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X-15 F l i q h t  Record  

X- 15-2 

C a p t i v e  24 J u l y  59 Speed: .82 A l t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52; Cap t .  Bock (AF 
Chase: R o b e r t  Baker  (NAA) 

Maj Whi t e  
Wa lke r  (NASA) 

t ude 45,000 F e e t  

C a p t i v e  4 S e p t  59 Speed: .82 A l t i t u d e :  38,000 F e e t  

P i l o t :  C r o s s f  i e l d  (NAA) 
P i l o t  8-52: Cap t .  Bock (AF)  
Chase: Capt .  Rushworth (AF)  

A 1  W h i t e  (NAA) 
Walker (NASA 

C a p t i v e  10 O c P  59 Speed: .82 A l t i t u d e :  47,450 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: Capt .  Bock (AF)  
Chase: Rushwor th  (AF)  

D a n i e l s  (AF) 
W h i t e  (AF) 

C a p t i v e  14  Oct 59 Speed: - 8 2  A l t i t u d e :  38,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  B-52: Capt .  Bock (AF) 
Chase: M a j o r  W h i t e  (AF 

A 1  Wht t e  (NAA) 
W a l k e r  (NASA) 

C a p t i v e  22  Oct 59 Speed: .82 A l t i t u d e  45,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  B-52: Capt .  A l l a v i e  (AF) 
Chase: M a j o r  W h i t e  (AF) 

A 1  W h i t e  (NAA) 
Walke r (NASA) 



Power:  11 Feb 6 0  Speed: 2 .2  A l t i t u d e :  88,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  B-52: M a j o r  F u l t o n  (AF)  
Chase: M a j o r  W h i t e  (AF)  

A1 W h i t e  ( N A A )  
Walke r  (NASA) 

Power: 17 Feb 6 0  Speed: 1.56 A l t i t u d e :  53,400 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: M a j o r  F u l t o n  (AF)  
Chase: W h i t e  (AF)  

Walker (NASA) 
W h i t e  ( N A A )  

Power: 17 Mar 60 Speed: 2.15 A l t i t u d e :  52,640 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: Capt  A l l a v i e  (AF) 
Chase: W h i t e  (NAA) 

W h i t e  (AF)  
Walker (NASA) 

Power: 29 Mar 6 0  Speed: 1.96 A l t i t u d e :  48,799 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: M a j o r  F u l t o n  (AF) 
Chase: W h i t e  (AF)  

Rushworth (AF)  
K n i g h t  (AF)  

Power: 3 1  Mar 6 0  Speed: 2.03 A l t i t u d e :  51,420 F e e t  

P i l o t :  C r o s s f  i e l d  (NAA) 
P i l o t  8-52: M a j o r  F u l t o n  (AF)  
Chase: W h i t e  ( A F )  

R u s h w o r t h  (AF)  
K n i g h t  (AF)  



C a p t i v e :  31 Ocl 59 Speed: . 82  A l t i t u d e :  38,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  6-52: Capt  A l l a v i e  (AF)  
Chase: M a j o r  White (AF)  

A 1  W h i t e  (NAA) 
Wa lke r  (NASA) 

C a p t i v e :  4 Feb 60 Speed: .82 A l t i t u d e :  38,000 F e e t  

P i  l o t :  C r o s s f  i e l d  (NAA) 
P i l o t  B-52: M a j o r  F u l t o n  (AF)  
Chase: Capt .  R u s h w o r t h  (AF)  

A 1  W h i t e  (NAA) 
Walker (NASA) 

C a p t i v e :  18 Mar 60 Speed: .82 A l t i t u d e :  45,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  B-52: M a j o r  F u l t o n  (AF)  
Chase: W h i t e  (NAA) 

W a l k e r  (NASA) 
R u s h w o r t h  (AF)  

Power: 1 7  Sep 5 9  Speed: 2 .1 A l t i t u d e :  52,500 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: Cap t .  Bock (AF) 
Chase: M a j o r  W h i t e  (AF)  

A l  W h i t e  (NAA) 
Walker ( NASA ) 

Power: 17 O c t  59 Speed: 2.15 A l t i t u d e :  62,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l 0 t . B - 5 2 :  Capt  A l l a v i e  (AF) 
Chase: R o b e r t  B a k e r  (NAA) 

M a j o r  W h i t e  (AF)  
Wa I k e  r 1 NASA) 

Power: 5 Nov 59 Speed: 1. A l t i t u d e :  45,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: Capt ,  APBawie (AF)  
Chase: M a j o r  White (AF) 

R o b e r t  B a k e r  (NAA) 
Wa!ke r (NASA) 



X-15-1 

C a p t i v e : l  10 Mar 59 Speed: .82 A l t i t u d e :  38,000 F e e t  

P i l o t :  C r o s s f  i e l d  (NAA) 
P i l o t  B-52: Capt.Bock (AF)  
Chase: White (NAA) 

W h i t e  (AF)  
Rushwor th  (AF)  

C a p t i v e  2 : 1 Apr  59  Speed: - 8 2  A l t i t u d e :  38,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: Capt .  Bock (AF)  
Chase: R o b e r t s  (NAA) 

W h i t e  (AF)  
Wood (AF)  

C a p t i v e  3: 1 0  Apr  59 Speed: - 8 2  A t i t u d e :  45, 00 F e e t  

P i l o t  C r o s s f i e l d  (NAA) 
P i l o t  6-52: Cap t .  Bock (AF)  
Chase: White (NAA) 

White (AF)  
R u s h n o r t h  (AF)  

C a p t i v e  4 :  21 May 59 Speed: .75 A l t i t u d e :  38,000 F e e t  

P i  l o t :  C ross f  i e l d  (NAA) 
P i l o t  B-52: Cap t .  Bock (AF) 
Chase: Rushwo r t h  (AF)  

W h i t e  (AF) 

C a p t i v e  5: 16 Dec 5 9  Speed: .82 A l t i t u d e :  45,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
Pilot 6-52: Cap t .  A l l a v i e  (AF)  
Chase: W h i t e  (NAA) 

W h i t e  (AF)  
W a l k e r  (NASA) 

G l i d e :  8 June 5 9  Speed: - 8 2  A l t i t u d e :  38,000 F e e t  

P i l o t :  C r o s s f i e l d  (NAA) 
P i l o t  8-52: Caph. Bock (AF)  
Chase: W h i t e  (AF) 

Wood (AF)  
Rober t s (NAA1 



Power:  23 Jan 1960 Speed: 2.53 A l t i t u d e :  66,300 F e e t  

P i l o t :  C r o s s f i e l d  ( N A A )  
P i l o t  8-52: M a j o r  F u l t o n  (AF)  
Chase: B a k e r  ( N A A )  

W a l k e r  (NASA) 
White ( A F )  

Power:  25  Mar 60 Speed: 2.01 A l t i t u d e :  48,630 F e e t  

P i l o t :  J .  W a l k e r  (NASA) 
P i l o t  8-52; M a j o r  F u l t o n  (AF)  
Chase: C r o s s f i e l d  (NAA) - D a n i e l s  (AF)  

White (AF)  
McKay (NASA) 

Power:  1 3  A p r  6 0  Speed: 2. A l t i t u d e  

P i l o t :  Ma jo r  White (AF)  
P i l o t  8-52: C a p t .  A l l a v i e  (AF)  
Chase: White & C r o s s f  i e l d  (NAA 

W a l k e r  (NASA) 
R u s h w o r t h  (AF)  

50,000 F e e t  

Power: 19 A p r  6 0  Speed: 2.6 A l t i t u d e :  60,000 F e e t  

P i l o t :  J .  Walker (NASA) 
P i l o t  B-52: M a j o r  F u l t o n  (AF)  
Chase: R u s h w o r t h  (AF)  

K n i g h t  (AF)  
McKay (NASA) 



H2LD FOR R E W E  linTIL DELIVERY 
/ EXPECTED 2: 00 P. FI. , PDT 

i . 2 ~  io, 1960 

Address by Maj. Cen. Don R .  Ostrander, USAF, Director, Launch Vehicle 
Programs, National Aeronautics and Space Adxinistration, a t  the Semi-Annual 
Meeting of the American Hocket Society ct Los Angeles, California, on 

io, 1360, 

1 chose the t i t l e  fo r  my talk today v e r y  deliberately. I thought it w a s  

-wropr i a t e  because I, as tke one who has the responsibil i ty f o r  producing the 

.~ . .~cnch  \,chicles for our space program, am probab2.y the man who is  more interested 

t i . a  anyone e l s e  i n  the ccurltry i n  increasirg the thrus t  and the  weight-carrying 

3;: :ibili.t;Y of aur vehicles. 

'.,-/ mve t o  r e ly  t o  achieve t h i s  - the  American rocket industry. 

And I am speaki,ig t o  the  group upon whom we are going 

The question has been repeatedly asked arid heatedly argued i n  recent months 

, x : s  LO W k . , e t n c r  we are i n  a space race w i t h  N~ssfa. 

m C ? - a l l  space race w i t h  Russia is, I guess, ;I matter of semar:tics. 

nornlally connotes 4x0 o r  more contestants m i a g  on the same track, taking the 

S;mQ hurdles, and t rying t o  reach tne same go&. 

Xov, whether we are  in  an 

The word "race" 

h t h i s  case we don't knm what 



Leaving semantics aside, however, I think t h a t  we have t o  face the f ac t  t h a t  
f 

w e  are i n  a coinpetition - whether or  not you want t o  c a l l  it a race - j u s t  as we 

are i n  financial ,  economic, psychological and ideological competition across the  

board. 

the area of greater  rocket weight-lifting capabili ty,  we are i n  a race and I plan 

t o  conduct my business accordingly. 

Certainly there is no question i n  my mind t h a t  i n  my area of responsibil i ty,  

- 

Recognizing then and adraitting t h a t  it i s  a competition or a race, o r  

whatever you want t o  c a l l  it, l e t ' a  review where we stead t o  date. 

Since the  Soviets placed S,DuTNIK I i n  o rb i t  i n  October of 1957, the United 

S ta tes  has a t tm2 ted  b s a t e l l i t e  launchings. 

18 payloads i n t o  ear th  orb i t s ,  9 of which are s t i l l  a l o f t .  

w e  have t r ied  5 lunar o r  deep space probes, of which two can be classed as successes. 

1 think t h a t  it i s  in te res t ing  t o  t ry  t o  in te rpre t  t rends from these statistics. 

These e f fo r t s  succeeded i n  inject ing 

During t h i s  same period 

he record shows 17 maJor lauuchings by the United S ta tes  i n  1958 and 19 i n  1959, 

with a box score of 47$ successes i n  1.958 r i s ing  t o  58$ In 1959. 

cxubermt over this tlchieveicent, though, I must point out t h a t  we are down t o  50% 

i n  .LgbO so far. 

Before we get too 

miat do these s t a t i s t i c s  mean'! V e U ,  1 think they point up several  things 

F i r s t  of all,  45 major launches i n  R l i t t l e  over two years that are sl[;nificcLnt. 

represent 

So far  our choice of vehicles has been liraited t o  d i r ec t  descendants of those w i t h  

which we begmi our space e f fo r t .  

developed either under our various missile programs, or f o r  t he  VATGUARD IGY 

a beginning for  our space program of a not inconsiderable magnitude. 

All t o  date are improvisations using compOnen%S 

program. 

increasing i t a  r e l i a b i l i t y .  

1 think, t o  improvements i n  design and t o  the correction of component deficienciee 

The second point i s  the  importance of repe t i t ious  use of a vehicle i n  

The masked upswing i n  r e l i a b i l i t y  i n  1959 can be laid, 

2 
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w h i c h  w e r e  made after diwgosis of our failures. 'The f a c t  that; our record i n  

1960 has slipped from i ts  1959 leve l  i s  at t r ibutable  i n  par t  t o  the  s m a l l  sample 

involved - we have attempted only 8 launchings i n  t h e  first four months of t h i s  

year. In addition, however, the f ac t  t h a t  most of the  fa i lures  t h i s  year have 

occurred i n  the  AGENA which, even with these failures, has t he  best record f o r  

r e l i a b i l i t y  of any American launch vehicle, emphasizes the  necessity f o r  caution 

i n  p r e d i c t i q  high r e l i a b i l i t y  rates f o r  multi-stwe vehicles, end t h e  e s sen t i a l i t y  

Of a strong, continuing r e l i a b i l i t y  program throughout t he  l i f e  of a vehicle. 

/ 

we have no accurate way t o  determine the  re l iab i l i ty  which the Russians have 

achieved i n  t h e i r  space program so far. 

not know, of course, how many of t he i r  attempts resulted i n  fa i lure .  

though, that  all of you i n  t h i s  audience can conclude from your own experiences 

t h a t  t he i r  rate falls something short  of lo@. 

We know of s ix  Soviet successes but we do 

I: am sure, 

1% is  no secret t h a t  the Soviets outmatch us i n  the  department of rocket thrust ,  

and tha t  as a result they have the capabi l i ty  of placing much heavier payloads i n  

space than have we. You can get any number of very lucid rat ional izat ions of how 

the U. S. came t o  t ra i l  the  Soviets i n  the matter of rocket s i ze .  One of these 

explanations points out t h a t  both the  Soviet and U. S. boosters are based on ICBM 

hardware. 

intercont inental  t a rge t .  Our U. S. warhead technology permitted a lighter vehicle 

requiring lower thrust  than t h a t  of the  Soviets. A l l  of t h i s  i s  t rue ,  but r e g a d -  

less of the  reason, the fac ts  of l i f e  are t h a t  t he  Soviets - did have a large booster 

vehicle i n  1957. 

specialized space vehicle hardware did not r e a l l y  get under way u n t i l  about a Ye= 

later. 

Each nation sized i ts  rocket engines t o  place a high yield warhead On an 

With the  exception of the  VANGUARD program, our development of 

When you consider the  remorseless f a c t s  of rocket development lead times, 

3 



think that it is understundablc why we hate y e t  t o  put i n to  service the new, 

hi@.er thrust launch vehlcle hardware which w i l l  enable us t o  match or surpuss 

Soviet payload achievements. 

Although we axe behind t h e  Soviets in the weight lifting area, it does not 

follow t h a t  we are far i n  arrears in overall rocket technology - i n  our knawleae 

of how t o  desi@, develop and use advanced rocket systems. 

t h a t  W e  are  not s ignif icant ly  behind the USSR i f  you consider t h i s  field as 8 whole, 

and I think t h a t  we may well lead them i n  many areas. 

In fact, I am confident 

I have discovered t h a t  t rying t o  find out where we stand re la t ive  t o  the Soviets 

in the  f i e l d  o f  guidance is a pre t ty  f u t i l e  exercise. 

there  are experts. Several of our vehicles which are now i n  o r  nearing operationel 

s t a tus  have guidRnce systems which t h e i r  salesmen claim have an absolute capabili ty 

Of duplicating the feat of LUN3x 111 i n  sweeping aroulld the moon's backside. 

I can get as many opinions ae 

They 

@In% Put t h a t  the test of a guidance system 18 not whether a par t icu lar  LUNIK 

successkrlly accomplished t h i s  maneuver, but its probability of repeating the  per- 

fOmWCe. TheA m y  a l l  be vcll. The fact r m i n a  t h a t  they dld it, a d  I, fo r  one, 

am Impreaced with it. Hmrever we stack up with them today in t h e  f i e l d  of guidance 

CCmtmI, it appearo t o  m e  t h a t  we a re  cer ta in ly  going t o  need sone advancements 

i n  the S t R t e  of t he  art in order t o  design a system with the precision and 

aependability rewired f o r  the manned lunar landing rtnd ear th return mission: for 

exempltr . 
Born the standpoint of numbers, our 18 s a t e l l i t e s  placed i n  o rb i t  compare very 

favorably w i t h  t he  Soviet, 3,  or our t o t a l  of 23 successful major l.aunchCn&;a wtth. 

t he i r  6, for that matter. 

i n s t m e n t a t i o n  lamched i n to  earth orbi t s ,  the Soviets are ahead of us by Several 

thoimand pounds, Rnd we hfwe not even approached their  achievement i n  payload Weight 

F r o m  the standpoint of t o t a l  w e i & &  of s c i en t i f i c  

- 

4 



, 
1 lunar and deep space probea. However, the yardstick by which our space 

accomplishments should be measured i s  not solely by payload weight, nor for  t ha t  

matter the  t o t a l  number of successful launchings, but rather the extent and 

quality of useful Gcientific information our payloads have returned t o  UB and the 

distance t h i s  new knowledge has carried us tuward our goals. 

Our knowledge as t o  the  sc ien t i f ic  value of t he  data that the Soviet space 

program has gathered t o  date i s  f a r  from complete. 

way fo r  ~ E I  t o  compare the two programs thus fa r .  

t r ibu ted  very s ignif icant  infomation of great value t o  our overal l  program. 

There is, therefore, no r e a l  

Huwever, our uwn e f fo r t  has con- 

Our program of space exploration rea l ly  has three elements with related goals. 

The first of these is the Space Sciences program, which seeks t o  le- new fac ts  

about the shape of the earth,  its upper atmosphere, the ionosphere, the  earth's 

magnetic f i e ld ,  cosmic rays, the radiation belt,  the aurora, so l a r - t e r r e s t r i a l  

relationships,  astronomy, e tc .  Each of our satellites and space probe6 i n  t h i s  

prograru i s  instrumented and its f l igh t  path is planned t o  add in a specif ic  way t o  

the overal l  pattern of knmlcdge we are painstakingly building. Often sop? of the 

moat important information come6 t o  us su i te  by accident. 

covery of the be l t  of high energy par t ic les  f r o m  the fl ight of EXPLORE33 I, our 

first s a t e l l i t e ,  which w a s  probably the most important discovery of the  Inter-  

nat ional  Geophysical Year. 

paylo& t o  observe the  primary co6ml.c ray in tens i ty  outside the atmosphere. 

Saturation of t h e i r  counters provided the  clue which led t o  f'urther exploration 

and finally t o  the now generally accepted theories a0 t o  the eource of t # l s  phe- 

nomenon. 

Van Allen b e l t ,  plus a great deal  of other highly useful information. 

An example is Ithe dis-  

Dr. van Allen and h i s  colleagues had instrumented the 

Subseqyent flights by EXPLORERS I11 and IV provided further data on the 

5 



Interest ingly enough, several of the space probes which I classed as failures 

i n  the t a l l y  1 gave you a few minutes ago actual ly  returned a signif icant  amout of 

valuable information on this phenomenon. For example, PIONEERS I, I1 and 111 i n  

l a te  1958 determined the  radial extent of' the van Allen b e l t ,  discovered a second 

radiat ion b e l t  around the  earth, and i n  addition measured a significant departure 

of the ear th ' s  magnetic f i e l d  from t h e  theoret ical  predictions, 

A great  many of t h e  experiments undertaken a G  part  of the Space Sciences 

,,rogrm are inspired by requirements of other elements of our programo 

determination of the extent, intensi ty ,  and time variations of' the  radiation belts; 

measurements of temperatures inside and on the  outside surfaces of satellites; and 

measurements of' the energy and frequency of micrometeorite impacts, a l l  are of 

great importance t o  the MERCURY and follow-on man-in-space programs. 

For example, 

This, of course, J.s the second clement of OUT NASA space program. The goal of 

Project MERCURY i s  not the propaganda value of a spectacular first. Rather, i t s  

goal i s  t o  determine the  functions t h a t  a man can perform i n  space t o  pay h i s  way 

i n  f'uture space exploration. 

with reason - but he is  a pre t ty  de l ica te  mechanism compared w i t h  electronic devices 

and imposes environmental demands which compromise design and coat w e i g h t .  So one 

of the thinga w e  are trying t o  f i n d  out is f o r  which missions he is  worth a l l  this 

complexity and w e i g h t .  

a l l  goes w e l l ,  an astronaut ohould m a k e  his first sub-orbital  f l ight  t h i s  year, 

and o r b i t  the  earth i n  1961. 

Mar) is a complex servo mechanism - a computer endowed 

We have made excellent progress w i t h  MERCURY so far. If 

The t h i r d  elcrnent of our program relates t o  the application of the knowledge 

which we gain t o  space systems which can be applied t o  the good of mankind. 

example, 

metall ic coated mylar spheres w h i c h  can be used as passive reflectors to  permit 

E'er 

you how, we p l a n  to  place Ln o r b i t  under out: Project ECHO, large,  

6 



microwave communication over vast distances. 

TIROS I, which is  s t i l l  returning excellent televised pictures of cloud cover, and 

i ts  successors, TIRW I1 and NIMBUS, w i l l ,  we hope, allow major advances i n  weather 

forecasting. 

Also, weather s a t e l l i t e s  such as  

Thus we are, I think, embarked on a sc ien t i f ica l ly  sound, balanced and 

aggressive program of our own design. 

knowledge of space fram the ground up, guided by def ini te  goals - our Own goals. 

TO date we have been less handicapped by the lack of greater payload capabili ty 

than is popularly supposed, because much of t h i s  early exploratory work which forms 

the foundation of our later e f for t s  can, ~ t h  proper planning, be accomplished w i t h  

the rather primitive tools that  we have available. 

wouldn't be delighted t o  launch heavier payloads, and i n  the near future We are 

going t o  have t o  have order of magnitude increased i n  our a b i l i t y  t o  carry heavier 

weights in to  space. We are going t o  have t o  f l y  more complex flight paths, and we 

are going t o  need a higher degree of guidance precision than we have needed SO far-  

We are  l i t e r a l l y  building our fund of 

I don't mean t o  imply tha t  we 

NOW, l e t  us examine our program t o  create th i s  new generation of launch 

vehicles we  need for  the task ahead. 

The philosophy upon which our launch vehicle program res t s  i s  based upon three 

fundamental precepts: 

- first, we are  creating a standardized fleet of trucks, i f  you want t o  C a l l  

it that, w i t h  a minimum number of different  types i n  the f l ee t ;  

- second, closely linked t o  the  first, we propose t o  a t t a i n  r e l i a b i l i t y  t h r o w  

repet i t ive use of the vehicles i n  our f l ee t ;  and 

- third, t o  avoid ear ly  obsolescence, we want t o  insure tha t  each new vehicle 

we develop incorporates the most advanced technical approaches and grarth potent ia l  

consistent w i t h  the r e l i a b i l i t y  we require. 

7 



JSefoi-.e t l incirssinl:  the present and planned vehicles i n  our' FITJ@WII, 1 would l i k e  

to dwr'1L for- r~ moment on t h i s  philosophy and some of I t s  iffipJicat,ions. 

Sj~eakinC; of the first txo of these precepts - minimum variety ayld repet i t ive 

 sf! of standardized vehicles - our obJerctives here are, of course, ecr)noMy and 

reliability. 

n r e  going up i n  a geometrical progression w i t h  each new, larger, and more advetneed 

vchic-le t h a t  we add to our f lee t .  

afford two major vehicle.; ,  one N M A ,  one m i l i t a r y ,  with ELpprCJXirflah?ly khe Same 

c:apat) I 1 i t  Y 

mi t;hcb S+,W[pT, +,he AGENA B, and  t,hci CEIVAUR. That, is why, LOO, t.hat. we ~Ta.rxel.leil 

VEGA 111 Cnvor of t h e  A i v  Force AGENA R.. There was not 'hing inferior about the  VFSA 

vehSc'1t-2. I t ,  was ~ I I F ~  t h a t  %he AGENA B was II l i t t J e  ahead, t i n ~ e - w l m ,  and could do 

t h e  -?m? Job, p.11rs t h e  fac t  that  with a. crmperative pi-oFy-mri we would  get, mort Iota1 

f'i r I ngs :j td vwsequent ly  more w l i a b i l i  t.y. 

The costs of developing launch vehicles are a l r e a d y  high and they 

The Nation cannot, and fortunately need not, 
~ 

'J'hat j. s why wc' are conduct i rip, cooperative programs w i t h  t k t 9  mi l i  teary 

ol' FA m i n i m u m  var ic ty  and repetitive u s e  of vehicles, J 

w m t  t .) :,' rr!hs tha t ,  t h  i:: :;me p h i  losophy governs the NASA component end technique 

lev..? -,pw-r, t program. We explore vrcrious teckmieul approaches mekhodfcal ly and, I 

t f ~ i r r k ,  , I J ~ . - ~ I A ~  + p l y ,  i n  our upplied rt5cseareh ef for t s .  But, we try t o  settle on one 

uy,pro.-il-li :%i l l  

?eve ~ ~ J I W  3 1 1  

L I , J ~  :rtI:Jlysis i,hows t o  be best before we go into h.11 scale hardware 

A;] cxumpke it; our der is ion t,o use l i q u i d  hydrogen and l i  wid oxy~t3u 

I Ir:r:t,-csxiclizer c:cmbinatjon for  chemical. upper stages.  We made this C h o f C C  

aft.rr *L 1 1 ) t  caroef'ul sti idy a i ~ d  cxperimsnt.ation. We plan to use t h i s  combination 

i n  n t " : ~ t  1 )  r11 1 of our chcnrical upper :;tages i n  prcfcrcrice t;o other cornpetitlive 

cor,lbinut,ir~l:s M - - ~ : i [ i w h i l ~ ~ ,  ju:;t. tdo be stire we h,ivr not overlooked a break-throurrh, 

V P  wi !I c - t m t i  t l i p  r*cscai-cI~ing other* ccxnbj~i,~t ions, but at a lower l e v e l  of' effort fmd 
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I think tr-e coiitribution to relia2il i ty of amessing a large nmber of f l i g h t s  

1 want t o  add, though, t h a t  we do not su’cscribe t o  t m  a siven vehicle i s  obvi( 

%:.L ‘deveJ-op i n  l:astz a d  i‘x ct le i sure”  route t o  r e l i a b i l i t y .  In cur kind of 

dshess such 2211 a2proazAi i s  patently unacceptable. These devices Rave t o  work the  

L’ iTSt  t ine %hey are launcmd w the entire ,:est of the fl ight is  vasted. PIASA IS 

VTliai- ~ ~ l ~ c y - ~ c o n c c i o ~ s  t o  tl~s p3int where I think some of our project people W m k i  rie 

-‘And if tiiey c c t ’ s  acairi t,le - srd again, wc na-fe recently added a stai’f elenent, 

i;.3eC: L y  Dr. Lmtiis S. G e p h a ~ ,  30 uircct  the IIIASA-wide r e l i a b i l i t y  prcgrm. ?L:C 

elemems, such as t.,e George C .  I\hrshall Space Fl ight  Center i n  I~untsv i l le ,  

i. t.n,,ineerii:c; crcups t,k. ,cjx sole business is to insure that r e l i a b i l i t y  is WP- 

f,ici:erc.:ii tli, ?\be% -y st?:.p, frcjlfi conceptual desigp, through d e t a i l  design, selcCti.Cn Of.’ 
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As I mentioned earlier, we axe s t i l l  limited t o  the launch vehicles with which 

t h e  U .  9. began i ts  spece program, or  t h e i r  direct descendants. A far have been 

r e t i r ed  - t he  JUPITER C which served us so w e l l  back i n  1958 when we so greatly 

needed a U. S. satellite i n  orb i t  t o  repair, i n  some measure, our badly mauled 

prestige; and the  VANGUARD which, i n  sp i t e  of i t s  troubles, more than  earned i ts  

development cost i n  the information provided by the three sc ien t i f ic  payloads it 

orbited. 

t he  THOR-DELTA, and the SCOW!. 

In addition, it paid dividends by giving us upper stages for  the  THOR-ABLE, 

Also due t o  be re t i red  t h i s  year i s  the JUNO 11, based on t h e  JUPITER IREM, 

and the THOR-ABLE. 

addition of coasting fl ight a t t i tude  control and the accurate and f lexible  TITAN 

radio guidance system, w i l l  be used through 1961 i n  a =-vehicle program, but no 

follow-on procurexent is  planned. 

The THOR-DELEA, which is  a THOR-ABLE improved through the 

All or" these vehicles are destined t o  be replaced by two vehicles, the SCOUT 

and the THOR-AGENA B - the SCOUT because of i t s  re la t ive ly  low cost, which is  about 

$750,000 per copy including a l l  launching costs, and i ts  high r e l i a b i l i t y  potential; 

and the  THOR-AGENA B because of i t s  combination of greater payload, f l e x i b i l i t y  Of 

operation, and potent ia l  high r e l i ab i l i t y .  

As far as payload capabili ty i s  concerned, the VANGUARD and JUPITER C could 

place i n  a 300 m i l e  o rb i t  about a 25-pound payload. 

same mission with a 100-pound payload, the THOR-ABU 200 pounds, and the DELTA con- 

figuration w i l l  more than double t h i s  performance w i t h  about a 480-pound capabili ty 

for  t h i s  par t icular  mission. 

payload for a fraction of t he  cost, and the THOR-AGEXA B w i l l  be able t o  Put 1,250 

pounds i n  a 300 mile orb i t .  

The JUNO I1 could perfom the 

Of their  successors, SCOlRt can handle a 200-powd 

10 
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The AGXNA B stage w i l l  a l so  be used by NASA, tis well as t h e  A i r  Force, on top 

The ATUS booster n i l 1  increase the  300 m i l e  o rb i t  'the ATLAS as a first stage. 

payload capabili ty of t h e  AGENA B t o  about 5,300 pounds. 

Later i n  1961 we are scheduled t o  launch our first; CENl'AUH. The CENTAUR w i l l  

be the first vehicle t o  employ a h igh  energy upper stage, and t h i s  l iqu id  hydrogen- 

l iqu id  oxygen stage is  the  first t o  employ a rocket engine developed primarily for  

space use. 

CENTAUR half  again the payload of the ATLAS-AGENA €3 i n  a low orbi t ,  and nearly three 

The added specif ic  impulse afforded by hydrogen as a fuel gives the 

times as much payload when used as a lunar probe, which i s  one of its principal 

missions i n  the  NASA program. For the first t h e ,  i n  CENTAUH, the U. S. has a launch 

vehicle able t o  duplicate the  payload capabi l i ty  of t he  SPUTNIK vehicle. 

The CEhTAUR is  of major i n t e re s t  t o  the  Department of Defense as well as t o  

the  NASA. In  f ac t ,  the CENTAUR performance objectives or iginal ly  stemmed from the  

DOD requirements f o r  a 24-hous comnunications s a t e l l i t e .  

CEhTAUR t o  NASA, hovever, i s  rnueh inore far-reachjng than the capabi l i ty  of the 

CEIWAUR vehicle i tself  because of i t s  relationship t o  SATURN. 

The importance of the 

The CENTAUR upper 

stage w i l l  become the  top stage f o r  SATURN. 

power the  second SATWJ stage. I n  f ac t ,  l iqu id  hydrogen begins t o  look as though 

In addition, four CElTUUR engines W i l l  

it w i l l  dominate the  launch vehicle upper stage picture  both as 8 f u e l  for chemical 

rockets and as a working f l u i d  f o r  nucleer rockets. 

The SATURN vehicle i s  being developed under the management of Wernher von Braun's 

Marshall Space F l igh t  Center. 

of a c lus t e r  of eight uprFited JUPITER-THOR type engines, w i t h  G. t o t a l  t h r u s t  of 

1,500,000 pounds. 

mentioned. 

%QU", our payload capabi l i ty  gets  a king-sized boost - t o  25,000 pocnds i n  a 300 

m i l e  o rb i t .  

As most of you know, the SATURN first  stage consists 

On top  of it we w i l l  use the two hydrogen-oxygen stages 1 Just  

When we ge t  t h i s  SATURN C - 1  vehicle, which i s  the i n i t l a l  version of 

11 
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One, and possibly two later versions of SATURN are planned. !Rle second model, 

cal led C-2, w i l l  add another stage using four 200,000 pound thrust LO2 - LH2 

englnes. The t h i r d  m o d e l ,  i f  we decide t o  build it, w i l l  be  called t h e  C-3 and 

W i l l  have still another stage, using two of these 200,000 pound thrust  engines. 

We have had a great  deal of study and analysis i n  progress f o r  the past year 

The principal mission t o  t r y  t o  define the vehicle which w i l l  follov the SATURN. 

which we have used as cur objective i n  these planning studies has been that of 

landing a manned spacecraft on the moon, then 1-eturning a 10,OOO pound reentry 

package t o  the earth.  

Was what you m i g h t  c a l l  the  brute force attack, known a6 NOVA. 

The study has followed two principal approaches. The first  

There have been many references to NOVA, as Q vehicle, i n  the press and else- 

where. 

which we have considered for the  u s e  of the 1,~00,000 pound thrust single chamber 

F-1 engine now under development fo r  NASA at Hockctdyne. 

approach, six of them large l* mill ion pound thrust enginet; would be used i n  *the 

first stage. 

t o  give us the 10,000 pound lunar return package that we need. 

NOVA is not a vehicle - it is simply one of a number of vehicle concepts 

Under t h i s  brute force 

Four hydrogtxl-oxygen stages could be piled on top of this big booster 

This concept i s  beginning t o  face increasing competition from vehicle studies 

with nuclear upper stage rockets. 

nuclear rocket reactor  test last summer have stimulated our hopes that  the  large 

increaae i n  efficiency which we get fraQl using one or  more nuclear upper etagee, 

with W e i g h t s  less thm one-third t ha t  of the NOVA for the same mission capabili ty,  

Can be acquired by the t h e  our program has reached the pol& where we need Some- 

thing beyond S A ! " .  Toward that end, the I W A  and the AEC are  increasing the Pace 

Encouraging results  frm the i n i t i a l  KIWI-A 

Of' 

f l i g h t  t es t  of a prcrtotype nuclear rocket i n  1965, on top of SA!I'URN 813 (t launch 

vehicle. 

R O W  program, as the nuclear rocket progrsm is known, aiming for an orbital 
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program - as you i n  t h i s  audience know so w e l l ,  they have t o  be expected i n  t h i s  

kind of work - and we w i l l  undoubtedly have t o  adjust the detailed timing and 

content of the program as we move along and learn more. 

are getting good support from both the Administration and Congress, and I f e e l  

from my short experience w i t h  NASA tha t  we have outstandingly competent people at 

But we do have a plan, we 

a l l  levels of the organization t o  supervise the  program. 

We were awfully late i n  getting started, but I feel  that  we are now off and 

running. This is not a crash program that 1 8211 talking about, but it is  a vigorCiu3 

a112 i331 aggressive one. My prediction is t ha t  i n  the long run it is  going t o  prove 

somder than a hysterical  crash program trying t o  cmpete for  spectacular propaguida 

fir- I 
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FOR RELEASE! IMMEDIATELY, May 5, 1960 , 

NASA RELEASE NO. 60-193 

Memo t o  t h e  P res s :  

One of N A S A f l s  U - 2  r e s e a r c h  a i r p l a n e s ,  i n  u s e  s i n c e  1956 

i n  a cont inuing  program t o  s tudy  gus t -meteoro logica l  cond i t ions  

found a t  high a l t i t u d e ,  has been miss ing  s i n c e  about 9 o g c l o c k  

Sunday mmning, ( l o c a l  t i m e )  when i t s  p i l o t  r epor t ed  he was 

having oxygen d i f f i c u l t i e s  over  t h e  Lake Van, Turkey a r e a .  

