n g  t h e  optimum launching c o n d i t i o n s  f o r  satel-  
l i t e s  t h a t  w i l l  be vu lne rab le  t o  t h e  moonQs i n f l u e n c e .  

THE STRUCTURE OF THE EARTH'S ATMOSPHERE 

I n  a t t empt ing  t o  account f o r  unexpected i r r e g u l a r i t i e s  
i n  s a t e l l i t e  o r b i t s ,  t h e  Observatory has  made s i g n i f i c a n t  
d i s c o v e r i e s  about  t h e  s t r u c t u r e  of t h e  e a r t h v s  upper atmos- 
phere.  Analyses of t h e  o r b i t a l  pa th  of t h e  s p h e r i c a l  sa te l -  
l i t e  Vanguard I showed t h a t  t h e  v a r i a t i o n s  caused by atmos- 
p h e r i c  drag  e x h i b i t e d  a p e r i o d i c  c h a r a c t e r .  Following a 
sugges t ion  t h a t  t h e  p e r i o d i c i t y  was c o r r e l a t e d  wi th  t h e  vary- 
i n g  i n t e n s i t y  of r a d i o  no i se  from t h e  sun, t h e  Observatory 
h a s  c a r r i e d  out  i n t e n s i v e  r e s e a r c h  t o  t r y  t o  determine cor- 
r e l a t i o n s  between s o l a r  r a d i a t i o n  and phenomena on t h e  one 
hand and t h e  atmospheric  d e n s i t y ,  as  deduced fran s a t e l l i t e  
drag ,  on t h e  o t h e r .  The r e s u l t  has  been t h a t  v a r i a t i o n s  of 
bo th  u l t r a v i o l e t  and corpuscular  r a d i a t i o n  from t h e  sun a f f e c t  
t h e  tempera ture  and d e n s i t y  p r o f i l e s  of t h e  upper atmosphere. 
Although a l l  t h e  d e t a i l s  of  t h i s  r e l a t i o n s h i p  are  not ye t  
c l e a r ,  some f a c t s  have been e s t a b l i s h e d .  
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A t  g rea t  h e i g h t s  above t h e  e a r t h ,  t h e  atmosphere swells 
and c o n t r a c t s  i n  synchronism w i t h  t h e  r i s i n g  and f a l l i n g  l e v e l  
a t  which u l t r a v i o l e t  and corpuscular  r a d i a t i o n  a re  produced 
i n  t h e  s o l a r  hemisphere t h a t  f a c e s  t h e  e a r t h .  The sun ' s  
r o t a t i o n a l  p e r i o d  of 27 days,  and t h e  f a c t  t h a t  l o c a l i z e d  
r e g i o n s  of  h igh  a c t i v i t y  o f t e n  p e r s i s t  i n  t h e  o u t e r  l a y e r s  of  
t h e  sun,  produce a corresponding p e r i o d i c i t y  of 27 days  i n  
t h e  swe l l ing  of t h e  e a r t h ' J s  atmosphere and t h e  consequent 
changes i n  d e n s i t y .  Furthermore,  a s  t h e  e a r t h  r o t a t e s ,  t h e  
atmosphere o f  t h e  n i g h t - s i d e ,  not  d i r e c t l y  s u b j e c t e d  t o  s o l a r  
r a d i a t i o n ,  c o o l s  and c o n t r a c t s .  

The s h i f t i n g  o r i e n t a t i o n  of t h e  s a t e l l i t e  o r b i t s  i n  one 
sense  s i m p l i f i e s ,  and i n  a n o t h e r  sense  compl i ca t e s ,  t h e  s t u d y  
o f  changing atmospheric  d e n s i t i e s .  Correc t ing  t h e  d a t a  t o  
a l l o w  f o r  t h e  i r r e g u l a r  body-shape of t h e  long  c y l i n d r i c a l  
s a t e l l i t e  has  presented  a more d i f f i c u l t  problem. 

The Observatory i s  t h e r e f o r e  engaged i n  both  t h e o r e t i c a l  
and e m p i r i c a l  s t u d i e s  of  t h e  aerodynamic and g r a v i t a t i o n a l  
e f f e c t s  on t h e  o r i e n t a t i o n  of  s a t e l l i t e s .  The f u l l  explana- 
t i o n  of  t h e  somewhat puzz l ing  obse rva t ions  w i l l  be a major 
c o n t r i b u t i o n  t o  t h e  b a l l i s t i c s  of s a t e l l i t e s .  

MOONWATCH OBSEXVING TEAMS 

The most s p e c t a c u l a r  achievement of  t h a  Moonwat,ch teams 
was t h e  r e -acqu i r ing  af t h e  l l l o s t l l  s a t e l l i t e s ,  1958 Beta 1 and 
1958 Zps i lon ,  so  t h a t  t h e y  could  a g a i n  be t h a  s u b j e c t  of  rou- 
t i n e  t r a c k i n g  and photography. The "Stockpi l ing1 '  o f  v i s u a l  
obse rva t ions  by Moonwatcn teams i s  a l r e a d y  supply ing  ma te r i a l  
f o r  b a s i c  r e s e a r c h ,  i n  a d d i t i o n  t o  d a t a  f o r  r e g u l a r  o r b i t a l  
p r e d i c t i o n s .  The d i scove ry  a t  t h e  Obssrvatory o f  a c o r r e l a -  
t i o n  between s o l a r  r a d i a t i o n  and t h e  atmospheric  d r a g  o f  a r t i -  
f i c i a l  s a t e l l i t e s  w a s  based on  obse rva t ions  of  which Moonwatch 
provided more t h a n  70 pe rcen t .  

SPACE TELESCOPE 4k 

Pre l iminary  d e s i g n s  have been completed f o r  a s a t e l l i t e  
t e l e s c o p e  t o  be used i n  space ,  t o  make s p e c t r o s c o p i c  and 
photometr ic  s t u d i e s  of  t h e  s t a r s  and n e b u l o s i t i e s .  A pre- 
l i m i n a r y  p ro to type  o p t i c a l  and t e l e v i s i o n  system now o p e r a t i n g  
i n  t h e  l a b o r a t o r y  shows t h a t  t h i s  experiment w i l l  produce va l -  
uable a s t r o p h y s i c a l  i n fo rma t ion  not  o the rwise  o b t a i n a b l e .  

* See a l s o  Chapter  5,  Na t iona l  Sc ience  Foundation. 
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OTHER ACTIVITIES 

Attempts  t o  t rack  t h e  Sov ie t  l u n a r  and i n t e r p l a n e t a r y  
p robes  have no t  y e t  produced any d e f i n i t e l y  confirmed photo- 
graphs.  
r e p o r t s  on t h e i r  deep space  probes. 

t h e  p a s t  y e a r  i s  t h e  p r o v i s i o n  of s p e c i a l  p r e d i c t i o n s  and 
o r b i t a l  a n a l y s e s  f o r  i n s t a l l a t i o n s  devoted t o  rad io- t racking .  
A comparison of t h e  o p t i c a l  o b s e r v a t i o n s  w i t h  t h e  r a d i o  d a t a  
i s  p r o v i d i n g  a p i c t u r e  of a p rev ious ly  unobservable  p o r t i o n  
of t h e  ionosphere  -- t h e  e l e c t r o n  gas embedded i n  t h e  e a r t h ' s  
atmosphere. 

However, s t u d i e s  have f u r t h e r  s u b s t a n t i a t e d  Sov ie t  

An impor tan t  f u n c t i o n  i n i t i a t e d  by t h e  Observatory i n  
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CHAPTER 9 

FEDERAL COMMUNICATIONS COMMISSION 

The Federal Communications Commission's activity in the fields 
of space and aeronautics increased significantly in 1959. In the 
relatively new field of space communications, much work was 
done in allocating and protecting radio frequencies for radio 
astronomy use and for earth-space and space communication. In 
aeronautics, the increased activity w a s  the broad result of the 
advent of the jet age for commercial air transportation and its 
attendant requirements for improved aeronautical communication 
and navigation facilities, as well as the expansion of such fa&- 
ities to better meet the further needs created by the normal growth 
of air transportation. 

SPACE COMMUNICATIONS 

The FCC had been a c t i v e  p r i o r  t o  1959 i n  t h e  s e l e c t i o n  
and p r o v i s i o n  of  f r e q u e n c i e s  f o r  s a t e l l i t e  and r o c k e t  con- 
t r o l ,  t e l e m e t r y  ( d a t a  r e l a y ) ,  t r a c k i n g  and o t h e r  r e l a t e d  
experimentat ion.  Such f r e q u e n c i e s ,  however, were s e l e c t e d  
on a case-by-case b a s i s  so t h a t  o p e r a t i o n s  could be conducted 
without  i n t e r f e r e n c e  t o  r a d i o  s e r v i c e s  f o r  which bands of 
f r e q u e n c i e s  had been a l l o c a t e d ,  n a t i o n a l l y  and i n t e r n a t i o n a l l y .  
I n  a d d i t i o n ,  s i n c e  t h e r e  were no f r e q u e n c i e s  a l l o c a t e d  f o r  
f tspace, t f  such o p e r a t i o n s  r ece ived  no i n t e r f e r e n c e  p r o t e c t i o n  
from t h e  r a d i o  s e r v i c e s  o p e r a t i n g  i n  accordance w i t h  t h e  Table  
of Frequency Al loca t ions .  