The a i r p l a n e  had taken  o f f  from I n c i r l i k  A i s  Base, Turkey. 

The f l i g h t  p l a n  c a l l e d  f o r  t h e  f i r s t  check p o i n t  t o  be a t  37 

degrees ,  25 minutes,  North: 4 l  degrees ,  23 minutes,  East, and 

f o r  a l e f t  t u r n  t o  be made t o  the  Lake Van beacon, thence  t o  

t h e  Trabazon beacon, thence  t o  Amtalya, and r e t u r n  t o  Adana. 

The f l i g h t  scheduled was es t imated  a t  3 hours,  45 minutes,  f o r  

a t o t a l  of 1400 n a u t i c a l  mi l e s .  Takeoff was a t  8 a.m. l o c a l  

t ime.  

(The above-given t imes a r e  t h e  equ iva len t  of 3 a . m .  Sunday, 

and 2 a . m . ,  Eas t e rn  Dayl ight  Time.  ) 

About one hour a f t e r  t a k e o f f ,  t h e  p i l o t  repopted d i f f i c u l t i e s  

w i t h  h i s  oxygen equipment. Using emergency r ad io  frequency,  he 

r epor t ed  he w a s  heading f o r  t he  Lake Van beacon t o  ge t  h i s  bear -  - 
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A s  i n d i c a t e d  above, his f l i g h t  p l a n  c a l l e d  f o r  h i m  t o  make 

a l e f t  t u r n  a t  t h e  Lake Van beacon. H i s  las t  r e p o r t  i n d i c a t e d  

he was attempting t o  r e c e i v e  t h a t  beacon. 

probably was on a n o r t h e a s t e r l y  course ,  bu t  there was no 

f u r t h e r  word. 

It i s  be l i eved  he 

An aerial  s e a r c h  was begun soon a f t e r  r e c e i p t  o f  the las t  

communication. 

No evidence has been s i g h t e d  of  t h e  a i r c r a f t  having crashed.  

The Lake Van area i s  mountainous and very rugged. 

If the p i l o t  cont inued t o  s u f f e r  l a c k  of oxygen, t h e  path 

of the a i r p l a n e  f r o g  t h e  las t  r e p o r t e d  p o s i t i o n  would be i m -  

p o s s i b l e  t o  determine.  

i t  i s  l i k e l y  it would have cont inued along i t s  n o r t h - e a s t e r l y  

course.  

If t h e  a i r p l a n e  was on au tomat ic  p i l o t ,  

The p i l o t ,  as are a l l  p i l o t s  used on N A S A ' s  program of 

upper atmosphere r e s e a r c h  wi th  t h e  U-2 airplane,  i s  a c i v i l i a n  

employed by t h e  Lockheed A i r c r a f t  Corporat ion,  b u i l d e r s  of the 

a i rp l ane ,  

When t h e  r e s e a r c h  program was begun i n  1956 by t h e  Nat iona l  

Advisory Committee f o r  Aeronaut ics  ( p r e d e c e s s o r  t o  NASA), 

federal agency d i d  no t  have a s u f f i c i e n t  number of p i l o t s  t o  

o p e r a t e  the program, and so a c o n t r a c t  w a s  made w i t h  Lockheed 

t o  provide  the p i l o t s .  

the  

Overseas l o g i s t i c  support  for NASA's cont inuing  use  of t h e  

U-2 i s  provided by Air Weather S e r v i c e  u n i t s  of the USAF. 
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NASA has procured a t o t a l  of 10 U-2 airplanes.  The airplane 

was o r i g i n a l l y  b u i l t  as a p r i v a t e  ven tu re  by Lockheed t o  serve as 

B " f l y i n g  t e s t  bed". It i s  powered by a s i n g l e  Pratt & Whitney 

J-57 tu rbo je t  engine,  and can main ta in  f l i g h t  f o r  as long  as 

f o u r  hours  a t  a l t i t u d e s  of up t o  55,000 feet .  

Since i n c e p t i o n  of t h e  r e s e a r c h  program i n  1956, the U-2 

f l y i n g  weather l a b o r a t o r i e s  have ope ra t ed  from bases i n  C a l i f o r n i a ,  

New York, Alaska, England, Germany, Turkey, Pakis tan ,  Japan, 

Okinawa and the P h i l i p p i n e s ,  

The U-2 a i r p l a n e s  are p r e s e n t l y  be ing  used i n  C a l i f o r n i a  

(Edwards AFB,  one) ,  Japan (Atsugi ,  t h r e e )  and Turkey (Adana, 

f o u r )  * 

The i n s t r u m e n t a t i o n  c a r r i e d  by the U-2 permits o b t a i n i n g  

more p r e c i s e  in fo rma t ion  about c l e a r  a i r  turbulence ,  convec t ive  

clouds,  wind shear, t h e  j e t  stream, and such widespread weather 

p a t t e r n s  as typhoons, The a i r p l a n e  a l s o  has been used by NASA 

t o  o b t a i n  in fo rma t ion  about cosmic rays, and t h e  concen t r a t ion  

of  c e r t a i n  e lements  i n  t h e  atmosphere, i n c l u d i n g  ozone and water  

vapor. 

In s t rumen ta t ion  c a r r i e d  i n c l u d e s :  Angular v e l o c i t y  r eco rde r ,  

t o  measure the a i r p l a n e ' s  rate of p i t c h ;  modif ied VGH r eco rde r ,  to 

measure and r eco rd  head-on g u s t  components i n  f l i g h t ;  f l i g h t  re- 

corder  Model BBj cont inuous r e c o r d e r  of i n d i c a t e d  a i r s p e e d ,  

p r e s s u r e  a l t i t u d e  and n o m a 1  a c c e l e r a t i o n ;  a i r s p e e d  and a l t i t u d e  

t r a n s d u c e r  to measure p r e s s u r e  a l t i t u d e  and i n d i c a t e d  airspeedj 
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temperature and humidity measuring set  AN/AMQ 7, t o  measure 

ind ica t ed  f ree  a i r  temperature and ind ica t ed  r e l a t i v e  humidity; 

and vor tex  thermometer system, t o  measure true free-air  tem- 

perature within one-half degree Centigrade a t  high speeds. 

END 
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FOR RELEASE: HOLD UNTIL LAUNCH 

RELEASE NO, 60-186 

PROJECT ECHO 
PAYLOAD AND EXPERIMENT 

On todayls launch from the Atlantic Missile Range the United 

States will attempt to place a 100-foot-diameter inflatable sphere 

into 8 circular, 1000-mile-altitude orbit, This launching marks 

the first attempt t o  place a very large inflatable structure in 

orbit, and t o  use this structure 88 a reflector for a series 

of passive communications satellite experiments. It also marks 

the first use of the Delta three stage rocket, 

The sphere was fabricated of DuPont Mylar Polyester film, 

3 mil (,0005 inches) thick, about half the thickness of the 

cellophane on a cigaret package, The satellitels shell is 

covered with vapor-deposited aluminum to provide radio wave 

reflectivity of 98$, up to frequencies of 20,030 mc. 

Satellite weight breakdown is: plastic sphere - 132 pounds; 

aluminium covering - 4 pounds; sublimating powder (to provide 

inflation)- 30 pounds. 

into orbit weighs 24 pounds; the Delta third-stage casing which 
The container which carries the sphere 

will follow the sphere into orbit weighs about 50 pounds, 

The sphere will be launched in 8 southeasterly direction 

so tha% the orbital plane will be inclined about 47 degrees from 
the equator. Traveling about 16,OOC miles per hours the satellite 

will circle the Earth about once every two hours, The belt 
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covered by the orbiting satellite will extend 47 degrees north and 

south of the equator. During twilight and evenfng the sphere 

will be as visible as a zero magnitude s ta rg  about as bright as 

the star Vega. 

Todayss launching, the first in a series of Project Echo 

experiments, is part of a long-range program designed to 

investigate the feasibility of global communications systems 

using satellites. 

One of the primary missions of the national space program is 

to develop the necessary technology to enable scientists t o  

channel the knowledge they 2re gaining about space and space 

vehicles into areas directly benefiting mankind, One of the 

"practical applications" of space research is in the field of 

communications. 

During the last few years, it has been increasingly apparent 

that communications lines were becoming overcrowded. Telephone 

and telegraph lines are barely able t o  keep up with the demand. 

Future demands on trans-oceaialc f;e;cpk.me cables  which a x  a l ready  

carrying 8 heavy burden, will cowt3.w.x t e  grsw. Xorldwide TV 

transmission is still n o t  a reality. 

Although scientists arenot predicting the end o f  telephone 

and TV transmission as we know it today, they do think t ha t  

earth satellites will someday provide a much greater capability 

for global communications. Experimentation in this d i r e c t i o n  

will one day lead to worldwide TV, for instance, In the years to 

come, communications satellites might also serve as relay s t a t i o n s  

for messages t o  and from space vehicles. 

. -. 
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communications program is directed toward 

optimum systems f o r  various applications and the 

which such system can be engineered. Investigation 

of a passive reflector communications system, in which radio 

signals (including voice-modulated signals) can be bounced from 

one point on Earth t o  another via a satellite, is the first step 

in the program, The first experiment in this investigation is 

Project Echo, 

John R. Pierce, of Bell Telephone Laboratories, has been 

credited with the first concrete recommendation of the use of 

artificial Earth satellites as communications links, His 

technical paper was published in 1955. Appropriately Bell 

Telephone Laboratories, under contract t o  NASA, has joined with the  

NASAJet Propulsion Laboratory to perform a major role in the 

Echo project. 

Although Project Echo is an experiment directed by NASA, 

independent researchers in the communications field the world over  

have been invited to engage in experiments of their own, The 

100-foot sphere has, in effect, become a worldwide laboratory 

tool. In this regard, NASA is assisting all of these interested 

experimenters in the performance of their o w  experiments by 

providing tracking data. 

The payload was developed under the direction of WiPlim J, 

O'Sullivan, Head of the Space Vehicles Group in the Applied 

Materials and Physics Division, at NASAOs Langley Research 

Center, The satellite is made of 82 separate flat gores of" Mylar 

previously covered with a thin coating of vapor-deposited 

aluminum, These gores are fitted and cemented together to form 
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the sphe re ,  F a b r i c a t i o n  of the sphere was the r e s p o n s i b i l i t y  

o f  G.  T. S c h j e l d a h l  Company, Northf ie ld ,  Minnesota, The Nat iona l  

M e t a l l i z i n g  Div is ion  of S tandard  Packaging Corp. Trenton, N e w  

J e r s e y ,  was r e s p o n s i b l e  f o r  the aluminum covering.  

Before launching, about 30 pounds of subl imat ing  powders 

are inser ted  i n  the  sphere.  It i s  then  f o l d e d  accord ian- fash ion  

and p laced  i n s i d e  a 26$-inch-diameter magnesium c o n t a i n e r  which 

w i l l  c a r r y  i t  i n t o  o r b i t  e (Kaiser-Fleetwings,  I n c  o, B r i s t o l ,  

Pa., made t h e  c o n t a i n e r . )  Both sphere and c o n t a i n e r  a r e  pumped 

almost e n t i r e l y  f r e e  of a i r  t o  decrease  i n f l a t i o n  ra te  a t  a l t i t u d e .  

The s a t e l l i t e  c a r r i e s  no in s t rumen ta t ion .  It w i l l  be 

t r a c k e d  o p t i c a l l y  and by radar, The t h i r d  s t a g e  of the De l t a  

v e h i c l e ,  however, i s  equipped w i t h  a telemetry package, The 

t h i r d - s t a g e  cas ing  w i l l  f o l l o w  the s a t e l l i t e  c l o s e l y  dur ing  the  

f i rs t  few o r b i t s ,  The t e l e m e t r y  s ignals  (108,06 mc) w i l l  be 

u s e f u l  i n  determining the s p h e r e 3 s  i n i t i a l  o rb i t . ,  These s ignals  

w i l l  also show payload s e p a r a t i o n  from t h i p d  stage which should 

occur  s h o r t l y  a f t e r  i n j e c t i o n  i n t o  o r b f t .  

About two minutes a f t e r  t h e  payload i s  i n j e c t e d  i n t o  o r b i t ,  

the  magnesium c o n t a i n e r  w i l l  be split open by an exp los ive  

charge p laced  around i t s  middle. The ini”latab1e sphere  i s  

r e l e a s e d  from i t s  c o n t a i n e r  and gra2:uall:J begins t o  i n f l a t e  w i t h  

t h e  expansion of the  smal l  amount of r e s i d u a l  air l e f t  i n s i d e .  

T h i r t y  pounds of subl imat ing  powders cause a d d i t i o n a l  I n f l a t i o n :  

10 pounds o f  benzoic a c i d  provide  t h e  i n i t i a l  expansion and 

20 pounds of anthkaquinone provide f o r  s u s t a i n e d  i n f l a t i o n .  

. . _. _ ,  . . .  . 
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There are two primary stations taking part in the Project Echo 

communications experiment: Bell Telephone Laboratories' facility at 

Holmdel, New Jersey, and the NASA-Jet Propulsion Laboratory s Gold- 
stone station in California. Radio signals will be bounced between 

the East and West Coasts of the U . S .  via the orbiting satellite. 

Following radar acquision of the satellite and establishment 

of accurate orbit, voice modulation transmission will be attempted 

using frequency modulation (FM) techniques. 

During the experiment, BTL will transmit on a frequency of 

960 mc/s for reception at Goldstone. 

signal to BTL on the East Coast, Equipment at Goldstone includes 

two 85-foot-diameter paraboloid antennas -- one a receiver and the 
other a transmitter. BTL will transmit with a 60-foot dish and will 

receive with a special horn-reflector antenna, This antenna, which 

looks generally like the scoop of a steam shovel, is a recent 

development designed to cut down radio noise interference. This 

antenna is in the final stages of development and may not yet be 

operative during the first Echo experiment. If this is the case, 

BTL will transmit only. 

JPL will transmit a 2390 mc/s 

Since JPL is a primary source of tracking, NASA will not try 

a communications experiment until a good orbit has been established., 

Once accurate orbital elements have been obtained, signals will 

be bounced between the East and West Coasts. 

Communications equipments of both JPL and BTL have been 

exercised by bouncing signals o f f  the moon. JPL also has exercised 

its equipment by tracking the Tiros I meteorological satellite. 
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The next opportunity for setting up a successful communica- 

tions link will be during orbit number nine, about 18 hours after 

launch when the satellite will be mutually "visible" to equip- 

ment at both stations f o r  about 10 minutes. 

Here is a description of the operations involved in the 

communications experiment; 

The NASA Goddard Space Flight Computing Center will send 

orbital calculations to JPL and BTL. These orbital data will be 

used to position the receiving and transmitting equipment. The 

transmitting antenna is ''slaved'' t o  the receiving antenna at each 

site so that the satellite will be "illuminated" by radio waves. 

Following acquisition at Goldstone, its transmitter and receiver 

can be used as a self-tracking radar system. An optical boresight 

system which can be used when visibility conditions exist will 

assist the trackers in satellite acquisition. 

To set up a communication link, BTL will illuminate the 

sphere with a 960 mc/s signal. This signal will bounce off the 

satellite in all directions. A portion of the scattered energy 

will be picked up by the Goldstone station where the receiver 

is pointed toward the satellite. To complete the communication 

link, Goldstone will transmit in the same manner a 2390 mc/s 

signal for receptionat BTL. 

10 kw. 

Transmitted power will average about 

The time of mutual visibility between the East and West 

Coasts for any one pass of the sphere is not expected to exceed 

16 minutes. Scientist estimate t ha t  in order t o  obtain 

intelligible communication, the satellite will have to be no 

. . . . .  
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fa r ther  than  3000 m i l e s  away from ::ither ground s t a t i o n .  

The sphere  w i l l  be i n  cont inuous s u n l i g h t  f o r  about two 

weeks. After t h i s  t i m e ,  the  s a t e l l i t e ' s  o r b i t  and the Earth 's  

r o t a t i o n  around the sun w i l l  be such tha t  t h e  sphere  w i l l  be i n  

the Earth 's  shadow. 

S u n l i g h t  p l ays  an important  p a r t  i n  main ta in ing  the s p h e r e ' s  

shape. The subl imat ing  powders t u r n  i n t o  gas  a t  tempera tures  

s l i g h t l y  above f r e e z i n g .  Unless  i n  s u n l i g h t ,  the tempera ture  of 

t he  s a t e l l i t e  w i l l  be w e l l  below f r e e z i n g .  I n  cont inuous s u n l i g h t  

t h e  s p h e r e ' s  temperature  w i l l  average about 239 degrees  F. 

Once out  of s u n l i g h t ,  gases used t o  keep t h e  s a t e l l i t e  

i n f l a t e d  w i l l  r e t u r n  t o  a s o l i d  s ta te .  S c i e n t i s t s  are 

i n t e r e s t e d  t o  l e a r n  i f  and i n  what form t h e  s a t e l l i t e  w i l l  re- 

i n f l a t e  when r e t u r n i n g  t o  sunlight.  There i s  a ques t ion  as t o  

the  amount of subl imat ing  powders remaining a f t e r  two weeks. 

Some w i l l  have seeped ou t  through whatever punctures  exist from 

micrometeor i tes .  Unless the s a t e l l i t e  r e t u r n s  t o  i t s  spherical .  

shape, i t  w i l l  not  be u s e f u l  f o r  communications experiments 

because of the non-uniformity of r e f l e c t e d  signals from a 

misshapen s u r f a c e .  

The i n t e r n a l  s a t e l l i t e  p r e s s u r e  a t  a l t i t u d e  w i l l  be about 

.00004 pounds p e r  square  inch .  S c i e n t i s t s  e s t i m a t e  that t h i s  

p r e s s u r e  i s  a t  least  25,000 t i m e s  the  p r e s s u r e  due t o  solar 

r a d i a t i o n  and a i r  drag .  

The Echo sa te l l i t e ,  w i t h  a s u r f a c e  of 31,000 square  fee t ,  i s  

a large, lightweight s t r u c t u r e  as opposed t o  the  Earth s a t e l l i t e s  

with higher densi t ies  which have been launched be fo re .  The 

- -. . . ~ . . .  . .  - . . . . . , 



e f f e c t s  of  a i r  d rag  and s o l a r  r a d i a t i o n  on a t h r e e - f o o t  metal 

payload of t h e  same weight as  Echo would be n e g l i g i b l e .  

f o r c e s  will, however, i n f l u e n c e  the v e l o c i t y  and o r b i t  of the  

100-foot sphere .  S c i e n t i s t s  w i l l  be i n t e r e s t e d  t o  f i n d  ou t  

how much. T h i s  can be done by comparing o r b i t a l  data of t he  

These 

sphe re  w i t h  the  Delta third-stage cas ing .  

What e f f e c t  w i l l  micrometeor i te  impact have on the sphere?  

S c i e n t i s t s  p r e d i c t  t h a t  under  expected c o n d i t i o n s  the sphe re  w i l l  

remain p h y s i c a l l y  u s a b l e  as a r e f l e c t o r  f o r  a t  least  a week, 

bu t  more prcbably a t  least  two. Even a week's l i fe t ime would be 

extremely va luab le  t o  t he  communications exper imenters .  Despi te  

a number of space  experiments  concerning micrometeor i te  impact,  

the s t a t u s  of t e c h n i c a l  knowledge of t h e i r  number, s i z e ,  energy, 

and s i z e  of h o l e  t h e y  produce i s  i n  an e a r l y  stage of e v o l u t i o n ,  

The Echo experiment should add t o  t h e  fund  of knowledge now 

b u i l d i n g  on the s u b j e c t .  

The 100-foot i n f l a t a b l e  sphere has undergone a number of 

p r e - o r b i t a l  f l i g h t  tests under  t he  s u p e r v i s i o n  of the  Langley 

Research Center .  General  M i l l s ,  Inc . ,  Minneapolis,  Minn., 

t ook  part i n  t h e  i n i t i a l  development of t h i s  type of  i n f l a t a b l e  

s t r u c t u r e .  These s u b o r b i t a l  l aunches  from NASA's Wallops 

S t a t i o n  on V i r g i n i a ' s  e a s t e r n  s h o r e  began October 28, 1959. 
These shots were used t o  t e s t  the i n f l a t i o n  and e j e c t i o n  

t echn iques  of the Echo sphe re .  Th i s  t ype  of t e s t i n g  i s  p a r t  of a 

NASA program aimed a t  r e s e a r c h  on advanced in f la tab le  space  

s t r u c t u r e s .  These s u b o r b i t a l  launches w i l l  cont inue .  

.. . 
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I n  additicPn t o  the s u b o r b i t a l  shot  last October i n  which the 

sphere a t t a i n e d  an a l t i t u d e  of 250 miles and d i s t ance  out  over  

the  A t l a n t i c  of 500 miles, o t h e r  launches were: January 16, up 

250 m i l e s  and out 490 miles; February 27, up 225 m i l e s  and out  

540 miles; and Apr i l  1, up 200 mi les  and out  570 miles. 

Leonard Jaffe is  NASA's Chief of Communications S a t e l l i t e  

Programs. Robert J. Mackey, Jr. NASA's Goddard Space F l i g h t  

Center, is  Echo P ro jec t  Manager. Echo P ro jec t  d i r e c t o r  f o r  

B e l l  Telephone Laborator ies  i s  W i l l i a m  Jakes. W. K. V ic to r  is  

p r o j e c t  d i r e c t o r  f o r  the Je t  Propulsion Laboratory. 

-END- 
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LAUNCH WHICLE 

This is the first launch of the Delta vehicle. 

It'comes just a little more than a year after NASA signed a 

contract with Douglas Aircraft Company, fnc., for its development. 

The $24 million contract, signed in late April 1959, called for 

production and development of 12 Deltas t o  be used for a variety 

of satellite and deep space missions during 1960 and 1961. 

The Delta would be what NASA Administrator T, Keith Glennan 

called "a much needed interim vehicle" for use until more powerful 

launch vehicles are ready. 

The contract was the first that NASA signed directly with 

industry for development of launch vehicles. With other vehicles, 

originated in the Department of Defense and later assigned t o  NASA, 

contract management is conducted for NASA by a military agency, 

This is true in the case of the U. S. Air Fbrce Ballistic Missile 

Division for Atlas-Ables and Thor-Ables and of the U.S. Army 

Ballistic Missile Agency for Juno 11's. 

The Delta stands 92 feet high and has a maxtmum diameter of 

eight feet. Its fueled weight on the pad is a little less than 

112,000 pounds. 
first - stage 

Its Rocketdyne/engine develops 150,000 pounds thrust. 

In configuration, Delta is similar t o  Thor-Able. New features 

in Delta are an improved autopilot and radio guidance system for 

first and second stage powered flight and precise attitude control 

for the longer coast period between second stage burnout and third 

stage ignition. 
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The first stage of Delta is a Douglas SM-75 Thor intermediate 

ballistic missile without the Thor guidance system and with adaptor 

to receive the second stage. The first; stage weighs about 100,000 

pounds fueled and has a thrust of approximately l50,OOO pounds. 

It is propelled by liquid oxygen and kerosene. 

The second stage is an Aerojet-General ~~10-118 liquid engine 

which was modified from the second stage of Vanguard and Thor-Able 

vehicles. It weighs more than 4,000 pounds and develops a thrust 

contains a guidance compartment for the Bell Telephone Laboratories 

radio guidance system. 

The third stage is an Allegany Ballistics Laboratory ABL-248 

solid propellant rocket also originated for the Vanguard and 

Thor-Able. It weighs more than 500 pounds including propellant 

and produces a thrust of about 3,000 pounds. In the stage, also 

built by Douglas, the ABL-248 motor is mounted on a spin table. 

Ir the firing sequence, the Thor first stage provides about 

160 seconds of powered flight during which the rocket is guided 

by the Bell Telephone Laboratories Guidance System and roll and 

pitch programmers. At burnout of the Thor, it separates and 

re-enters the atmosphere. 

The second stage ignites almost immediately after first stage 

cut-off. After 20 seconds of powered flight the nose fairing 

which protected the payload and third stage during launch is 

jettisoned. The second stage fires f o r  about 115 seconds also 

being steered by the BTL guidance system. 
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After t h e  second s t a g e  i s  commanded o f f ,  t h e  v e h i c l e  c o a s t s  

f o r  about 15  minutes with t h e  second s t a g e  s t i l l  a t t a c h e d .  

During t h i s  per iod ,  the  v e h i c l e  and payload c o a s t s  some 800 miles 

up i n t o  space and about 2300 miles down range. Its a t t i t u d e  i s  

c o n t r o l l e d  dur ing  coas t  e 

After coas t ,  i n  r a p i d  sequence, the t h i r d  stage is  spun up t o  

120 r p m  by small spin r o c k e t s  t o  s t a b i l i z e  i t s  f l i g h t ,  the t h i r d  

s t a g e  i g n i t e s ,  and the second s t a g e  i s  s e p a r a t e d  by exp los ive  b o l t s .  

The t h i r d  stage f i r e s  f o r  about 40 seconds ach iev ing  o r b i t a l  

v e l o c i t y  of about 16,000 miles p e r  hour. 

After t h i r d  dtage burnoutp  de-spin rockets slow the  r o t a t i o n .  

The empty t h i r d  stage cas ing ,  weighing about 50 pounds, i s  

s e p a r a t e d  from the  payload by a s p r i n g  which retards its v e l o c i t y  

and i s  tumbled by a la te ra l  rocke t  so it w i l l  not  i n t e r f e r e  wi th  

the  payload. 

A t e l e m e t r y  t r a n s m i t t e r  weighing 15 pounds i s  mounted on an 

ins t rument  rack  on t o p  of t h e  t h i r d  s t a g e  motor j u s t  below t h e  

payload s e p a r a t i o n  band. Four po le s  of the t u r n s t i l e  antenna a r e  

fo lded  down ove r  the t h i r d  stage motor u n t i l  the  f a i r i n g  is 

j e t t i s o n e d .  

The t r a n s m i t t e r  w i l l  operate  a t  a frequency of 108.06 MC con- 

t i n u o u s l y  f o r  about s i x  t o  t e n  days s o  t h a t  t h e  t h i r d  s t a g e  cas ing  

can be t r acked .  Its power I s  60 m3.;;watts. The t h i r d  stage i s  

expected t o  remain i n  o r b i t  near enough t o  t h e  inflated sphere  

long  enough s o  t h a t  a c c u r a t e  o p t i c a l  f i x e s  an t h e  sphere  can be 

ob ta ined ,  
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NASA Headquarters  Delta P r o j e c t  Manager i s  Vincent L, Johnson. 

Head of t h e  

t h e  A t l a n t i c  Missile Range i s  Robert Gray, 

Goddard Space F l i g h t  Center  F i e l d  P r o j e c t s  Branch a t  

Douglas A i r c r a f t  Manager a t  AMH i s  B i l l  E. S t i t t ,  

- END - 
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P R O J E C T  E C H O  

T R A C K I N G  

Tracking during the Project Echo experiment is under the over- 

all direction of NASA's Goddard Space Flight Center. Tracking 

services for the NASA experiment will be provided by: Bell Telephone 

Laboratories1 station, Cape Canaveral, Fla.; the A i r  Force's radar 

test site in Trinidad, B.W.I., operated by the Rome (New York) Air 

Development Center; the NASA-Jet Propulsion Laboratory's Goldstone 

station, Camp Irwin, Calif.; Lincoln Laboratory's Millstone Hill 

radar station, Westford, Mass,; N A S A ' s  Minitrack network; and 

optical tracking stations operated for NASA by the Smithsonian 

Astrophysical Observatory, Cambridge, Mass. 

BTL's guidance radar at Canaveral w i l l  provide initial tra- 

jectory data. During the launch phase, Trinidad will track the 

Delta third-stage which carries a beacon transmitting on 108.06 mc 

with a power output of 60 mw. 

will "skin track" the payload by radar to observe inflation of the 

100-foot sphere. Tracking data from both sites will be transmitted 

to Goddardss Computing Center for a rough determination of the 

sphere s initial orbit. These orbital computations will immediately 

be sent out to the other stations taking part in the Echo project. 

After payload separation, Trinidad 

Goldstone and Millstone w i l l  t rack the sphere during those 

passes when it comes within radar contact. 

The Minitrack stations will track the instrumented Delta third 

stage. Since the third-stage casing will follow closely behind the 
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100-foot satellite during the initial orbits, tracking data from 

these stations will be useful in determining the Echo sphere's orbit. 

Minitrack staticm are located at: Antigua, B.W.I.; Antofagasta, 

Chile; Blossom Point, Md.; Lima, Peru; Quito, Equador; Santiago, 

Chile; Woomera, Australia; Johannesburg, South Africa; San Diego, 

Calif.; and Fort Meyers, Fla. 

Because the 100-foot sphere carries no instrumentation, 

The optical tracking figures importantly in the experiment. 

Smithsonian operates 12 stations equipped with satellite tracking 

Baker-Nunn cameras. These are located at: Organ Pass, N.M.; 

Olifantsfontein, South Africa; Woomera, Australia; San Fernando, 

Spain; Tokyo, Japan; Naini Tal, India; Arequipa, Peru; Shiras, Iran; 

Curacao, N.W.I.; Jupiter, Fla; Villa Dolores, Argentina; and Maui, 

Hawaii. In addition, 45 "Moonwatch" teams around the world, 

composed of amateur optical trackers reporting t o  the Smithsonian 

Astrophysical Qbservatory, will assist in tracking. 

Data from all tracking stations will be transmitted to Goddard 

where the SphereOs orbit will be continually re-evaluated. 

Computing Center will send current orbital data to all stations 

taking part in the project. 

Goddard's 

A number of independent groups are expected to track the 

sphere in connection with their own communications experiments. 

The Goddard Space Flight Center will provide these independent 

experimenters orbital information as soon as it is accurately 

determined. 

- END - 
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FX2VFE3 V 150-WATT TRANSMITTER TURNED ON AT 8 MILLION M I L E 3  

The powerful 150-watt t r a n s m i t t e r  aboard the United S t a t e s  

I n t e r p l a n e t z y y  s p a c e c r a f t  P ioneer  V w a s  commanded on f o r  the f i rs t  

t h e  a t  5:04 a.m. EDT today and worked s a t i s f a c t o r i l y .  

I t  was E good c l e a r  t r ansmiss ion ,  l a s t i n g  about a minute and 

a hair .  
i? :.kc x m m a ~ l i :  si,gr,al was s e n t  from t h e  25O-foot r a d i o  t e l e s c o p e  

2 5  Maxcks te r ,  Ecgland, when t h e  s p a c e c r a f t  w a s  some 8,001,000 miles 

f rom EaYth.  Allcut one a.nd a half minutes l a t e r  -- the time it  took  

the  sXqnal t o  t m v e l  t o  t h e  s p a c e c r a f t  and t h e  p r o b e ' s  respons? t o  

retarn t o  E m t h  -- Manchester r ece ived  the f i rs t  150-watt t r a n s -  

* - -r+e-  ,lI &> 13 1Ol-i . 
" T h i s  is t m l y  ari h i s t o r i c  event  and y e t  q u i t e  i n  c h a r a c t e r  

w i t r i  t h e  o t h e r  accomplishments of t h i s  amazing s p a c e c r a f t ,  said 

NASA Adminis t ra tor  T. Keith Glennan. "We are c e r t a i n  that  the 

vm~l?ld's sc ie r 'L i f ic  community shares our  e l a t i o n  ove r  t h i s  new success  

of Pic,l.-p-,-. v. 
1:n, oa? Sritish c o l l e a g u e s  a t  Manchester, d i r e c t e d  by Prof .  

Lc,v ::-J "e ~xLecr2 OUT hea?$y congr-at-dations on t h e i r  ma.gnificer,t 

i; rac k.i r -- cr-mn:m8 c atulons achievement . 
' 'C~.T congrz3u la t ions  a l s o  go t o  t h e  many, many c o n t r a c t o r s  

fzvcjivcd, I n  Ch.Ls i n t e r p l a m t a r y  experiment .  A s p e c i a l  p a t  on t h e  

.. .. ... -. . -. .. ._ . . .. . -  . . . . . - 
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back i s  due the Space Technology Labora to r i e s ,  Inc . ,  f o r  an ou t s t and ing  

job  of payload packaging and t r a c k i n g .  I 1  

Since  launch  a t  Cape Canaveral ,  Fla . ,  March 11, the 94.8-pound 

probe has been t e l e m e t e r i n g  t o  E a r t h  s c i e n t i f i c  i n fo rma t ion  dai ly  v i a  

a f i v e - w a t t  t rammit te r .  E a r l y  Sa turday  when it was apparent  that 

t h e  f ive -wa t t  u n i t  had n e a r l y  reached i t s  t r ansmiss ion  l i m i t ,  it 

was decided t o  attempt t o  ene rg ize  the 150-watt  transmitter, b e l i e v e d  

t o  be the largest  e v e r  ope ra t ed  i n  space.  

T h i s  c a l l e d  f o r  a three-step sequence. F i r s t  a s i g n a l  w a s  ser?t 

t o  the s p a c e c r a f t  from Manchester a t  5 a.m.  yesterday which p u t  

power i n t o  tube  f i l a m e n t s  through a c u r r e n t - l i m i t i n g  r e s i s t o r ,  

thereby warming the f i l a m e n t s  f o r  about a minute. 

A t  11 a.m. EDT yes t e rday ,  the f i rs t  s t e p  was r e p e a t e d  and a 

second command was s e n t  which removed the c u r r e n t - l i m i t i n g  r e s i s t o r  

and s u p p l i e d  full f i l a m e n t  h e a t i n g  f o r  s e v e r a l  minutes .  The c i r c u i t  

gassed both tes t s  s u c c e s s f u l l y .  

Finzllyj a t  5 :03  a .m.  EDT t h i s  morning, Manchester s e n t  the 

f i n a l  command i n  the t h r e e - p a r t  sequence. T h i s  ene rg ized  the  

15Q-watt t r a n s m i t t e r  as w e l l  as an e lec t r ic  c o n v e r t e r  s e r v i n g  i t ,  

both of which had remained i d l e  i n  the "hard" vacuum of space  s i n c e  

launch, undergoing c o n s t a n t  r a d i a t i o n .  

The l 5 O - w a t ' c  u n i t  measures about seven by f i v e  inches  and 

c o n s i s t s  of two amplifier tubes  -- about the s i z e  of those found i n  

most kousehold r a d i o s  -- a long  wi th  c a p a c i t o r s ,  c o i l s  and r e s i s t o r s .  

The e n t i r e  package weighs f i v e  pounds. 

. .- -.- .. I_ . . . .. 
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Because? of t h e  enormous power d r a i n  imposed on t h e  system by 

t h e  150-watt u n i t ,  the b i g  t r a n s m i t t e r  i s  be ing  ope ra t ed  only  about 

two t o  t h r e e  minutes every- s i x  t o  e i g h t  hours .  