FCC P a r t i c i p a t i o n  i n  I n t e r n a t i o n a l  Admin i s t r a t ive  Radio Con- 
Terence 

I n  1959, under t h e  a u s p i c e s  of t h e  I n t e r n a t i o n a l  Tele- 
communication Union, an i n t e r n a t i o n a l  Admin i s t r a t ive  Radio 
Conference was he ld  i n  Geneva between August and December t o  
c o n s i d e r  r e v i s i o n s  t o  t h e  I n t e r n a t i o n a l  t a b l e  o f  f requency  
a l l o c a t i o n s  and o t h e r  r a d i o  r e g u l a t i o n s  a p p l i c a b l e  t o  a l l  
r a d i o  s e r v i c e s ,  t h e  f i rs t  such conference s i n c e  1947. The 
Commission's very  a c t i v e  p a r t i c i p a t i o n  i n  bo th  t h e  conference  
i t s e l f  and t h e  p r e p a r a t o r y  work l e a d i n g  up t o  it inc luded  
g i v i n g  c o n s i d e r a t i o n  t o  t h e  m a t t e r  of p rov id ing  i n t e r n a t i o n a l  
p r o t e c t i o n  f o r  f r e q u e n c i e s  t o  be  used f o r  space  communication, 
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t a k i n g  i n t o  account t h e  known frequency requi rements  o f  a l l  
o t h e r  r a d i o  s e r v i c e s .  

A s  a r e s u l t  of  work by t h e  conference p r e p a r a t o r y  groups,  
under t h e  aegis of  t h e  Department of S t a t e  and wi th  r ep resen ta -  
t i v e s  of t h e  e l e c t r o n i c s  indus t ry  p a r t i c i p a t i n g ,  t h e  Commission 
and t h e  o t h e r  Fede ra l  agenc ie s  concerned d r a f t e d  a t e n t a t i v e  
proposed i n t e r n a t i o n a l  frequency a l l o c a t i o n  t a b l e  which in- 
cluded p r o v i s i o n s  f o r  space  and ear th-space s e r v i c e s .  Appropri- 
a t e  d e f i n i t i o n s  f o r  these s e r v i c e s  were a l s o  proposed. The 
a l l o c a t i o n  t a b l e  f i n a l l y  adopted a t  Geneva i n  December 1959, 
conta ined  p r o v i s i o n s  f o r  t hese  s e r v i c e s  f o r  t h e  f i rs t  time, and 
it i s  expected t h a t  a p p r o p r i a t e  n a t i o n a l  space a l l o c a t i o n s  w i l l  
f o l l o w  through t h e  i n i t i a t i o n  of rule-making proceedings  by t h e  
FCC, one of which has  a l r eady  begun. 

It should be noted t h a t  t h e  f r e q u e n c i e s  adopted in t e rna -  
t i o n a l l y  f o r  space s e r v i c e s  a r e  in tended  f o r  t r a c k i n g  c o n t r o l  
and t e l e m e t r y  f u n c t i o n s  f o r  Research purposes. 
t h e  Commission i s  g i v i n g  a t t e n t i o n  t o  p o s s i b l e  a p p l i c a t i o n  of  
space v e h i c l e s  f o r  r e l a y i n g  va r ious  t y p e s  of  communication be- 
tween fixed p o i n t s  on ea r th .  One exper imenta l  a u t h o r i z a t i o n  
involv ing  t h e  use  of  i n f l a t a b l e  s a t e l l i t e s  a s  p a s s i v e  r e f l e c -  
t o r s  of r a d i o  waves f o r  t r a n s c o n t i n e n t a l  t e s t s  has a l r e a d y  been 
g ran ted  by t h e  FCC. 

Sepa ra t e ly ,  

FCC P a r t i c i p a t i o n  i n  Other  Technical  Meetings and Consu l t a t ions  

I n  A p r i l  1959, t h e  FCC p a r t i c i p a t e d  i n  t h e  Ninth P lenary  
Assembly of t h e  I n t e r n a t i o n a l  Radio Consu l t a t ive  Committee 
( C C I R )  a t  Los Angeles, he ld  t o  o b t a i n  recommendations of lead-  
i ng  i n t e r n a t i o n a l  t e c h n i c a l  e x p e r t s  on a l l  f i e l d s  of r a d i o ,  
i nc lud ing  space and r a d i o  astronomy. I n  a d d i t i o n ,  t h e  Commis- 
s i o n  p a r t i c i p a t e d  on the  I n t e r n a t i o n a l  R e l a t i o n s  committee of 
t h e  Space Science Board, Nat iona l  Academy of  Sciences.  Space 
frequency a l l o c a t i o n  problems were a l s o  j o i n t l y  cons idered  by 
t h e  FCC, t h e  O f f i c e  o f  C i v i l  and Defense Mobi l i za t ion  (OCDM),  
and t h e  Department o f  S t a t e ,  

R A D I O  ASTRONOMY 

During 1959, FCC a c t i v i t i e s  i n  t h e  f i e l d  o f  r a d i o  astronomy 
c l o s e l y  p a r a l l e l e d  t h o s e  f o r  "space" desc r ibed  above. Although 
t h e  FCC had p rev ious ly  completed a rule-making procedure pro- 
v i d i n g  t h e  Nat iona l  Radio Astronomy Observatory,  Greenbank, 
W. Va:, w i t h  p r o t e c t i o n  a g a i n s t  r a d i o  i n t e r f e r e n c e ,  no f re -  
quencies  were a l l o c a t e d ,  e i t h e r  n a t i o n a l l y  o r  i n t e r n a t i o n a l l y  
f o r  r a d i o  astronomy a t  t h e  beginning o f  1959. 

I n  a d d i t i o n ,  t h e  U,S. proposa l s  a t  t h e  beginning o f  t h e  
I n t e r n a t i o n a l  Radio Conference a t  Geneva, i n  August, 1959, 
proposed on ly  one band f o r  r a d i o  astronomy, t h e  band 1400-1427 mc, 
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I. . 

which corresponds to a characteristic s ectrum line for 

brought about during the course of the conference. This 
resulted largely from the intensive consideration given the 
matter of radio. astronomy frequency requirements in a series 
of meetings held in Washington, D. C. in October, sponsored 
by the National Academy of Sciences in cooperation with all 
Government agencies involved. A member of  the U. S. 
Delegation to the Geneva conference returned to Washington to 
participate in these meetings and to report on related develop- 
ments at the international conference. These meetings led to 
U. S. adoption of a draft resolution which resulted in con- 
siderable additional provisions for radio astronomy in the new 
radio regulations adopted at Geneva in December 1959. Thus, 
for the first time in history, provisions were made to avoid 
and resolve interference to radio signals not generated by man. 

hydrogen. However, a major change in t R e U. S. position was 

AERONAUTICS 

This field includes radio for aircraft communications 
(including telemetry) and navigation, and for control and tele- 
metry in the development of missiles. The FCC prescribes the 
manner and conditions under which frequencies may be assigned 
for such uses by non-Government licensees. In addition, the 
Commission coordinates extensively through established pro- 
cedures activities involving the Government use of non- 
Government frequencies and, conversely, the non-Government 
use of Government frequencies. 

Increased Demands for Communication and Navigation Facilities 

increased demands for communication and navigation facilities 
geared to the substantially higher speeds involved. Expansion 
of such facilities has a l s o  been necessary to meet the increased 
volume of air traffic resulting from normal growth in air travel. 
These developments have brought about greater requirements for 
aeronautical communications that must be accommodated within 
the limited frequency space available. Meeting such require- 
ments involves more effective administration in utilizing fre- 
quencies, and continued efforts to exploit technical advances 
which permit greater conservation of frequencies. As one step 
in this direction, the FCC has instituted 5O-k~ channeling in 
the 118-l32-m~ band, in lieu of the former 100-kc bandwidth. 

The advent’of jet aircraft for commercial use has created 

Moreover, in 1959, the FCC-proposed to amend its r u l e s  
to make five megacycles of additional spectrum space available 
for air traffic control by aeronautical and aircraft stations. 
The FAA and the OCDM had recommended such a reallocation to 
permit implementation of FAA plans for augmenting its air 
traffic control facilities. 
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The phenomenal i n c r e a s e  i n  f l i g h t - t e s t i n g  requirements  
f o r  missiles, r o c k e t s ,  s a t e l l i t e s ,  a s  wel l  as  f o r  a i rc raf t  -- 
most of  which are be ing  developed by non-Government l i c e n s e e s  -- 
has  n e c e s s i t a t e d  a l l o c a t i o n  of  t h e  1435-1535-mc band f o r  aero- 
n a u t i c a l  t e l eme te r ing .  

I n  a i r - n a v i g a t i o n ,  FCC made p rov i s ion  f o r  use of  t h e  
Doppler sys tem o f  nav iga t ion  i n  t h e  8750-8850-m~~ 9750-9850-mc. 
and 12,250-13,400-mc bands. 

LONG-RANGE FREQUENCY PLANNING 

During 1959, s i g n i f i c a n t  progress  was made i n  jo in t ,  OCDM- 
FCC long-range frequency a l l o c a t i o n  planning t o  produce, as 
i t s  f irst  o b j e c t i v e ,  an improved p a t t e r n  of frequency a l l o c a -  
t i o n s  
i n  t h e  next 10 t o  1 5  years .  
wi th  ways and means of providing f r equenc ie s  t o  permit expansion 
,of e x i s t i n g  r a d i o  s e r v i c e s ,  and t o  provide f o r  new r a d i o  s e r v i c e s  
such as space and r a d i o  astronomy. 

Requires, Extensive Data 

New long-range p l ans  r e q u i r e  accumulation and a n a l y s i s  
of d a t a  from many sources  i n  o rde r  t o  eva lua te  frequency r equ i r e -  
ments of a l l  r a d i o  s e r v i c e s  and t o  de f ine  t h e  t r e n d s  i n  t h e s e  
requirements  t h a t  may i n d i c a t e  need f o r  a l l o c a t i o n  changes over  
an  extended per iod  of  time. 

The j o i n t  conduct of  t h i s  s tudy  on a cont inuing  b a s i s  i s  
a new approach i n  long-term Government planning f o r  frequency 
a l l o c a t i o n s .  
e n t l y  by t h e  agenc ie s  concerned and conclus ions  coordinated 
t h e r e a f t e r  . 

f o r  a l l  r a d i o  s e r v i c e s ,  which could be implemented with- 
This  cont inuing  s tudy is concerned 

Heretofore ,  such s t u d i e s  were ponducted independ- 
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CHAPTER 10 

UNITED STATES INFORMATION AGENCY 

The United States Information Agency (USIA) distributes informa- 
tion abroad regarding the civilian and military space activities of 
this country. USIA ltilizes a variety of communications media to  
accomplish this, including news releases, magazine reprints, 
pamphlets, photographs, radio, television, motion pictures, and 
exhibits. Information for release is obtained from the National 
Aeronautics and Space Administration, the Department of De- 
fense, the Atomic Energy commission, and from other government 
agencies participating in aeronautics and space research and 
development. 

WORLDWIDE DISSEMINATION 

N e w s  Releases  

USIA prepared and d i s t r i b u t e d  more than  110 r e l e a s e s  
t o t a l l i n g  more than  40,000 words on United S t a t e s  r o c k e t s  
and s a t e l l i t e s  dur ing  1959. I n  a d d i t i o n ,  it t r a n s m i t t e d  
news i n  connect ion w i t h  t h e  s p e c i a l  United Nations committee 
s tudying  i n t e r n a t i o n a l  space cooperat ion,  e igh ty - fou r  news- 
paper  e d i t o r i a l  r e p r i n t s ,  f i f t e e n  r e p r i n t s  of  s e l e c t e d  space 
a r t i c l e s  i n  American magazines, f o u r  s p e c i a l  columns on space 
s u b j e c t s  (Vanguards I and 11, Argus, and Explorer  V I ) ,  and 
o t h e r  a p p r o p r i a t e  material. 

I n  a d d i t i o n  t o  t h e  information g iven  world-wide d i s t r i -  
bu t ion ,  t h e  f o u r  r e g i o n a l  w i r e l e s s  f i l e s  (Europe, Fa r  East, 
Near East and L a t i n  America) and two s p e c i a l  w i r e l e s s  f i l e s  
( E a s t e r n  hurope and Rio de J a n e i r o )  t r a n s m i t t e d  a t o t a l  of 
225 i tems t o t a l l i n g  85,000 words of s p e c i a l  i n t e r e s t  t o  t h e  
people  i n  t h e  a r e a s  covered. 

Pamphlets and P o s t e r s  

USIA t r a n s l a t e d  i n t o  f o r e i g n  languages where necessary 
and d i s t r i b u t e d  throughout  t h e  world t h e  fo l lowing  publ ica-  
t i o n s :  "Space -- The New F ron t i e r , "  1,012,000 copies ;  "Man 
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and Outer  Space" ( a  comic book d e p i c t i n g  h i s t o r y  and f u t u r e  
of man i n  s p a c e ) ,  190,000 cop ies ;  "ICY -- New Horizons f o r  
Science" ( d e s c r i b i n g  ICY f i n d i n g s ) ,  160,000; "The S to ry  of 
IGY" (comic book) ,  148,000; and "The F u t u r e  i n  Space," 
153,000. 

USIA made seven m a i l i n g s  of "Space Notes," each a col-  
l e c t i o n  of  b r i e f  f e a t u r e s .  . T h e s e  s e r i e s  has  a l a r g e r  d i s -  
t r i b u t i o n  t h a n  any s i m i l a r  r e c u r r i n g  p u b l i c a t i o n s .  
d i s t r i b u t e d  150 cop ies  each of 50 t9na i le rs , t t  which i n c l u d e  
i tems  such a s  t e x t s  of major addres ses ,  p r e s s  conference 
t r a n s c r i p t s ,  and p r e s s  k i t s .  

USIA a l s o  

Photographs 

USIA d i s t r i b u t e d  about  6,811 n e g a t i v e s ,  16,804 p r i n t s ,  
2,542 l i t h o g r a p h s ,  and 55,734 p l a s t i c  p r i n t i n g  p l a t e s  cover ing  
143 space  s u b j e c t s  du r ing  1959. I n  a d d i t i o n ,  it d i s t r i b u t e d  
n i n e  p i c t u r e  s t o r i e s  c o n t a i n i n g  a t b t a l  of  110 photographs,  
which r e q u i r e d  p r e p a r a t i o n  of  5,291 n e g a t i v e s  and 15,682 p r i n t s ,  
and s i x  s c i e n c e  photo b r i e f s  t o t a l l i n g  27 photographs which 
r e q u i r e d  p r e p a r a t i o n  o f  1,389 n e g a t i v e s  and 3,974 p r i n t s .  

Radio, T e l e v i s i o n ,  and Motion P ic tu , r e s  

languages,  f o r  b roadcas t s  over  t h e  Voice of  America and some 
f o r e i g n  s t a t i o n s .  United S t a t e s  space achievements a r e  included 
i n  t h e s e  round-ups. On t h e  space program i t s e l f ,  USIA t aped  
e i g h t y  s p e c i a l  programs ( l a u n c h i n g s  i n t e r v i e w s  w i t h  United 
S t a t e s  space  l e a d e r s ,  proceedings of' American a e r o n a u t i c a l  and 
space s o c i e t y  meetings,  e t c . )  and prepared  58 s c r i p t s  on spe- 
c i a l  s u b j e c t s  i nc lud ing  a 12-part  s e r i e s  on "Man i n  Space.!' 
I n  a d d i t i o n ,  35 l lScience Notebook" s c r i p t s  covered space a c t i v -  
it i e s .  

USIA w r i t e s  16 d a i l y  news round-ups, i n  Engl i sh  and o t h e r  

For  t e l e v i s i o n  s t a t i o n s ,  U S I A  made world-wide d i s t r i b u t i o n  
of  t h e  fo l lowing  documentaries:  
Vanguard  11," "Pioneer IV," "Student of  t h e  S ta r s , "  and "The 
Chal lenge of Space." C e r t a i n  f i l m s  were s e n t  t o  s p e c i f i c  n a t i o n s  
upon t h e i r  r eques t .  Among t h e s e  were: "Able-Baker Space 
Biology Experiment" t o  t h e  United Kingdom; WTOL A i r c r a f t "  t o  
t h e  F e d e r a l  Republic of Germany; i n t e r v i e w  of t h e  X-15 t e s t  
p i l o t  by a Japanese  a v i a t i o n  e d i t o r  t o  Japan; "Space Medicine" 
and "Story o f  American Aviat ion" t o  I t a l y ;  and "Wings f o r  
Tomorrow" t o  t e n  L a t i n  American na t ions .  

World-wide d i s t r i b u t i o n  of motion p i c t u r e  P e e l s  has  pro- 
vided a n o t h e r  avenue f o r  USIA t b  t e l l  t h e  s t o r y  of America i n  
space. USIAfs newsreel  c l i p s  d i s t r i b u t e d  t o  33 c o u n t r i e s  
conta ined  19 s t o r i e s  on space. ~ ~ T o d a y , t ~  a two-reel monthly 

t tHorizons of  Science," 
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newsreel  magazine d i s t r i b u t e d  t o  22 c o u n t r i e s  f e a t u r e d  Explorer 
VI. "Atlas i n  O r b i t  ,)' ??Explorer i n  Space," "Space Pioneer," 
and "Vanguard I," produced i n  1958, had been seen i n  88 c o u n t r i e s  
by t h e  end of 1959. "X Minus 80 Days," a l s o  produced i n  1958, 
had been d i s t r i b u t e d  t o  8 0 , n a t i o n s  by December 31, 1959. "Ex- 
p l o r i n g  Space," ano the r  1958 product ion ,  had been seen i n  60 
c o u n t r i e s  by 1959's c lose .  Soundtracks f o r  t h e  films covered 14 
t o  24 d i f f e r e n t  languages. USIA produced "Out Among t h e  S tars"  
i n  1959. It has  been d i s t r i b u t e d  i n  24. languages. 