Manchester can now r e c e i v e  data a t  the rate of e i t h e r  8 o r  64 

b i t s  p e r  seeorid, 

South Poin t ,  H a w a i i ,  t r a c k i n g  d ish  have been ope ra t ing  a t  only  one 

For t h e  p a r t  few weeks, Manchester and the 60-foot 

b i t  p e r  second owing t o  mul t i -mi l l i on -mi l e  d i s t a n c e s  and the 

weakening s i g n a l  s t r e n g t h ,  H a w a i i  w i l l  cont inue  to command the  

s p a c e ~ r a f t  at 8 rate of one bi?s per second. 

FQWW for t h e  probe comes from 4800 s o l a r  c e l l s  i n  f o u r  arms 

j u t t i n g  fmm t h e  26-inch s p h e r i c a l  package. 

The s o l a r  c e l l  ou tput  c o n s t a n t l y  charges  28 chemical b a t t e r i e s ,  

the size and shape of standbayd f l a s h l i g h t  b a t t e r i e s  on ly  a g r e a t  

deal. more powerful .  These .in burr? power more than  40 pounds of 

expesimen.ts, e l e c t r o c i c s ,  a r e c e i v e s ,  t r a n s m i t t e r s  and a s s o c i a t e d  

1ogrc units. 

A t  t h l s  t ime i t  is  imposs ib le  t o  p r e d i c t  how long the space-  

c r a f t  will cofitfnue t o  r e l a y  informat ion .  I n  r e c e n t  weeks, 8 

&nor eclmpsnenS f a i l u r e  has k e n  noted and compensated for. Also 

some s l l g h t  d e t e r i o r a t i o n  i n  the b a t t e r i e s  has been observed ,  

possibi~ the :~esult, of leakage  i n  t h e  vacuum of space.  

By any measure, however, the probe has stamped i t s e l f  a t.me 

p ionee r  of i c t e r p l a n e t a r y  space.  

To datx t h e  probe has re tu rned  more than  109 hours of data 

on cosmic r a d i a t i o n ,  charged p a r t i c l e  ene rg ie s  and magnetic f i e l d  

phenomena. I n  two s h o r t  months, t h e  probe has over tu rned  w e 1 1  

en t renched  theop ies  about s o l a r  f l a r e  e f f e c t s  and t h e  e x t e n t  of t h e  

Earth's magnetic f i e l d .  

. ". .. .. __ .... 
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The probe w a s  launched under the directdon of the National 

Aeronautics and Space AWnistration w i t h  executive management 

supplied by the Air Force Bal l i s t ic  Missile Division (ARDC). 

- END - 

..... . .~ 



NEWS R E L E A S E  
NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 
1 5 2 0  H S T R E E T .  N O R T H W E S T  ' W A S H I N G T O N  2 5 .  D.  C .  
T E L E P H O N E S :  D U D L E Y  2 - 6 3 2 5  . E X E C U T I V E  3 - 3 2 6 0  

FOR RELEASE: A f t e r  Launch No. 60-187 
MAY 9 1960 

The Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  conducted a 

t e s t  f l i g h t  w i t h  t h e  f i r s t  p roduct ion  v e r s i o n  of t h e  P r o j e c t  Mercury 

capsu le  a t  r31)m Q/ today a t  Wallops S t a t i o n ,  V i r g i n i a ,  i n  a 

s imula ted  of f - the-pad  escape  from a boos te r .  

/ / 

I 

The capsule ,  t h e  f i r s t  t o  be d e l i v e r e d  by McDonnell A i r c r a f t  

Corporat ion,  prime c o n t r a c t o r  to NASA f o r  t h e  capsu le s s  was t e s t e d  

p r i m a r i l y  t o  demonstrate  t he  c a p a b i l i t y  of t.he capsu le  and escape 

system, l and ing  system and p o s t  l and ing  equipment. 

Attached to a n  a d a p t e r  by means of a clamp r i n g ,  t h e  capsu le  

was mounted on a suppor t  f i x t u r e  t o  s imula t e  a launch v e h i c l e .  The 

clamp r i n g  was r e l e a s e d  by exp los ive  bolts, a l lowing  t h e  escape system 

rocke t  t o  c a r r y  t h e  capsu le  t o  an  a l t i t u d e  o f  approximately &O f e e t .  

Two seconds a f t e r  t h e  escape system tower was j e t t i s o n e d  by 

exp los ive  b o l t s ,  a drogue parachute  was deployed t o  a i d  i n  s t a b i l i z i n g  

t h e  capsu le .  Two seconds l a t e r  t h e  main pa rachu te  was deployed and 

t h e  capsu le  landed i n  t h e  A t I a n t i c  Ocean about  w-y, o f f  t h e  

i s l a n d  launching s i t e .  The capsu le  was recovered by a h e l i c o p t e r  

of t h e  Marine A i r  Group 26, New River,  N .  C .  , and r e tu rned  to Wallops 

I s l a n d .  Other u n i t s  of t h e  U. S.  Navy P r o j e c t  Mercury Recovelay F o m e  

i n  t h e  t e s t  were t h e  USS Recoverer (ARS-43)  and an undelrwater 

demol i t i on  team. 

The c a p s u l e  w i l l  be r e tu rned  t o  t h e  McDonnell Company p l a n t  

i n  S t .  Louis,  Missouri ,  f o r  e x t e n s i v e  examination and a n a l y s i s  t o  

v e r i f y  p rope r  f u n c t i o n i n g  of t h e  capsu le  and i t s  s y s t e m s .  



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington 25, D. C. 

The Project Mercury capsule used in today's test was delivered 

by McDonnell Aircraft Corporation to the National Aeronautics 

and Space Administration on April 2, 1960. 

The capsule, which stands 9 feet high and has a base diameter 

of 6 feet, was taken by cargo plane from the McDonnell ramp at 

Lambert-Saint Louis Municipal Airport to the NASA facility at 

Chincoteague, Virginia. From there it was transported by truck 

to the test launch area at Wallops Station. 

Since its arrival at Wallops Station, NASA and McDonnell 

engineers have been conducting an extensive series of checkouts 

on the capsule components. 

Today's test with the McDonnell capsule is a continuation of 

an extensive research and development program to investigate man's 

capabilities in space. NASA has used small and full-scale models 

in wind tunnel, airplane drop and Little Joe and Big Joe rocket- 

boosted flight tests. Future tests with the McDonnell-produced 

capsules will be made to fully qualify the vehicle under all condi- 

tions which can be anticipated in orbital missions. 

Redstone and Atlas boosters will be used to launch the Mercury 

capsules on varying trajectories, culminating in manned orbital 

space flight. 

Little Joe, 

Delivery of the first of twenty Mercury capsules on order was 

accomplished less than 14 mcnths after the contract to McDonnell 

Aircraft was signed on February 8, 1959. 
Later capsules are designed to be launched to an altitude of 

over 100 miles, travel at a speed of 17,400 rtliles per hour, withstand 
reentry heating, and land safely in a designated area in the Atlantic 

Ocean after three 90-minute orbits around the earth. 
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Release No. 60-195 

TIROS TIMER RESUMES OPERATION 

The t iming  mechanism which c o n t r o l s  remote o p e r a t i o n  of t h e  

narrow angle  camera on the T i r o s  I s a t e l l i t e  resumed o p e r a t i o n  

l as t  n i g h t  (May 10) af te r  having F a i l e d  t o  respond t o  commands 

s i n c e  Apr i l  2, 

The c lock  device pe rmi t s  s c i e n t i s t s  t o  program areas ove r  

which the  narrow ang le  - high r e s o l u t i o n  - camera i s  t o  photograph 

cloud cover ,  It commands a t a p e  r e c o r d e r  t o  s t o r e  photographs f o r  

l a t e r  t r ansmiss ion  t o  a r e c e i v i n g  s t a t i o n .  During the  p e r i o d  t h e  

t i m e r  was i n o p e r a t i v e ,  use of the h igh  r e s o l u t i o n  camera had been 

l i m i t e d  t o  d i r e c t  commands n e a r  t h e  For t  Monmouth, New J e r s e y  and 

Kaena Poin t ,  H a w a i i ,  s t a t i o n s .  

A p o s s i b l e  exp lana t ion  of t h e  behavior  of  t h e  device  i s  that  

a s m a l l  j o i n t  i n  the wi r ing  opened a t  low tempera ture ,  b reaking  a 

c o n t a c t .  "Soaking" i n  s u n l i g h t  may have c losed  t h e  j o i n t ,  re- 

e s t a b l i s h i n g  c o n t a c t .  

I f  such were the case,  cont inued exposure t o  low tempera tures  

may r e s u l t  i n  a r ecu r rence  of l o s s  of con tac t  u n t i l  heat from t h e  

s w  hgairi c l o s e s  t h e  opening. 

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



- a -  
Since the timer went ou t ,  cont inued a t t e m p t s  had been made 

t o  r e a c t i v a t e  it. On t h e  572nd o r b i t  l as t  n i g h t ,  the  command 

procedure from F o r t  Monmouth was conducted, and programmed p i c -  

t u r e s  were rece ived  on the  nex t  o r b i t .  They were of the P a c i f i c  

Ocean. The procedure was repeated f o r  the f i v e  o r b i t s  subsequent 

w i t h  the same s u c c e s s f u l  r e s u l t s .  

The timer f o r  the wide angle ,  o r  low r e s o l u t i o n ,  camera has 

been f u n c t i o n i n g  p r o p e r l y  s i n c e  T i r o s  I was launched April  1, 

END 

- "_ I . . .I .-. --- .. ..... .._ -... . . .. .- - -.... . __.___,..~_._____I..__._ _._I . . . ._"___ .... . ..I__ -_ .- ... . 



Release: 2: 15 EDT, May 1 1, 1960 

PROJECT ECHO LAUNCH RESCHEDULED 

The attempted launch of a 1 00-foot inflatable sphere as a passive communications 
satellite has been rescheduled for May 12, 1960. The launch of Project Echo originally 
was scheduled for May 5~ but had to be postponed because of technical difficulties in the 
second stage of the Delta vehicle. 

The date of the Echo launch has been made public in advance of launch to allow 
volunteer project participants adequate time for preparations. 

Note on original: Phoned to Glen Wilson & John Carstarphen 5-1 1-60 at 3:OOpm. 

Copy of light orignal 



STATEMENT FOR THE PRESS May 13,1960 
1O:OO am EDT 

The passive communications satellite launched this morning by NASA did not 
achieve desired orbit because of a failure in performance of the launch vehicle. 

The vehicle was to have carried a 100-foot inflatable sphere into a 1, 000 mile 
orbit, where ground stations were to bounce signals between the east and west coasts in 
communications experiments. 

First and second stages of the three-stage Delta launch vehicle apparently 
performed as planned. Telemetry data indicate that about halfway through the vehicle’s 
coast period the attitude control jets in the second stage failed. If this were the case, the 
vehicle could not have maintained the angle to place the payload in the programmed 
orbit. 

At this time, there is no precise information on whether or not the sphere 
inflated, nor whether or not it is in orbit. The only means of confirming are visual and 
radio sightings. 

Copy of faded original. 
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N B C NENllS PRESENTS 

REPORT FROM OUTER SPACE 

MR, MC GEE: The sound you h e a r  i s  the sound of space, It was 

c o l l e c t e d  i n  t h e  q u i e t  West V i r g i n i a  h i l l s ,  n e a r  Green Bank,.,at t h e  

Nat iona l  Radio Astronomy Observatory,  

One o f  t h e  Dro jec t s  now underway a t  Green Bank i s  noth ing  less t han  

l i s t e n i n g  f o r  s i g n a l s  from o t h e r  i n t e l l i g e n t  l i f e ,  on o t h e r  p l a n e t s ,  a 

r e p o r t  from o u t e r  space. 

ANNOUNCER: N B C T e l e v i s i o n  p r e s e n t s  WORLD WIDE 60 (pause )  

t o n i g h t  Report From Outer  Space, 

MR, MC GEE: The Space Age i s  no t  y e t  t h r e e  y e a r s  o l d ,  b u t  a l r e a d y ,  

t h i n g s  t h a t  were f a n t a s y  j u s t  yes t e rday  a r e  suddenly f a c t s  today, 

This  i s  a r e p o r t  on why t h e  United S t a t e s  i s  exp lo r ing  space,  and 

what d i f f e r e n c e  it makes, 

The r e p o r t  begins  h e r e  i n  Washington i n  j u s t  a moment w i t h  David 

B r i n k l e y ' s  impress ion  of l i f e  i n  t h e  age of space. (Commercial B i l l b o a r d )  

MR. BRINKLEY: Since  t h e  Stone Age we have named each pe r iod  i n  

man's h i s t o r y  f o r  i t s  dominant element o r  d i scovery ,  The Stone Age, and 

I r o n  and Bronze, But  l a t e l y  we've been d e c l a r i n g  o u r s e l v e s  t o  be i n  a 

new age long  be fo re  we've l e a r n e d  t o  l i v e  i n  t h e  o l d  one. 

We were not  y e t  e n t i r e l y  happy w i t h  t h e  A i r  Age when we moved i n t o  

t h e  Atomic, And we c e r t a i n l y  had no t  l e a r n e d  what t o  do with t h a t  one 

when we came i n t o  - - ( O r  were dragged k i c k i n g  and screaming i n t o ) - -  t h e  

Age of' Space. 

Now that we're  i n  i t ,  what i s  it and where a r e  we? Nobody r e a l l y  

r - , ~ o w s ,  b u t  we do know t h a t  i n  ways that a r e  s u b t l e  o r  obvious,  s u p e r f i c i a l  

o r  profound, i t  i s  changing ou r  l i v e s .  
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We know that not since the Greek and Roman Empires have the names 

from their mythology fallen s o  lightly from so many tongues and headlines. 

Mercury, Atlas, Nike, Zeus, Juno and Titan. 

Anyone as old as, say forty, can remember when children playing 

airplane shouted, "Contact ." More recently, "Roger, over." But now, 

everywhere, it's the familiar countdown. 

Thousands of  people and billions of  dollars doing jobs that ten 

years ago did not exist. Some of this is seen best in Southern California, 

where Roy Neal is waiting to show us around. 

MR. NEAL: I live in California's S a n  Fernando Valley. At the far 

end...twenty miles away...they test rocket engines and rattle the windows 

of  my home in the process. It's enough to remind me and my neighbors 

that the Age of Space is upon US. 

We are surrounded by much of its business...which has changed to 

the degree of placing heavier emphasis on white collar workers than on 

Rosie the riveter. Drawing board workers far outnumber the production line, 

The cornpanies,.,many of them,,.are the same that grew big in Rosle's 

time building aircraft. Some have even kept the same names...call them- 

selves airplane companies while building missiles and space vehicles. 

Others have added astronautic divisions or missiles and space divisions. 

And around their newer factories whole new neighborhoods have grown. 

About 40 percent of the industry is concentrated in the Far West.., 

so 3 times a week there's a chartered passenger plane flying civilians and 

air force alike round trip shuttle,..LA to Cape Canaveral, And the second 

main line of t r a v e l  finds a preponderance of passengers on the Los Angeles 

Washington Jets carrying brief cases that identify them with the 

businesses of space. And for the story g f  the space age in Washington, 

here is Peter Hackes. 

_ .  . .  
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MR. HACKES: Here in Washington, you can't have a project without 

an agency. And you can't have an agency without initials. So it was 

inevitable, I suppose, when the Space Age dawned, that Washington have a 

thing called N-A-S-A -- that's Nasa,,.which stands for the National 

Aeronautics and Space Administration, 

already it's the 5th largest executive agency...as of now has more than 

sixteen thousand people on i t s  payroll.,,twelve scientific research 

centers around the country..,and a yearly budget of nearly a billion dollars. 

It was born in October of 1958.., 

From all over the country come thousands of letters to Nasa: 

a woman "volunteers" her husband for a future space flight;. . .children have 
offered to go -- some have even enclosed letters of consent from their 
parents,.,,each day brings blueprints and schemes f o r  weird space-flight 

contraptions (and each one is looked into);...a women in New Jersey claims 

.a hears strange things on her hearing aid every time Nasa fires a space 

shot at Cape Canaveral;,..and a bowling team at the Library of Congress is 

called the Satellites--and incidentally it leads the league, 

Why all the interest? Why are we putting so much money, time and 

attention into what's "out there"? The reasons, in just a moment. 

(Commercial) 

The first question to be asked about space research is, "why?'' 

Why is the United States spending nearly a billion dollars a year to 

explore space. Several experts are here to help us give the answers. 

First..,Dr. T. Keith Glennan, head of the National Aeronautics and Space 

Administration, 

DR. GLENNAN: Space is the greatesbnew frontier to be breached by 

'n in over four hundred years. Not to explore It, now that the means 

seem to be at hand, would be unthinkable. Backing away from this 



- 4 -  
oy’ srtunity would be a denial of o u r  heritage of seeking constantly to 

acquire new knowledge to be applied by mankind for beneficial purposes. 

MR, HACKES: Mr. D, D, Wyatt, Assistant Director of  Space Flight 

Programs , NASA. 

MR. WYATT: It is impossible to forsee all the practical benefits 

of space research or of any kind of‘ research. But we know that there 

will be rewards. There always have been. A l l  exploration of all new 

frontiers since history began has led to increases in the world’s standard 

of living. This is how we rise from the dust. 

MR. HACKES: Dr. William Howells, Professor of Anthropology at Harvard. 

DR. H O W L S :  It would be rather interesting to find out for sure 

1. hher there are other creatures on other planets, and if so, whether they 

are anything like us. 

MR. HACKES: Dr. Robert Jastrow, one of NASA’s top physicists, and 

one o f  those planning what to do on the moono 

DB. JASTROW: We have three principal scientific purposes. One, as 

Dr. Howells suggests, is the search for other life. Another is t o  uncover 

the history of  the solar system and the universe. The third is to find out 

all we can about the sun, and how it controls events on earth, because 

everything on earth is dependent on the sun. 

MR. BRINKLEY: Devotion to science may be a very real reason f o r  

space exploration----to the scientist. But some of us wonder how much 

“ace research we would be going if‘ it were not for Russia, Dr. Glennan .... 
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DR, GLENNAN: Among t h e  many a r e a s  of compet i t ion between o u r  way of 

l i f e  and t h a t  o f  t h e  Sov ie t  Union, space e x p l o r a t i o n  i s  t h e  most  v i s i b l e ,  

the most e x c i t i n g ,  and t h e  one i n  which t h e  Sov ie t  Union cont inues  t o  enjoy 

a propaganda advantage, 

I t  i s  reasonable  t o  b e l i e v e  t h a t  a s u b s t a n t i a l  p a r t  of t he  money be ing  

voted  by t h e  Congress for t h e  n a t i o n s  program i n  space e x p l o r a t i o n  i s  g iven  

t o  u s  because o f  ou r  competi t ion i n  t h i s  f i e l d  wi th  t h e  Sov ie t  Union. 

What we a r e  doing is determined by ou r  s c i e n t i s t s  and engineers ,  i n  

f u l f i l l m e n t  of  ou r  s t a t e d  mission. But the  pace a t  which  we a r e  moving 

and t h e  amount we a r e  spending on t h i s  program i s  determined by t h e  com- 

p e t i t i o n  and t h e  urgency w i t h  which t h i s  n a t i o n  views t h i s  t a sk .  

I would l i k e  t o  knock down one o r  two misconcept ions,  We a r e  no t  

exp lo r ing  space because we hope t o  co lon ize  o t h e r  p l a n e t s .  We a r e  n o t  

E. ( e c t i n g  t o  f i n d  r a r e  minera ls .  

I also b e l i e v e  i t  i s  a mistake t o  t h i n k  t h a t  space i s  going t o  be 

of g r e a t  use f o r  m i l i t a r y  bases .  We can do much b e t t e r  w i t h  t h e  i n t e r -  

c o n t i n e n t a l  b a l l i s t i c  m i s s i l e s  we a l r e a d y  have. On the  otherhand,  

me teo ro log ica l ,  communications, e a r l y  warning, and reconnaissance  

s a t e l l i t e  systems w i l l  be useful t o  t h e  m i l i t a r y ,  i n  my opinion. 

MR. HACKES: The space program began t o  pay o f f  f o r  t h e  s c i e n t i s t s  

wi th  t h e  f i r s t  s a t e l l i t e  s e n t  up, This year ,  we have begun t o  s e e  t h e  

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

We asked Mr. Wyatt f o r  a r epor t .  

MR. WYATT: We have no i d e a  of a l l  we a r e  going t o  l e a r n ,  and what 

i t  w i l l  a l l  mean. We can be c e r t a i n  t h a t  we w i l l  l e a r n  o f  t h ings  about  

, .Ach now we can n o t  even dream. A s  a m a t t e r  of  f a c t ,  we have a l r e a d y  

had some s u r p r i s e s .  
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It i s  u s e f u l  t o  remember that  when Columbus se t  o u t  on h i s  famous 

t r i p  he w a s  l ook ing  f o r  I n d i a .  

S ince  January t h i r t y - f i r s t ,  n i n e t e e n  f i f t y - e i g h t ,  w e  have launched 

twenty-one experiments. E igh t  are i n  o r b i t  around t h e  e a r t h ,  two around 

t h e  sun. F ive  are s t i l l  t a l k i n g  t o  US. 

One of the  most s i g n i f i c a n t  p r a c t i c a l  r e s u l t s  o f  o u r  r e s e a r c h  so  f a r  

has been t h e  promise of b e t t e r  unders tanding  of o u r  weather,  The t r u t h  i s  

that  w e  do n o t  r e a l l y  know why the weather  occurs  as i t  doesa We do n o t  

unders tand  t h e  b a s i c  mechanism. 

But  now w e  have T i r o s ,  o u r  weather  s a t e l l i t e ,  sending us  p i c t u r e s  

of the clouds f r o m  above. 

T h i s  is the cloud p i c t u r e  that  w a s  r e c e i v e d  f o r  i n s t a n c e ,  i n  one 

pass  o v e r  Western Europe, By the way this  i s  t h e  s i z e  of t h e  camera tha t  

i 

program, 

Ik t hose  p i c t u r e s ,  somewhat s m a l l e r  than t h e  ones we a r e  u s i n g  on this  

We know tha t  r a d i a t i o n  from t h e  sun might a f f e c t  o u r  weather  j u s t  

as it causes  o c c a s i o n a l  r a d i o  i n t e r f e r e n c e ,  and t h e  n o r t h e r n  l i g h t s ,  Our 

s a t e l l i t e s  a r e  measuring t h i s  s o l a r  r a d i a t i o n  and r a d i o i n g  t h e  in fo rma t ion  

back t o  US. 

When we have cont inuing  news o f  t h e  weather  a l l  over  t h e  world and 

i n  the upper  atmosphere we should be a b l e  t o  improve t h e  accuracy of o u r  

f o r e c a s t s ,  If w e  can improve t h e s e  f o r e c a s t s  w e  w i l l  save  b i l l i o n s  of 

d o l l a r s  a year. W e  can b u t t o n  up for h u r r i c a n e s ,  and ge t  t h e  smudge p o t s  

going i n  F l o r i d a  i n  t ime t o  o f f s e t  a co ld  snap, 

what i t  could mean f o r  c o u n t r i e s  depending on an a g r i c u l t u r a l  economy, i f  

w e  could say  i n  advance, " T h i s  i s  go ing  t o  be a good y e a r , "  or " T h i s  y e a r  

 re i s  going t o  be a drought." 

s u f f e r i n g  of peoples  throughout  t h e  worldo 

And t h i n k  i n  t h e  f u t u r e  

We might r e l i e v e  the ha rdsh ips  and 



- 7 -  

Communications and n a v i g a t i o n  s a t e l l i t e s  a l s o  can make s i g n i f i c a n t  

advances i n  o u r  c i v i l i z a t i o n .  Our program inc ludes  p u t t i n g  a balDon a 

thousand m i l e s  o u t  i n  space and bounce s i g n a l s  off it  from New Jersey  t o  

C a l i f o r n i a ,  

t o  r e l a y  te legrams,  te lephone  c a l l s ,  and l i v e  t e l e v i s i o n  programs from 

any p a r t  of t h e  world t o  any o t h e r  p a r t ,  

The day i s  n o t  t o o  f a r  o f f  when s a t e l l i t i e s  w i l l  be launched 

These developments i n  communications a r e  I t h i n k  ex t remely  important .  

They may l e a d  t o  a b e t t e r  unders tanding  between men of a l l  n a t i o n s  and 

reduce the l i k e l i h o o d  of w a r o  The m a n  you ' r e  l i k e l y  t o  f i g h t  w i t h  i s  the 

man you d o n ' t  understand,  

Major s c i e n t i f i c  d i s c o v e r i e s  have a l r e a d y  been made, Two y e a r s  ago 

D r ,  James Van Al len  put  Geiger coun te r s  i n  o u r  f i r s t  Exp lo re r  S a t e l l i t e s ,  

The coun te r s  r e v e a l e d  two enormous r a d i a t i o n  b e l t s  around t h e  earth... 

L .,ids of e l e c t r i c a l l y  charged p a r t i c l e s  t r apped  by t h e  earth 's  magnet ic  

f i e l d  l i k e  f i l i n g s  around a magnet. 

The exact  n a t u r e  and energy l e v e l s  o f  t h e  p a r t i c l e s  i s  now under  

study. W e  know that t h e s e  r a d i a t i o n  b e l t s  a r e  going t o  be dangerous o r  a t  

l ea s t  a nuisance  when i t  comes to  p u t t i n g  man i n t o  space a t  h e i g h t s  above 

600 mi l e s ,  Another i n t e r e s t i n g  d iscovery  w a s  r e l a t e d  t o  the shape of  t h e  

e a r t h ,  

b u l g e  a t  t h e  equator ,  

t o  us that  t h e  e a r t h  i s  i n  f a c t  s l i g h t l y  p e a r  shaped, It i s  a l i t t l e  

humbling t o  n o t e  that Columbus, too ,  thought  t h e  earth w a s  p e a r  shaped. 

We had always thought  that the ear th  was s p e r i c a l  except  f o r  a 

The o r b i t  of t h e  f i r s t  Vanguard s a t e l l i t e  i n d i c a t e s  

I n  the nex t  s e v e r a l  y e a r s  we want t o  p u t  a t e l e s c o p e  i n t o  o r b i t  up 

above t h e  atmosphere where i t  can observe the whole e l ec t romagne t i c  

spectrum coming i n  t o  us  from t h e  s ta rs , ,  Now we s e e  only  the p a r t  of it 

bnat the atmosphere l e t s  through. 

o r i g i n  of t h e  un ive r se  from t h i s  than from any o t h e r  s i n g l e  experiment. 

W e  may l e a r n  more about  t h e  n a t u r e  and 
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B u t ,  aga in ,  you can n e v e r  p r e d i c t  where the payoff w i l l  come from 

any k i n d  o f  r e sea rcho  All w e  know i s  t h a t  t h e  rewards have always been 

g r e a t e r  t h a n  t h e  cos t .  

MR. BRINKLEX: The most glamorous, t e r r i f y i n g ,  and c o n t r o v e r s i a l  

a s p e c t  of the space program now i s  P r o j e c t  Mercury, the p l a n  t o  pu t  a man 

i n t o  o r b i t  around the e a r t h  and b r i n g  h i m  back a l i v e .  

Dr, Vannevar Bush, among o t h e r  d i s t i n g u i s h e d  s c i e n t i s t s ,  t h i n k s  the 

P r o j e c t  i s  a s tun t  and a waste of money that  could be  spent much more 

u s e f u l l y  e lsewherea 

Dr .  Glennan, t h i s  seems as good a t i m e  as any. Why a r e  you spend- 

i n g  345 m i l l i o n  d o l l a r s  on t h i s  p r o j e c t ,  t o  shoot  a man around the e a r t h ?  

DR. GLENNAN: Well, f i r s t  o f  all, t h i s  i s  n o t  a s t u n t .  The bes t  

j c e  o f  s c i e n t i f i c  appa ra tus  i n  the world i s  mano We have n o t  been a b l e  

t o  develop a mechanical s u b s t i t u t e  f o r  t h e  judgment of a human being. 

Only m a n  can  cope w i t h  t h e  unexpected. And t h e  unexpected, o f  course ,  1s 

t h e  most i n t e r e s t i n g .  

So a l l  of o u r  p l a n s  f o r  s c i e n t i f i c  e x p l o r a t i o n  asmrne t ha t  

e v e n t u a l l y  m a n  w i l l  go i n t o  spacea 

The t r o u b l e  i s  t h a t  a l though  a l l  o f  u s  think men can be  u s e f u l  o u t  

t h e r e ,  none of u s  knows for sure .  

If men can n o t  perform u s e f u l  work i n  space,  it i s  q u i t e  p o s s i b l e  

that  the d i r e c t i o n  o f  o u r  e f f o r t s  w i l l  have t o  be changed, So i t  i s  

impor tan t  t o  f i n d  o u t  about man's c a p a b i l i t i e s  i n  space-and soon1 

There i s  on ly  one way t o  s e t t l e  t h i s  q u e s t i o n ,  Late n e x t  yea r ,  we 

hope t o  p u t  an a s t r o n a u t  i n t o  an o r b i t  120 m i l e s  above t h e  earth 's  su r face ,  

h i m  c i r c l e  the ear th  three t i m e s  and t h e n  b r i n g  h i m  back sa fe ly .  We 

t h i n k  t h i s  w i l l  t e l l  u s  much of what w e  want t o  know, 
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This i s  t h e  s imples t  p o s s i b l e  way t o  l e a r n  what we need t o  know, a t  

t h e  e a r l i e s t  p o s s i b l e  da te .  

MR. HACKES: P r o j e c t  Mercury has NASA's h i g h e s t  p r i o r i t y . , .  

Sometime nex t  year ,  an Atlas missi le  b o o s t e r  w i l l  be f i r e d  a t  Cape 

Canaveral ,  w i t h  a manned space  capsule  f o r  i t s  nose coneo 

When i t  r e a c h e s  a h e i g h t  o f  about  120 miles,  the capsule  will go 

i n t o  o r b i t  around t h e  e a r t h .  

A f t e r  t h r e e  o r b i t a l  t r i p s - a  t o t a l  of about 4$hours--small r o c k e t s  

w i l l  be f i r e d  t o  slow down t h e  capsule ,  g e t  i t  o u t  of o r b i t ,  and back i n t o  

the atmosphere. 

Twenty minutes  l a t e r - -d ropp ing  undernea th  a parachute-- the f i r s t  

American w i l l  r e t u r n  from space,  t o  l a n d  i n  t h e  waters off Cape Canaveral. 

What you ' re  s e e i n g  i s  man d ipping  h i s  t o e  i n t o  space. I t ' s  the 

s m a l l e s t  beginning  of a p r o j e c t  t o  send man t o  the moon--and beyond--then 

b r i n g  h i m  back t o  t e l l  perhaps t h e  weirdest--most f a s c i n a t i n g - - s t o r y  e v e r  

t o l d .  T h i s  r o c k e t  c a l l e d  L i t t l e  Joe i s  t e s t - f i r i n g  an empty space  capsule...  

A t  a c e r t a i n  h e i g h t ,  an  escape r o c k e t  i s  f i r e d - - s e p a r a t i n g  t h e  capsu le  

from i t s  l aunch ing  boos te r .  T h i s  rocke t  w i l l  be  f i r e d  if t h e  a s t r o n a u t  

g e t s  i n t o  any t rouble- - to  g e t  h i m  away from a n  exploding b o o s t e r  rocke t ,  

- This f i r i n g  was a t e s t  o f  t h e s e  escape r o c k e t s ;  a t e s t  of t h e  

pa rachu tes  which w i l l  lower  t h e  capsule  i n t o  t h e  wa te r  when the a s t r o n a u t  

r e tu rns - - a l so  a t e s t  o f  t h e  capsule  i t s e l f - - a n d  how w e l l  i t  w i l l  s u r v i v e  

t h e  shock o f  h i t t i n g  t h e  water. (The capsu le  i s  n i n e  f e e t  t a l l ,  and s ix  

f e e t  wide a t  t h e  base--shaped something l i k e  a t e l e v i s i o n  tube,  A f t e r  

h i t t i n g  t h e  water--a smoke bomb i s  s e t  o f f ,  and dye marker i s  spread  which 

( - \ long  w i t h  r a d i o  s i g n a l s  from t h e  capsule  and a f l a s h i n g  l i g h t )  a r e  t o  

gu ide  a recovery  shir, t o  p ick  i t  up. 
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One of  t h e s e  seven young American w i l l  become t h e  f i r s t  U. S, 

Astronaut:- Navy L ieu tenan t  Malcolm Carpenter ,  A i r  Force Captain Leroy 

Cooper, Marine L ieu tenan t  Colonel John Glenn, A i r  Force Capta in  V i r g i l  

Grissom, Navy L ieu tenan t  Commander Wal te r  S h i r r a ,  Navy L ieu tenan t  

Commander Alan Shepard, A i r  Force Capta in  Donald Slayton.  

Each of t h e  seven Mercury As t ronau t s  has been f i t t e d  for h i s  own 

i n d i v i d u a l  couch on which h e ' l l  be l y i n g  d u r i n g  t h e  f l i g h t ,  A t  t h i s  

p o i n t ,  none of t h e  seven knows which one w i l l  b e  chosen for t h e  f i r s t  

f l i g h t  (even  t h e  t o p  Mercury o f f i c i a l s  haven ' t  decided.)  I t  could b e  any 

one of t h e  seven. And b e f o r e  the Mercury Program ends, every  one of W m n  

expec t s  t o  make a t  l e a s t  one f l i g h t  up and back, 

One of t h e  many t e s t s  each  a s t r o n a u t  must t a k e  i s  t o  sharpen UP h i s  

reac t ion- t ime.  T h e  As t ronauts  c a l l  this--an i d i o t  box. It t e s t s  the t ime 

1 takes t o  t rans la te  the b ra in ' s  r e a c t i o n  i n t o  w r i s t  motion. A de layed  

r e a c t i o n  t o  a signal from t h e  ground, or t o  a capsu le  emergency i n d i c a t o r ,  

could  mean l i f e  or death ,  t o  a man i n  space. 

Another t e s t - - t h e  thermal  chamber. I t ' s  h e a t e d  up t o  150 degrees  

by white  h o t  w i r e  c o i l s - - t o  t e s t  each man's a b i l i t y  t o  func t ion - to  do 

good work--in c a s e  t h e  tempera ture  c o n t r o l s  f a i l  i n s i d e  t h e  capsule .  