E x h i b i t s  and L i b r a r i e s  

Outstanding among e x h i b i t s  dur ing  1959 was t h e  f u l l - s c a l e  
model of t h e  paddlewheel s a t e l l i t e ,  Explorer  V I ,  a t  t h e  American 
National. Exh ib i t i on  i n  Moscow. V i s i t o r s  expressed wonder not 
only a t  t h e  e x h i b i t  b u t  a l s o  a t  t h e  r a p i d i t y  w i t h  which it was 
assembled a f t e r  t h e  Explorer  launching. 
b i t i o n ,  Explorer  V I  was shown i n  Yugoslavia, I t a l y ,  and t h e  
United Kingdom. 

After t h e  Moscow exhi- 

Another popular  e x h i b i t  is  '?Space Unlimited," a photo pane l  
covering 1500 square f e e t  which t r a c e s  t h e  conquest of  space from 
t h e  Wright Brothers '  f l i g h t  t o  t h e  Vanguard s a t e l l i t e .  Its 19 
cop ies  have been shown i n  I t a l y ,  Chi le ,  B r a z i l ,  Uruguay, Bol iv ia ,  
Spain., Pakis tan ,  Afghanistan,  I s r a e l ,  Greece, Morocco, Mexico, 
Guatemala, Cuba, F in land ,  Denmark, t h e  Netherlands,  Laos, Malaya, 
Burma, t h e  P h i l i p p i n e  Republic,  Thai land,  Sweden, Norway, Japan, 
Switzer land,  France,  and Syria .  

A model of t h e  12-foot i n f l a t a b l e  s a t e l l i t e  was shown a t  
t h e  Tangier  F a i r .  "Space Research Instruments" has  been and i s  
s t i l l  on e x h i b i t  i n  Poland. " S a t e l l i t e  Tracking S ta t ion"  has 
been exh ib i t ed  i n  B r a z i l ,  Chi le ,  Ecuador, and Peru. 

Lec ture  m a t e r i a l ,  pamphlets, and books on space s u b j e c t s  
have been s e n t  t o  USIA l i b r a r i e s  throughout t h e  world. Three 
hundred s e t s  of a f i l m - s t r i p  brochure on P ro jec t  Mercury, Ameri- 
c a ' s  man-in-space p r o j e c t ,  and of an addres s  by D r .  T. Keith 
Glennan on "A Nat iona l  Program f o r  Space Research" have been 
s e n t  t o  t h e  l i b r a r i e s .  
p h l e t s  on space have been s i m i l a r l y  d i s t r i b u t e d .  About 500 
paperback books on space sc i ences  were shipped. I n  addi t ion ,  
t h r e e  books on American space exp lo ra t ion  were published during 
1959 under t h e  USIA Book T r a n s l a t i o n s  Program. 

"Exploring Ear th  and Space," by Margaret Hyde -- Arab ic ,  
10,000 copies ;  Chinese, 8,000; G u j e r a t i ,  2,000; Japanese, 17,000; 
Korean, 5,000; and Marathi,  5,000. 

Approximately 13,000 copies  o f  31 pam- 

They are:  

1. 
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2. "The World i n  Space," by Alexander Marshak -- Arabic,  

3 .  ttRockets, Missiles, and Moons," by Char les  Coombs -- 
4,000 cop ies ;  Japanese ,  17,000; and Spanish,  22,000. 

Arabic ,  10,000; and Spanish,  6,000. 
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ATTACHMENT 

I n  compliance w i t h  SEC. 206 ( c )  of t h e  Na t iona l  Aero- 
n a u t i c s  and Space Act of 1938, a t t a c h e d  are  *'such recom- 
mendations f o r  a d d i t i o n a l  l e g i s l a t i o n  as t h e  Adminis t ra tor  
o r  t h e  P r e s i d e n t  may c o n s i d e r  necessa ry  o r  desirable . . ."  

A BILL 

To amend t h e  Na t iona l  Aeronaut ics  and Space Act 
o f  1958, as amended, and f o r  o t h e r  purposes. 

SECTIONAL ANALYSIS 

of a b i l l  

of  1958, as  amended and f o r  o t h e r  purposes. 

MARKED COPY OF 

P u b l i c  Law 85-568, 8 5 t h  Congress, H.R. 12575, 

To amend t h e  Na t iona l  Aeronaut ics  and Space Act 

J u l y  29, 1958 
( N a t i o n a l  Aeronaut ics  and Space Act of 1958) 
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A BILL 
To amend t h e  Nat iona l  Aeronaut ics  and Space Act of  1958, as  

amended, and f o r  o t h e r  purposes.  

1 Be it enac ted  by t h e  Senate  and House o f  Representa- 

2 t i v e s  of t h e  United S t a t e s  of America i n  Conmess  assembled, 

3 That t h e  Nat iona l  Aeronaut ics  and Space Act of 1958, a s  

4 amended (72 S t a t .  426) ,  i s  amended a s  follows: 

5 

6 

7 

8 

9 

15 

(1) S e c t i o n  102 i s  amended -- 
( A )  by s t r i k i n g  out  subsec t ion  102(b) and t h e  

f irst  c l ause  i n  subsec t ion  1 0 2 ( c )  ending wi th  

t h e  colon,  and i n s e r t i n g  i n  l i e u  t h e r e o f  t h e  

fol lowing:  

" ( b )  The Congress d e c l a r e s  t h a t  t h e  g e n e r a l  

welfare and s e c u r i t y  of  t h e  United S t a t e s  r e q u i r e  

t h a t  adequate p rov i s ion  be made f o r  t h e  explora-  

t i o n ,  s c i e n t i f i c  i n v e s t i g a t i o n ,  and u t i l i z a t i o n  

of space f o r  peace fu l  purposes ,  and f o r  re- 

sea rch  i n t o  problems of  f l i g h t  w i t h i n  and o u t s i d e  

16 t h e  e a r t h ' s  atmosphere. The Congress f u r t h e r  

17 d e c l a r e s  t h a t  such a c t i v i t i e s  shall be conducted 

18 so  a s  t o  c o n t r i b u t e  m a t e r i a l l y  t o  t h e  fo l lowing  

19 o b j e c t i v e  s : 11 ; 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 2  

13  

14 

15 

16 

17  

18 

19 

20 

(B) by inser t ing  the following new subsection: 

"(c)  The Congress fur ther  declares t h a t  

the  exploration, s c i e n t i f i c  investigation, and 

u t i l i z a t i o n  of space for  peaceful purposes shal l  

be the responsibi l i ty  of ,  and shall  be directed 

by, a c iv i l i an  agency." 

(2) Section 103 is amended to read as follows: 

"Section 103. As used i n  this  A c t  -- 
"(1) the term 'spacecraft '  means devices, 

manned and unmanned, which are designed t o  be 

placed in to  an orbi't about the earth o r  i n to  a 

t ra jec tory  t o  another celestial body, including 

a l l  instrumentation, propulsion, and guidance 

contained therein: 

" ( 2 )  the term *launch vehicles '  means de- 

vices which propel and guide spacecraft in to  

an orbit  about the earth o r  in to  a t ra jec tory  

t o  another celestial body and includes a l l  stages 

of mul t i - s t age  rockets used for such purposes; 

(3) the term 'space vehicles' means 
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spacecraft 

vehicles, except bal l is t ic  m i s s i h e e ,  capable 2 

of f l i g h t  without support from o r  dependence .t 

launch vehicl&B ,:'!and a11 bther 

upon the ea r th ' s  atmosphere;+ together w i t h  
7' 

p -I 4 ~~.'~.k&Pated equipment, devices, components, and 

parts: and 

I' (4) the term ' aeronautical  vehicles 

means a l l  vehicles, other than space vehicles, 

designed f o r  f l i gh t ,  together w i t h  related 

equipment, devikes, components, and parts. 

( 3 )  T i t l e  I1 is amended by s t r ik ing  out the head- 

ing  and inser t ing i n  l i e u  thereof the fo l -  

lowing : 

"TITLE I1 - NATIONAL AERONAUTICS AND 

SPACE ADMINISTRATION". 

(4) Section 201 is repealed. 

(5)  Section 202 is amended by changing the number 

t o  '1201" and s t r ik ing  out the caption "National 

Aeronautics and Space Administration" and in- 

se r t ing  i n  l i e u  thereof "Administrator and 

Deputy Administrator". 
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( 6 )  Section 203 is amended -- 
(A) by changing the number t o  "202"; 

(B) by s t r i k i n g  out paragraph 203(a) (1) and 

inser t ing i n  l i e u  thereof the  following: 

"(1) conduct research in to  problems of 

f l i g h t  within and outside the  e a r t h ' s  atmos- 

phere with a view t o  their  p rac t i ca l  solution: 

" ( 2 )  conduct such a c t i v i t i e s  as may be 

required f o r  the exploration, scient i f ic  investi-  

gation, and u t i l i z a t i o n  of space f o r  peaceful 

purposes, and develop space vehicles f o r  use  i n  

such a c t i v i t i e s ;  'I; 

(C) by changing the numbers of paragraphs (2)  

and (3) of subsection 203(a) t o  " ( 3 ) I t  and 1t(4)8a 

respectively: 

(D) by amending the clause following the first 

semicolon i n  paragraph 203(b) (3) t o  read as 

follows: 

" to  lease t o  others such real and personal 

property, and such lease may provide, notwith- 

standing section 3 2 1  of the A c t  of June 308 1932 

(40 U.S.C. 303b), o r  any other provision of l a w ,  
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for  the maintenance, protection, repair, or 

res tora t ion ,  by the lessee, of the property 

leased, o r  of the e n t i r e  u n i t  or  i n s t a l l a t i o n  

where a subs tan t ia l  part of it is leased, as 

part or a l l  of the consideration for  the lease:"; 

(E) by inser t ing  i n  paragraph 203 (b) (6) m e -  

d ia t e ly  before "to t r ans fe r  to" the following: 

"to obtain by contract  fo r , " ;  

(E') by adding a t  the end of subsection 203(b) 

the following new paragraph (14) : 

Io (14) t o  acquire releases, before s u i t  is 

brought, f o r  past infringement of patents." 