Bes ides  t h e  p r o t e c t i o n  o f  t h e  space capsule ,  t h e  a s t r o n a u t  w i l l  

wear a p r e s s u r e  s u i t ,  which w i l l  f e e d  h i m  oxygen i f  t h e  cab in  system b r e a k s  

down. This i s  a t e s t  o f  o r i e n t a t i o n  a b i l i t y - - p r a c t i c e  for the Astronaut--  

i n  keeping h imsel f  on a s t eady  course,  even though h i s  sur roundings  

o u t s i d e  seem t o  be  tumbling topsy-turvy.  It i s  a l s o  aimed a t  t each ing  the 

a s t r o n a u t  t o  keep a l e v e l  head--even when t h e  capsu le  beg ins  t o  tumble i n  

spaceb  

One of t h e  toughes t  p a r t s  of the t r a i n i n g :  r i d i n g  t h e  cen t r i fuge .  

A s  i t  s p i n s  f a s t e r ,  t h e  c e n t r i f u g a l  f o r c e  i m i t a t e s  t h e  tremendous weight  
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hi' 7.1 f e e l  when the  capsu le  i s  launched--up t o  15 t imes  t h e  p u l l  of 

g r a v i t y ,  Ins ide  t h e  cabin,  the a s t r o n a u t  resnonds t o  s i g n a l s ,  

The seven a s t r o n a u t s  g e t  t h e i r  t r a i n i n g  a t  many places--some of it  

i n  S t ,  Louis  a t  t h e  McDonneUAircraft Corporat ion,  where t h e  capsu le s  

a r e  be ing  made, 

Take a good look ,  gentlemen, of you w i l l  be  r i d i n g  i n s i d e  it 

n e x t  year , , ,perched on top  of an Atlas  b o o s t e r ,  h u r t l i n g  i n t o  space, , , ,  

You'll g e t  a f i r s t  t a s t e  of what i t ' s  l i k e  th i s  f a l l  when y o u ' l l  r i d e  

your  capsu le  o u t  ove r  t h e  A t l a n t i c  i n  t h e  forward end o f  a Redstone 

Rocket, Then (perhaps by t h i s  t ime a y e a r  from now) t h e  f i r s t  U. S, 

Astronaut  w i l l  look - down on e a r t h  from h i s  o r b i t i n g  capsule ,  

vantage p o i n t ,  one of t h e  seven men you've j u s t  s een  w i l l  send back 

in fo rma t ion  v i t a l  t o  f u t u r e  f l i & t s , . , t o w a r d  t h e  day when man widens his  

From h i s  

1. lizon t o  t h e  space beyond. 

A f t e r  P r o j e c t  Mercury.,,,.get man t o  t h e  moono We ' l l  have a r e p o r t  

on th i s  n e x t  f a s c i n a t i n g  s t e p  o u t  i n t o  space i n  a moment. (Commercial) 

MR, BRINKLM: Man's f i r s t  s t o p  i n  space  w i l l  be t h e  moon. One o f  

t h o s e  planning what t o  do t h e r e  i s  Dr, Robert Jastrow, of NASA. 

DR, JASTROW: The moon may have t h e  answers t o  some of t h e  most 

important  q u e s t i o n s  i n  s c i e n c e o  How w a s  t h e  s o l a r  system c rea t ed?  How 

d i d  it develop and change? Where d i d  l i f e  come from? 

The p a r t i c u l a r  importance of the moon i s  that  i t  i s  t h e  o n l y  

a c c e s s i b l e  o b j e c t  that can g i v e  u s  t h e s e  answers. The r eason  f o r  t h i s  

i s  t h a t  t h e  moon h a s  no wind and wa te r  t o  e rode  i t s  s u r f a c e ,  t o  wear 

away the r e c o r d  o f  h i s t o r y ,  t o  d e s t r o y  the cosmic d u s t  t h a t  h a s  f a l l e n  

 ere f o r  b i l l i o n s  of years, ,  The Ea r th ,  and Mars and Venus a r e  of no 

h e l p  t o  US. Their s u r f a c e s  a r e  a l l  churned up and worn away. 

. . -. 
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r eco rd  i s  gone, The moon i s  t h e  on ly  nearby  p l a c e  where t h i s  r eco rd  

p rese rvedb  T h a t  i s  why t h e  moon i s  so impor tan t  s c i e n t i f i c a l l y .  U n t i l  

g e t  t o  the moon, a l l  w e  know about  i t  i s  w h a t  w e  can see  from t h e  e a r t h .  

t h i n k  t h e r e  i s  a l a y e r  of l o o s e  rock on t o p  of  h a r d  rock f a r t h e r  down. 

the  s u r f a c e ,  we t h i n k  t h e r e  i s  probably a f o o t  or so of d u s t  or sand, 

t we r e a l l y  don ' t  know, 

There ' s  a g e n e r a l  impress ion  tha t  t h e  s u r f a c e  o f  the moon i s  rough 

d craggy, But more r e c e n t l y ,  measuring the shadows, we f i n d  that ,  on 

e whole, t h e  moon's s u r f a c e  i s  much more g e n t l e .  Landing on i t  w i l l  be 

ke l and ing  on the  Sahara d e s e r t .  No s l o p e  i s  more s t e e p  than about  

9 degrees.  

With a l a b o r a t o r y  and a slow motion camera, you can s i m u l a t e  how t h e  

m t s  c r a t e r s  might have been made by m e t e o r i t e s ,  m i l l i o n s  and b i l l i o n s  

yea r s  ago. 

The s m a l l e s t  c r a t e r s  t ha t  w e  can s e e  on the moon a r e  about  one 

Le ac ross ,  They were formed from m e t e o r i t e s  which came i n  about once 

3ry ten thousand y e a r s  and l e s s  o f t e n  for the l a r g e r  ones,  

Now the i n t e r e s t i n g  t h i n g  about  t h e  moon*s c r a t e r s  i s  that  t h e y  are 

L round and they  l o o k  j u s t  a s  t h e y  d i d  when they  were formed. 

T h e  e a r t h  h a s  probably  been h i t  by j u s t  as many m e t e o r i t e s  as the 

in, But here, ear thquakes  and atmosphere t w i s t  and e rode  the c r a t e r s  

t hey  d i sappea r  from the s u r f a c e  a f t e r  about  t e n  m i l l i o n  years .  But  

3 moon i s  t o o  small t o  h o l d  an atmosphere, and probably n e v e r  had much 

t e r  and doesn ' t  show any s i g n s  o f  moonquakes--in f a c t  i t  doesn ' t  show 

r s i g n s  of  d i s t u r b a n c e  a t  a l l ,  That's why we think t h e  moon's s u r f a c e  

w s  a l o n q  h i s t o r y ,  

W e  are going  t o  exDlore t h e  moon i n  a sequence of  s t eps .  The f i r s t  

what we c a l l  a rough l a n d i n g  o f  ins t rvments .  Two weeks ago NASA l e t  
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- : r ac t s  for a package con ta in ing  a t e l e v i s i o n  camera, i n s t rumen t s  t o  

%sure  r a d i o a c t i v i t y ,  and o t h e r  experiments ,  

W e  hope t o  send up t h e s e  in s t rumen t s  wi th in  two years .  

W e  may put  i n s t rumen t s  i n  o r b i t  around the moon. Then, l a t e r  w e  

11 make s o f t  l a n d i n g s  w i t h  more f r a g i l e  ins t ruments ,  

A s  the u l t i m a t e  i n  unmanned e x p l o r a t i o n ,  we may land  ins t rument  

s t i o n s  tha t  can move around. These w i l l  be powered by s o l a r  b a t t e r i e s .  

3y w i l l  r e s t  du r ing  t h e  l u n a r  n i g h t  and t h e n  come t o  l i f e  a g a i n  every  

2 weeks when the sun r i s e s ,  

The most rewarding phase o f  l u n a r  e x p l o r a t i o n  w i l l  come when men 

xch the  moon. Ins t rumen t s  can on ly  measure what we expec t ,  b u t  a man 

i f i n d  w h a t  we weren ' t  l ook ing  f o r ,  and tha t  i s  t h e r e f o r e  t h e  most 

luable ,  We hope the f i r s t  manned f l i g h t  t o  the moon w i l l  t a k e  p l a c e  i n  

, u t  ten yea r s ,  and the s e r i o u s  s c i e n t i f i c  work a f e w  y e a r s  a f t e r  than, 

MR. JUCKES: To each  of u s ,  unders tandably  and q u i t e  p rope r ly ,  o u r  

m seems t o  be t h e  most impor tan t  moon, o u r  p l a n e t  the on ly  impor tan t  

m e t , o u r  sun t h e  only  s t a r  tha t  m a t t e r s  and ou r  s o l a r  system j u s t  about  

L t h e r e  is. 

But t h e r e  a r e  b i l l i o n s  o f  o t h e r  s ta rs ,  o t h e r  s o l a r  systems, o t h e r  

m e t s .  And s o  t h e r e  have been b i l l i o n s  of  chances for l i f e  t o  develop 

m g  them j u s t  as i t  has  he re ,  I n  a moment, a r e p o r t  on o u r  s e a r c h  f o r  

i e r  l i f e  somewhere a long  the l i m i t l e s s  p a t h s  o f  the s k i e s .  

(Network I d e n t i f i c a t i o n )  

MR. BRINKLEY: Seen i n  r e l a t i o n  t o  t he  u n i v e r s e ,  the e a r t h  i s  o n l y  

Jpeck of dust .  And while  we who l i v e  on it a r e  capable  of monumental 

a t s  of v a n i t y ,  t h e  g r e a t e s t  o f  a l l  i s  t o  assume o u r s  i s  t h e  on ly  p l a n e t  

3re anyth ing  l i v e s ,  grows, reproduces  i t s e l f ,  and d ies .  
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There must be  b i l l i o n s  of o t h e r  p l a n e t s ,  and mathematical ly  i t  is 

monstrous t o  assume t h e r e  i s  l i f e  on only  one, 

I n  a c l ean ,  remote v a l l e y  a t  Green Bank, West V i r g i n i a ,  t h e  Nat iona l  

Sc ience  Foundation rms a r ad io  astronomy observa tory ,  

on h e r e  i s  P r o j e c t  Ozma, named for t h e  Queen o f  t h e  Land of Oz, 

saucer-shaped antenna i s  turned  upward, c o l l e c t i n g  n o i s e s  f r o m  space -- as 

a s a i l  i s  p u t  up t o  c a t c h  the  wind, Somewhere, t h e r e  may be l i f e  and 

i n t e l l i g e n c e  as g r e a t  o r  g r e a t e r  than  ou r s ,  t r y i n g  t o  f i n d  ou t  something 

about us  a s  we a r e  about it, maybe w i t h  r a d i o  s i g n a l s .  Ozma sea rches  for 

them, s i g n a l s  from t h e  p l a n e t s  around t h e  two s t a r s  n e a r e s t  t o  US. The 

sound you h e a r  i s  what t h e y  h e a r  a t  Green Bank, 

One t h i n g  that goes 

A v a s t ,  

D r .  O t t o  S t ruve  i s  d i r e c t o r  o f  t h e  Observatory,  and D r .  Frank Drake 

runs  P r o j e c t  Ozma,  They've had a t a l k  w i t h  N B C I S  Bob Abernethy . , O ( l o . O  

DR. STRUVE: I remember when I was a s t u d e n t  of astronomy a g r e a t  

many yea r s  ago it  wouldn't  hqve been r e s p e c t a b l e  for a sc i ence  s t u d e n t  t o  

even t a l k  a b o u t  t h e  p o s s i b i l i t y  of l i f e  e x i s t i n g  o u t s i d e  t h e  e a r t h .  Things 

a r e  very d i f f e r e n t  a t  t h e  p re sen t  time. We a r e  n o t  on ly  t a l k i n g  about l i f e ,  

some form of  l i f e  on p l a n e t s  i n  the v a c i n i t y  of t h e  e a r t h  but  a l s o  about 

l i f e  i n  t h e  un ive r se ,  

DR, DRAKE: Yes9 I t h i n k  even t h r e e  yea r s  ago we would have been 

thought s i l l y  t o  t a l k  abou t  t h e  t h i n g s  we a r e  a c t u a l l y  doing today. Since 

t h e  advent  o f  t h e  Sputnik we have seen some t h i n g s  t h a t  seem r a t h e r  far-  

f e t c h e d  a r e  d i s t i n c t  p o s s i b f l i t i e s  and we must t a k e  such t h i n g s  more 

s e r i o u s l y .  

MR, ABERNETHY: You have been looking  f o r  s i g n a l s  f o r  ove r  a month 

now, Dr .  Drake, What have you found? 



DR, DRAKE: Well, we have only  done about  one-quar te r  o f  t h e  observ ing  

aant  t o  do dur ing  t h i s  f i r s t  a t t empt ,  So f a r  we have n o t  completed 

ving t h e  absense o f  any s i g n a l s  above a c e r t a i n  magnitude no r  have we 

ved t h e  e x i s t e n c e  o f  any s i g n a l s ,  

MR, ABEIWETHY: I n  o t h e r  words you don ' t  know? 

DR. DRAKE: A t  p r e s e n t  we c a n ' t  s ay  t h a t  t h e r e  a r e  n o t  s i g n a l s  n o r  

be say  t h e r e  a r e ,  

MR. ABERNETHY: By t h e  way, how f a r  away a r e  you observing? 

DR. DRAKE: The t w o  s t a r s  we a r e  observ ing  i n  t h e  f i r s t  a t tempt  a r e  

I about e leven  l i g h t  y e a r s  away, This  means t h a t  any signals we might 

o r i g i n a t e d  e l even  yea r s  ago. 

MR, ABERNETHY: Dr, S t r u v e 9  have t h e  r e s u l t s  s o  far  met w i t h  your 

3 c t a t  ions?  

DR, STRUVE: Yes, I am very much i n  f a v o r  o f  t h e  obse rva t ions  t h a t  

3 been made and t h a t  w i l l  be made, I expect that  a f t e r  some pe r iod  o f  

3 has  been devoted t o  t h e  p r e s e n t  obse rva t ions  t h e r e  w i l l  be  an f n t e r r u p -  

1. The nex t  s t e p  w i l l  probably be o f  t h e  obse rva t ion  wi th  an even l a r g e r  

3 of antenna,  

As D r ,  Drake has  expla ined ,  t h e  reach  i n  space now i s  r e l a t i v e l y  s m a l l  

Dr, Drake i s  observ ing  only  two s t a r s  a t  t h e  p r e s e n t  time, 

Now i f  he had a l a r g e r  antenna,  say a 2,000 f o o t  antenna i n s t e a d  of  

an 85 f o o t  antenna,  we would probably r each  out  i n t o  space,  about how 

, about a thousand l i g h t  yea r s  o r  so? 

DR, DRAKE: Something of t h a t  o r d e r o  
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M R .  ABERNETHY: D r ,  Drake, i f  signals were coming our  way from i n t e l l i -  

gei-, c r e a t u r e s ,  w h a t  do you expec t  the  s i g n a l s  would say? How would you 

expec t  t o  r e c e i v e  them? 

DR. DRAKE: It i s  very  d i f f i c u l t  t o  imagine what a s i g n a l  would be  that  

we would r e c e i v e  f r o m  a n o t h e r  c r e a t u r e .  About a l l  we could  s a y  i s  that  

t h e r e  would be something sys t ema t i c  about  it, 

or what have you, b u t  i t  would be  sys t ema t i c  and tha t  i s  a l l  we can say,  

It m i g h t  be  d o t s  and dashes 

MR. ABERNETHY: Assuming that we r e c e i v e  s i g n a l s ,  do you th ink  we can 

e v e r  l e a r n  t o  communicate w i t h  t h o s e  o t h e r s ?  

DR, DRAKE: Y e s ,  I a m  s u r e  we can, A f t e r  a l l ,  a c h i l d  l e a r n s  t o  com- 

municate  and we have t h e  same advantages tha t  he  has. 

M R .  ABERNETHY: How w i l l  we do i t ?  

DR. DRAKE: Well, t h e r e  a r e  s e v e r a l  ways. We can use  what might be 

which c o n s i s t s  o f  the laws of phys i c s ,  t h e  
Stone 

c a l l e d  the cosmic R o s e t t a  

laws of mathmatics and the arrangement of  t h e  un ive r se  which are  common 

t o  a l l  c i v i l i z a t i o n s .  

and t o  t each  t h e  language j u s t  t h e  way a c h i l d  i s  t augh t  t o  speak. Show 

h i m  and o b j e c t  and g ive  h i m  a name f o r  it. 

Probably a more e f f i c i e n t  way i s  t o  use  t e l e v i s i o n  

MR. ABERNETHY: T e l e v i s i o n  over  e l even  l i g h t  y e a r s ?  

DR. DRAKE: Yes, t h i s  i s  q u i t e  f e a s i b l e ,  

MR, ABERNETHY: I f  you could communicate w i t h  o t h e r  c r e a t u r e s  w h a t  

would you want t o  a sk  them o r  what would you want t o  say t o  them? 

DR, DRAKE: I think i t  i s  almost imposs ib le  t o  s a y  now what we would 

The f i r s t  t h i n g  we would have t o  f i n d  o u t  i s  w R r l t  t o  ask such  c r e a t u r e s .  

what s o r t  o f  c r e a t u r e s  w e  were d e a l i n g  w i t h ,  
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MR, ABERNETHY: D r ,  S t ruve ,  i f  we e v e r  do make c o n t a c t  w i t h  o t h e r  

c r e a t u r e s ,  w i l l  you expec t  t o  f i n d  them l e s s  advanced o r  more advanced 

t h a n  we? 

DR, STRTJVE: I would say  more advanced, probably.  I d i d  n o t  a t  any 

t ime say t h e r e  a r e  such c r e a t u r e s  now i n e x i s t e n c e .  Your q u e s t i o n  w a s  

"If c o n t a c t  i s  made," Now chances a r e  i f  such a c o n t a c t  were made, that  

t h e i r  c i v i l i z a t i o n  would be more advanced t h a n  o u r s  because o u r  c i v i l i z a -  

t i o n  had no t  y e t  reached t h e  p o i n t  where we a r e  sending s i g n a l s  t o  o t h e r  

be ings  i n  the u n i v e r s e o  

DR. DRAKE: A s  Dr, S t r u v e  s a i d ,  t he  q u e s t i o n  here i s  one of p r o b a b i l i t y .  

W i t h  a l l  t h e  s t a r s  we have, the p r o b a b i l i t y  o f  t h e r e  be ing  o t h e r  c r e a t u r e s  

i s  extremely h igh ,  and maybe t h e  p rope r  q u e s t i o n  t o  ask i s ,  i s  t h e r e  

i r  . . l l i g e n t  communities s u f f i c i e n t l y  c l o s e  t o  us  f o r  u s  t o  c o n t a c t  and 

th i s  is very  d i f f i c u l t  t o  say, 

MR, ABERNETHY: And if you had a 29000 f o o t  t e l e scope ,  do you t h i n k  

you would f i n d  s i g n a l s  from i n t e l l i g e n t  l i f e ?  

DR. STRUVE: Well now t o  be a b s o l u t e l y  t r u t h f u l ,  I would say  t h a t  I 

do n o t  expec t  t o  l i v e  long enough t o  have those  s i g n a l s  recordedo 

MR. ABERNETHY: What about  D r .  Drake? 

DR. STRUVE: Well, D r .  Drake i s  a very  young man and he may l i v e  long  

enough t o  s e e  some, 

MR, ABERNETHY: If' we ever do g e t  s i g n a l s  from 

community, some people  say  we should n o t  answer, we 

know of o u r  e x i s t e n c e  because i n e v i t a b l y  t h e r e  wou1( 

9 . think o f  t h i s ?  

a n o t h e r  i n t e l l i g e n t  

should  n o t  l e t  them 

be a f i g h t ,  What I lo 

DR, DRAKE: I think it  i s  t o o  l a t e .  Man has been r a d i a t i n g  v a s t  
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am(' i t s  of  energy o f f  i n t o  space f o r a t  l e a s t  t h i r t y  years now and anyone 

who i s  ve ry  advanced and who wants t o  become aware o f  o u r  presence  i s  

c e r t a i n l y  capable  o f  doing i t  a l r eady ,  There i s  no use  i n  be ing  s t i l l  a t  

t h i s  time. I t  i s  too l a t e ,  now. 

MR, ABERNETHY: D r ,  S t ruve ,  do you have any s p e c i a l  name for t h e  

o t h e r s  who might b e  o u t  t h e r e ?  

DR. STRUVE: T h i s  i s  a new ques t ion ,  N o ,  I have no o t h e r  name and 

among o u r s e l v e s  we c a l l  them "The l i t t l e  g reen  men," 

MR. BRINKLEY: If t h e r e  a r e  " L i t t l e  Green Men," w h a t  might t h e y  look  

l i k e ?  One m a n  w i t h  some op in ions  i s  p r o f e s s o r  of Anthropology a t  Harvard, 

Dr .  W i l l i a m  H o w e l l s ,  Dr .  Howells . . o O . . . o  

DR. HOWELLS: I t h i n k  t h e  o t h e r s  would probably b e  something l i k e  US. 

Of course,  t h e y  might b e  s o  t o t a l l y  d i f f e r e n t  t h a t  we c a n ' t  imagine them 

a t  a l l ,  b u t  t hey  would have had t o  appear  by e v o l u t i o n  l i k e  o u r s e l v e s ,  and 

w e  know t h e  same n a t u r a l  l a w s  ho ld  everywhere, We have g r a v i t y  h e r e ,  t h e y  

have g r a v i t y  t h e r e ,  

A l l  t h i s  t a l k  of communication i s  f u t i l e  u n l e s s  t h e s e  o t h e r  people  can 

communicate, u n l e s s  t h e y  a r e  h i g h l y  evolved,  i n t e l l i g e n t  be ings  l i k e  us,  

W e  a r e n ' t  going t o  communicate w i t h  a l g a e  o r  i n s e c t s ,  What does t h i s  mean? 

It means a brain, that  i s  t o  say a c e n t e r o f i n t e l l i g e n c e ,  and a h i g h  speed 

nervous system. And we c a n ' t  imagine such a t h i n g  evolv ing  wi thout  a good 

use  f o r  i t ,  This means i n p u t  and o u t p u t ,  i n  o u r  case  i t  means s e n s e s  l i k e  

eyes and e a r s  and a l s o  muscles and t h e  a b i l i t y  t o  move around, above a l l  a 

p a i r  of  hands w i t h  f i n g e r s ,  These a r e  t h e  t h i n g s  we g o t  by evolu t ion .  

The o t h e r  people  must have s e n s e s  t o  communicate w i t h ,  We use o u r  e a r s  

f o r  r e c e i v e r s ,  b u t  we also read w i t h  o u r  eyes ,  or even by touch  if we a r e  b l ind .  
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P o s s i b l e  t h e y  d o n * t  speak and h e a r  i f  t h e i r  atmospheres a r en ' t  r i g h t  f o r  

sound. The chances a r e  e x c e l l e n t  that  they  s e e  w i t h  eyes. T h e i r  w o r l d  

must have l i g h t ,  and eyes have evolved s e v e r a l  t i m e s  o v e r  h e r e  on ea r th .  

T h e i r  minds could e a s i l y  be an improvement on ou r s ,  

b e t t e r  ground when we a sk  o u r s e l v e s  what t h e y  w i l l  look  l i k e ,  because w e  

unders tand  o u r  own bod ies  b e t t e r  t han  o u r  b r a i n s ,  

However, we a r e  on 

Land animals  use  l e g s  for moving. Legs a r e  found n o t  on ly  i n  o u r  own 

animal group, t h e  v e r t e b r a t e s ,  b u t  i n  the i n s e c t s  and t h e i r  r e l a t i v e s ,  l i k e  

s p i d e r s  and c rabs  a s  w e l l ,  

These same animals a l s o  have heads or head ends,  where t h e y  e a t  and 

gee, and perhaps smell o r  f e e l  w i t h  antennae or whiskers.  Cats, h o u s e f l i e s ,  

even l o b s t e r s .  There you have t h e  ground plan f o r  s u c c e s s f u l  animals o n  

the s u r f a c e  of t h i s  ea r th .  A head a t  t h e  f r o n t ,  a body w i t h  two s i d e s ,  and 

11 S. I t  g i v e s  them what I requi red :  s e e i n g  and moving, or i n p u t  and 

o u t p u t ,  w i t h  t h e  bra in  between t h e m  t o  make t h e m  e f f i c i e n t ,  

This may n o t  be t h e  b e s t  plan i n  t h e  un ive r se ,  b u t  i t  g e t s  t h e  moat 

v o t e s  h e r e  on e a r t h ,  

A t  any r a t e ,  i t  f a v o r s  t h e  i d e a  that  people  i n  space a r e  fundamenta l ly  

l i k e  o u r s e l v e s ,  The on ly  improvement I can sugges t  i s  that  they  would b e  

b e t t e r  o f f  t h a n  we are i f  t h e y  had f o u r  l e g s  t o  ba lance  on and two arms as w e l l ,  

Land animals on e a r t h  develop from f i s h e s  w i t h  on ly  f o u r  l imbs. So t h a t  

when w e  evolved we had t o  ba l ance  on o u r  h ind  l e g s  i n  o r d e r  t o  use the f r o n t  

ones for hands. T h i s  may s t r i k e  u s  as a noble  a t t i t u d e ,  b u t  i t  i s  n o t  sound 

engineer ing.  

So I w i l l  guess  that t h e  t y p i c a l  ou tersDacer  w i l l  l ook  l i k e  t h e  myth ica l  

Centaur,  half '  man, half h o r s e  w i t h  s i x  limbs, f o u r  t o  s t a n d  on and two t o  use. 

The re ' s  ano the r  i n t e r e s t i n g  ques t ion ,  sexa This i s  n o t  n e c e s s a r y  t o  

reproduceo Some k inds  of l i f e  manage wi thout  it. But  having two p a r e n t s  t o  

- .__ . . , ... . .. 
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combine t h e i r  d i f f e r e n t  u n i t s  of  h e r e d i t y  g r e a t l y  i n c r e a s e s  the v a r i e t y  o f  

t h e  o f f s p r i n g .  And th i s  v a r i e t y  i s  w h a t  makes e v o l u t i o n  work e f f i c i e n t l y ,  

by p i ck ing  and choosing. T h i s  i s  t h e  r e a l  reason  fur sex, and so the 

chances are they have it elsewhere, as well as hereo They might even have 

more than two sexes ,  b u t  two i s  enough for t h e  purpose. 

How b i g  they  a r e  would depend on problems o f  h e a t i n g  and on g r a v i t y ,  

Large animals a r e  more i n t e l l i g e n t  than s m a l l ,  b u t  t h e y  run i n t o  g r a v i t y  

problems. We a r e  j u s t  about r igh t  for t h e  e a r t h ,  b u t  Deople from o t h e r  

worlds  might be l a r g e r  or sma l l e r ,  They might t u r n  o u t  t o  make n i c e  p e t s  

for us ,  i n  f a c t .  Or we might make n i c e  p e t s  for them. 

MR. BRINKLEY: Our r e p o r t  con t inues  w i t h  a l o o k a t  p l a n s  f o r  t h e  apace 

s h i p s  o f  tomorrow, i n  j u s t  a moment. (Commercial) 

One.of t h e  f a c t s  o f  t h e  space age i s  tha t  almost every major  American 

a l r c r a f ' t  and engine  company has d e t a i l e d  p l a n s  for space s h i p s  t h e y  would 

l i k e  someone t o  buy. Roy Neal r e p o r t s  from Hollywood, 

MR, NEAL: I n  1865, a crew Captained by t h e  famous a u t h o r  J u l e s  Verne 

was f i p e d  from a cannon f o r  a round t r i p  t o  t h e  moon. As f a r  as we know 

t h e y  were t h e  f i r s t  humans t o  t r a v e l  i n  o u t e r  space. 

In  1929, Capta in  Buck Rogers became t h e  f i r s t  American when he took 

o f f  i n  THIS s h i p  f o r  the p l a n e t s ,  

By 1938, t h i n g s  had progressed ,  The E a r t h  w a s  invaded by Men from 

Mars. We h e a r d  i t  on t h e  radio.  A l l  s c i e n c e  f i c t i o n ,  of coursea  And 

there 's  a lot of  i t  today,  I t s  l o t s  o f  fun, 

But i n  the Y e a r  1960a,.a r e a l  Rocket Plane,  The xis, i s  r e s t i n g  a t  

t h e  f r o n t i e r s  of space. And we have r e a l  s a t e l l i t e s ,  and man made probes 

1 o u t e r  space. 

We a l s o  have b i g  co rpora t ions ,  working w i t h  the r i g h t  hand on today ' s  
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~ ? e  programs whi le  w i t h  the  l e f t  t hey  a r e  making p l ans  and b l u e p r i n t i n g  

j e c t s  t hey  hope t o  s e l l  i n  t h e  f u t u r e ,  I n  a h i g h l y  compet i t ive  b u s i n e s s  

s e  corporations must p l an  ahead, None of t h e s e  des igns  have been bought 

bu t  every one i a  cons idered  p r a c t i c a l  by t h e  well p a i d  s c i e n t i s t s  and 

i n e e r s  who conceived them, 

Let  u s  beg in  a t  t h e  l e v e l  of manned space s t a t i o n s .  The Boeing Ai rp lane  

pany f i g u r e s  t h i s  r e s e a r c h  s t a t i o n  can accommodate twelve persons and 

lain i n  permanent o r b i t  about  300 m i l e s  above t h e  earth4 It i s  des igned  

be s e n t  up as a s i n g l e  package..,and i s  comDlete w i t h  a s i x t y  i n c h  

escope i n  a t r a i l e r ,  

The Lockheed Company f i g u r e s  d i f f e r e n t l y .  Their proposa l  u s e s  p r e  fab  

t s  that  would be assembled i n  spacea  When coupled and working, a ten 

. crew could l i v e  i n  this  94 f o o t  wheel , , , in  f i f t e e n  compartments l i k e  

' 3 8  of  a s h i p  a t  sea.  There ' s  a space g e r r y  to  move s u p p l i e s  and men t o  

. from ea r th , , , and  an a s t r o - t u g  f o r  r e p a i r s .  

That same company has a second space s t a t i o n  des ign  on i t s  drawing 

r d s  that  u s e s  a b u i l d i n g  b lock  type  o f  c o n s t r u c t i o n  so that  it  can be 

a rged  as r equ i r ed ,  According t o  i t s  des igne r s ,  t h i s  s t a t i o n  could be  

o p e r a t i o n  within t e n  yeaps, i f  approved. 

Other  i d e a s  range frorn,..Rocketdyne's f i v e  man space s t a t i o n , , . t o  

i r  f i f t y  man ~ n e , ~ . f o r  t h e  day when we have b i g  engines  capable  of 

t i n g  a q u a r t e r  m i l l i o n  pounds i n  o r b i t ,  

A maneuverable s a t e l l i t e .  , .and an i n f l a t a b l e  ones IT meteors  puncture  

s "Balloon w i t h  men i n s i d e "  co lo red  g a s s e s  would s p o t  t h e  l e a k  f o r  

ching, e 

Northrup f i g u r e s  that  e l e c t r i c a l  power could be  ob ta ined  f o r  t h e i r  

r man space s t a t i o n  from a bank o f  s o l a r  c e l l s .  
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- Martin says we could have this space station within the next five 

Lrs...~sing new engines now being constructed,,.the big dish is f o r  power 

lm the sun9 the little extension is a nuclear power supply,..there*a a 

a r r y  for the trips to and f r o m  earth,,.and a space tug to complete the plan, 

Another proposal which hopes to capitalize on big engines now being 

leloped comes from the famous Kraft Ehricke of Convair Astronautics, 

.led "Outpost 2" it is intended as a training station to acclimate 

ild-be space crews f o r  living in space, The whole thing rotates slowly, 

1 over end, to provide artificial gravity, An atomic power supply is 

larated from the living quarters to keep radiation away from the crew. 

There are laboratories working on the problems of food and air 

)plies...on ways to make space vehicles self sustaining with a just right 

.ance of' plant and animal life such as our own world maintains. 

At Boeing right now, specially bred bacteria reduce matter to liquids 

L the microscopic plant, algae, purifies the air supply as well as being 

Id to make an edible white flour for food, These are edible space 

~kiea...made f rom algae, (Crunch) and you can eat lem,..After three or 

ir years on a planetary expedition diet of Algae and Bacteria,,.imagine 

reaction when a space man gets back to his first big, juicy steak. 

A number of industry spokesmen say that perhaps within ten years... 

Im a manned space station in orbit, a manned space ship will take off.. .  

to and land on the moono Film from North Arnerican,,.who make the XIS 

lng other things shows how they think it will look, 

Another big companyoooDougPasosohas set up a moon station..,with 

?ing quartersoo.tugseeoa space Dart, 

Boeing's Martian Explorer could be assembled in space and has a self- 

ttained so la r  power transmitter and their counter moon research station 

;ht be handy for such things as navigation of space ships, 
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' Here's a detailed study for fast manned reconnaisance flights to Mars 

Venus. Nuclear power. .Real food supply using algae products for 

rgencies,.,Mission profiles.,.Only 5'41 days for a round trip to Venus, 

days round trip to Mars. Unusual design...those tanks drop off when 

y9re used up. 

And here's the interplanetary chemo-nuclear-electric spacecraft 
It mia. 

Aerojet General,..who are in the encine business have this four stage 

3 1  as a proposal for a lunar transport, They have also just completed 

3asibility study of a simplified big engine ship called Cosmos... 

ice its size compared to the little car at the base. 

Rocketdynes space ship design that would draw its power from the sun. 

J one uses nuclear power. The wings would radiate excess heat in space... 

t be used for landings in an atmosphere, 

Remember the sound barrier f o r  airplanes? One scientist at Norair 

ializes a "Disintegration barrier". . .from dust particle s in space. . . 
:h might limit our speeds to less than that of light and confine us to 

own solar system. 

Of course there are many much more immediate problems to be solved, 

In a laboratory at IBM.,,,Radar systems f o r  navigation are being 

.t and tested. 

Another new type navigation device will work f r o m  a computer to 

)oint locations on a map..,This one is f o r  work near earth, others will 

the planets,, All based on the need for electronic backup in naviga- 

t guidance and communication to make up for human shortcomings, 

On the outskirts of the space businessp for many years the makers of 

for models you assemble at home have had access to the files o f  the 

companies. This is the Helios, Scientist Kraft Ekricke's design...in 
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a r 3eJ from Revelle, Their files are marked top secret and kept locked. 

This Model 7 The XSL...experimental space laboratory...lll...was designed 

by a research scientist now with Lockheed. They have no models though f o r  

the kind of space ships you and I may ride in,.,perhaps as goon as 1980 if 

we believe some top executives in the aimlane and space ship business,.. 

but there are some well considered calculations. 

Douglas Aircraft builds passenr:er planes.,.has gone to the trouble Of 

this brochure with costs, sizes and shapes for a space transport system. 

They figure its possible to run tourist specials to Mars to see a 

sight like this every couple of years when that planet is closest to Earth 

and the trip will be shorter as a result.,.a round trip cost as low as 
a t  

2000 dollars. Figured in are such important tourist necessities as 

stewardesses and luxury foods, 

All based on a practical high thrust nuclear powered rocket engine. 

Which points up the big problem of how to get more than one flight 

out of a rocket, Our present systems are uneconomical since the rocket 

is used only once and destroys itself in the process, It's like being 

able to take your new car f o r  only one ride. 

A top scientist at Aerojet, Robert Truax, proposes recoverable engines, 

parachuted back to earth. 

At Lockheed they like a winged engine that could be f lown back to earth, 

Bell Aircraft suggests an airplane to get out o f  heavy atmosphere 

before the big rocket engines are fired up, They claim this design would 

make practical trips from Los Angeles to Paris in just over an hour. 

A By-product of  the Space Age, Fiction? Perhaps, But the big 

industry of  today - is spending money on its Plans f o r  tomorrow. And this 

wtjk here in Los Angeles, members o f  The American Rocket Society..,five 

thousand scientists and engineers,,.held a meeting at which exploration of  

the moon was one o f  the major topics for discussion. 



- 25 - 
' Despi te  t h e  many problems, t o  most o f  t h e  i n d u s t r y  o u r  move i n t o  

)ace as you can s e e  i s  on ly  a q u e s t i o n  of time,,,and money, 

MR, HACKES: With a l l  o u r  t a l k  of space t r a v e l ,  even w i t h  a l l  the 

'ogress w e  have made, d o n ' t  l e t  t h e  a s t r o n a u t i c a l  o p t i m i s t  f o o l  you: 

tca t ions  on  Mars a r e  h a r d l y  j u s t  around t h e  corner ,  n o t  merely a few 

. l l i o n  d o l l a r s  away, 

Cost i s  one of t h e  problems, of course,  Much of t h e  money w i l l  go 

lto l i c k i n g  t h e  problem of Dower, Even small  payloads need a b i g  boost .  

tis i s  Vanguard I, It weights  3% pounds, But i t  took 37 thousand 

lunds of l i f t  power-thrust ,  as i t s ' s  ca l led- - to  p u t  i t  i n t o  o r b i t ,  A s  

Le payloads g o t  b i g g e r ,  w e  had t o  have b i g g e r  launching  boos te r s .  

Much more power w i l l  be needed t o  boos t  man, or s a y  a t o n  of in- 

suments i n t o  space,, F o r  such a job, w e ' l l  need Sa turn .  S a t u r n  i s  

.der c o n s t r u c t i o n  r i g h t  now a t  H u n t s v i l l e ,  Alabama. It w i l l  f l y  a t o n  

' i n s t rumen t s  t o  the Moon, or t o  Mars o r  Venus,, O r  i t  can f l y  two men 

pound the moon and back again.  

Bu t  t o  g e t  r e a l l y  f a r  o u t o  or t o  l a n d  man on t h e  moon and g e t  h i m  

ck aga in , ,  weOll have t o  have t h i s  monster. I t ' s  c a l l e d  Nova. When 

I s  readyS Nova w i l l  s h i p  two or t h r e e  men t o  t h e  s u r f a c e  o f  t h e  moon, 

d have enough power l e f t  t o  r e t u r n  them, Nova w i l l  s t a n d  as h i g h  a s  

26 s t o r y  b u i l d i n g ,  

And that!s j u s t  t h e  beginning,  The f a r t h e r  you go, t h e  more weight 

u send, t h e  b i g g e r  t h e  b o o s t e r s  w i l l  have t o  be,  I t ' s  as simple.., 

d as expensive as t h a t ,  

Bes ides  c o s t ,  there a r e  t h e  medical  problems--can man endure t h e  

gors o f  space t r a v e l ;  t h e  problems o f  p r o t e c t i n g  man from poss ib ly -  

t a l  r a d i a t i o n ;  the  problem of b r i n g i n g  back something from a space 

bit--which has neve r  been done; and t h e  twoblem of space rendezvous-- 



IW t o  peach a point, o u t  %heFe by aiming somewhere e l s e ,  

-,e t o  l earn  t h e  Paws of phys ics  i n  space,  u n t i l  we g e t  t h e r e ,  

We may n o t  be  

Above a l l 9  we muat have u l t r a - r e l i a b l e  equipment, t e s t e d ,  r e t e s t e d ,  

i d  t e s t e d  aga in ,  thousands o f  times. Every th ing  h a s  t o  work p e r f e c t l y  

1 a f l i g h t  i n t o  space---no r e D a i r s  p o s s i b l e  a long the s i d e  of the road, 

3 need t o  b u i l d  l a r g e  payloads t o  do many t h i n g s  ove r  a ve ry  long  t i m e ,  

i t h  complete r e l i a b i l i t y ,  

Can we do i t ?  Can we l i c k  t h e  nroblems? Well ,  we wouldn ' t  have come 

l i s  f a r  i f  we d i d n ? t  t h i n k  we could,  But t h e r e ' s  s t i l l  a long  long  way 

3 go, (Commercial) 

MR, BRINKLEX: F i n a l l y s  what d i f f e r e n c e  i s  i t  a l l  making? How i s  

ne space age changing our  minds? D r .  Glennan.,, 

- DR, GLEDTNAN: I t h i n k  o u r  whole out look  i s  changing. I t h i n k  space 

Kplora t ion  i s  a l r e a d y  having  a profound e f f e c t  on what w e  think of 

u r s e l v e s ,  and on what seems impor tan t  t o  US. 

I know I can n o t  look  a t  t h e  moon anymore without  wondering what f s  

eaPly going on t h e r e 9  and what r e a l l y  haDpened when Lunik the Second 

i t  it .  Eatel. t h i s  yea r ,  we expec t  t o  have a u s e f u l  s p a c e c r a f t  i n  o r b i t  

round t h e  moon. 

I th ink  t h e  m o s t  i n t r f g u i n g  p a p t  of  space e x p l o r a t i o n  i s  t h e  

o s s i b i l i t y  of f i n d i n g  o t h e r  i n t e l l i g e n t  l i f e ,  What happens i f  t h e r e  

re - Martians ou t  on Mars who a r e  wel l  advanced? Most o f  u s  do n o t  
bu t  t h e m  %s 

e l i e v e  t h e r e  is ,enough evidence t h a t  something grows t h e r e  s o  w e  should 

o t  w r i t e  off t h e  p o s s i b f l i t y  of  t h e r e  be ing  i n t e l l i g e n t  l i f e  on Mars, 

o r  me, I f i n d  t h e  one world i d e a  t a k i n g  a q u i t e  d i f f e r e n t ,  more impor tan t  

l a c e  i n  my th ink ing- - i f  indeed t h e r e  1s r a t i o n a l  l i f e  someplace e l s e  

n t h e  un ive r se ,  The q u a r r e l s  we have around e a r t h  may suddenly seem 

u i t e  pe t ty .  I a l s o  th ink  sDace exDlorat ion i s  making a s i g n i f i c a n t  
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, f fe rence  i n  w h a t  w e  b e l i e v e  about why w e  a r e  he re ,  Most of us  have 

.ways thoughtour  e a r t h  had a s n e c i a l  n l a c e  i n  t h e  un ive r se ,  and tha t  w e  

man beings  had an even more s p e c i a l  p lace .  what happens t o  t h e s e  

leas i f  w e  p ick  up s i g n a l s  from ano the r  world, from c r e a t u r e s  more 

ivanced than we a r e ?  I t h i n k  we probably have t o  f a c e  up t o  t h e  f a c t  

iat we a r e  no t  as unique, a s  we have always thought  we were. 

I t h i n k  space r e s e a r c h  i s  going t o  giveomnot j u s t  t h e  s c i e n t i s t ,  b u t  

reryone--a new sense  of a w e  of the v a s t n e s s  of t h e  un ive r se ,  and of how 

t s i g n i f i c a n t  t h e  p l ace  of each o f  u s  i s  wi th in  it ,  

A t  t h e  same t ime,  and h e r e  i s  t h e  paradox, eve ry th ing  we a r e  doing 

i a tes tament  t o  the  genius  o f  mano 

Our s c i e n t i s t s  have been a b l e  t o  p r e d i c t  w i t h  r ea sonab le  accuracy  

le t h i n g s  they  a r e  now proving about  space,  Our eng inee r s  are des igning  

'3 b u i l d i n g  engines  and payloads o f  almost unbe l i evab le  complexity,  

When p rope r ly  t r a i n e d ,  t h e  human mind i s  a p r e t t y  amazing t h i n g ,  no 

Lt te r  where i t  i s  i n  t h e  un ive r se .  When t h e  Sov ie t  Union launched 

m t n i k  and h i t  the moon and took p i c t u r e s  of  t h e  back of the moon, t h e  

)rid was impressed, Russian p ropagand i s t s  were a b l e  t o  g i v e  many people  

1 t h e  world t h e  i d e a  that  because o f  the  s p e c t a c u l a r  n a t u r e  o f  her 

zccesses in space ,  Russ ia  l e a d s  a l l  o t h e r  n a t i o n s  i n  a l l  o f  s c i e n c e  and 

3chnology. 

We need t o  change that  b e l i e f ,  and I think w e  a r e  doing it ,  And 

r s ry th ing  w e  are  l e a r n i n g  we a r e  g i v i n g  f r e e l y  t o  a l l  o t h e r  coun t r i e s .  

I think we a r e  f i n d i n g  o u t  more about space than  t h e  Sov ie t  Union 

s e  I t h i n k  t h e  r e s t  of the world i s  beginning t o  r e a l i z e  th i s ,  I 
l ink,  i n  the l o n g  run ,  we---not t h e  Sov ie t  Union---will b e  recognized  

' t h e  n a t i o n  which has made t h e  t r u l y  s i g n i f i c a n t  c o n t r i b u t i o n  t o  the 

3 1 f  a r e  o f  a l l  mankind, 
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- MR. MC GEE: Man has always had more q u e s t i o n s  than  answers, He has 

-4dged the gap w i t h  guesses ,  

)me o l d  guess has had t o  g i v e  way, 

; r e t c h e s  t h e  mind, 

T h i s  has meant t h a t  w i t h  each  new answer, 

T h i s  i s  a p a i n f u l  p rocess  because i t  

We d id  n o t  e a s i l y  accep t  t h e  f a c t ,  e s t a b l i s h e d  s e v e r a l  hundred yea r s  

: o ,  that  the sun, and n o t  o u r  e a r t h ,  was the c e n t e r  o f  t h e  known un ive r se ,  

l is  does n o t  d i s t u r b  u s  now. 

Nor w i l l  t h e  d i s c o v e r i e s  that  may soon be made d i s t u r b  us  for long. 

9 have, and w i l l  cont inue ,  t o  adapt  o u r s e l v e s  t o  survive.  

( B i l l b o a r d )  

MR. MC GEE: Next week a t  t h i s  t i m e ,  a c o n t i n u a t i o n  of t h e  N B C 

)WEI S e r i e s  "Journey To Understanding"---with a complete r e p o r t  on t h e  

9ting a t  t h e  Summit, 



. .  

/-- 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASWlNOTON IS, 0. C. 

HOLD FOR RELEASE UNTIL DELIVERY 
Expected 1O:OO A.M. ,  Tuesday, May 17, 1960 

Statement of Ira H, Abbott, Director of Advanced Research Programs 
National Aeronautics and Space Administration 

before House Committee on Science and Astronautics 

Mr .  Chairman and Members of the Committee: 

I am grateful €or this opportunity to testify before this committee 

and to discuss with you the problem of the supersonic transport. We, 

in NASA, are deeply interested in the possibilitites of the supersonic 

transport; we are aware of the advantages this country would derive from 

its development, and have, in fact, already conducted the research that 

indicates its technical feasibility in the near future. 

A s  you are well aware, the NASA retains, under i ts  enabling 

legislation, the duties and responsibilities of i ts  predecessor organiza- 

tion, the National Advisory Committee for Aeronautics. The primary 

duty of the NACA was the condLict of scientific research in the field of 

aeronautics. In this area the NASA continues to function in the same 

manner as the former NACH. 

We conduct scientific research to guide and support the aero- 

nautical activities of Lhe nation, both military and civaian. In this 

research, we cooperaie closely with other Governmental agencies 

concerned with aeronaEtics and with the manufacturing and air trans- 

port industries. Our activities vary from fundamental through applied 

research to specjfic testing associated with the design and development 
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of specific aircraft. We do not design o r  develop aircraft, but we 

cooperate closely on techhical matters with those who do and with those 

who buy and operate the aircraft, whether they be the military services 

or civil airlines. In fulfillment of NASA's duties in the field of aero- 

nautics, our current research programs deal with problems of VTOL/ 

STOL (vertical take-off and landing/steep take-off and landing) aircraft, 

advanced bombers and fighters fo r  the military services, and super- 

sonic cruise transports. 

New aircraft a re  thus brought about in this country by a team 

effort including NASA as the primary research agency, the aircraft 

industry with their superb design staffs and manufacturing: capabilities, 

and the customers, whether they be military or civil, with their unique 

knowledge of operational requirements. This system has worked well 

f o r  over 40 years. It gained and maintained American preeminence in  

the air. 

A l l  members of this  te%m face special problems in the supersonic 

transport aside frorr, the technical ones which I shall discuss later. 

One of the most serious problems is that of financing the development 

df such an aircraft. Historically, large performance advances in 

transport airplanes have been based on the results of NACA research, 

and have been preceded by military aircraft and engine developments 

which have produced the needed technology. The current subsonic jet 

. ._ . . ...I. I . . . *  
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transports provide a good example in that they were preceded by large 

jet bombers and tankers. These advances thus were assisted and made 

possible by government financed advances in technology. Even so, 

these recent developments have involved very large investments by 

the companies concerned. 

The future supersonic transport will also benefit from NASA 

research and from the technology and experience generated by the 

USAF B-70 project. However, the step from the supersonic bomber 

to the transport is greater than has previously been the case, the 

development costs will be much higher, and the large carrying 

capacity of such airplanes may well result in a smaller production 

fo r  the aircraft industry. 

We, in NASA, are not experts in economics. We feel, however, 

that just as private industry needs governmental assistance to finance 

such projects as large ocean liners and nuclear power reactors, it 

will also need some form of direct assistance to develop the supersonic 

transport. I am convinced that this  country should undertake the de- 

velopment of the supersonic transport even though this requires govean- 

mental financial assistance. 

I would now like to turn to the technical situation regarding the 

supersonic transport. We in NASA have been interested in the super- 

sonic transport since our research first indicated the feasibility of a 

I -  

_ -  
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long-range supersonic cruise bomber. As you know, these research 

findings led to the initiation of the B-70 project by the Air Force. As 

our research to assist the bomber project became more specific 

as the design developed, we initiated generalized research to identify 

and solve the more difficult problems of the supersonic transport. 

This research has now progressed to about the same point as that 

which existed when the Air Force decided to stat a design competition 

leading to the B-70. That is, the technical feasibility is established in 

our opinion in the sense that we can predict with confidence that a 

concerted and vigorous research and development program can lead 

to satisfactory solutions of the technical problems. 

The first and most importmt technical problem for supersonic 

cruise airplanes is that of over-all flight efficiency which determines 

the range that a supersonic bomber can fly and the economy of a 

supersonic transport. My first chart shows the present state of the 

art as indicated by our research results, I have plotted flight efficiency 

against Mach number which represents the airplane speed in terms of 

the speed of sound. The efficiency of the present jet transports is seen 

to decrease rapidly as the speed of sound is approached. Until recently 

the efficiency of ail airplanes at supersonic speeds was very low. A s  

the chart shows, however, it is possible to maintain efficiency up to 

three o r  even four times the speed of sound approximately equal to that 

. I ..., ~- . . . .. .. .. ,. . . .  . . "  . . . . . . . .... . - .____I_  -...I ~ ,. .. .. 
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of existing jet transports. These results h6ld the promise that actual 

flight operating costs could be about the same as for present jet 

transports. 

I mentioned previously that the supersonic transport is a more 

difficult technical problem than the supersonic bomber. This increased 

difficulty stems primarily from the following requirements fo r  the 

transport : 

1. The fuselage volume must be larger to accommodate the 

passengers; 

2. Each airplane should have a long operating life of many 

thousands of hours of flight to be economical; 

3. The airplane must be compatible with the airports from 

which it is expected to operate, and with the traffic 

control system that can be brought into existence at the 

time the airplane goes into service; 

4. The airplane must be socially acceptable in the sense that 

it must not cause undue noise at o r  in the vicinity of the 

airport or over the routes it will be flown; 

5. Safety requirements a re  even more stringent than fo r  the 

bomber and more difficult to realize; 

6. The airplane should have substantial growth potential to 

avoid large later developmental costs to achieve increased 
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performance and to avoid the difficulties of bringing 

anoL her completely new airplme into operation. 

I obviously cannot discuss all these subjects here, but I would 

like to say a few words about some of the technical problems. 

My next chart shows the structural temperatures for supersonic 

transport flying an an altitude of 70,000 feet. The temperature is 

plotted against Mach number fo r  positions on the airplane wing 

1 foot back of the leading edge and 100 feet back. You will notice that a 

temperature of 300' F is reached at about 2.5 times the speed of mund. 

This is about the practical limit for  aluminum structures, though some 

recent information indicates this may be too high o r  unconservative. 

At 3 times the speed of sound o r  2,000 miles per hour, the temperature 

is about 400' F. Such temperatures require materials such as stainless 

steel or ,  perhaps, titanium, These materials a re  at present excessively 

costly when fabricated in the manner required fo r  this  application. Much 

has been learned from the B-70 project, but much more work needs to 

be done to improve the  structural design and fabrication methods to 

reduce the cost. 

Many of the problems can be avoided, of course, by reducing the 

speed to the point where aluminum alloys can be used, about twice the 

speed of sound (about 1,300 miles per hour). Such a step to ease the 

immediate problems would introduce two problems for  the future. 

such an airplane would have little o r  no growth potential as far as speed 

First, 

. .. .. . .__ .. . . . ... ,. . - . , . _. - .. . '. - .. 
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is concerned. If it were found necessary to increase the speed, an 

entirely new development would have to be undertaken with the resulting 

delays and costs. Secondly, little is known about the fatigue problems 

with aluminum at elevated temperatures and the consequent effects on 

the useful life of the airplane. This problem is much less critical fo r  

military airplanes, and no existing supersonic airplane has flown at 

such speeds, o r  is likely to, f o r  the long hours required of transport 

airplanes. Further research can help this situation, but in this area 

there is no good substitute fo r  flight experience. This is an example of 

one type of decision that will have to be made in the design that will 

affect the growth potential, cost, useful life, and possibly the safety 

of the aircraft. Researchlinformation to provide a sound basis for this 

decision will be required, and some of the studies are already getting 

under way. 

I would also like to mention the noise problem. As far as engine 

noise is concerned, the situation is not much different than fo r  existing 

jet transports except that more power will be needed and there will be 

a corresponding tendency for more noise. One way of avoiding this 

increased noise would be to use turbofan engines, which are  also desir- 

able f o r  other reasons, but this wmld require the development of a new 

engine. 

be developed which would both reduce the take-off noise and provide 

improved performance and economy of operation, this item in itself 

will be an expensive undertaking. 

While it appears entirely possible that some new engine can 
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A more impcrtant noise problem is that of the shock wave or 

pressure discontinuity which always accompanies a supersonic airplane. 

This 'mve sweeps along the ground below and behind the airplane causing 

a sudden noise which can be violent and which is known by the common 

name of sonic boom. Th;s noise can be more than an annoyance because 

it is capable of breaking windows, causing plaster to f a l l ,  and other 

damage. 

The NASA has done considerable research on this noise problem. 

We have established that, aside from meteorological conditions, the 

intensity depends on the altitude of flight, the speed, and the size of 

the airplane. The intensity cannot be reduced by changes of airplane 

configuration. Fortunately, the intensity is low when the airplane is 

flying at the very high altituees required fo r  economical cruise. 

The sonic boom problem thus becomes important during the climb 

and let-down of the aircraft, because the speed should be subsonic to 

avoid this noise when the altitude is less than about 35,000 o r  40,000 

feet. The primary problem is in the climb because the configurations 

that are efficient at supersonic speeds are not efficient at subsonic 

speeds, and neither is the propulsion system. Consequently, the best 

supersonic configurations would use excessive fuel during the subsonic 

climb. 

Such considerations will require the designer to compromise the 

configuration to obtain adequate subsonic performance. Ideally a change 

..... . . . . . . . . .  - . - . . . . . . . .  . . . . . . . . . . . . . . . . . . .  II - . _ _  .-. . I _ . .  
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of configuration should be used if this is practical. Some con- 

figuration changes have been in use so long we take them for granted, 

and include retractable landing gears and the large wing flaps used 

f o r  landing and takeoff. We are  predpt ly  investigating configuration 

changes to increase the wing span at low speeds which appear to offer 

promise of large performance gains at subsonic speeds including 

climb, landing and takeoff without introducing excessive complication 

and weight. 

The supersonic transport poses formidable problems of piloting, 

navigation, and traffic control. Once it is in flight it must proceed 

along a precisely controlled flight path with little o r  no delays and with 

a large degree of dependence on automatic flight control and stabiliza- 

tion systems and rapid automatic traffic control over the entire route. 

A supersonic transportation system consists of not only the airplane 

but also the airport, navigation and traffic control system within which 

it flies. The entire system must be engineered together to be com- 

patible. 

It is apparent that the supersonic transport presents formidable 

technical problems. I have dwelt on some of these problems in order 

not to mislead you about the magnitude and difficulty of the task. 

Nevertheless, we believe that these technical problems can be solved 

in an acceptable manner. We at NASA are  proceeding with our research, 

.. - . . . .. . . .. . . ._. . . . .  .. . . . - . . . .. .. -.. ... . . -. - . . . _I. - -.. .. . . - - -  
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but the time has now arrived when research by itself is not enough 

if progress is to be made at the rate that is technically possible. A 

concerted effort by the Government and industry design teams is 

needed to,bring the problems into focus and perspective, and to en- 

list the talents and resources essential to such a difficult task. 

In closing, I wish to thank you again for this opportunity to 

appear before you on this important subject and to assure you that 

the NASA stands willing and able to do its part to assure the con- 

tinued preeminence of this country in aeronautical transports. 

NO. 60-196 
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MR. ROSEN: Good afternoon once again to another 
NASA press briefing, 

Gentlemen, the purpose of the briefing today is to 
give the first real public statbment describing the NASA Life 
Science Program. We will outline the objectives, the programs, 
and the organization to meet the objectives and to get the 
Programs completed. We will also give you something on the 
relationship that exists between the NA$A Life Science Program 
and the Navy and Air Force programs in related areas. 

On the panel, reading from my left, we have Captain 
Clifford P. Phoebus, U . 8 ,  Navy, Director of Astronautics 
Division, Bureau of Medicine and Surgery. 

In the center, Dr. Clark T. Wnflt, Director of NASA's 
Office of Life Science Programs. 

To h'is right, Brigadier General Don Flickinger, U . S .  
Air Force, Assistant for Bioastronautics, Headquarters Air 
Research and Development Command, 

D r .  Randt will start.the proceedings off with the 
outline of the objectives of the Program. Following that we 
will throw the floor open for questions Bnd answers from Dr. 
Randt to D r .  Phoebus and then General Flickinger. 

DR. MNDT: Ladies and gentlemen: 

I would like to preface my remarks about the Office 
of Life Sciences Programs by saying that our reason for existt 
ence is to do what is best for the nation's space program 
in regard to the life sciences first, and secondly, to appro- 
priately represent medicine, biology, and psychology in the 
national space program. 

May I have the first slide, please? 

(Slide . ) 
The background for this program, as all of you 

probably are aware, was determined by recommendations from 
D r .  Lovelace's special committee on the life sciences, which 
was appointed in November 1958 for special advice for the 
project Mercury, and by the Bioscience Advisory Committee 
appointed by Dr, Glennan in July 1959 and headed by Dr. Kety 
of the National Institute of Health. 
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The recommendat$.ons of t h e s e  two committees l e d  t o  
a g e n e r a l  consensus of op in ion  as t o  t h e  role of t h e  l i f e  
s c i e n c e s  i n  t h e  space  program. 

The f i r s t  major area of concern,  t hen ,  was t h e  
implementat ion of man's $pace f l i g h t  e g p l o r a t i o n .  
major ca t egory  f;sl , that  of b i o l o g i c 6 1  i n v e s t i g a t i o n s  i n  t h e  
space  environment. 

The second 

Under t h e  b i o l o g i c a l  i n v e s t i g a t i o n s  we have broken 
t h i s  down t o  i n c l u d e  the e f f e c t  00 space  environments on 
l i v i n g  organisms. T h i s  &ts t o  do wi th  t h e  e f f e c t s  of h igh  
vacuum, temperzkture extremes,  t h e ,  unusual composi t ions  of 
p l a n e t a r y  atmosphere,  surfaces and s u b s u r f a c e s  as they  
affect  l i v i n g  organisms a t  st c e l l u l ' a r  l e v e l  down t o  a 
molecular  l e v e l .  And secondly  t h e  search f o r  e x t r a t e r r e s t r i a l  
l i f e  which w e  a l l  hope w i l l  bear on the  problem of t h e  o r i g i n  
of l i f e ,  and t h e  e v o l u t i o n  of l i f e  i n  t h e  un ive r se .  

( S l i d e . )  

So i n  s e t t i n g  up t h e  o f f i c e ,  t h e  more s p e c i f i c  
o b j e c t i v e s  f o l l o w  t h a t  g e n e r a l  plan.  Under t he  implementation 
of manned space  f l i g h t  tind e x p l o r a t i o n  w e  have chosen t o  
s e p a r a t e  t h i s  i n t o  t w o  c a t e g o r i e s :  one,  biotechnology and, 
t w o ,  t h e  basic medical and behavior  sciences. ,  Under t h e  
biological w e  have environmental  effects of e x t r a t e r r e s t r i a l  
environments ,  o r g a n i c  chemical i n v e s t i g a t i o n s  f o r  ev idence  
of e x t r a t e r r e s t r i a l  l i f e ,  t h e  search f o r  e x t r a t e r r e s t r i a l  
l i f e  forms, and contaminat ion  problems. Now I would l i k e  
t o  take up t h e s e  v a r i o u s  c a t e g o r i e s  i n  m o r e  de ta i l .  

(Slide . ) 
I n  t he  first major o b j e c t i v e ,  t h e  first of two 

major o b j e c t i v e s ,  w e  have biotechnology.  I n  our t e r m s  of 
r e f e r e n c e  t h i s  refers t o  men-machine i n t e g r a t i o n ;  environ-  
m e n t a l  stress t o l e r a n c e  -- t h a t  is, t h e  d e f i n i t i o n  of l i m i t s  
of t o l e r a n c e  and p r o t e c t i o n  theref rom;  a s p e c i a l  ca t egory  of 
p r o t e c t i v e  equipment, e scape  d e v i c e s ,  and r a d i a t i o n  s h i e l d i n g ;  
l i f e  suppor t  s y s t e m s ;  p u b l i c  h e a l t h  problems, and ground 
c r e w  s a f e t y .  

We recogn ize  t h a t  t h i s  area is t h e  one i n  which 
the  m i l i t a r y  s e r v i c e s  have great c a p a b i l i t y  as regards pe r sonne l ,  
f a c i l i t i e s ,  equipment and programs, and it  is i n  t h i s  area, 
b io technology,  t h a t  we w i l l  t u r n  f o r  major suppor t  t o  t he  
m i l i t a r y  s e r v i c e  l a b o r a t o r i e s .  
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As the space flights begin and flights turn into 
voyages, it occurs to us that there is a necessity for more 
basic medical and behavibral scientific studies, These would 
include cardiovascular physiology, respiratory physiology, 
metabolism and nutrition, neurophysiology and psychology, and 
radiology. The military service laboratories certainly do 
this type of work and have a number of very outstanding 
scientists in this area. However, the major potential in 
the basic medical and behavioral sciences, I believe, resides 
in the universities, more specifically in the medical schools 
of the United States, Inasmuch as this is a national program, 
we are very highly desirous of having the potential of the 
entire country represented, and we will look heavily also 
to the medical schools for assistance in this area, 

My mention 0% this as to technology should not be 

I merely meption our very sincere recognition of 
interpreted as an attempt on my part to assign roles or  
missions. 
the efforts and accomplishment in this particular area which 
has been going on in the military service laboratories in 
aviation medicine for the last twenty years, and more 
recently in the space related problems of biotechnology. 

(Slide, 1 

The second major objective, that of biological 
investigations, more specifically the environmental effects 
of space and planetary environments on living organismso 
includes studies of the radiation effects, ionizing radia- 
tion at a cellular and down to a molecular or atomic level. 
The effects of weightlessness and the effect of physical 
changes which affect cellular processes will be concerned 
in this area under'this category. 

I have mentioned the high vacuum temperature ex- 
tremes, electromagnetic fields and effects of these on 
living organisms, cells and tissues, and the effects of 
these unusual distributions of elements in extraterrestrial 
planetary atmospheres and surfaces, We are interested in the 
effects of these environmental factors on living cells and 
tissues, 

Secondly, organic chemical investigations for 
evidence of extraterrestrial levels. This  activity has 
already been started kg Dr, Calvin at the University of 
California, and his analysis of meteorites for" long-chain 
organic compounds. He has already been successful in deter- 
mining, through organic chemical analyses, the presence of . 4 . $ * . w  

.*, . . . I .  
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carbonaceous c h o n d r i t e s  i n  certain meteoritic samples. 
Secondly,  the  s p e c t r o s c c p i c  a n a l y s i s  of t h e  E a r t h  and o t h e r  
p l a n e t s  f o r  o r g a n i c  compounds, I n  t h e  range  from 3 t o  7 
microns,  i n  t h e  i n f r a - r e d  s p e c t r o s c o p i c  a n a l y s i s ,  one can 
i d e n t i f y  o r g a n i c  subs t ances  and, as you know, t h e s e  have 
t e n t a t i v e l y  been i d e n t i f i e d  on Mars, Aldehydes and c e l l u l o s e ,  
or t h i n g s  resumbling o r g a n i c  compounds of t h a t  n a t u r e  have 
been t e n t a t i v e l y  i d e n t i f i e d  i n  the atmosphere o r  s u r f a c e  of 
p l a n e t  Mars. We would l i k e  t o  promote f u r t h e r  such observa- 
t i o n s .  

One of t h e  ways of developing t h i s  t ype  of a n a l y s i s  
i n  t h e  i n f r a - r e d  spectrum is t o  direct  ou r  a t t e n t i o n  back 
t o  E a r t h  and v a l i d a t e  o r  q u a l i f y  o u r  o b s e r v a t i o n s  i n  t h e  
i n f r a - r e d  spectrum by those  t h a t  w e  can v e r i f y  h e r e  on Ear th .  

The au tomat ic  a n a l y s i s  by in s t rumen t s  of  remote 
p l a n e t a r y  s u r f a c e  and subsu r face  o r g a n i c  compounds would 
i n c l u d e  au tomat i e  a n a l y s i s  of t h e s e  o r g a n i c  compounds on 
the moon. W e  would l i b e  to be on t h e  development of 
i n s t r u m e n t s  f o r  t h a t  purpose,  looking  forward t o  such t i m e  
as t h i s  may be p o s s i b l e .  

T h i r d l y ,  t h e  s e a r c h  f o r  e x t r a t e r r e s t r i a l  l i f e  
forms. One of t h e  ways  i n  which t h i s  problem may be approached 
is the  sampling of t h e  microbial  c o n t e n t  of t h e  upper atmo- 
sphe re  and nea r  space  f o r  ev idence  of b a c t e r i a l  s p o r e s  o r  any 
o t h e r  l i v i n g  organisms, and u l t i m a t e l y  i d e n t i f i c a t i o n  o r  
a t tempted  i d e n t i f i c a t i o n  of these l i f e  forms through auto- 
matic in s t rumen t s  on remote e x t r a t e r r e s t r i a l  bod ie s ,  t h e  moon 
and t h e  p l a n e t s .  Obviously,  p a r t i c u l a r l y  t h e  p l a n e t  Mars 
and t h e  p l a n e t  Venus. 

W e  would l i k e  t o  develop methads f o r  c o l l e c t i o n  of 
t h e s e  samples f o r  i d e n t i f i c a t i o n  of l i f e  forms for such t i m e  
a8 i t  may be p o s s i b l e  to r e t u r n  samples t o  E a r t h ,  Such col- 
l e c t i o n  of samples and t h e  au tomat i c  i n s t rumen t s  t h a t  by 
t e l e m e t r y  would r e c o r d  data t h e n  w i l l  bear on t h e  major problem 
of the  o r i g i n  of l i f e  and the  g e n e t i c  mechanisms of evo lu t ion .  

F o u r t h l y ,  w e  are concerned i n  t h i s  category of 
b i o l o g i c a l  i n v e s t i g a t i o n s ,  w i t h  contaminat ian  problems, and 
t h e s e  f a l l  i n  g e n e r a l  i n t o  t w o  classes, t h o s e  of  p o l u t i o n  and 
i n f e c t i o n .  P o l u t i o n  is more l i k e l y  t o  occur  on t h e  moon where 
t h e  i n t r o d u c t i o n  of s e g a n i c  compounds might confuse  ou r  observa- 
t i o n s  as t o  whether t hey  w e r e  r e s i d i n g  t h e r e  p r i o r  t o  ou r  e n t r y  
i n t o  t h e  area of t h e  moon, or  whether t hey  have been in t roduced  
f r o m  t h e  E a r t h ' s  s u r f a c e .  
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Problems of infection are more likely to occur in 
regard to the exploration of Mars where it! is possible that 
life-sustaining chemicals such as oxygen hnd water are 
available. 

So we are interested then in extraterrestrial 
contamination, both in the polution and infection field, and 
at a somewhat laser date we will be concerned with the problems 
of contamination of returning samples from extraterrestrial 
bodies. 

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



wbl 
7 

As we start t h i s  program i t  i s  n e c e s s a r y  t o  have  
o v e r a l l  g u i d e l i n e s .  These  f o u r  t o p i c s  o u t l i n e  o u r  f i rs t  
t h o u g h t s  o n  t h e  p rograms  t h a t  w e  w i l l  p romote  i n  1961 
and  t h e r e a f t e r .  