(7) Section 204 is repealed. 

(8) Section 205 is amended by changing the number 

t o  "203. I' 

(9) Section 206 is amended -- 
(A) by changing the number t o  "204.": 

(B) by repealing subsections (b) and (c); 

( C )  by changing the designation of subsection 

(d) t o  'I (b) . 'I 
(10) Section 304 is amended -- 

(A) by inser t ing i n  subsection 304(b) 
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immediately after "so certified by the 

Council o r  the Administrator," the fol- 

lowing : 

noor designee thereof, 'I; 

(B) by s t r i k i n g  out of the first sentence of 

subsection 304 (b) the words "any member, 

o f f i c e r ,  or employee of the Council, or" and 

the words "as the case may be," and the words 

"Council o r  the" and "Cotmci.1 or"  wherever 

they appear. 

Section 305 is amended t o  read as follows: (11) 

"Sec. 305. (a) Each contract  or other 

arrangement entered in to  by the Administration, 

and each subcontract a t  a l l  tiers thereunder, 

which has as one of its purposes the performance 

of experimental, developmental, or research work, 

sha l l  contain provisions prescribed by the 

Administrator governing the disposi t ion of the 

r ights  t o  inventions conceived or first actual ly  

reduced t o  practice thereunder i n  a manner cal- 

culated t o  protect  the public i n t e r e s t  and the 

equ i t i e s  of the contractor. 
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"(b) The Administrator o r  h i s  

may, whenever the contract provides 

ing of t i t l e  t o  an invention i n  the 

designee 

f o r  the  vest- 

United States, 

waive the r igh ts  of the United States t o  such 

invention on such terms and conditions as he de- 

termines t o  be i n  the best i n t e r e s t  of the united 

States: Provided, That any such waiver sha l l  be 

subject t o  the reservation of an irrevocable, non- 

exclusive, non-transferable, royalty-free l icense 

f o r  the pract ice  of such invention throughout 

world by o r  on behalf of the United States o r  

foreign government pursuant t o  any t r e a t y  o r  

agreement w i t h  the United States. 

the  

any 

"(c) The Administrator may waive, upon the 

same terms as provided i n  subsection (b) of this  

section, a l l  o r  any part of the r i g h t s  of the 

United States t o  inventions made i n  the perform- 

ance of any work under any contract  heretofore 

entered in to  by o r  f o r  the Administration which 

have become the exclusive property of the United 

States. Any contract  heretofore entered in to  by o r  

f o r  the Administration, on which f ina l  payment has 
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not been made, may be amended without considera- 

t i o n  t o  effectuate the purposes of this section: 

Provided, That no such amendment shall affect 

the s t a t u s  of inventions which have become the  

exclusive property of the United States. 

I' (d) The Administration shall  be considered 

a defense agency of the United States for  the 

purpose of chapter 17 of t i t l e  35 of the United 

States code. 'I 

(12) Section 306 is amended by amending the first 

two sentences t o  read as follows: 

"Sec. 306. (a) subject t o  the provisions 

of t h i s  section, the Administrator is authorized, 

upon his  own i n i t i a t i v e  o r  upon application, to 

make a monetary award, i n  such amount and upon 

such terms as he shall determine 60 be warranted, 

to any individual, partnership, corporation, 

association, i n s t i t u t ion ,  o r  other e n t i t y  f o r  

any scientific or  technical contribution t o  the 

Administration Which is determined by_ the Admin- 

istrator to  have s igni f icant  value i n  the  con- 

duct o f  aeronautical and space activities. Each 
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I 

appl icat ion made fo r  any such award s h a l l  be 

referred t o  an Inventions and Contributions 

Board which shall  be established by the Ad- 

ministrator within the Administration. ** 

(13) A new sect ion 308, captioned "Indemnification", 

is added t o  T i t l e  I11 as follows: 

"Sec. 308. (a) W i t h  the approval of the 

Administrator, or  his designee, any contract  of 

the Administration for research or development, 

or both, may provide t h a t  the United States w i l l  

indemnify the contractor against  either or  both 

of the following, b u t  only t o  the extent that 

they arise out of the d i r ec t  performance of the 

contract  and t o  the extent not compensated by 

insurance or  otherwise t 

(1) claims (including reasonable ex- 

penses of l i t i g a t i o n  or sett lement) by t h i rd  

persons, including employees of the contractor,  

for death, bodily injury,  o r  loss  of o r  damage 

to property, from a risk that the contract de- 

f ines  as unusually hazardous. 

" ( 2 )  ~ n s s  of or  damage t o  property of 
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the contractor from a r i s k  t h a t  t he  contract  

defines as unusually hazardous. 

'I (b) A contract,  made under subsection (a), 

t h a t  provides f o r  indemnification must a l so  pro- 

vide f o r  -- 
"(1) Notice t o  the United States 

of any claim o r  s u i t  against  t he  contractor 

for  the  death, bodily injury,  o r  loss of o r  

damage t o  property; and 

" ( 2 )  Control of o r  ass is tance i n  the 

defense by the United States, a t  its elect ion,  

of that  s u i t  o r  claim. 

"(c) No payment may be made under sub- 

sect ion (a) unless the Administrator, o r  his  

designee, certifies t h a t  the amount is j u s t  and 

reasonable 

"(a)  Tmon approval by the Administrator, 

payments under subsection (a) may be made from -- 
"(1) funds obligated for  the per- 

formance of the contract  concerned: 

" ( 2 )  funds avai lable  for  research o r  

development, o r  both, and not otherwise obligated: 
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o r  

"(3) funds appropriated fo r  those 

payments. I' 

A new section 309, captioned "Coordina- 

t i o n  and Cooperation, 'I is added t o  

T i t l e  I11 as follows: 

(14) 

"Sec. 309. (a) Nothing i n  t h i s  A c t  

s h a l l  preclude the Department of Defense 

from undertaking such a c t i v i t i e s  in- 

volving the u t i l i za t ion  of space as  may 

be necessary f o r  the defense of the United 

States, including the development of 

weapons systems u t i l i z i n g  space vehicles 

and the conduct of supporting research con- 

nected therewith. 

"(b) In order t o  accomplish the most 

e f f i c i e n t  u t i l i za t ion  of resources, re- 

spons ib i l i ty  fo r  the development of each 

new launch vehicle, whether intended f o r  

use by the Administration or  the Department 

of Defense or  both, s h a l l  be assigned by the 

President to either the Administration or  
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the Department of Defense. 

" ( c )  The Administration and the Depart- 

ment of Defense shall  advise and consult with 

each other on a l l  matters within t h e i r  

respective jur i sd ic t ions  r e l a t ing  t o  ac t iv i -  

ties involving the u t i l i z a t i o n  of space and 

research and development connected therewith 

and s h a l l  keep each other  f u l l y  and currently 

informed w i t h  respect t o  such a c t i v i t i e s .  

"(d) If the Secretary of Defense con- 

cludes t ha t  any request, act ion,  proposed 

act ion,  o r  f a i l u r e  t o  a c t  on the par t  of the 

Administrator is adverse t o  t h e  responsibil i-  

t ies  of the Department of Defense, o r  the Ad- 

ministrator concludes tha t  any request, ac- 

t i on ,  proposed act ion,  or f a i l u r e  t o  act on 

the par t  of the Department of Defense is 

adverse t o  the  responsibilities of the Admin- 

i s t r a t ion ,  and the Administrator and the 

Secretary of Defense are unable t o  reach an 

agreement w i t h  respect thereto,  either the 

Administrator o r  the Secretary of Defense may 
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refer the matter to the President for h i s  

decision. 

Section 2. Section 799 of t i t l e  18 of the  

United States Code is amended by s t r ik ing  

out "a i r c ra f t ,  missile,  spacecraft ,  or 

similar vehicle ,"  and inser t ing i n  l i e u  

thereof "aeronautical o r  space vehicle,  '' . 
Section 3. The A c t  of April 29, 1941, as 

amended (40 U.S .C.  270e),  is amended by in- 

se r t ing  immediately before "or the Secretary 

of the Treasury" the words "the Administrator 

of the National Aeronautics and Space Adminis- 

t r a t ion ,  

"or Coast Guard" the wards "National Aero- 

nautics and Space Administration, ". 

and by inser t ing immediately before 
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SECTIONAL ANALYSIS 

of a bill 

To amend the National Aeronautics and Space Act of 1958, 
as amended, and for other purposes. 