The f i rs t  o n e  h a s  t o  do w i t h  p l a n n i n g  and  
p a r t i c i p a t i o n  i n  f u t u r e  manned s p a c e  f l i g h t  m i s s i o n s .  The 
Project Mercury is w e l l  down t h e  road. The p l a n n i n g  
p h a s e  is over .  I t  is a n  o p e r a t i o n a l  p r o j e c t  a t  t h e  p r e s e n t  
time a n d  no  change  or a l t e r a t i o n  i n  t h e  deve lopmen t  of t h i s  
p r o j e c t  is a n t i c i p a t e d ,  We s t a n d  r e a d y  t o  p r o v i d e  s u c h  
a s s i s t a n c e  a s  w e  c a n ,  wh ich  w i l l  be l a r g e l y  d e p e n d e n t  upon 
t h e  p e r s o n n e l  whom w e  a r e  a b l e  t o  a t t r a c t  t o  our o f f i c e ,  
We w i l l ,  however, be p a r t i c u l a r l y  c o n c e r n e d  w i t h  p l a n n i n g  
a n d  p a r t i c i p a t i o n  i n  t h e  f o l l o w - o n s  t o  t h e  Project Mercury 
i n  t h e  manned s p a c e  f l i g h t  a r e a ,  

S e c o n d l y ,  w e  i n t e n d  t o  i n i t i a t e  a p l a n n e d  
program for  b i o l o g i c a l  e x p e r i m e n t s  i n  t h e  uppe r  a tmosphe re  
a n d  s p a c e  e n v i r o n m e n t .  W i t h i n  t h e  n e x t  two months w e  
hope t o  h a v e  a m e e t i n g  w i t h  n a t i o n a l  p a r t i c i p a t i o n  of 
those s c i e n t i s t s  who a r e  q u a l i f i e d  and  i n t e r e s t e d  i n  u s i n g  
t h e  s p a c e  e n v i r o n m e n t  a s  a new d i m e n s i o n  for o b s e r v a t i o n  
of b i o l o g i c  phenomena t o  f u r t h e r  o u t l i n e  t h e  ob jec t ives  
of s u c h  a program,  t o  d e t e r m i n e  what  a r e a s  s h o u l d  be most 
p r o d u c t i v e  i n  such  i n v e s t i g a t i o n s ,  and  t e n t a t i v e l y  t o  
a s s i g n  p r io r i t i e s  t o  those a r e a s  inasmuch a s  these e x p e r i -  
m e n t s  a r e  so e x p e n s i v e  i n  consuming of time and  e f f o r t .  
W e  b e l i e v e  w e  must h a v e  a c l e a r - c u t  o b j e c t i v e  and  
p r i o r i t i e s  before f i n a l  p l a n n i n g  of more d e t a i l e d  S p e C i f i C  
e x p e r i m e n t s  

We i n t e n d  t o  s t a r t  a G r a n t s  a n d  C o n t r a c t s  
Program i n  suppor t  of t h e  major  ob jec t ives  of our o f f i c e  
i n  manned s p a c e  f l i g h t  a n d  b i o l o g i c a l  i n v e s t i g a t i o n s .  

F o u r t h ,  w e  i n t e n d  t o  p l a n  a L i f e  S c i e n c e  
R e s e a r c h  C e n t e r  for p r e s e n t a t k o n  t o  C o n g r e s s  n e x t  s p r i n g .  
The ob jec t ives  of t h e  R e s e a r c h  C e n t e r  w i l l  be o b v i o u s l y  
those  of o u r  o f f ice ,  The m a j o r  o u t s t a n d i n g  j u s t i f i c a -  
t i o n  fo r  such a L i f e  S c i e n c e  R e s e a r c h  C e n t e r  t o  us is  t h a t  
t h i s  w o u l d  e n a b l e  us t o  a t t r a c t  a n d  p r o d u c t i v e l y  u t i l i z e  
t h e  t a l e n t s  of a f e w  h i g h  q u a l i t y  i n d i v i d u a l s  t o  p r o v i d e  
l e a d e r s h i p  for  a n a t i o n a l  program i n  t h e  s p a c e  r e l a t e d  
l i f e  s c i e n c e s .  W e  do n o t  b e l i e v e  t h a t  w e  c a n  a t t r a c t  t h e  
q u a l i t y  of i n d i v i d u a l  w e  desire w i t h o u t  h a v i n g  a p l a c e  for 
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them t o  work.  And we c a n n o t  have  a n  o f f i c e  f u l l .  o f  
a d m i n i s t r a t o r s  and  p r o v i d e  t h e  t y p e  of l e a d e r s h i p  w e  
b e l i e v e  is n e c e s s a r y .  

So t h i s  i s  t h e  j u s t a f a c a t a q n  f o r  a L i f e  
S c i e n c e s  R e s e a r c h  C e n t e r .  I n  t h a t  C e n t e r  w e  w o u l d  l i k e  
t o  have  r e p r e s e n t e d  t h r e e  p a r t s  of our program:: f l i g h t  
m e d i c i n e  a n d  b i o l o g y ,  s p a c e  m e d i c a l  and  b e h a v i o r a l  
s c i e n c e s ,  and  s p a c e  b i o l o g y ,  We h a v e  no i n t e n t i o n  o f  
b u i l d i n g  t h i s  R e s e a r c h  C e n t e r  a c r o s s  t h e  w a t e r f r o n t  i n  
order t o  do a n y  major portion of our r e s e a r c h  and  
deve lopmen t  work there,  b u t  we h a v e  i t  i n  order t o  a t -  
t r a c t  and  p r o d u c t i v e l y  u t i l i z e  t h e  t a l e n t s  of t h e s e  
p e o p l e  w e  hope  t o  g e t .  

( S l i d e )  

I w o u l d  l i k e  t o  s a y  a few wor’ds f u r t h e r  a b o u t  
t h i s  L i f e  S c i e n c e s  R e s e a r c h  Center. Under f l i g h t  medi- 
c i n e  and  b i o l o g y ,  t h i s  is  t h e  a p p l i e d  p a r t  of t h e  
program a n d  w o u l d  i nc lude  p l a n n i n g  and  programming of 
s p e c i f i c  f l i g h t  e x p e r i m e n t s ,  86 well a s  t h e  d e s i g n ,  
a s s e m b l y ,  and  t e s t i n g  of s p a c e  c r a f t  fo r  b i o l o g i c  pu r -  
p o s e s .  You w i l l  n o t e  t h a t  we do n o t  i n c l u d e  h e r e i n  
our a p p l i e d  p a r t  of t h e  program b i o t e c h n o l o g y .  T h i s  
l a c k  of p l a n n i n g  i n  o u r  R e s e a r c h  C e n t e r  re f lec ts  o u r  
desire to  u t i l i z e  t h e  p e r s o n n e l ,  f a c i l i t i e s ,  e q u i p m e n t ,  
a n d  p rograms  now p r e s e n t  i n  t h e  m i l i t a r y  s e r v i c e  
l a b o r a t o r i e s .  

We would l i k e  r e p r e s e n t a t i o n  i n  t h e  b a s i c  
s p a c e  m e d i c a l  and  b e h a v i o r a l  s c i e n c e s  i n  t h e  c a t e g o r i e s  
listed here which  I h a v e  gone  over i n  d e t a i l  before, 
a n d  a l s o  a s m a l l  number of o u t s t a n d i n g  r e p r e s e n t a t i v e s  
i n  s p a c e  b i o l o g y .  We t e n t a t i v e l y  expect t h a t  s u c h  a 
f a c i l i t y  might be o n  t h e  order of 90,000 s q u a r e  feet  
a n d  u l t i m a t e l y  employ i n  t h e  n e i g h b o r h o o d  of 60 pro-  
f e s s i o n a l s .  

As w e  a r e  p l a n n i n g  a n d  a c q u i r i n g  t h e  f u n d s  for , 

s u c h  a c e n t e r ,  w e  w o u l d  l i k e  t o  s t a r t  u p  n e s t s  of 
a c t i v i t y  i n  the u n i v e r s i t i e s  and m i l i t a r y  s e r v i c e  l a b s  
where  i t  i s  d e s i r a b l e ,  a n d ,  where i t  is d e s i r a b l e ,  w l t h  
i n d u s t r y ,  so t h a t  w e  w i l l  have  on-going  p rograms  t o  f e e d  
i n t o  t h i s  C e n t e r  a t  s u c h  t i m e  a s  i t  may be c o n s t r u c t e d .  
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( S l i d e )  

The O f f i c e  of L i f e  S c i e n c e s  Programs is now 
c o n s t i t u t e d  i n  t h i s  f a s h i o n .  T h e r e  a r e  f o u r  ma jo r  c a t e -  
g o r i e s  r e p r e s e n t e d ,  w i t h  a n  A s s i s t a n t  Director f o r  e a c h .  

The A s s i s t a n t  Director f o r  t h e  L i f e  Sciences 
G r a n t s  and  C o n t r a c t s  Program is  Dp. Freeman H. Quimby. 
D r .  Quimby s p e n t  e i g h t  y e a r s  as Chie f  Scient is t  w i t h  
t h e  O f f i c e  of Naval  Resea rch  i n  San F r a n c i s c o .  D u r i n g  
t h e  p a s t  y e a r  h e  h a s  been  t h e  h e a d  of t h e  L i f e  S c i e n c e s  
of t h e  Army R e s e a r c h  and  Development Command h e r e  i n  
Wash ing ton .  H e  i s  our A s s i s t a n t  Director f o r  t h e  G r a n t s  
and  C o n t r a c t s  Program. I migh t  s a y  t h a t  w e  a n t i c i p a t e  
i n  t h e  f o r e s e e a b l e  f u t u r e  t h a t  a t  l e a s t  t h r e e - q u a r t e r s  
o f  owr b u d g e t e d  f u n d s  w i l l  be a p p l i e d  t o  s p o n s o r e d  
r e s e a r c h ,  g r a n t s  a n d  c o n t r a c t s  r e s e a r c h .  

The s e c o n d  c a t e g o r y  is t h a t  of B i o - E n g i n e e r i n g .  
O u r  A s s i s t a n t  Director f o r  B i o - E n g i n e e r i n g  w i l l  j o i n  u s  
n e x t  Monday, Mr. Alfred M. Mayo, o f  Doug las  A i r c r a f t  
Company, a n d  a l s o  E l  Segundo,  C a l i f o r n i a  M r .  Mayo h a s  
a n  o u t s t a n d i n g  r e p u t a t i o n  i n  t h e  human f a c t o r s  a r e a  
a n d  h a s  been  w i t h  D o u g l a s  for  t h e  p a s t  20 y e a r s  a n d  is 
g e n e r a l l y  r e c o g n i p e d  a s  a t o p - f l i g h t  expert  i n  t h i s  
f i e l d ,  b o t h  i n  i n d u s t r y  a n d  m i l i t a r y ,  a n d  o t h e r w i s e .  

O u r  A s s i s t a n t  Director f o r  B i o s c i e n c e  w i l l  be 
Dr. C o r n e l i u s  A ,  T o b i a s ,  Professor of Med ica l  P h y s i c s  
i n  t h e  U n i v e r s i t y  o f  C a l i f o r n i a ,  B e r k e l e y ,  who w i l l  
j o i n  u s  o n  a l e a v e  of a b s e n c e  from t h e  U n i v e r s i t y  o n  
September  1, to  f i l l  t h i s  p a r t i c u l a r  p o s i t i o n ,  

We h a v e  n o t  y e t  b e e n  a b l e  t o  secure t h e  
s e r v i c e s  of a n  A s s i s t a n t  Director f o r  L i f e  S c i e n c e s  
R e s e a r c h  C e n t e r .  We would a n t i c i p a t e  t h a t  t h i s  man 
w o u l d  be p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  p l a n n i n g ,  j u s t i -  
f i c a t i o n ,  a n d  p r e s e n t a t i o n  r e g a r d i n g  t h e  R e s e a r c h  
C e n t e r ,  fo r  s t a r t i n g  t h e  n e s t s  of a c t i v i t y  t h a t  I men- 
t i o n e d  t h a t  w e  would u l t i m a t e l y  l i k e  t o  b r i n g  i n t o  our 
R e s e a r c h  C e n t e r .  

Inasmuch a s  w e  h a v e  nO c a p a b i l i t y  i n  t h e  L i f e  
S c i e n c e s  w o r t h y  of n o t e  w i t h i n  NASA a t  t h e  p r e s e n t  time -- 
a s  you know, t h i s  is a n  o r g a n i z a t i o n  of some 18,000 
p h y s i c a l  s c i e n t i s t s  a n d  e n g i n e e r s  -- w e  a r e  p a r t i c u l a r l y  
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der;ii*ous of having close suppor t  by  a d v i s o r y  committees. 
These w i l l  have a more c l o s e l y  s u p p o r t i n g  ro le  than  t h e  
g e n e r a l  NASA a d v i s o r y  committees because  of our l a c k  of 
c a p a b i l i t y  i n  t h i s  a r e a ,  and we have decided upon t h r e e  
committees. One w i l l  be in f l i g h t  medicine and b io logy .  
Here t h e  b io t echno logy  w i l l  be inc luded ,  a s  w e l l  a s  t h e  
exper iments  i n  t h e  space  environment .  Included here, 
b u t  n o t  i n  o u r  r e q u e s t  f o r  c o n s t r u c t i o n  o f  a L i f e  
Sciences Center .  

Secondly,  t h e  space  medica l  and b e h a v i o r a l  
sciences 

And t h i r d ,  space  b io logy .  W e  a n t i c i p a t e  t h a t  
t h e s e  w i l l  be  8- t o  10-man committees and t h a t  t h e y  
w i l . 1  c l o s e l y  suppor t  our o p e r a t i o n .  

Dr, Randolph Lovelace h a s  accep ted  t h e  
Chairmanship of t h e  F l i g h t  Medicine and Biology Com- 
mittee, which w i l l  be t h e  committee w i t h  which h e  h a s  
a l r e a d y  a s p e c i a l  committee for L i f e  Sc iences  on  Project 
Mercury, which w i l l  be somewhat expanded and s e r v e  bo th  
pu rposes ,  t h a t  i s ,  adv ige  Project Mercury and o u r  of- 
f i c e  a s  w e l l  i n  t h i s  a r e a .  

Dr, Melvin C a l v i n ,  Professor of Chemistry a t  
t h e  U n i v e r s i t y  of C a l i f o r n i a ,  i n  Berke ley ,  h a s  accep ted  
t h e  Chairmanship of t h e  Space Bio logy  C o m m i t t e e .  W e  
have n o t  y e t  appo in ted  a chairman for  t h e  Space Medical 
and Behaviora l  Sc iences .  

We a r e  v e r y  much aware of o u r  r e s p o n s i b i l i t i e s  
a n d  t h e  d e s i r a b i l i t y  of e s t a b l i s h i n g  close coope ra t ion  
w i t h  other  a g e n c i e s  of t h e  Fede ra l  Government, and 
p a r t i c u l a r l y  w i t i h  t h e  Department of Defense.  

On March 1, a s  t h i s  o f f i ce  was e s t a b l i s h e d ,  w e  
were i n v i t e d  by  Dp. Herbert York t o  d e s c r i b e  t h e  s t a r t  
o f  o u r  program t o  i n d i v i d u a l s  i n  h i s  o f f i c e  under 
Dr. Reynolds,  Director of S c i e n c e ,  and w e  subsequen t ly  
had ano the r  meet ing w i t h  t h i s  group which inc luded  r e p r e -  
s e n t a t i v e s  of t h e  Army, Navy, and Air Force, and a l s o  
t h e  r e p r e s e n t a t i v e s  of t h e  c o o r d i n a t i n g  committees of 
t h e  Department of Defense i n  Medicine, b i o l o g y  and psy- 
chology,  %'e h o p e  t o  e s t a b l i s h  l i a i s o n  a t  t h e  l e v e l  of t h e  
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Depar tment  of Defense  r a t h e r  t h a n  d e a l i n g  w i t h  t h e  ser- 
v i c e s  s e p a r a t e l y ,  a n d  hope t h a t  t h i s  w i l l  work out s a t i s -  
f a c t o r i l y .  If i t  doesn ' t ,  o b v i o u s l y  w e  w i l l  have  t o  
make some c h a n g e s ,  But our i n t e n t  is t o  d e a l  w i t h  t h i s  
a r e a  a t  t h e  l e v e l  of t h e  Depar tment  of Defense .  

I w o u l d  l i k e  t o  t a k e  t h i s  o p p o r t u n i t y  t o  s a y  
t h a t  my c o n t a c t s  and  t h e  c o n t a c t s  of t h o s e  i n  NASA who 
a r e  interested i n  t h e  L i f e  S c i e n c e s  a r e a  h a v e  met w i t h  
g r e a t  c o o p e r a t i o n  a n d  h e l p f u l n e s s  from members of t h e  
Depar tment  of Defense  and  t h e  s p e c i f i c  r e p r e s e n t a t i v e s  
of t h e  Army, Navy and  A i r  Force, t w o  of whom I am v e r y  
happy  a r e  h e r e  w i t h  us t o d a y .  

We h a v e  e s t a b l i s h e d  i n f o r m a l  l i a i s o n  w i t h  t h e  
N a t i o n a l  S c i e n c e  F o u n d a t i o n ,  D i v i s i o n  of B i o l o g y  and  
M e d i c i n e ;  w i t h  t h e  U n i t e d  S t a t e s  P u b l i c  H e a l t h  S e r v i c e ,  
t h e  A s s i s t a n t  Surgeon G e n e r a l ,  a n d  Dr. James Shannon 
a t  NIH; t h e  A t o m i c  E n e r g y  Commission,  D r .  C h a r l e s  Dunham 
a n d  Dr. C h a r l e s  S c h i l l i n g ;  and  t h e  F e d e r a l  A v i a t i o n  
Agency,  th rough Dr, James Goddard a n d  Dr. John E. Smi th .  
We a r e  d e v e l o p i n g  our l i a i s o n  w i t h  these v a r i o u s  
a g e n c i e s  a t  t h e  p r e s e n t  time. 

I t h i n k  t h a t  t h a t  c o n c l u d e s  my r e m a r k s .  

1 w i l l  t u r n  t h e  f loor  b a c k  t o  Herb Rosen .  

MR ROSEN: We w i l l  e n t e r t a i n  some q u e s t i o n s  
from t h e  floor t o  a n y  of t h e  s p e a k e r s  t h a t  you may 
w i s h  t o  d i r e c t  them t o .  

QUESTI3N: I wonder i f  w e  c a n  ge t  a n  i d e a  of 
how much t h i s  C e n t e r  w i l l  cost?  

MR, RANDT: W e  have  no p r e s e n t  e s t i m a t e s  on  
t h a t .  

QUESTI9N: A n y t h i n g  a b o u t  where t h e  s i t e  w i l l  
be? 

MR, RANDT: No, w e  h a v e  no  i n f o r m a t i o n  o n  t h a t ,  
e i ther .  

QUESTION: On t h i s  L i f e  Sciences R e s e a r c h  
C e n t e r ,  a r e n ' t  you d u p l i c a t i n g  a l o t  of e x i s t i n g  f a c i l i t i e s  
t h a t  t h e  A i r  Force h a s  down a t  BPooks A i r  Force Base? 
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MR, RANDT: I t r ied t o  make t h a t  c r y s t a l  
c l e a r  i n  my p r e s e n t a t i o n ,  t h a t  I d o n ' t  b e l i e v e  t h a t  
t h a t  i s  so. I t h i n k  t h a t  t h e  ma jo r  a c t i v i t i e s  a t  t h e  
School of A v i a t i o n  and  Med ic ine  a r e  i n  t h e  a r e a  of 
b i o t e c h n o l o g y ,  a l t h o u g h  t h e r e  a r e ,  a s  you know a n d  I 
know, some o t h e r  a c t i v i t i e s  a s  w e l l .  A s  1 s a y ,  i n  
a d d i t i o n  to t h a t ,  our j u s t i f i c a t i o n  for  t h i s  C e n t e r  is 
t o  a t t r a c t  a s m a l l  h a r d  core of h i g h  q u a l i t y  p e o p l e  for 
our  program. 

QUESTION: I w o u l d  l i k e  to c o n t i n u e  t h a t .  
Why c o u l d n v t  you l o c a t e  t h i s  s m a l l  h a r d  core a t  t h e  
School of A v i a t i o n  a n d  Med ic ine  and  make u s e  of t h e  
f a c i l i t i e s  t h a t  t h e y  h a v e  a l r e a d y  b u i l t  down there a t  
c o n s i d e r a b l e  e x p e n s e .  

MR, RANDT:: I c e r t a i n l y  t h i n k  t h a t  t h a t  is 
a p o s s i b i l i t y ,  f t h i n k  t h e  d i f f i c u l t i e s  t h a t  a r i s e  
i n  r e g a r d  t o  t h a t ,  however ,  a r e  t h e  f a c t  t h a t  if t h i s  
i s  for t h e  NASA program i t  s h o u l d  be w i t h i n  t h e  a r e a s  
o c c u p i e d  b y  NASA a t  t h e  p r e s e n t  time. It w o u l d  be more 
l o g i c a l  t o  do so, 

I t h i n k  i n  a d d i t i o n  to t h a t  t h a t  there migh t  
be some d i f f i c u l t y  i n  r e c r u i t i n g  t o p  q u a l i t y  s c i e n t i f i c  
p e r s o n n e l  i n  t h i s  s i t u a t i o n .  

MRo RQSEN: Is there a m a t t e r ,  p e r h a p s ,  Of 
s h a r i n g  f a c i l i t i e s  a n d  n o t  b e i n g  a b l e  t o  ge t  these 
a t  t h e  time t h e y  a r e  needed?  

MR. RANDT: I d o n ' t  t h i n k  t h a t  would be a 
problem, The m a t t e r  of b e i n g  a d j a c e n t  t o  N A S A ,  i f  i t  
is f o r  NASA,  a n d  t h e  p o s s i b l e  d i f f i c u l t i e s  i n  r ec ru i t -  
i n g  p e r s o n n e l  in s u c h  a s i t u a t i o n  a r e  t h e  main 
r e a s o n s  

QUESTION: W., Rand$ m e n t i o n e d  t h e  f o l l o w - o n s  
t o  M e r c u r y o  B wonder Bf w e  couPd h a v e  a rough o u t l i n e  
of some of t h e  i d e a s  you p e o p l e  h a v e .  

MR. RBSEM: Do you mean from a m e d i c a l  s t a n d -  
p o i n t ?  

QUESTION: Y e s e  mom a n y  s t a n d p o i n t ,  

MR, ROSEN: T h i s  is a m e d i c a l  m e e t i n g  o n  
Project Mercury ,  
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MR, RANDT: As you know, these plans are j u s t  
now i n  p r o c e s s  of f o r m u l a t i o n .  Because  of t h e i r  fo rmula  
s t a g e  I would r a t h e r  not comment on t h a t  a t  t h i s  
p o i n t .  

QUESTION: Do you h a v e  a p l a n  t o  h o l d  a m e e t i n g s  
I r e c a l l  t h a t  a b o u t  two y e a r s  a g o  t h e r e  was a m e e t i n g  on 
b i o s a t e l l i t e s  a t  t h e  W i l l a r d  Hotel .  Do you f e e l  a n y t h i n g  
l i k e  t h a t  w o u l d  be recommended, or h a v e  you a l r e a d y  
h e l d  s u c h  a mee t ing?  

MR, RANDT: No, We a n t i c i p a t e  d o i n g  so a n d  
hope  t h a t  t h i s  w i l l  occur l a t e  i n  J u n e  or e a r l y  J u l y .  

MR, ROSEN: Of  t h i s  y e a r ?  

MR. RANDT: T h i s  y e a r .  We would l i k e  t o  h o l d  
i t  here i n  Wash ing ton .  We w o u l d  l i k e  t o  h a v e  n a t i o n a l  
r e p r e s e n t a t i o n  a t  t h i s  m e e t i n g  t o  h e l p  us d e t e r m i n e  
t h e  o b j e c t i v e s ,  t h e  a r e a s ,  and  d i s c u s s  t h e  p r i o r i t i e s  
f o r  work i n  t h e  v a r i o u s  a r e a s .  

QUESTION; What h a v e  t h e  R u s s i a n s  p u t  up? 

MR, RANDT: I b e g  your  pa rdon?  

QUESTION: What is your  a p p r a i s a l  of what  t h e  
R u s s i a  n s  h a v e  done?  

MR. ROSEN: If you w i l l  excuse m e ,  t h i s  is  
t i l l  w i t h  r e l a t i o n  t o  t h e  NASA L i f e  S c i e n c e s  Program. 

QUESTION: T h a t  i s  a p a r t  of i t ,  what  t h e  
c o m p e t i t i o n  is  d o i n g .  

MR, ROSEN: Y e s ,  a s  soon  a s  t h e  c o m p e t i t i o n ,  
i f  you w i l l  a l l o w  m e  t o  u s e  t h e  work ,  w i l l  t e l l  u s  what  
t h e y  a r e  d o i n g .  I t h i n k  i t  would  be unwise  t o  specu-  
l a t e  u n t i l  e x i s t i n g  i n f o r m a t i o n  is made a v a i l a b l e  t o  
e v e r y b o d y ,  

.. . . . 
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QUESTION: Why c a n ’ t  you q u a l i f y  i t  and say on t h e  
basis of e x i s t i n g  in fo rma t ion  t h i s  is w h a t  it looks  l i ke?  

MR. ROSEN: All r i g h t .  On the basis of e x i s t i n g  informa- 
t i o n ,  would you care to  comment on w h a t  you t h i n k  t h e  Russians 
have? I n  which case? They s a y  there i s  a dummy i n  t h e i r  s a t e l l i t e  
now .I 

DR, RANDT: I t h i n k  Genera l  F l i c k i n g e r  is be t t e r  q u a l i f i e d  
t o  answer t h a t  q u e s t i o n  t h a n  I .  

GENERAL FLICKINGER: I t h i n k  I am j u s t  more f o o l h a r d y ,  

On t h e  way i n  I was asked i f  I had any i d e a s .  Su re ,  
I always have them,  and I s t a t ed  t h e m  t h e  even ing  after it was 
announced. Very b r i e f l y ,  as you recall a l o n g  about  1955 through 
1959, t h e  Russ ians  augmented cons ide rab ly  t h e i r  an imal  and 
space  probe expe r imen t s ,  To summarize ve ry  r a p i d l y  t h e  con- 
c l u s i o n s  t h a t  t h e y  drew, t h a t  I t h i n k  is p e r t i n e n t  t o  t h e  q u e s t i o n  
asked, I would s imply  state t h a t  t h e y  f e l t  t h a t  t h e  e f fec ts  of t h e  
rocket f l i g h t ,  t h e  dynamic forces involved ,  t h e  e f f e c t s  of t h e  
p e r i o d  of we igh t l e s sness  and e v e r y t h i n g  e lse ,  had no i r r e v e r s i b l e  
e f fec ts  upon t h e  subjected a n i m a l s ,  

However, t h e y  made c o n s i d e r a b l e  p o i n t  of t h e  fact i n  
a l l  of t h e i r  summaries t h a t  t h e  actual mechanics of t h e  r ecove ry  
phase was t h e  m o s t  d i f f i c u l t  p a r t  of t h e  exper iment  and t h e y  
los t  s u b j e c t s  and records as a r e s u l t  of  f a i l u r e  of t h e  components 
i n  t h a t  phase. 

L a s t  yeas when Dr,, Lovelace and I were i n  Russ ia  there 
were two medical a s p e c t s  of t h e  t o t a l  area of man i n  space  on 
w h i c h  t h e y  were m o s t  i n t e r e s t e d  i n  exchanging i n f o r m a t i o n .  The 
f i rs t  a g a i n  was how f a r  w e  had g o t t e n  a l o n g  i n  hand l ing  t h e s e  
dynamic forces of r e -en t ry  9- stabi l izat im,heat  p u l s e ,  and 
t h e  d e c e l e r a t i o n  and impact forces. T h i s  was g e n e r a l  i t e m  
No, 1. 

N o ,  2 was how f a r  had  w e  g o t t e n  a l o n g  i n  c o n s i d e r a t i o n  
of t h e  moni tor ing  on a biologic scale, you might s a y ,  of con- 
t i n u o u s  moni tor ing  of space  ambient r a d i a t i o n s .  

I n  t h e  J u l y  9959 s h o t s  t h e y  used a to ta l  c a p s u l e  w e i g h t  
of approximate ly  5,000 pounds and con ta ined  i n  t h i s  c a p s u l e  was 
qu i t e  a large v a r i e t y  of expe r imen ta l  t e s t  an ima l s .  

It also became appa ren t  from some of t h e  r e s u l t s  t h a t  
t h e y  may have done t w o  t h i n g s  i n  t h e s e  p a r t i c u l a r  exper iments  t o  
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real ly  wring o u t  t h e i r  r e - e n t r y  sequencing by having t h e  t o t a l  
package come back i n  a t  escape v e l o c i t i e s ,  by v f r t u e  of t h e  
computed he igh t  and t h e  computed angle  of r e -en t ry .  T h i s  you 
m i g h t  s ay  would be p r o o f - t e s t i n g  a manned capsu le  t o  t h e  
extreme l i m i t s  i n  ma lpos i t i on ing  p r i o r  t o  angle  of r e -en t ry .  

I t  is p o s s i b l e  t h a t  i n  t h i s  experiment t h e y  d i d  make 
Some a t t empt  at  moni tor ing  ambient r a d i a t i o n s  and perhaps some 
attempt t o  c a r r y  o u t  p re l imina ry  i n v e s t i g a t i o n s  on some s h i e l d -  
1 ng problems 

T h i s  last  s a t e l l i t e  s h o t  1 t h i n k  aga in  i n  my own 
terms f i ts  t h e  g e n e r a l  p a t t e r n  of e v e n t s  and r e a l l y  b r i n g s  
them up t o  a p o i n t  i n  time where  you might s a y  they  are ready 
for  a manned s h o t ,  and I t h i n k  probably maybe more t h a n  a 
s i n g l e  man i n  o r b i t ,  

Vmhat I t h i n k  t h a t  t h e y  have done -- of c o u r s e ,  w e  
have known from e x t r a p o l a t i o n s  of t h e i r  Lunfks and other s h o t s  
t h a t  t h e y  had a c a p a b i l i t y  of p u t t i n g  up somewhere i n  t h e  
300-mile c i r c u l a r  o r b i t  r anges  somewhere around 10,000 pounds, 
Ten thousand pounds, as you a l l  know, is something t h a t  you 
C a n  do a g r e a t  m o u n t  w i t h ,  You can  do t h i n g s  l i k e  adding 
ano the r  crew member, You can  do t h i n g s  l i k e  adding accesso ry  
lift d e v i c e s ,  and a l l  sor t s  of redundancy i n  terms of t h e  
mechan ica l  r e l i a b i l i t y  and s a f e t y  of t h e  to ta l  c o n f i g u r a t i o n .  

What I b e l i e v e  t h a t  t h e y  d id  on t h i s  p a r t i c u l a r  s h o t  
was to pu t  up t h e i r  t o t a l  o r b i t i n g  payload of around 9,000 
pounds. 

QUESTION: Nearly t e n  

GXNERAL FLPCKINGER: Yes, t h e y  have s ta ted t h a t  t h i s  
t o t a l  body is going  t o  do part of the r e - e n t r y ,  and at a 
c e r t a i n  p o i n t  i n  t i m e  t h e r e  is going  t o  be an i n g e c t i o n  of 
a h e r m e t i c a l l y  sealed crew c a b i n  of approximately 5,000 pounds" 
Now, why do t h e y  want t o  c a r r y  o u t  t h i s  p a r t i c u l a r  s e p a r a t i o n ?  
I t h i n k  t h e y  wanted t o  do it for  these r easons :  F i r s t  of a l l ,  
if you have s t u d i e d  any of t h e  heat p u l s e s  from e i t h e r  ou r  
old Air Force c a p s u I e s ,  manned space  capsules or Mercury, YOU 
w i l l  realize t h a t  your h e a t  p u l s e  i n  a bal l is t ic  re -en t ry ,  
a l though it is a s h o r t  and f a i r l y  s t e e p  peak, n e v e r t h e l e s s  
ma in ta ins  a f a i r l y  high tempera ture  i n  t h e  c a p s u l e  over  a 
r e l a t i v e l y  long  p e r i o d  of L i m e  even a f t e r  it g e t s  down on 
t h e  ground, 

I n  o t h e r  words, even a t  t h e  end of an hour or t w o  
YOU S t i l l  have a f a i r l y  high ambient tempera ture  i n s i d e  of 
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your c a p s u l e .  

I t h i n k  t h a t  w h a t  t hey  4re p lann ing  on i n  t h i s  
p a r t i c u l a r  c o n f i g u r a t i o n  is r e a l l y  an emergency t h a t  would 
handle ,  f i rs t  of a l l ,  a c o n s i d e r a b l e  d e v i a t i o n  from t h e  pro- 
j e c t e d  f l i g h t  path of t h e  main body. In other words, if it 
beg ins  t o  develop  tumbling moments or  o s c i l l a t i o n s  t h a t  
become i n t o l e r a b l e  

Secondly,  i f  t h i s  come$ down, we y r i l l  s a y ,  and if 
t h e  m a j o r i t y  of t h e  t r a n s f e r  of t h e  v e l o c i t y  goes i n t o  h e a t ,  
and t h e  bu lk  of your heat is con ta ined  i n  t h e  outer s h e l l ,  
t h e n  w e  w i l l  s a y  at somewhere between 6Q,000 and 40,000 
t h i s  t h i n g  would be ejected w i t h  t h e  crew and s t ab i l i zed  and 
drogue down much as our Mercury capsule and you would be 
completely r e l i e v e d  of t h e  remain ing  heat t h a t  is con ta ined  
i n  t h e  o u t e r  s h e l l ,  

So t h a t  your  chances  ~f s u r v i v a l ,  once down i n  t h e  
terrestr ia l  s i t u a t i o n ,  i n  case you bad i n j u r y ,  would be much 
greater. 

L a s t l y ,  and t h i s  p robably  is no t  too impor t an t ,  but 
a g a i n  I t h i n k  i t  refers  back t o  a concern of t h e i r s  because 
t h e y  have so much extra  t h r u s t  t o  p l a y  w i t h  anyway,, l a s t l y  
would be t h e  q u e s t i o n  of g e t t i n g  some misal ignment  of t h e i r  
t h r u s t  and s t a b i l i z a t i o n  and p u t  themselves  i n t o  a n  e c c e n t r i c  
o r b i t ,  the apoeee of w h i c h  w i l l  be i n  t h e  proximal  Van Al l en  
l a y e r .  i n  which e v e n t  t h e y  would get a c o n s i d e r a b l e  i o n i z a -  
t i o n ,  b remss t rah lung  and a c t i v a t i o n  of t h e  outer s h e l l ,  t h e y  
could i n i t i a t e  r e -en t ry  and cons ide rab ly  reduce t h e  exposure  
of t h e  i n d i v i d u a l  in t h e  i n n e r  s h e l l  by p u l l i n g  h i m  o u t  of 
i t  J u s t  as soon as it had  accep ted  t h e  bu lk  of t h e  stress 
of r e - e n t r y ,  

QUESTION:. What are t h e  s h o t s  you referred t o  of  
last J u l y ?  1 d o n ' t  recall .  

GENERAL FLICKINGER: They d id ,  I t h i n k  on J u l y  2 
and July 7 -- 

MR, ROSEN: These were s t r a i g h t  up and down. 

GENERAL FLICKINGER: S t r a i g h t  up and down. They 
d i d  t w o  s e p a r a t e  ser ies  i n  which thgy  had qui te  a menagerie  
aboard 

. . ". 
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CJJESTION: General F l i c k i n g e r  i n  our Discovery capsu le  
w e  t r i e d  t o  g e t  it back 26 or 27 hours  a f t e r  launch. The Mercury 
w i l l  be scheduled f o r  on ly  three o rb i t s .  