Section 1. This section consists of fourteen 
subsections which amend the National Aeronautics and 
Space Act as follows: 

(1) This subsection amends subsections 102 
(b) and (c) of the Act. Paragraph (A) of the proposal 
would declare that the general welfare and security of 
the United States require that adequate provision be 
made for the exploration, scientific investigation, and 
utilization of space for peaceful purposes and for 
research into problems of flight within and outside the 
earth's atmosphere . Paragraph (B) would further declare 
that the responsibility for the exploration, scientific 
investigation and utilization of space for peaceful 
purposes shall be the responsibility of, and shall be 
directed by, a civilian agency. 

(2) This subsection amends section 103 of the 
Act. The definitions of "aeronautical and space 
activities" and "aeronautical and space vehicles" would 
be repealed. New definitions of "spacecraft, 'I "launch 
vehicles, 'I "space vehicles" and "aeronautical vehicles'' 
would be enacted. 

(3)  This subsection relates to the title of 
Title I1 of the Act. A new title, "National Aeronautics 
and Space Administration," would be enacted in place of 
the title "Coordination of Aeronautical and Space 
Activities . ' I  

(4) This subsection repeals section 201 of 
IC would eliminate provisions relating to che the Act. 

National Aeronautics and Space Council and the statement 
Of Presidential duties upon which the Council is 
required to advise the President. 

(5) 
The number of the section would be changed to 

This subsection relates to section 202 of 
the Act. 
"201" as a consequence of repealing section 201. 
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(6) This subsection amends section 203 of the 
Act. Paragraph (A) would change the number of the section 
to "202." Paragraph (B) would expand and make more 
specific the statement of functions of NASA. 
(C) would change the numbers of paragraphs (2) and (3) 
of subsection 203(a) of the Act to 11(3)'8 and lI(4)I' 
respectively as a consequence of expanding the statement 
of functions. Paragraph (D) would enact additional 
language in paragraph 203 (b) (3) of the Act to provide 
NASA with authority, similar to 10 U.S.C. 2667(b) (5) 
available to the military departments, to lease real 
property to others for a non-monetary consideration. 
Paragraph (E) would enact a clarifying phrase in para- 
graph 203 (b) (6) of the Act to provide express authority 
for other agencies of the Government to enter into con- 
tracts for the benefit of NASA. Paragraph (F) would 
enact a new paragraph at the end of subsection 203(b) of 
the Act to provide NASA with authority, similar to 10 
U.S.C. 2386 available to the military departments, to 
settle past patent infringement claims. 

Paragraph 

(7) This subsection repeals section 204 or 
the Act. It would eliminate the Civilian-Military 
Liaison Committee. 

(8) 
The number of the section would be changed to 

This subsection relates to section 205 of 
the Act. 
11203" as a consequence of repealing section 204 of the 
Act. 

(9) This subsection amends section 206 of the 
Act. Paragraph (A) would change the number of the 
section to "204." Paragraph (B) would repeal subsec- 
tions 206(b) and (c) of the Act, eliminating the 
requirement for a report from the President to the 
Congress in January of each year. Paragraph (C) would 
change the designation of subsection (d) to I' (B)" as a 
consequence of repealing subsections (b) and (c) . 

(10) This subsection amends section 304 of 
the Act. Paragraph (A) would correct a technical defect 
in the Act by adding the phrase "or designee thereof" to 
expressly authorize the Administrator to designate other 
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o f f i c i a l s  t o  m d k e  ce r t a in  routine determinations. 
graph (B) would delete the references t o  the National 
Aeronautics and Space Council as a consequence of 
repealing section 201 of the A c t .  

Para- 

'(11) This subsection repeals section 305 of 
New the A c t  concerning property rights i n  inventions. 

provisions s i m i l a r  t o  those contained i n  the National 
Science Foundation A c t  of 1950 (42 U.S.C. 1871) would 
be enacted, 

(12) This subsection amends section 306 of 
the A c t  t o  provide f o r  establishment of an Inventions 
and Contributions Board, since the present provision 
would be eliminated by repeal of subsection 305(f) of 
the A c t ,  

(13) This subsection would add a new section 
308 t o  T i t l e  I11 of the A c t  providing NASA w i t h  authority,  
under the caption "Indemnification, I' t o  indemnify con- 
tractors against  unusually hazardous risks ar i s ing  out 
of research and development contracts.  
would be coextensive w i t h  that  of the mi l i ta ry  depart- 
ments contained i n  10 U,S,C. 2354. 

The authority 

(14) This subsection would add a new section 
309 t o  T i t l e  I11 of the A c t  under the caption "Coordina- 
t i o n  and Cooperation." The new section would state that 
the Department of Defense is not precluded by anything 
i n  the A c t  from undertaking such a c t i v i t i e s  involving 
the u t i l i za t ion  of space as may be necessary f o r  the 
defense of the United States, including the development 
of weapons systems u t i l i z i n g  space vehicles and the 
conduct of supporting research. 
the President shall assign responsibi l i ty  f o r  the 
development of each new launch vehicle,  regardless of 
i ts  intended use, t o  either NASA or  the Department of 
Defense , Furthermore, the new section would substan- 
t i a l l y  reenact subsection 204(b) of the A c t  to require 
that  NASA and the Department of Defense advise and 
consult  and keep each other informed w i t h  respect t o  
space a c t i v i t i e s  and related research and development 
within their  respective jur isdict ions,  

It a l so  provides that 

Final ly ,  it would 
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s u b s t m t i a l l y  reenact subsection 204(c) of the A c t  t o  
provide that the Administrator of NASA and the Secretary 
of Defense may refer t o  the President f o r  decision those 
matters concerning their respective areas of resgonsi- 
b i l i t y  on w h i c h  they are unable t o  reach agreement. 

Section 2. This section would amend 18 U.S.C. 799 
which  provides criminal penal t ies  f o r  violat ions of 
NASA's regulations f o r  the protection or  securi ty  of 
property and equipment, t o  conform t o  the def ini t ions 
contained i n  this b i l l  i n  the proposed amendment t o  
sect ion 103 of the A c t .  The terms " a i r c r a f t ,  m i s s i l e ,  
spacecraft ,  o r  other similar vehicle" would be replaced 
by la aeronautical or space vehicle . 'I 

Section 3. This section would amend 40 U.S.C. 2708 
t o  give NASA the same authority as  is available t o  the 
mi l i ta ry  departments and the Coast Guard t o  waive pay- 
ment and performance bonds otherwise required in 
construction contracting. 
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Public Law 85-568 
85thCongress ,  H.  R .  12575 

July 29, 1958 
A N  ACT 

To provide for research. into problems of flight withln and outside the earth’s 
atmosphere, and for other purposes. 

Ba it enacted by the Senate and Houee of Re. asentativss of t b  
united state8 of America in Cmgre88 a88embl.T Natioml 

h r W i 0 8  

TITLE I -SHORT TITLE, DECLARATION O F  POLICY, AND 
DEFINITIONS 

oci9. 
SHOBT TlTLt7 

SEU. 101. This Act may be cited as the “National Aeronautics and 
Space Act of 1958”. 

DECLAUTION OF POLICY AND PURPOSE 

(4 The establishment of long-rnnge studies of the potential 

involved in the utilization of aeronnuticnl and space activities for 
peaceful and scientific purposes; 

(5) The preservation of the role of the United States a8 a 
leader in aeronautical and spnce science and technology and in 
the application thereof to the conduct of peaceful activities within 
and outside the atmosphere ; 

(6) The makin available to agencies directly concerned with 

cance, and the furnishing by such agencies, to the civilian afe”cy 
established to direct and control nonmilitary aeronautica and 
space activities, of information as to discoveries which have value 
or significance to thnt agency ; 

bene B ts to be gained from, the opportunities for, and the problems 

nationnl defense o pi discoveries thnt have military value or signif% 
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(7) Cooperation by the United Statea with other nations and 
groups of nations in work done pursuant to this Act and in the 
peaceful application of the results thereof ; and 

(8) The most effective utilization of the scientific and engineer- 
in resources of the United Statss,. with close cooperation amon 
alp interested a nciea of the'.United Statea in order to avoid 

out and e ectuate the P necessary dup T ication of effort, facilities, and q u i  ment. 
(d) It is the purpose of this Act to ca 

policies declared in subsections (a), (b), and?). 

DEFINITIONS 

epartment or agency of the 
r officer of his department 
ternate in his unavoidable 
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Resident. 

63 Stat.  954. 

69 Stat.  394. 

- Sgc. d. 6") There is hereby established the National Aeronautics Adminidrator. 
and Space A ministration (hereinafter called the "Administration"). 
The Administration shall be headed by an Administrator, who shall 
be appointed from civilian life by the President by and with the 
advice and consent of the Senate, and shall receive compensation at 
the rata of $92,600 per annum. ' Under the supervision and direction 
of the President, the Administrator shall be responsible for the exer- 
cim of all wers and the discharge of all duties of the Administration, 
and shall E v e  authority and control over all personnel and activitiea 
thereof. 

who shall be a pointed from civilian life by the President by and with Administrator. 
the advice an B consent of the Senate shall receive compensation at the 
rata of $21,500 per annum, and shad perform such duties and exercise 

(b) There shall be in the Administration a Deputy Administrator, Deputy 
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such powers aa the Administrator may rescribe. The Deputy Ad- 
lniniOtrator shall act for, and exercise &e powers of, the Adminis- 
trator durin his absence or disabilit . 