MR, ROSEN: Could I i n t e r r u p t ?  There is no relation- 
s h i p  between t h e  recovery  phase of t h e  Discoverer  program and 
t h e  Mercury program. 

QUESTION: 1 am q u i t e  aware of t h a t .  I t  seems t o  m e  
t h a t  t h e  Russians may be t r y i n g  t o  do t h e  two t h i n g s  together 
here,  But t h e  p o i n t  is t h a t  i n  both of  our  programs w e  t r i e d  
t o  do  it f a i r l y  soon a f t e r ,  P t  is a one-day o p e r a t i o n .  Here 
t h e y  have been up s e v e r a l  days.  
c a p s u l e  may have f a i l e d ?  Do you t h i n k  they  are  programming 
it  fo r  a week i n  space  be fo re  they  br ing  i t  down or  wha t?  

Do you t h i n k  t h a t  t h e i r  

GENERAL FLICKINGER:' P t h i n k  i t  is an open-ended 
experiment ,  I t h i n k  t h a t  r e a l l y  there are two p a r t s  t o  t h i s 6  
t h i n g  t h a t  I have j u s t  mentioned, my own op in ion  of w h a t  t hey  
could  p o s s i b l y  g a i n  from a p a r t i c u l a r  c o n f i g u r a t i o n  l i k e  t h i s .  
The o t h e r  t h i n g ,  w h i c h  is probably e q u a l l y  impor tan t ,  is t h e  
de t e rmina t ion  of r e l i a b i l i t y  of components by time. Th i s  is 
the b i g  bugaboo in any l i f e  s p o r e  system, as you well know. 

So my f e e l i n g  is t h a t  t hey  w i l l  keep t h e  t h i n g  up 
as long  as evesythi'ng is f u n c t i o n i n g ,  you m i g h t  s a y  t o  t e s t  
i t  t o  e x t i n c t i o n  almost. 

MR, ROSEN: Gentlemen, w e  are going  f a r  a f i e l d  o f  
l i f e  s c i e n c e s .  

QUESTION: Why no t  some k ind  of animal ,  General? 
Is it t h a t  t h e  weight f a c t o r  of t h e  l i f e  s c i e n c e s  sys tem 
would be too much p e n a l t y  t o  pay? Why d o n ' t  t h e y  have some- 
t h i n g  that is a l i v e  i n  there? 

MR. ROSEN: S h a l l  w e  make t h i s  t h e  las't one on 
t h i s ?  

GENERAL FLICKINGER: Again, I t h i n k  t h i s  goes back 
t o  ;I p e c u l i a r  phi losophy t h a t  t h e  Russians have established, 
and they  have c e r t a i n l y  e x i b i t e d  t o  u s  over  there: I t h i n k  
t h e y  are s e n s i t i v e  on t h e  p o i n t  t h a t  many people  over t h e  
p a s t  g e n e r a t i o n  have impugned t h e  S o v i e t s  w i t h  t h r u s t i n g  
aut l i f e  very cheap ly ,  I t h i n k  they  realize t h a t  theyhave 
a tremendous propaganda dev ice  here if t h e y  go over  comple te ly  
on t h e  humanis t ic  s i d e ,  And I t h i n k  they  l ea rned  t h e i r  l e s s o n  
f r o m  La ika  and t h a t  t hey  haven ' t  p u t  an animal  up here because 
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they  want t o  s a y  t h a t  we have actual ly  s u b j e c t e d  no l i v i n g  
c r e a t u r e  t o  a t o t a l  space  experiment u n t i l  w e  know t h a t  w e  
have proven out  a l l  of t h e  a s p e c t s  w h i c h  w i l l  b r i n g  t h e  animal 
o r  man back i n  a safe r e t u r n .  

MR, ROSEN:: D o  we have any q u e s t i o n s  on tho NASA 
l i f e  science program? 

QUESTION: I n  t h e  Kenney r e p o r t  there  is a statement 
t h a t  t h e  m i l i t a r y  s e r v i c e s  p r e s e n t l y  appear  t o  posses s  a 
c a p a b i l i t y  i n  excess of t h e i r  own needs -- t h i s  is w i t h  r e s p e c t  
t o  l i f e  sciences -- and are eage r  t o  coope ra t e  i n  every  way 
p o s s i b l e  ., 

I t  d o e s n ' t  seem -- u n l e s s  t h e  m i l i t a r y  does go i n t o  
space  work, w h i c h  t hey  d o n ' t  seem t o  be a b l e  t o  do  p o l i t i c a l l y  
a t  t h i s  t i m e  -- t h a t  t h e  m i l i t a r y  w i l l  be u s i n g b e i r  l i f e  
s c i e n c e s  l a b o r a t o r i e s  very  much. That Js, they  s t i l l  w i l l  
have excess t i m e .  Does t h i s  mean t h a t  NASA w i l l  be employing 
t h e  m i l i t a r y  as a l i f e  s c i e n c e s  aid f r o m  here on o u t ?  

DR, RANDT: We i n t e n d  t o  have it t h a t  way and w e  
would l i k e  t h e  suppor t  by d i r e c t  t r a n s f e r  of funds .  

We want t o  suppor t  t h e  d e s i r e d  p r o j e c t s  i n  t h e  
m i l i t a r y  s e r v i c e  l a b o r a t o r i e s  by d i r e c t  t r a n s f e r  of funds .  

QUESTION: Then i n  e f f ec t  NASA w i l l  be employing 
t h e  m i l i t a r y ,  t h e  m i l i t a r y g s  l a b o r a t o r i e s ?  

DR, RANDT: Correct. 

QUESTION: What w i l l  these machines  be l i k e  t h a t  
W i l l  i d e n t i f y  o r g a n i c  compounds? Th i s  w i l l  be landed on t h e  
Surface, it w i l l  d i g  a h o l e  and f i l t e r  through subs t ances?  

MR, ROSEN: The q u e s t i o n  is on t h e  technology t h a t  
w i l l  be used .  

DR, RANDT: T h i s  is j u s t  a t  t h e  beg inn ing  of i t ,  
But t h e  s u g g e s t i o n  h a s  been made t h a t  t o  l and  a mass spe t romete r  
or a h e a t  emis s ion  s p e c t r o m e t e r  t h a t  w i l l  i d e n t i f y  o r g a n i c  com-  
pounds, and a t  f i r s t  telemeter t h i s  d a t a  back. D r ,  Lederberg,  
t h e  Nobel P r i z e  winner i n  g e n e t i c s ,  is now developing  a 
dev ice  fo r  i d e n t i f y i n g  l i f e  forms w i t h  an  au tomat ic  micro- 
scope w i t h  a f i x e d  f o c a l  l e n g t h  of q u a r t z  rod  l i g h t  s o u r c e  
i n  a vidicom tube  f o r  t h e  purpose of remote a n a l y s i s  of l i f e  
forms . 

.. . 
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QUESTION: I t  seems l i k e  i t  is a rather  peculiar 
r e l a t i o n s h i p ,  t hen ,  w i t h  t h e  m i l i t a r y  working for  a c i v i l i a n  
agency on a long-term basis, I wonder how t h i s  a f f e c t s  t h e  
m i l i t a r y .  

MR. ROSEN: You r ecogn ize  t h a t  NASA s t i l l  t r a n s f e r s  
funds  t o t h e  A i r  Force and Army for  some of i t s  p r o j e c t s  t h a t  
are n o t  associated w i t h  l i f e  s c i e n c e s .  

QUESTTON: T h i s  l ooks  l i k e  a long-time r e l a t i o n s h i p .  
The m i l i t a r y  have been working for A c i v i l i a n  agency. 

MR. ROSEN:: When you s a y  t h e  m i l i t a r y  you are t a l k -  
i n g  about a great b ig  b a l l  of wmg. 
e l e m e n t s ,  Where t a l e n t  is a v a i l a b l e  and w e  are able t o  
purchase  t h i s ,  I t h i n k  w e  w i l l  do it ra ther  t h a n  d u p l i c a t e  
t h e  f a c i l i t y  o r  d u p l i c a t e  t h e  t a l e p t .  We w i l l  t r y  t o  seek it  
o u t  e 

We are t a l k i n g  about s m a l l  

CAPTAIN PHOEBQS: We i n  t h e  m i l i t a r y ,  i n  t h e  Navy, 
have been f o r  a l ong  t i m e  go ing  as far out i n  probing  advanced 
s p a c e  aeromedica l  problems as we can .  P m i g h t  mention two 
examples w h i c h  are I t h i n k  i l l u s t r a t i v e ,  One is t h e  work w e  
have done wi th  our c e n t r i f u g e  at J o h n s v i l l e ,  T h i s  is an  
advanced in s t rumen t  for prob ing  a31 facets of a c c e l e r a t i o n  
&at  is n o t  e q u a l l e d  any p l a c e  else i n  t h e  world. 

We have a l i m i t e d  amount of funds  i n  order t o  
pursue  these i n t e r e s t s  which are o f  i n t e r e s t  t o  us  from a 
m i l i t a r y  v iewpoin t ,  and we i n t e n d  t o  con t inue  pu r su ing  these 
i n t e r e s t s ,  whether  t h e y  are fo r  a v i a t i o n  or s p a c e  v e h i c l e s .  
fie st i l l  need t h e  same k i n d  of fundamental  knowledge, 

Here i n  t h i s  r e l a t i o n s h i p  w i t h  NASA w e  have a 
chance t o  accelerate t h i s  whole t h i n g  i n  our mutual i n t e r e s t .  
The problems are ve ry  much t h e  sme, The fundamental  knowl- 
edge t h a t  we need i n  order t o  s o l v e  them w e  are go ing  t o  
get e v e n t u a l l y ,  T h i s  is a means o f  a c c e l e r a t i n g  i t .  

Another example pe rhaps  is our s tudy  of d i s o r i e n t a -  
t i o n  a t  Pensaco la ,  Here w e  have developed some d e v i c e s ,  a 
human d i s o r i e n t a t i o n  d e v i c e  i n  a r o t a t i n g  room, t h a t  w a s  
p lanned o v e r  a p e r i o d  of years long before anybody started 
t h i n k i n g  about space, N o w p  w i t h  this space problem con- 
f r o n t i n g  us ,  t h e y  come i n t o  a new.ba l lpa rk  of importance 
and w e  w i l l  be able, w i t h  N A S A v s  h e l p  and hope, t o  accelerate 
our i n v e s t i g a t i o n s  i n  t h i s  area which are impor t an t  t o  us  
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whether we are going  t o  go on i n  advanced a i r c r a f t  or i n  
tl space  v e h i c l e .  
si1 i p "  

I t  is a muta l ly  p r o f i t a b l e  working relation- 

MR. ROSEN: I t h i n k  t h a t  answers it .  

QUESTION: Another question on how t h e  NASA space 
f l i g h t  program is developing .  I wonder if one d t h e  gentlemen 
cou ld  g ive  u s  an up-to-date r e p o r t  on t h e  s t a t u s  of  t h e  
Redstono f l i g h t s ,  e i t h e r  manned, unmanned, monkeyed, o r  
w h a t  have you? 

MR. ROSEN:: I t h i n k  t h a t  is a b i t  a f i e l d  a t  t h i s  
t i m e  . 

QUESTION: Why? 

If t h e y  d o n P t  know, they  ought  to. 

MR. ROSZN: S t a t u s  is as scheduled is t h e  best  I 
c a n  g ive  you a t  t h i s  t i m e ,  u n l e s s  somebody wants  t o  add 
t o  it. 

Are t h e r e  any more? 

I f  n o t ,  thank  you very  much. 

('i'ihereupon, a t  4:23 p.m., t h e  confe rence  was 
concluded . ) 



. .  

NATIONAL AERONAUTICS AkD SPACE AdMlNlSTRATlON 

WASHIWOTOW 25, D. C. 

FOR, RELEASE UPON PRESENTATION: 
Expected around Noon, WeClnesday, May 18, 1960 

Address by Ira H. Abbott 
Director, Office of Advanced Research Programs 

of the 
National Aeronautics and Space Administration 

before the 
American Association of Airport Executives 

New York City 

May 18, 1960 

******** 
Ladies and Gentlemen: 

I want to thank the members of this distinguished organization 

for the opportunity to discuss NASA's aeronautical research program, 

with particular reference to the supersonic jet transport and its possible 

effect upon airport design, facilities and management. 

I think you will all agree that in our business, it is equally fl/ 

interesting to look back as it is to look forward. A mere 20 years ago, 

for example, some of us at the National Advisory Committee for Aero- 

nautics -- NASA's predecessor 0rganization)which we absorbed -- were 

acquiring research information to develop a practical 400 mph military 

airplane. Today we are deeply involved with research on a 2,000 mph 

commercial jet transport capable of whisking passe 

to London in less than two hours. With three tran 

such an airplane could carry nearly as many passengers in a week as 

from New York 

ntic flights a day, 
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the Queen Mary which takes almost a week to crops. It wouldn't 

take many of these airplanes to handle all t r ans2cea  d f  passenger 

traffic. Supersonic air transportation will bring such trips into the 

commuting range. 

I am optimistic about supersonic transports despite the myriad 

of difficult problems we have yet to solve, I think we can have oper- 

ational supersonic jet transports in about 10 years. Apart from the 

airplane itself, and its economics and efficiency, supersonic air 

transportation will involve changes in the entire complex of airports, 

traffic control, and navigational and safety systems. 

Once a supersonic airplane is airborne, it must fly along a pre- 

cisely controlled flight path with little or  no delay. It must rely 

heavily upon automatic flight control and stabilization systems, and 

rapid automatic traffic control and weather forecasting over the entire 

route. These airplanes will be moving much too fast to depend solely 

upon very much "eyeball" calculation. In short, a supersonic airplane 

requires a finely engineered, compatible transportation system. 

c- 

Tied in with the supersonic transportation system will be a network 

of feeder lines. Depending upon the c f r c u s t a n c e s  and geography, these 

lines will employ vertical take-off and landing (VTOL) aircraft, short 

take -off and landing (STOL) aircraft, helicopters, and/or medium-range 

jets and turboprops. 
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Take -off runway requirements for supersonic transports are 

difficult to pin down at this juncture. They will depend largely upon 

power plant arrangement and aerodynamic design. One such arrange- 

ment under study proposes to employ four turbofan engines which 

could get a 100-passenger plane off in less than 10,000 feet. Other 

studies,depending on the number of engines and the thrust to weight 

ratio used, indicate that perhaps a 12,000 f t ,  runway may be required. 

But here I would like to add a note of caution: as you know, history has 

shown that we have had a tendency to underestimate these things. 

It is likely that these 350,000- to 600,000-pound airplanes will 

require considerable reinforcement and smoothing out of runways and 

taxi strips. The response of supersonic transports to accelerations 

due to the roughness of runways and taxiways is a subject for further 

study. In the next 10 years, more people than ever before will be 

flying in larger, faster airplanes over greater distances than ever 

before. This adds up to problems for  the airport executive. 

As  for development of the aircraft itself, it involves equally many 

prickly problems, the first of which is expense. I believe that the 

supersonic transport will be borne of teamwork between the FAA, NASA, 

perhaps the military and the aircraft industry, with their superb design 

staffs and manufacturing capabilities and their operating customers -- 
the airlines -- with their unique knowledge of operational requirements. 

This system has worked well for more than 40 years, gaining U, S. 

supremacy in the air. 
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Now, to the technical problems, 

Flight efficiency of most proposed supersonic transport designs 

is high at their design cruise speed but low at subsonic speeds. On a 

trans-ocean flight, for example, a supersonic transport may use up 

as much as one-third of i ts  fuel during climbout, if subsonic climb is 

used for noise purposes. The reason for this, to over-simplify, is 

that at supersonic speeds, very little wing surface is required whereas 

more wing surface is needed in the subsonic range. 

Next, we have the problem of drag. Using poetic license, I would 

say that the drag encountered at supersonic speeds will be three times 

that of the subsonic transport. Adequacy of current aluminum structure 

for cruising near Mach 2 at around 200 degrees Fahrenheit has not been 

established definitely, The outer skin temperature at Mach 3 will be 

about 400 degrees Fahrenheit -- hot enough to bake biscuits. Therefore, 

today's conventional construction methods must be extended into areas 

of new knowledge and new techniques of fabrication. The use of stain- 

less  steel and sandwich-type construction may be required, but much 

research has yet to be done. 

Then there is the safety factor, Today's jets fly at  about 40,000 

feet. Supersonic aircraft will cruise at 60,000 to 70,000 feet and must 

incorporate features to eliminate the danger of decompression. 

Finally, we have the problem of making the supersonic transport 

*'socially acceptable" from the noise standpoint. A s  far as engine noise 

. . . . . . . . . . . . .  - . __ ... . . .  - ........ .- ... . . . . . . . . .  
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is concerned, I believe it can be held close to the levels we  have today 

with existing subsonic transports. If turbofan-type engines are de- 

veloped to their fullest potential, the total noise power may be somewhat 

reduced and the noise spectrum will be shifted to lower frequencies. 

Jet exhaust mufflers may be eliminated, but some provision to reduce 

the fan noise both on the ground and in flight will be incorporated. Ground 

run-up jet exhaust mufflers will  still be required. 

Another noise problem is that of the shock wave o r  pressure 

discontinuity which always accompanies a supersonic airplane. This 

wave sweeps along the ground below and behind the airplane, causing 

a sudden noise like a crack of artillery fire. It is commonly called 

“sonic boom1’ and I needn’t elaborate on it for you gentlemen. A s  you 

well know, the sonic boom can be more than an annoyance because it is 

capable of breaking windows, causing plaster to fall, and other damage. 

However, it is fortunate that the boom intensity is low when theaircraft 

is flying at the high altitudes required for economical cruise. 

The sonic boom problem is most important during the climb and 

let-down of the aircraft, because the speed should be subsonic to avoid 

this noise when the altitude is less than about 35,000 o r  40,000 feet. The 

primary problem is in the climb because the configurations that are ef - 
ficient at supersonic speeds are not efficient at subsonic speeds, and 

neither is the propulsion system. Consequently, the best supersonic 

configurations would use excessive fuel during the subsonic climb, as 

I said earlier, 

............... ......... . . . . .  . . . . . . . . . . . . . . . . . . . .  - ...  . . . . . . . . .  ~. 
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NASA has done considerable research on this noise problem. 

It would be nice to say that we see our way completely out of it, but we 

do not. However, we have established that, aside from meteorological 

conditions, the intensity depends on the altitude of flight, the size of the 

airplane, and to a lesser extent on the speed of the aircraft. 

Considerations of the climb-out noise problem will require the 

designer to compromise the configuration to obtain adequate subsonic 

performance. Ideally a change of configuration should be used if this 

is practical. Some configuration changes have been in use so  long we 

take them for  granted; they include retractable landing gears and the 

large wing flaps used for landing and take-off. We are now investi- 

gating configuration changes which indicate promise of large performance 

gains at subsonic speeds including climb, landing and take-off without 

introducing excessive complication and weight. 

We at  NASA have been interested in the supersonic transport since 

our research first  indicated the feasibility of a long-range supersonic 

cruise bomber. A s  you know, these research findings led to initiation 

of the B-70 bomber -- aptly named the l'Valkyriell for the mythical Norse 

war  maidens who hovered over the battle choosing those who were to be 

slain. 

In some respects, construction of the supersonic transport will be 

more difficult than building the B-70. For  example, the comme@&l plane 

will need more space for passengers, luggage, and so forth. We achieve 

. .  - . . . . . . . . . . . . . . . .  .I . . ~. . . . . . . . . . . . . . . . . .  - ... ,. -. . -tl . 
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efficiency at supersonic speeds by means of slender shapes, and the 

supersonic bomber can have a much narrower waistline than the trans- 

port. Furthermore, each airplane must have a long operating life to 

be economical. It must also have substantial growth potential to avoid 

large later developmental costs to achieve increased performance. 

This question of choosing the right size initially is a critical one. 

I have merely touched upon the major problems we are facing 

with the supersonic jet transport. But there is no question of either 

its feasibility or its inevitability, both as a national prestige symbol 

and a commercial must. 

In conclusion, I would like to say a few words about NASA. 

Of late, many persons have expressed the fear that with NASA's 

pre -occupation with i ts  space mission, aeronautics will be neglected. 

I assure you that this is not the case. 

We are frequently asked to say how much of our research is being 

directed toward aeronautics, how much toward space flight. It is well- 

nigh impossible to say. We are not dealing with oil and water -- aero- 

nautics and astronautics blend. Basic research in heat -resistant metals, 

for example, may lead to applications in both areas. Space vehicles must 

fly into and out of the atmosphere. At NASA we are at work on everything 

from the zero-speed VTOL aircraft to boost-glide vehicles capable of 

satellite speeds. A s  long as there is a requirement for new concepts in 

air transportation, we at the NASA will be at work on the research problems. 

that air transportation has a 

NO. 60-198 

- _- - _" _ -  - -  

To say the least, technical progress indicates 

bright future. **** 
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M r ,  Chairman and Menibers OS t,he Committee: 

I want t o  thank you for this opportunity t o  t e s t i fy  i n  

behalf of NASA's 1961 f i s ca l  year budget appropriations 

request. A s  passed by ehe House of Representatives recently, 

H.R. 11776, the Independent Offices Appropriation B i l l 8  

contained a $38,985,000 reduction from t.he $ 9 1 5 , O O O 8 0 0 0  

recommended by khe President for the National Aeronautics 

and Space AdminPstra%ion. 

W e  are here today requesting a complete restoration 

of the funds ebiminated, I would not be carrying out my 

responsibility to the Congress8 as well as the Executive 

branch of the Goverrsrasemk, if 3% did not inform you tha t  this 

reduction w i l l  materially m!striet# i f  not substantially 

jeopardize, our progress toward the national objectives 

of scient i f ic  and technical. leadership i n  the aeronautical 

and space fields.  

I_ - - I -. . -. _. 
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I must b lunt ly  inform YOU, without indulging i n  either 

hysteria or unsubstantiated cr ies  of alarm, that. the cut made 

by the House i s  i n  no way compatible w i t h  NASA's responsibil i t ies 

for the in i t ia t ion  of long head time projects or the acceleration 

of national priority programs such as manned space f l igh t  and 

the Saturn program, Nor is a reduction of any amount i n  NASA's 

urgently needed fundso consistent. w i t h  criticism f r o m  s o m e  

Congressional quarters that  our budget and program have been 

and are inadequate, X t  is impossible t o  correlate some times 

w e l l  founded criticism of deficiencies i n  the U , S ,  space ex- 

ploration program w i t h  Congressional reductions i n  v i t a l  areas 

of that  program, On the one hand w e  are repeatedly urged t o  

"leapfrog the Russians" with our technological effor ts  and on 

the other, we  are expected, apparently, t o  carry out our space 

effor ts  w i t h  reductions of a budget tha t  is, i n  many ways, 

already too conserva%fveo 

Although the NASA has been i n  operation for only eighteen 

months, €or the second consecutive year NASA has already had 

to come back t o  the Cslagresss to request reinstatement of c u t s  

in our original budget requests, Today, and for the foresee- 

able future,  our most precious ingredients are t i m e  and 

capable, imaginative meno The time advantage enjoyed by our 
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international competitor w i l l  not be reduced when we adopt the 

philosophy advocated by some that  funds requested from the 

Congress can be obtained, i f  s t i l l  necessary, af ter  a year's 

delay. 

The space exploration program of the Nation has gained 

considerable momentum i n  recent months. A l l  of us, I am sure, 

are gratif ied and reassured by the successes of Vanguard 111, 

Explorers V I  and VIIo Pioneer V, and Tiros I, the experimental 

weather s a t e l l i t e ,  Pioneer V, i n  carrying communications 

further from the earth than has ever been accomplished before - 
10,201,113 m i l e s  as of noon today--is a breathtaking pioneer 

i n  space exploration, Similarly, Tfros f, with i t s  amazingly 

successful photographic coverage of cloud formations over 

millions of miles of the globe, has provided the American 

public and the r e s t  of the world, the first tangible indication 

of the practical  benefits that w i l l .  flow from space research 

i n  the near future, Beyond even these spectacular achieve- 

ments, the ra t io  of successes t o  failures i n  a l l  of our space 

f l igh ts  has improved somewhat i n  recent monthse The detailed 

score board w i l l  be shown to you la te r  i n  our presentation. 

I n  the past year, NASA has prepared and placed before 

the Congress and the people the Nation's long-range plan 

. .~ , . .. - . . . -_ - ._. ... ." . . .I _. . . .  - .... . ... .- .. _.-._. ~ ,. . . . . . . . . .. -- -ll_." I. 
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for  space explorationo 

have met with an encouraging and stimulating public response. 

Although we s t i l l  are confronted with disappointments, such 

as i n  Project Echo recently, and although problems of major 

magnitude l i e  ahead, our scient is ts  and engineers face the 

future w i t h  confidence and conviction, They are enti t led t o  

the Nation's firm and unwavering support, 

The ten-year objectives of t h i s  plan 

A s  the C o d t t e e  menibers know, the United States t r a i l s  

the Soviet Union i n  one area of space technology--that of 

high t h r u s t  launch vehicles. While we expect during calendar 

year 1961 t o  be able t o  f l y  a few missions using the new Thor 

and Atlas Agena B and the Centaur launch vehicle systems, the 

Saturn vehicle w i t h  1-5 million pounds of th rus t  w i l l  not 

become operational u n t i l  1964, It is our belief that. only 

then can we be f u l l y  competitive acros's the board w i t h  the 

Soviet Union i n  space exploration, 

times required for developments such as these, the issue as 

t o  whether th i s  i s  the time to reduce a "hard core" space 

exploration budget must be squarely faced e 

I n  view of the long lead 

Here are some basic facts which w i l l  be discussed in 

greater de t a i l  for you by our Associate Adrainistrator. 
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The $388985,000 eat of the Houseo when related t o  the 

$915,000,000 requested by NASA comes t o  four per cente But 

a major part  of the $91%,00Q,000 is committed for incrementally 

funded, prior year @ontraCtse or for the continued prosecution 

of programs requiring sustained effor t  for  several years. 

Since it would, i n  most casesB be expensive--and i n  a l l  cases 

wasteful-to cancel or  restrict existing projects, we  can only 

apply th i s  cut sensibly to umeodt ted  funds i f  we  are t o  avoid 

a substantial unbafmcfng of our research ac t iv i t ies -  Accord- 

ingly, a four per cent reduction must be taken on a much 

smaller amount of funds and the percentage radically increases-- 

i n ,  some cases, up to 20 per cent, What I am saying is that  

the proposed cut must 'be viewed as a rather substantial per- 

centage of the programmed expenditures w h i c h  w i l l  be affected. 

Secondly, research a d  development costs have r i s e n  since 

preparation of the fiscal year 1963, budget reques t  t o  an extent 

that  we have become increasingly concerned about our ab i l i ty  

t o  m e e t  planned program objectives within the  limitation of 

the t o t a l  $915,000,000 requested, 

We are  not happy about this situation but candor compels 

m e  t o  point out t h a t  it is not t o  be unexpected, 
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Costs outrun estimates i n  research and development 

operations for many reasons, the most important being that,  

by definition, research takes us into the unknown w h e r e  

precise estimates are difficult--in fact ,  impossible to 

achieve i n  many areas. Programs are changed t o  meet new 

developments, unforeseen d i f f icu l t ies  Occur, acceleration of 

ac t iv i t ies  takes place to m e e t  new Schedules, cost increases 

are confronted--these are the day t o  day r ea l i t i e s  of the 

research and development business.  

Nevertheless, NASA budgets t i gh t ly  because w e  believe 

it the most sound method of f i sca l  operation and because we 

believe the Congress would not w a n t  us t o  do otherwise. 

we s t i l l  face the fact-and I have been candid w i t h  Congress 

about i t-- that  we are i n  the Kitty Hawk stage of an exceed- 

ingly costly, rapidly developing technology. I n  top priority 

projects such as Mercury, we are, i n  effect, designing on the 

lathe. What this adds up to i s  tha t  a t  t h i s  stage i n  the 

development of the Nation's program, our ac t iv i t ies  are 

apt t o  get ahead of estimates. 

B u t ,  

I n  the report of the House Committee on Appropriations, 

the recommended reductions were made on a program-by-program 

basis and they seem to imply that  we had provided a margin 
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of approximately three per cent as a contingency i n  a l l  the 

program estimates. As I suggested t o  you earliero the NASA 

operating experience over the l a s t  eighteen months has con- 

s is tent ly  demonstrated tha t  the estimates presented t o  the 

Caengress have been lower than eventual costs. And yet we  

believe tha t  sound budgeting requires tha t  we make every effor t  

t o  be conservative i n  our cost. estimating, I n  providing the 

Congress w i t h  honest f i sca l  estimates, I can assure you that 

the  NASA has no cushion to absorb either cost increases w h i c h  

already face us  or reductions i n  the funds as voted by the 

House, 

I n  f i sca l  year 1960 for instance, there have been major 

overruns on Tiros I and its boostero on the development of 

the Nuclear Emulsion Recovery Capsule (NERV), and on the Pioneer 

V and the Explorer sa te l l i t es .  These unforeseen cost increases 

have had t o  be covered at the expense of other programs since 

no contingency funds w e r e  provided, Some of these programs 

have been reduced i n  scope, others deferred as we  robbed them 

t o  get on with the more immediate tasks, 

W i t h  your permission, P would l ike  to deal br ief ly  w i t h  

the fundamentals of NASA's  operations i n  terms of personnel, 

programs, and fac i l i t i es .  As YOU know, our budget is structured 
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in to  three accounts, Salaries and Expenses, Research and Develop- 

ment, and Construction and Equipment. The House reduction i n  

the funds requested for the NASA affects i n  a significant manner 

v i t a l  parts of these operations and the detailed impact of these 

c u t s  w i l l  be described for you shortly i n  greater detai l  by my 

associates. 

Dealing with the first of these categories, it is t o  be 

noted that the largest portion of our Salaries and Expenses 

account is allocated for the personnel requested t o  carry out 

NASA's aeronautical and space exploration reaponsibilities . 
I f  one merely looks a t  the s t a t i s t i ca l  personnel growth i n  the 

organization--from 8,930 a t  the end of f i sca l  year 1959 t o  a 

planned 16,373 a t  the end of f i sca l  year 1961, a misleading 

picture may be provided, 

the great majority of NASA's employees came t o  NASA through 

transfers of programs and ac t iv i t ies  t o  the new agency. 

the National Advisory Committee for Aeronautics, from the Van- 

guard Program, from the Signal Corps, from the von Braun group, 

and such other related technical ac t iv i t ies  have come almost 

a l l  of NASA's personnel. 

given--16,373--does not include the 2400 employees of the Jet 

Propulsion Laboratory, transferred t o  NASA from the Army by 

The facts of the situation reveal tha t  

From 

I should point out that  the t o t a l  

- . . , . , ." . __- ,. ... -. . _*.._ , . , , .. , .. . . . . ._.I.__ .- . . . -. _ _  . .... ... . _--._I ll__l_ 
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Executive Order, since they are not direct  employees of the 

FBderal Government--rather they operate under a contract between 

NASA and the California Ins t i tu te  of Technology of which you are 

aware . 
I have consistently stated my opposition t o  an expansion 

i n  the Federal payroll a t  a ra te  beyond that  required t o  carry 

out, largely by contract, the program thus  fa r  proposed by NASA 

and the Executive Branch and effectively approved by the Congress. 

I n  support of t h i s  position, I would point out that  of the 

9,745 persons on the NASA payroll as of May 1, 1960, -- not 

including the bulk of the Huntsville group who w i l l  t ransfer 

t o  NASA as of 1 July, next -- less than 600 can be considered 

new Federal employees. And of t h i s  number, approximately 400 

have been new college graduates. So long as I have t h i s  

responsibility, I w i l l  view with concern any substantial increase 

in governmental employment where the tasks t o  be accomplished 

can be contracted t o  indust ty  and the universities unless, 

indeed, time and circumstances clearly dictate otherwise. 

The bulk of our people--some 96 per cent of them--are or 

w i l l  be located a t  our seven Research and Space Flight Centers, 

a t  our Wallops Island Launching Station, or a t  the small liaison 

Offices w e  maintain a t  the Atlantic Missile Range, our Western 

. .. . - " . .. .. ... . . . ..--....-.-I. _.II__._--. I-- - . . . . .. . ̂.-. . -._ . , . - ~ - ~ - .  . " 
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Operations Office and la te r  will establish a t  the Pacific Missile 

Rangeo As of 1 July 1961, we have planned t o  employ 683 persons, 

an increase of 7 5  over presently approved staffing levels, i n  

our Washington headquarters u n i t .  This number has been crit icized 

and the t o t a l  number of positions proposed for the agency has 

been reduced by 373 and the money available for Salaries and 

Expenses by $4,260,000. Again, Mr. Chairman, I ask your leave 

i n  the interest: of an orderly presentation to have these matters 

discussed i n  greater de ta i l  by my associates, I would point 

out, however, that  the primary functions of the Headquarters 

Office i s  t o  provide responsible and competent program manage- 

ment of a rapidly growing organization whose ac t iv i t ies  are 

essential  t o  the establishment of t h i s  country as a leader i n  

the exploration of space, During the brief period that  NASA 

has been i n  exis%ence, the missions undertaken t o  carry out the 

assigned responsibil i t ies have caused our budget t o  r i s e  from 

a t o t a l  of $339 million i n  FY 1959, t o  a request for $915 million 

i n  1961, 

We cannot, i n  good conscience, reduce our estimates for 

Headquarters personnel and a t  the same t i m e  conscientiously 

assert  our determination to achieve an aggressive, well-balanced, 

well-managed program. Equally important is the matter of 

- -. . . . . . .  . “...I. .- . .  . . . . .  l.l. ......... ..--. .. -~.. . . .  - . . . . - . .  
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staffing our Field Centers w i t h  a sufficient number of qualified 

technical and administrative people t o  carry out the program on 

which we are embarked, We need the 373 positions, M r .  Chairman, 

and we  earnestly s o l i c i t  the favorable action of your Committee 

i n  restoring the numbers originally requested. 

I n  connection w i t h  NASA's research and development account, 

I have already referred t o  some of the pressures currently con- 

fronting us. Even though over two-thirds of our requested funds 

are t o  be obligated t o  these activit ies,  we have grave doubts 

about our ab i l i t i e s  to maintain our presently scheduled research 

ac t iv i t ies  and f l ight  schedules w i t h  the funds estimated. Here 

again, the cuts proposed, while relatively small when viewed as 

a percentage of our t o t a l  R&D request for funds, become an 

alarmingly large percentage of the mount within which we have 

freedom t o  maneuver 

Project Mercury enters a major operational phase during 

f i s ca l  year 1961, w i t h  program launches a t  a ra te  of more than 

one a month. Here, the House has suggested a reduction of 

$2,750,000.  As you know, during each of the past two years, 

we  have had t o  request supplemental appropriations for t h i s  

important project. I n  our other major program areas -- 
sounding rocket research, scient i f ic  sa te l l i t es ,  meteorology, 

. . . . . . -. - - . . . . _- . .  - . - -. . - . . . , .. _-.. ..~ . --.,. 
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communications, vehicle development, tracking and data 

acquisition - the significant developments planned during 

the coming f i sca l  year w i l l  a l l  be affected by the reduction 

voted by the House i n  NASA's funding requirements. 