(c) %e idministrator and the k p u t y  Administrator shall not 
engage in any other business, vocation, or employment while serving 
aa such. 

Regtriotion. 

FUNCTION8 OF TEE ADXINIBTRATION 

(b) I n  the performance of its functions the Administration is 

(11 tp make, promul ate, issue, rescind, and amend rules and 

cise of the powers vested in it by law ; . 
(2) to appoint and fm the compensation of such officers and 

r e p  ations governing t%e manner of its operations and the exer- 

employees as ma be necessary to carry out such functions. Such 
officers and empcyees shall be appointed in accordance with the 
civil-service laws and their compensation fixed in accordance 

63 Stat. 954. with the Classification Act of 1949, except that (A) to the extent 
5 USC 1071 note. the Administrator deems such action necessary to the discharge 

of his responsibilities, he may appoint nnd fix the compensation 
up to a limit of $19,000 a year, or up to a limit of $21,000 a ear 

ior a maximum of ten positions) of not more than two hunired 
and sixty of the scientific, engineering, and administrative per- 
sonnel of the Administration without regard to such laws. and 

authorized- 
Ruler snd 
r e a l a t i o n r .  

Employeer. 

(B) to the extent the Administrator deems such action necessary 
to recruit specially ualified scientific and en ineering talent,.he 72 stat. 429. 

72 Stat. 430. mav establish the eztrance made for scienti a c and engineering 
peknne l  without previous &vice in the Federal GoveGment a't 
a level up to two ades higher than the grade provided for such 

ersonnel under 8 e  General Schedule established by the Classi- 
[cation Act of 1949, and fix their compensation accordingly;. 

(3) to acquire (by purchase, lease, condemnation, or otherwise), 
construct, improve, repair, operate, and maintain laboratories, re- 
search and testing sites and facilities aeronautical and space 
vehicles, quarters and related accommodations for employees and 
dependents of employees of the Administration, and such other 

erein. as the Administrntion deems necessary within and out- 
side the continental United States - 

to sell and othlenvise dispose of rea1 and per- c w n c l u d i n g  patents and rights thereunder) in 
accordance with the provisions of the Federal Property and 
Administrative Services Act of 1949, as amended (40 U. S. C. 471 
et seq.) ; and to provide by contract or otherwise for cafeterias 
and other necessary facilities for the welfare of emplo ees of the 
Administration a t  its installations and purchase a n 8  maintain 
equipment therefor; 

Aoquirition of 
property. 

S O 6  P.L 86-20 and personal property (including patents), or any interest 

( 6 )  (Dl 

63 stat. 377.. 
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(4) to accept unconditional gifts or donations of services, ~ i t t r .  
money, or property, 4, personal, or mixed, tanable or - - - .  
intansble ; 

amended (31 
tracts, leases, 
be neceSSarv 

(5) without tion 8648 of the Revised Statutes, as Contraota, 

agreements, or other transactions as may 60 stat. 809- 
uct of its work and on such terms as it 

629), tQ &er into and perform such con- eto .  

may deem "a propriate! with any agency .or instrumentality of 
the United B tat- or with any State, Territory, or possession, or 
with any politicai subdivision thereof or with any emn ,  firm, 

mum extent praoticable and consistent with the accomplishment of 
the purpose of this Act, such contracts, leases, aereements, and 
other transactions shall be allocated by the Administrator in a 
manner which will enable small-business concerns to partici ate 

Administration; 

and facilities of Federal and other agencies with or without wim- oooperation. 
bursement, and on a similar basis to cooperate with other public 
and private agencies an4 instrumentalities in the use of services, 
equipment, and facilities. Each department and agency of the 
Federal Government shall cooperate fully with the Administra- 
tion in makin its Services, equipment, personnel, and facilities 
available to t f e  Administration, snd any such department or 
agency is authorized,ltotwithstandin any other provision of law, 
to transfer to or to m i v e  from the A%ministration, without reim- 
bursement, aeronautical aqd space vehicles, and supplies and 
equipment other than administrative supplies or equipment i 

(7) to appoint such advisory committees as may be appropriate Advisory 
for pur oses of consultation and advice to the Administration in oomitteea. 
the perkrmance of its functions; 
J8) to establish'within the Administration such offices and pro- Coordimtion. 

c ures as may be appropriate to provide for the greatest possible 
coordination of ita activities under this Act with related scientific 
and other activities being aarried on by other public and private 72 stat. 43O- 

2 Stat. 431. kgencies and organizations ; 
(9) to obtain m r n m  as authorized by section 15 of t h r  

August 2! 1946 (6 U. S. C, 65a), a t  ratas not to exceed $100 per 60 stat. 810. 
diem for individuals.; 
(10) when determined by the Administrator to be nmssary, hplgyment. 

and subject to such security investigations as he may determine Nlenr. 
to be appropriate, to employ aliens without regard to statutory 
provisions prohibiting pa ment of compensation to aliens; 

(11) to em loy retire$ commissioned officers of- the armed Retired 
forces of the A i t e d  States and compensate them at the rate estab- of i ioers .  
lislied for the positions occupied by them within the Administra- 
tion, subject only to fhe limitations in pay set forth in section 212 

tive agreements under which members of the Army, Navy, Air 
Force, and Marine Corps may be detailed by the appropriate 
Secretrr for services in the performance of functions under this 
Act to t i e  same extent as that to which they might be lawfully 
assigned in the Department of Defense; and 

pay, on. be half of the United States, in full satisfaction thereof, 
an? claim for $5,000 or less against the United States for bodily 
injury, death, or damage to or loss of real or personal property 

association, corporation, or educationaf institution. F o the maxi- 

equitably and proportionately in the conduct of the work o P the 

(6) to use, with their consent, the services, equipment, personnel, Agenoy 

of the .4ct of June 30,1932, as amended (5 U. S. C. 5%) ; 68 Stat, 18. 
(12) with the approval of the President, to enter into coopera- ~ e e m e n t a .  

(13) A) to consider, ascertain, adjust, determine,. settle, and claimB. 
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resultin from the conduct of the Administration's functiops as 
specifid in subsection (a) of this section, where such clam is 
presented to the Administration in writin within two years after 

(B) if the Administration considers that a claim m excess of 
$5,000 is meritorious and would otherwise be covered by this 

aragraph, to report the facts and circumstances thereof to the 

the accident or incident out of which the c f aim ariseS;.and 
Report t o  
Co!Ygrear. 

(6) (+rea for ita consideration. 

p"""""""""""""9 

INTERNATIONAL COOPERATION 

SEC. 2Qf. The Administration, under the foreign policy guidance 
of the President, may engage in a program of international coopera- 
tion in work done ursuant to this Act, and in the peaceful ap lica- 

dent with the advice and consent of t h e z t e .  
tion of the results tkereof, pursuant to ments made by the fi resi- 
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REPORTS TO THE CONOBEBS 

( 9 )  (a 
TITLE 111-MISCELLANEOUS 

NATIONAL ADVISORY COMMITPEE FOR AERONAUTICS 

SEC. 301. (a) The National Advisor Committee for Aeronautics, Termination. 
on the effective date of this section, shaicease to exist. On such date Transfer of 
all functions, powers, duties, and obligations, and all real and per- funations. 
sonal property, personnel (other than members of the Committee), 
funds, and records of that organization, shall be transferred to the 
Administration. 

(b) Section 2302 of title 10 of the United States Code is amended by Definitions. 
strikinB out “or the Executive Secretary of the National Advisory 70A s tat .  127. 
Committee for Aetonautics.” and inserting in lieu thereof “or the Ad- 
ministrator of the National Aeronautics mid Space Administration.”; 
and section 2303 of such title 10 is amended bx striking out “The Na- 
tional Advisor Committee for Aeronautics. and inserting in lieu 
thereof “The lfational Aeronautics and Space Administration.” 

(c) The first section of the Act of August 26,1950 (5 !J. S.  C. 22-1), 64 stst. 476. 
‘b 72 Stat. 432. 

tee for Aeronautics” and insertin in lieu ther-r 72 s tat .  433, 
of the National Aeronautics and #pace Administration”, and by strik- 
ing out “or National Advisofy Committee for Aeronautics” and insert- 
ing in lieu thereof “or National Aeronautics and Space Administra- 
tion”. 

Wind Tunnel Plan Act of 1949 (50 U. S. C. 511- 
515) is amendedT) by strikin out “The National Advisory Com- 63 s ta t .  936. 
mittee for Aeronautics (hereinafter referred to as the ‘Committee’)” 
and inaerting in lieu thereof “The Administrator of the National 
Aeronautics rind Space Administration (hereinafter referred to as the 
‘Administrator’) ” ; (2) by striking out “Committee” or “Committee’s” 
wherever they appear and inserting in lieu thereof “Administrator” 
and “Administrator’s” respectively; and (3) b striking out “its” 
wherever it appears and insertin in lieu thereof dis” .  

enuctment of this Act, or on any earlier date on which the Administra- date. 
tor shall determine, and announce by proclamation published in the 
Federal Register that the Administration has been organized and is Publioation 
prepared to discharge the duties and exercise the powers conferred i n  F.R. 
upon it by this Act. 

is amended by striking out “the Director. Nat 1 

(a )  The Unita 

(e) This section shall take e k c t  ninety tlays aftrr thr date of tho s f f e c t i w  
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TRANSFER OF RELATED FUNCTIONS 

Sx. 302. (a) Subject to the provisions of this section the President, 
for a eriod of four years a h ?  the data of enactment 08 this Act, may 
transgr to the Administration any functions (including 
duties, activities, facilities, and axta of functions) of any ot er de- 
partment or ncy of the UnitegStates, or of any officer or organiza- 
tional ent i tyxreof  which relate primarily to the functions, powers, 
and duties of the Administration as prescribed b section 203 of thls 
Act. I n  connection with any such transfer, the &esident may, under 
this section or obher applicable authority, provide for appropriate 
transfers of records, property, civilian personnel and funds. 

(b Whenever any such transfer is made bejore January 1, 1959, 
the 4 resident shall transmit to the Speaker of the House of R e p  
sentatives and the President pro tempore of the Senate a full and 
com lete report concerning the nature and effect of such transfer. 

(c? After December 31, 1958, no transfer shall be made under this 

pPwers, 

section until (1) a full and complete report concernin 
effect of such proposed transfer has been transmitted 
to the Congress, and 2) bhe first period of sixty 
regular session of the b ongress following the date of receipt of such 

r e s  of a concurrent resolution stating that the E ongress does not 

required Ey Federay statute to L h  wit held, and (B) information 

report by the Congress has expired without the adb tion by the Con- 

favor such transfer. 
A W E S 8  To INFORMATION 

SEC. 303. Information obtained or developed by the Administrator 
in the erformance of his functions under this Act shall be made avail- 
able f& ublic ins ection, exce t (A information authorized or 

classified to rotect the national security : Provided, That nothing in 
this Act shalrauthorize the withholding ?f information by the Admin- 
istrator from the duly authorized commlttees of the Congress. 

SECURITY 

ator shall establish such security 
afeguards as he deems necessary in . The Administrator may arrange 
on for the conduct of such security 

or other personnel investigations of the Administration’s officers, 
employees, and consultants, and its contrsctors and subcontractors 
and their officers and employees, actual or rospective, as he deems 
appropriate; and if an such investigation cfevelo s any data reflect- 

Referral to loyalty the matter shall be referred to the Federal Bureau of Investi- 
F.B.1. gation for the conduct of a full field investigation, the results of 

avhich shall be furnished to the Administrator. 
Aooe88 t o  (b) The Atomic Energy Commission may authorize any of its 
uc regtrio- employees, or employees of any contractor, rospective contractor, 
tod data. licensee, or prospective licensee of the Atomic Energy Commission or 

any other person authorized to have access to Restricted Data by the 
Atomic Ener Commission under subsection 145 b. of the Atomic 

Administrator, or any officer, 
942. Energy Act o 7 1954 (42 u. s. c. 2165 (b)) ,  to permit w, 

Z t t e e ,  contractor, subcontractor, 
or officer or employee of a contractor or subcontractor of the Adminis- 
tration, to have access to Restricted Data relating to aeronautical and 
space activities which 1s required in the performance of his duties and 
so certified by the Baamt)-arMre 

ing that the individua P who is the subject thereofis of questionable 
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but only if (1) the 0oumd-e ’ Administrator or designee thereof has 
determined, in accordance with the established personnel security pro- 
oedures and standnrds of the ‘ Administration that permit- 

such individual to have=such Restricted bata  will. not 

procedures and stnndards of the 6ImuwAw Admin- 
ration are adequate and in reasonable conformity to the standards 

established by the Atomic Ener Commission under section 145 of the 
Atomic Energy Act of 1954 42 U. S. C. 2165). An individual 68 stat. 942. 
granted amss  to such Restricte P Data ursuant to this su&mtion may 
exchange such Data with any indivizual who (A) is an officer or 
employee of the Department of Defense, or any department or a ency 
thereof, or a member of the armed forces, or a contractor or su%wn- 
tractor of any such department, agency, or armed f o m ,  or an officer 
or employee of any such contractor or subcontractor, and (B) has been 
niithorized to have access to Reatricted Data under the rovisions of 
section 143 of the Atomic Energy Act of 1954 (42 U. S. b. 2163). 
Espionage and Censorship) is amended b 

‘‘8 799. Violation of regulations of National Aeronautics and Space Administration 719, 

violate any regulation or order promulgated by the Administrator of 798. 
the National Aeronautics and Space Administration for the protection 
or security of any laboratory, station, base or other facil!tp or part 
thereof, or any aircraft, missile, spacecraft, or similar vehic e, or part 
thereof, or other property or equipment in the custody of the Admin- 
istration, or any real or personal property or equi ment in the custody 

subcontractor of an such contractor, shall be fined not more than pemlty. 
$5,OOO, or imprisondnot more than one year, or both.” 

the common defense and security, and (2) the € h n e k w  
or designee thereof finds that the established personnel 

(c) Chapter 37 of title 18 of the United States Code (entitled EspioMge 
and Censorship. 

738; 65 Stat.. 
(1) adding at  the end thereof the fo&&g new section : 62 Stat. 736- 

“Whoever willfully shall violate, attempt to violate, or conspire to 18 USC 791- 

of any contractor under any contract with the A B ministration or any 

(2) adding at the end of the sectional analysis thereof the fol- . 
lowing new item: 

“799. Violation of regulations of National Aeronautics and Space Administ 
(a). Section 1114 of title 18 of the United States Code is am& 

insertin immediately before “while enmged in the performance of 
official Suties” the following: “or any ofticer or em loyee of 
National Aeronautics and Space Administration d i recAto  guard and 62 stat* 
protect pro rt of the United States under the administration and 
control of tg Jational Aeronautics and S ace Administration,”. 

of the Administration as he ieems necessar in the public interest to une firearms. 
carry firearms while in the conduct of t h r  official duties. The 
Administrator may also authorize such of those employees of the con- 
tractors and subcontractors of the Administration engaged in the pro- 
tection of property owned by the United States and located at  facilities 
owned b or contracted to the United States as he deems nBc8sBB 
the pub& intepst, to carry firearms while in the conduct of t eir 
official duties. 

(e) The Administrator ma direct such o P the officers and employees Permission t o  

x in 

PROPERTY RIOHTB I N  INVENTIONS 
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Contraot 
provision. 

Patent 
Applloatlon. 

Board of Patent 
Intrrfrranors. 
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and Contribu- 
tiona 3oard. 

808. 
De f initiond. 
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if any, to be made to such a plicant for such contribution. In  detar- 

shall take into account- 
mKmg the terms and con g, 'tions of any award the Administrator 

the value of the contribution to the United Statea; 
the aggregate amount of an sums which have been ex- 

pended by the applicant for the deveroprnent of such Contribution; 
(3) the amount of any compensation (other than salary re- 

ceived for services rendered as an officer or employee of the aOv- 
ernment) previously received b the a licant for or on account 
of the use of such contribution t e p  y the nited States. and E) such other factors as the Administrator shah determine 
to material. 

(b) I f  more than one applicant under s u k t i o n  (a claims an in- 

determine the respective intereate of such applicants, and shall appor- 
tion any award to be made with respect to such contribution among 
such ap licanta in such proportions as he shall determine to be eqm- 
table. g o  award may be made under subsection (a) with respect to 
any mntribution- 

(1) unless the a plicant smnder s ,  by such meam aa .the Ad- 
ministrator shall &tarmine to be effective, all claims whch such 

ts& m the same wntribubon, the Administrator shal 1 ascertain and 

applicant may have to receive any compcnisation (other than the 
award made under this section) for the  use^ of such contribution or 
anv dement thereof at  any time by or on behalf of the U&d 

12 stst. 431. 
72 stat,. 430. - 

Sths, or by or on behalf-of any ?ami government p s u a n t  

United Statq or at  any other place; 
(2) in any amount exceeding $~OO,OOO, u+eas the Administra- 

tor has transmitted to the appropnats comrmtteeg of the Congress 
a full and complete m p r t  concerning the amount and terms of, 
and the h i s  for, such pro award, and thirty calendar days 
of regular d o n  of the P ongreea have expired after receipt of 
such report by such committea. 

to any treaty or agreement with the ff nited States, mthin the 
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72 Stat. 430, 

APPROPRIATION8 

SEC. 307. (a) Tliere are hereby authorized to be appropriated such 
siims ns niny be necessary to carry out this Act, except that nothing in 
this Act sliall authorize the ap mpriation of nny amount for (1) the 
acquisition or condemnation o any real pro erty, or (2) any other 
item of n cnpitnl nnture (such RS plniit or acilit acquisition, con- 
struction, or expnnsion) which exceeds $15O,OOO. 8ums appropriated 
pursiinnt to this s u k t i o n  for the construction of facilities, or 
for research and development activities, shrll remain available until 
expended. 

(b) Any funds appropriated for the construction of facilities may 
be used for emer ency repairs of existin facilities when such existing 

circumstances and suc r repairs are deemed by the Administrator to 
be of greater urgency than the construction of new facilities. 

P r 

iacilities are ma& ino rative by ma'or % reakdomn, accident, or other 

Approved July 29, 1958. 

Note: Section 2 of the popored bill 

Section 3 of the  proposed bill 
amends 40 U.S.C. 270e. 

amend8 18 U e S o C o  799. 
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