I n  our vehicle program, the area i n  which we  are most 

def ic ient  w i t h  our international competitor, we  propose t o  

expend almost half of our e n t i r e  budget. A very substantial 

proportion of that  amount -- probably substantially more than 

half -- w i l l  pay for development costs and development hard- 

w a r e  t o  be used in subsequent years. The remainder provides 

for carrying pay loads Into space during t h i s  particular f i sca l  

year. 

the development stage the per u n i t  cost of vehicles which we 

propose t o  use for sa te l l i t e  and deep space f l ights ,  the Scout, 

Thor-Agena and A t l a s  Agena vehicles -- w i l l  be substantially 

more. For Instance, the launched cost of the first production 

Scouts was estimated a t  $700,000 and now is $915,000: the Thor- 

Agena cost has increased by $800,000 and the Atlas-Agena by 

$1,500,000. With our heavy schedule of f l ights ,  these increases 

w i l l  add up t o  a substantial total .  

that  these prices w i l l  hold. 

On the other hand, we  have presently found that  during 

And we are not certain 

. , ... 
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I n  connection w i t h  the Centaur vehicle we  are faced 

w i t h  the necessity for incrementally funding $1,500,000 

i n  f i sca l  year 1961 -- t h i s  is due t o  our decision t o  u t i l i ze  

the Centaur engine i n  the Saturn program. 

W e  also must be able t o  f ind  an additional $5,500,000 

for vehicles for our 1960 Lunar Exploration Program. 

Committee recalls,  we  had a fa i lure  i n  our planned circumlunar 

f l igh t  l a s t  Thanksgiving Day, 

identify any reduced costs i n  our program t o  cover the vehicles 

for the continued program i n  this  area. 

t o  look for such savings, or, i n  the alternative, defer the 

project t o  another t i m e  period. 

As the 

W e  have been unable t o  date t o  

B u t  we must continue 

I n  view of the facts  jus t  related, our problem is not 

merely the proposed reduction of so much money voted by the 

House -- it i s  i n  addition the very serious problem of finding 

the ways and means t o  carry out the planned program i n  the face 

of these and other increased costs which are sure  t o  follow, 

the magnitude of which we  do not  now have a clear picture. 

Finally, i n  our Construction and Equipment account, the 

programs w e  must press t o  a t ta in  our national objectives are 

directly connected t o  the availabil i ty of suitable f a c i l i t i e s  
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t o  conduct our operations. O f  the $122,787,000 requested i n  

t h i s  account, a h o a t  half i s  required to carry on the Saturn 

program and provide the laboratories and f a c i l i t i e s  needed by 

capable groups ob scientists,  engineers, and technicians a t  

Huntsville, Alabama. 

The balance of $68,287,QOO is required to  cover Construction 

and Equipment needs for all our other research centers and 

f ac i l i t i e s ,  as w a l l  as tracking and data acquisition. And I 

must point out. .$hat the NASA has continuing and heavy respon- 

s i b i l i t i e s  i n  conducting aeronautical research and t h i s  program 

requires the maintenance and construction of modern f a c i l i t i e s  

as w e l l  as our space activit ies.  

Since we cannot expect our scient i f ic  personnel t o  perform 

at any better pace than our f a c i l i t i e s  permit them t o  perform, 

P am a t  a loss t o  understand how a reduction i n  test equipment, 

laboratories, or office f a c i l i t i e s  can f u l f i l l  the  needs of the 

Nation i n  aeronautics or space exploration. 

Members of the C o m m i t t e e ,  I have stated the case for 

NASA's appeal for restoration of funds as frankly as I can. 

M y  top associates w i l l  be prowiding you w i t h  additional informa- 

t ion on our program and Operations. 

. . . - .. . .. . , ... . . . .. . . - .. . . -. . 
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A t  the  r isk of becoming monotonous, I repeat, i n  closing, 

my statement of a year ago t o  this Committee, W e  must have 

the fac i l i t i ea ,  the money, and the personnel that  w i l l  enable 

NASA t o  carry out i t s  responsibilities of exploring th i s  new 

frontier. 

I n  the past, t h i s  Committee and the  Senate have responded 

favorably t o  our urgent appeals for support of our f u l l  budgetary 

request. 

a t  this time t o  recognize the validity of our requests i n  the 

face of the competition from other8 and the challenge t.0 our 

own ingenuity, deterraination and national well-being tha t  can 

be sat isf ied only through an aggressive, well-planned space 

I continue t o  be confident tha t  we can rely on you 

exploration programr 

My associates, D r .  Dryden and Mr. Horner, are ready t o  

present br ief ly  but i n  greater detai l  the facts underlying the 

statements I have made. W e  sha l l  then be happy to answer such 

questions as you may w i s h  t o  ask o f  US. Thamk you. 

NO,,  60-199 

. .. . . . -. 
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Statement by 

Dr. Hugh L, Dryden 

before the 

Subcommittee on Independent Offices 
of the 

Senate Committee on Appropriations 

Mr. Chairman and Members of the Committee: 

We are requesting you at this time to help us continue the 

aggressive pace of the national program for the exploration of space 

which has been established during the past year. In April of last  

year we had been in existence only a few months and could only 

describe plans. Today we can cite past accomplishments. 

For example, we then described to the NASA Authorization 

Subcommittee of the Senate Committee on Aeronautical and Space 

Sciences a meteorological. satellite to be launched with television 

instrumentation and other radiation detection instrumentation, 

This statement referred to Tiros launched successfully on April 1, 

1960 with the television instrumentation alone which continues to 

.. I . - . -. ..._.I. .. . . . . .  ....... ~ . - . . . . " ." _____ .. . .. . .- _'. ... I I - . ~ 
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provide photographs of cloud formations a l l  over the world. 

Meteorologists tell us  that the value of these photographs to their 

work has greatly exceeded their already high expectations. 

We also described space probes then planned. We estimated 

50 to 75 pounds as the payload of the Thor-Able vehicle as a space 

probe. On March 11th of this year Pioneer V was launched by 

Thor-Able IV. Its  weight was 94 pounds, and i ts  outstanding perform- 

ance is well known. To date the probe has returned more than 100 

hours of data on cosmic radiation, charged particle energies and 

magnetic field phenomena from distances up to ten million miles 

from the earth. These data have overturned well established theories 

about solar flare effects and have provided new information on the 

structure of the earth's magnetic field. 

From these two examples i t  is seen that the time from 

decision on a certain flight mission to the actual conduct of the 

flight amounts to more than one year f o r  launch vehicles based on 

existing rockets. When new launch vehicles of increased performance 

a re  involved, the lead time required is much longer. We must there- 

fore make and we have made decisions on a launch vehicle program 

and on a series of objectives and flight missions. The execution of 

this program extends over several years. Since i t  involves research 

. . . . . .  - . -. ...... ._ --_ ~ . .  . . . . . . .  - . . . . . . .  - ._ .._-_ .ll"_.." -.-. "_^_ __ ...... ". ~-..~ I 
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and development in a new technology, unexpected factors make i t  

impossible to forecast exact schedules and costs. Our estimates 

represent the best estimates we can make in the light of our past 

experience and do not include reserves for contingencies. Thus 

reduction of the funds made available below these estimates must 

result in slowing the pace of the program beyond that which may 

arise from unforeseen technical causes. 

During the past year we have had many other successes 

and some unsuccessful launchings. Since May 1, 1959 NASA has 

attempted the launching of nine satellites and two space probes of 

which four satellite launchings and one space probe launching were 

successful. In each failure we have been able to determine the 

probable cause of failure and we have taken corrective action in 

subsequent flights. Six major non-orbital firings were made in 

the Mercury program, all successful. 

The space flight program to be conducted during FY 1961 

comprises three broad areas: (1) Manned space flight; (2) scientific 

investigations of space directed toward the knowledge of the control 

exerted by the sun over events on earth, the origin and workings of 

the universe, and the origin of life; and (3) early applications of the 

results of space exploration and investigation, The appropriation 
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request provides for vigorous prosecution of this flight program, 

for the earliest practicable development of a few types of reliable 

launch vehicles of greatly increased capability, for an adequate 

network of ground stations for tracking and telemetry, and for  the 

necessary research and development to support an agressive program. 

The flight program for  Project Mercury, our highest priority 

manned satellite program, includes six orbital flights in N 1961 of 

capsules carrying instrumentation in the earlier flights and animals 

in the later ones. In FY 1962 there are scheduled five flights, and 

it is expected that one of these during the last half of the calendar year 

1961 w i l l  carry the first U.S. astronaut into orbit  and return him safely 

to earth. 

The scientific satellite program for F Y  1961 includes nine 

vehicles carrying instrumentation for advanced measurements on 

the ionosphere, gamma and cosmic rays, radiation belt and solar 

astronomy. The space probes include a lunar orbiter using the 

Atlas-Able launch vehicle with a backup flight schedule, and two 

probes to study interplanetary plasma, electric and magnetic fields. 

The applications program includes one meteorological satellite 

and one passive communications satellite. 
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In summary, the FY 1961 space flight program includes 17 

earth satellites and four lunar and interplanetary probes. A large 

part of the funding for these flights was provided in FY 1959 and 

FY 1960 because of the long lead times required, Thus more than 

90 percent of the money provided in FY 1961 appropriation estimates 

for satellites and space probes is for missions to be f lown in FY 1962 

and beyond. These missions already planned and tentatively scheduled 

in FY 1962 and FY 1963 include 18 earth satellite missions and four 

lunar and interplanetary probes. In this time period we attain the 

ability to put as much as 5000 pounds in a 300 mile orbit with the 

Atlas-Agena B launch vehicle. Work on these payloads is already 

under way and must be accelerated, Two of the major satellites 

w i l l  contain respectively a stabilized astronomical telescope and 

a well equipped geophysical observatory, each operated remotely 

from the ground. 

The key to accomplishment of many missions in space is the 

performance of the launch vehicle system. We are continuing to 

implement the policy of concentrating as quicMy a s  possible on a 

small  number of launch vehicles to obtain the increased reliability 

that comes from repeated firings of the same system. Because of 

the long lead times required for vehicle development, as much as 
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five years for Saturn even under accelerated funding, the implemen- 

tation of this policy requires several years. However in FY 1961 

the last  Juno 11 and Atlas-Able vehicles w i l l  be fired and in FY 1962 

Thor-Agena B and Atlas-Agena B will  come into use, The last 

interim Thor-Delta will be fired in FY 1962 and the current appro- 

priation estimates carry the f i n d  funding of this vehicle. The 

current estimates before you continue the rapid development of the 

Centaur and Saturn vehicles. The Centaur is scheduled for  f irst  

NASA launch in FY 1962 and the first launching of a two-stage 

Saturn vehicle comes in FY 1963. 

In FY 1961 we expect to continue projects in propulsion 

technology to provide the basis for  vehicles of still  greater 

capability. The principal new rockets to be under development 

in FY 1961 are the 1,500,000-pound-thrust, single-chamber F-1 

engine, the 200,000-pound-thrust, hydrogen-oxygen engine to be 

used in upper stages of Saturn, a 6000-pound-thrust, storable 

propellant engine for  extended missions in deep space, and the 

Rover nuclear rocket under joint development by AEC and NASA. 

Our position in space activities in the 1965-1970 period will be 

determined by the success of these developments and of the launch 

vehicles based on their use. 

.. . - , .. - .. . . ” .  . ,. . . - . . _ _ _  ,.-- ”-. . .. . . . -.._I .”^_I_ .. . .. 
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Because of the long lead time to which I have frequently 

referred it is necessary to have a long-range plan covering many 

years and to implement this plan with persistence and with adequate 

resources. As the Administrator has said, during the past year 

NASA has prepared and placed before the Congress and the nation 

a plan for the next ten years of space exploration. The specific 

objectives of this plan are most conveniently summarized by stating 

the anticipated growth of spacecraft size in terms of the weight of the 

largest individual spacecraft which ca.n be placed in a 300-mile earth 

orbit in each year of the next decade, the anticipated major vehicle 

launching schedule and the mission target dates. 

The term spacecraft is used to denote that part of the space 

vehicle intended to be placed in an earth orbit o r  launched into space 

on a departure trajectory. The spacecraft includes the useful payload 

in the form of scientific instruments, power supply, telemetry, the 

structural assembly and covering, and any necessary guidance, 

attitude controls, and propulsion to be used for maneuvering in 

space after launch. During the next ten years the spacecraft weight 

for this near-earth satellite mission increases from 100 pounds of 

the Juno 11 to more than 50,000 pounds. In the early years the increases 

occur as the Thor-Agena B, Atlas-Agena B, and Atlas-Centaur come 
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into use. In the 1963-67 period Saturn and its successively improved 

upper stages will account f o r  our increased capability. 

The launch schedule shows the previously mentioned reduction 

of the number of launch vehicle types to five within a few years. The 

level of activity contemplates about 30 major launchings per year, 

but, as mentioned above, the spacecraft weight soon becomes much 

greater than those now available. The cost of the spacecraft will soon 

exceed that of the vehicle and the lead times for their development will 

incre as e c ons ide r ably 

The NASA mission target dates may be briefly summarized 

a s  follows. In calendar year 1960 we have launched the meteorological 

satellite Tiros and we have attempted a launch of a passive communi- 

cations satellite using the first  Thor-Delta vehicle. We hope to reach 

these targets successfully this year a s  well a s  the first launching of a 

Scout vehicle axd the first suborbital flight of an astronaut. Many of 

the other mission dates have already been mentioned in connection 

with FY 1961 funding. The later missions include the first  launching 

of an unmanned vehicle for controlled landing on the moon in calendar 

year 1963, and the first  launching in a program leading to manned 

circumlunar flight and to near-earth space station in the 1965-1967 

time period. 

...... ...I._ ..... I ..... " .  .. ..._.I..II_._I_-. - .  . .  . . . .  - ..-. . . . .  
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This plan will be revised annually; in fact a revision has been 

started to be completed this fa l l .  It is probable that the plan outlined 

will require support at a level upwards of $1-1/2 billion annually 

within the next few years, Its steady prosecution is essential to the 

welfare and security of the United States. 
i 

The resources available to NASA for the conduct of this 

program consist of physical facilities and manpower within NASA 

itself and in U. S. industry and universities. The one resource 

which provides and supports the others is the money appropriated 

annually by the Congress. During F Y  1961 more than two-thirds 

of the funds appropriated to NASA w i l l  be used to finance work by 

American industry under contract. This proportion will become 

even greater in future years as increasing dependence is placed 

on industry for the accomplishment of development work. 

The personnel resources of NASA have been provided largely 

by the assembly of existing organizational units within the government 

having the capabilities and experience required for space exploration. 

Thus 8040 staff members of the laboratories and headquarters of the 

former National Advisory Committee for Aeronautics, the 400 members 

of the Vanguard team of the Naval Research Laboratory and the 

5500 members of the former Development Operations Division of 

- .. ..... . . . . . ~ ” .  ,..-......“I. ~ ._l___l..._... __._. .._x . ,, ._ ~ ” __ - . . . .  . - . _  . 
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the Army Ballistic Missile Agency at Huntsville, Alabama account 

for 13,940 members of the present staff. During the first two years 

of NASA's existence an additional 1646 positions were added to 

provide technical and scientific skills not present in the assembled 

group but needed to give a balanced staff for the new business of space 

exploration, A further increase of 887 positions is required in FY 1961 

to be applied to the needs of the Goddard Space Flight Center and the 

Wallops Station. In this period during which the personnel increased 

by a factor of two, the funds appropriated increased by a factor of nine. 

Of the total of 16,373, 4.2 percent o r  683 persons are required for the 

headquarters staff in Washington. Even with this number the develop- 

ment and implementation of a complex and highly technical program in 

the entirely new field of space exploration and its coordination with the 

work of other interested government, scientific and industrial organi- 

zations require long hours and intensive effort by members of the 

headquarters staff. Without this group our space activities would 

consist of a ser ies  of unrelated and uncoordinated projects. With 

them we attain a unified national program. The number requested 

corresponds to the long-term needs of a stabilized program, and 

is not geared to the greater interim needs of the present period. 

. -. . ... -. .. ' ... - - . , ~ ... . .  - ... . . - .  
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The resources needed to implement the national program 

include facilities a s  well a s  people. The research centers of the 

former NACA were transferred to NASA and constituted its first 

facilities. Many of you are familiar with them. 

The oldest and largest, the Langley Research Center near 

Hampton, Virginia, conducts research in structures and materials 

for missiles and space vehicles , aerodynamics of reentry vehicles, 

aircraft aerodynamics, and fundamental research in plasma physics. 

The initial cost of its present facilities was about $154 million. 

In FY 1961 a staff of 3220 will conduct research at a total program 

cost of about $38 million. 

The Lewis Research Center at Cleveland, Ohio is devoted 

to propulsion research with programs on chemical rockets with 

emphasis on high energy propellants, nuclear rockets, electric 

propulsion, and electric power generation for spacecraft. In FY 1961 

a staff of 2736 will conduct research at a total program cost of about 

$35million. The facility investment there is $148 mlllion. 

The Ames Research Center, Moffett Field, California will 

conduct in FY 1961 a research program with a staff of 1440 at a cost 

of about $19 million in space environmental physics, gas dynamics 

at extreme speeds, automatic stabilization, guidance, and control 

I_, . . _ _  . .. . . . -. - . . . . .. .. . . . - " .. .I_ . . . . . . . I . ."... , -.., . . , ., ._I_...I _ I  ..-. " . . 
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of space vehicles, and full-scale research on vertical takeoff and 

landing craft. The facility investment is about $107 million. 

The Flight Research Center, at Edwards, California will 

devote most of the efforts of i ts  staff of 416 in FY 1961 to flight 

research on the X-15 research airplane which can experience the 

characteristics of space flight for a duration of a few minutes. 

The facilities for the support of space flight research with 

satellites and space probes include three space flight centers, and 

three locations at which we have some facilities f o r  launching space 

vehicles. In addition we have networks of tracking stations around 

the world to track and record data from satellites and space probes. 

The Goddard Space Flight Center has primary responsibility 

for those projects concerned with sounding rockets and earth orbiting 

satellites, including Project Mercury, and the applications of satellites 

for meteorology and communications, as well as the scientific satellites. 

The nucleus of this staff was the Navy Vanguard group. The staff at 

Goddard will grow to 2000 in FY 1961. Currently housed in several 

buildings in the Washington area and at the Langley Research Center, 

its staff will begin occupancy of facilities now under construction at 

Greenbelt, Maryland during the coming summer. 

. , . .. - ..I .. - . I I._ .. .- ” - .. -. __*, . , . . .. , . . . . . __ - . 
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The Jet Propulsion Laboratory at Pasadena, CaLifornia, has 

primary responsibility f o r  those projects concerned with spacecraft 

f o r  exploration of deep space, 1,unar and interplanetary probes. This 

laboratory is utilized by NASA through contract with the California 

Institute of Technology and will have a staff of about 2400 engaged in 

the NASA program. 

the Army and title to i t  was transferred to NASA shortly after NASA 

The physical plant was largely constructed by 

was established. 

The launch vehicle development and operation responsibility 

will be assigned to the George C. Marshall Space Flight Center at 

Huntsville, Alabama. The final stages of transfer of these facilities 

and personnel from the Army will be effected on July 1 of this year. 

We have had the f u l l  technical and program responsibility for several 

months. 

A missile firing laboratory is maintained at the Atlantic Missi le  

Range and during FY 1961 a small group of liaison people will be 

located at the Pacific Missile Range, both groups reporting to the 

Marshall Center. Sounding rockets and Scout satellites will  be 

launched at Wallops Station on the Atlantic coast of Virginia. A 

staff of 300 people operates an $18 million facility. This station 

will be the scene of launchings made in cooperation with other nations 

in our  program of international cooperation in space activities. 

. . . .- . . . - -. . .. . . - .. -- . . . . ._ .. . -. , .  .. . _ _  __- I . 
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The fundamental resources available to carry out the program 

are the funds to be appropriated for  FY 1961. The total amount 

requested wax $915 million, $170,760,000 fo r  salaries and expenses, 

$621,453,000 for research and development, and $122,787,000 for 

construction and equipment. This breakdown corresponds approxi- 

mately to the amounts for the annual operation of the inhouse resources, 

for the contracted part of the conduct of the program of space explora- 

tion, and for capital expenditures. The breakdown by program is as 

follows: Space flight $370,132,000; launch vehicle $403,023,500; 

advanced research $129,379,000; program direction $12,465,500. 

This last item, amounting to 1-1/2 percent of the total budget, 

supports the headquarters and certain liaison and coordinating 

activities throughout the United States. Mr. Horner w i l l  describe 

to you in some detail the effects of the reduction in funds, facilities, 

and manpower by the House action. Substantial modification and 

slowdown of the research and development program are  inevitable 

unless f u l l  restoration is made. 

NO. 60-200 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINOTON 25. D. C. 

HOLD FOR RELEASE UNTIL DELIVERY 
Expected 1O:OO A.M., Thursday, May 19, 1960 

Statement of Richard E. Horner, Associate Administrator 
before the  

Subconunittee on Independent Offices 

Senate Committee on Appropriations 
of the 

M r .  Chairman and Members of the Committee: 

The Administrator and the Deputy Administrator have provided you 

with a resume of our program i n  space exploration, discussed our accom- 

plishments of the pas t  year,  explained what we intended to  do with the  

funds we requested f o r  the  next f i s c a l  year ,  and requested a complete 

r e s to ra t ion  of the funds t h a t  were eliminated in H. R. 11776. The 

Committee on Appropriations, in report ing the b i l l  b~ t he  f u l l  House of 

Representatives, suggested many spec i f i c  reductions i n  program items and 

i n  a few cases complete elimination. 

Corni t tee  the  e f f e c t  t h a t  these decreases i n  funding support w i l l  have i n  

the areas  where they are iden t i f i ed ,  and try to  provide some understanding 

of t h e i r  e f f e c t  on the  ove ra l l  program. It is my object ive to  convince YOU 

irr ~ 

It is my pr iv i lege  to  explain t o  this 

t h a t  such reductions are completely inconsis tent  with our constant ly  in- 

creasing r e spons ib i l i t i e s  i n  a f i e l d  which is undeniably important t o  our 

na t ion’s  p re s t ige ,  atad promises ever-increasing re turns  f o r  the  d o l l a r s  

invested,  both i n  the p rac t i ca l  appl icat ions of space experimentation and 

i n  the burgeoning technology which the  space program empports. 

.... ............. . .  _ _  ......... . . . . . . . .  . . . . . . . . . . .  .-... . _I___c_” -_-.. ............ ..... .-_I- I. . . . . . .  
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D r .  Dryden ha8 discussed with you our moet s ign i f i can t  a c c ~ ~ p l i s h e w t ~  

i n  the pas t  year and informed you of our intended object ives  of the next 

decade. From h i s  remarks it  is  obvious t h a t  our program is  s t i l l  i n  i t 5  

infancy bu t  there are a few f a c t s  which w e  have learned to  be indisputable ,  

and I bel ieve they are important i n  t h i s  discussion, 

F i r s t ,  the  prac t ice  of space exploration requires  the  most 5ophis- 

ticated appl ica t ion  of the physical ,  engineering, and l i f e  sciences that 

can be brought t o  bear ,  i f  an acceptable l eve l  of success is to be achieved 

with a reasonable investment. It i s  c l e a r  t ha t  the immeasurable volume sf 

space o f f e r s  so 'much a t t r a c t i v e  opportunity f o r  experimentation and 

exploration t h a t  even the  g rea t  wealth of t h i s  nat ion must be applied in 

a ca re fu l ly  planned, w e l l  in tegrated,  coneietent ly  supported program. The 

a l t e r n a t i v e  is  a f r i g h t f u l  waste of our nat ional  resourceso 

Another f a c t  which emerges f a  the recognition tha t  any subs t an t i a l  

development i n  the  space program requires  years of e f f o r t  before it bears 

f r u i t  i n  recognized accomplishment, 

of our work is another p re requ i s i t e  t o  understanding the chaos which is 

created by v a c i l l a t i n g  f inanc ia l  support and the  uncertainty r e su l t i ng  from 

delaying t h i s  year ' s  budget request u n t i l  next year ' s  supplemental appro- 

pr ia t ion .  

f i e l d  centers  are not reduced pending the completion of new research fasflf- 

t ies as our program requirements change. 

lack of understanding, 

our most precious commodityP, They conet i tu te  the foundation of OUT ent i re  

program i n  advanced research and perform the  e s s e n t i a l  function of the 

Recognizing t h i s  long lead t i m e  nature 

We have been asked, f o r  example, why our technical s t a f f 5  at our 

Such questions r e f l e c t  a ser ious 

Our s c i e n t i f i c  and technical remarch  gtaffs are 

extensive contract  development e f f o r t .  The qua l i t y  of t h i s  s t a f f  has been 
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b u i l t  over the p a s t  f o r t y  years  as elements of o ther  organfzat%oas, It 

would be scarce ly  less than criminal negligence on our  p a r t  t o  seek shor t  

term economy by not  providing s t a b l e  support t o  them. S t a f f  members of 

such competence could hardly be persuaded t o  ever  r e jo in  the Government 

l abo ra to r i e s  i f  they were discouraged from remaining QUI t h e  job each 

t i m e  the  budget pendulum swung Bow i n  t h e i r  p a r t i c u l a r  aiea of work. 

S t i l l  another f a c t  which is undeniably clear from our brief experience 

is t h a t  space experimentation is a very expensive businesso We c ~ ~ ~ s t a ~ ~ t l y  

seek methods of improving our program e f f i c i ency  and espec ia l ly  t o  improve 

the r e l i a b i l i t y  of our space f l i g h t  e f f o r t s ,  We think we are making, progrcm, 

but  each success leads to  even more d i f f i c u l t  missions. h d  an accurate 

measure of t h e i r  d i f f i c u l t y  is t h e i r  d o l l a r  cost .  It  i s 8  abundantly clear 

t h a t  the  choice f o r  the nat ion is w e l l  defined. I f  a comprehensive, 

energe t ic  and competitive program of space explorat ion is the  w%nR of our 

country, the required f inanc ia l  resources must be made availabne. The dteir- 

na t ive  is t o  accept,  indeed t o  expect,  subatantfa1 delays i n  reaching the 

program objec t ives  which have been l a i d  out,  I wish to  asmre you again 

we w i l l  be hard put t o  meet these objec t ives  on the  t i m e  s ca l e  we have 

ind ica ted / i f  we are provided with a l l  of the resources t h a t  w e  have requested. 
even 

To provide less than has been requested makes delays in some elements sf the 

program a c e r t a i n t y  and these delays,  I am sure, w i l l  be a t t r a c t i v e  t o  nome 

of us. 

suggested reductions ind iv idua l ly  and i n  some detai l ,  

With these few general  remarks, I would now Bike t o  discuss  the 
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The House b i l l  provides f o r  a reduction of $4,260,000 i n  the s a l a r i e s  

and expenses account of the requested budget. 

t h i s  reduction is not  s t i pu la t ed ,  except t h a t  an approximate reduction of 

16% is d i rec ted  i n  the expenses of trave1,and allowance has been made f o r  

373 less s t a f f  pos i t ions  than were requested. 

The exact  appl ica t ion  of 

The increasing need f o r  travel expenses i n  our program implementation 

is inc ident  t o  three  causes. On t he  f i r s t  day of the  next f i s c a l  year we 

w i l l  assume the  r e spons ib i l i t y  of the  new Marshall Space P l igh t  Center a t  

Huntsvi l le ,  Alabama. This i n s t a l l a t i o n  w i l l  be the l a r g e s t  s i n g l e  f i e l d  

center  i n  the NASA organizat ion,  with a s t a f f  of 5500 employees. Their pro- 

gram of launch vehic le  development is  l a rge ly  ca r r i ed  out  by cont rac t  and of 

course must be ca re fu l ly  coordinated with the  operat ions of our o ther  f i e l d  

centers .  

obvious. Even beyond the needs of the  Marshall Center, our e n t i r e  develop- 

ment cont rac t ing  program i s  developing rapidly.  Indus t r i a l  f irms, universrb- 

ties and non-profit  i n s t i t u t i o n s  throughout the  United S t a t e s  are prorscut ing 

elements of the program which must be ca re fu l ly  coordinated t o  avoid gross  

ine f f i c i enc ie s .  

expanding worldwide network of t racking and communication s t a t ions .  

a b i l i t y  of t h e  United S t a t e s  t o  p lace  these f a c i l i t i e s  i n  every quar te r  of 

the  globe on the  s o i l  of f r i end ly  nat ions overseas,  as w e l l  as within our 

own boundaries, cons t i t u t e s  a major advantage over our r i v a l  behind the Iron 

Curtain, an advantage I am sure tha t  we would not  think of giving up, Yet 

I be l ieve  the  need f o r  s t a f f  t r a v e l  expenses i n  t h i s  connection i s  

The t h i r d  reason f o r  increasing t r ave l  requirements is  our 

The 

it  does requi re  extensive t rave l ing  f o r  many members of our staff to  ge t  

these s t a t i o n s  properly equipped and operat ional  i n  a ca re fu l ly  in tegra ted  
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network. Of course it is des i rab le  to  hold the  movement of people to  a 

minimum t h a t  is cons is ten t  with program eff ic iency.  Our budget request 

lef lected t h i s  philosophy, and t o  reduce it fu r the r  runs a severe r i s k  of 

cos t ing  mi l l ions  i n  program mismanagement i n  order t o  save thousands through 

reduced t rave l  expenses. 

A s  regards the suggested reduction of s t a f f  numbers, it is  noted tha t  

the  House Committee is  c r i t i c a l  of the  s t a f f i n g  leve l  which is proposed 

f o r  the Washington headquarters of our organization, both i n  the numbers of 

s t a f f  pos i t ions  and i n  the sa la ry  grades, thus, presumably, i n  the  competence 

t h a t  is provided. To cornanent usefu l ly  on t h i s  suggested reduction, i t  is  

necessary t o  observe t h a t  we have adopted a concept of organization which 

assigns d i sc ree t  functional areas  of r e spons ib i l i t y  t o  each of our f i e l d  

centers ,  

have been designated technical  areas i n  which they special ize .  

For the centers  engaged i n  the advanced research program, there  

A t  the  space 

f l i g h t  development centers ,  there  is an even higher degree of spec ia l iza t ion ,  

A t  the  Marshall Space F l igh t  Center, f o r  example, a l l  of our launch vehicle  

development work is located. Likewise, the Jet Propulsion Laboratory has 

the r e spons ib i l i t y  f o r  the development of spacecraf t  t o  be used i n  deep space 

exploration. And the Goddard Space F l igh t  Center has the mission of develop- 

ing and operating spacecraf t  to  be used i n  ea r th  o r b i t a l  t r a j ec to r i e s .  This 

organization of our work is  highly e f f e c t i v e  i n  bringing t o  bear  the b e s t  

qua l i f i ed  and most highly in te res ted  t a l e n t  on spec i f i c  technical  d i sc ip l ines  

with a min imum of dupl icat ion and overlapping i n  assignments, But obviously 

it puts  a premium on competent program d i r ec t ion  and cor re la t ion  from the  top. 
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The e s s e n t i a l i t y  of the launch vehic le  and the spacecraf t  both a r r i v i n g  a t  

the launch pad a t  approximately the  same t i m e  and each being compatible 

wi th  t h e  o ther ,  i s  obvious. 

gram cont ro l  and not by accident. 

complex problem of program coordination, together wi th  t h e  requirements 

f o r  t o t a l  program planning, the process of budget formulation, t h e  i n t e r -  

ac t ion  with t h e  Executive and Leg i s l a t ive  branches of the  Government, the  

program coordination with the  Department of Defense, and the  many o the r  

d u t i e s  of management involved i n  an e f f o r t  as complex and as l a rge  as the  

na t ion’s  space program, i t  seems t o  me  t h a t  our request f o r  a headquarters 

s t a f f  of 683 persons is  modest indead. 

we can possibly obta in ,  and therefore  requiring of a senior grade s t ruc tu re ,  

seems to  speak f o r  i t s e l f .  

But t h i s  happens only with understanding pro- 

I f  one considers the  needs of t h i s  very 

That they should be as competent as 

Since t h e  proposed increase  i n  the  headquarters s t a f f  was only 75 

pos i t i ons ,  and the t o t a l  reduction w a s  373, it is  obvious t h a t  most of the 

decrease i n  s t a f f  au thor iza t ions  was intended t o  be taken a t  the f i e l d  cen te r s ,  

and presumably a t  the  Goddard Space F l i g h t  Center, s ince  t h a t  was  the  organi- 

za t ion  f o r  which the  g r e a t e s t  increase i n  new h i r i n g  was requested. Here i t  

i s  again necessary t o  mention t h a t  t h i s  is the  center  charged with responsi- 

b i l i t y  f o r  the  l a r g e s t  por t ion  of our spacecraf t  development contracting. 

Proper exerc ise  of our cus todia l  r e spons ib i l i t y  over publ ic  funds does not 

seem t o  be w e l l  served by s l i g h t i n g  the s t a f f  requirements a t  t h i s  loca t ion ,  

As a matter of f a c t ,  t h i s  inconsistency is most apparent i n  an actual quotation 

from the  House Committee repor t  i n  discussing the research and development 
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account. 

a t t e n t i o n  be given to  contractor  costs .  This is  the  f i e l d  t h a t  i n v i t e s  

the most waste." 

exercised except with the use of competent Government s t a f f  members i n  

adequate numbers. 

I would l i k e  t o  quote. "The Committee d i r e c t s  that closer 

It i s  not  apparent how such c lose r  scrcatiny can be 

I n  the  research and development account as a whole, the House b i l l  

proposes a reduction from the  budget request of $f9,%B3,000, 

amount, $5,135,000 is  proposed as a reduction i n  the  requested amount f o r  

the support of the  NASA plant .  

materials and equipment t h a t  are used by the professional  s t a f f  of the  NASA 

centers  i n  doing t h e i r  work. 

s t a f f  is d i r e c t l y  a function of the adequacy of t h i s  support, Here, again,  

it i s  a case where a l i t t l e  f a l s e  economy can be extremely cost ly .  The 

pressures  of our  development schedules and cont rac t  hardware program are 

s t rong influences to  keep t h i s  support a t  the  minimum essen t i a l  level t h a t  

we requested. 

Of this 

This account provides funds f o r  the suppl ies ,  

The qua l i t y  and t o t a l  contr ibut ion of t h i s  

Further  reductions would be most unwise. 

A reduction of $5,000,000 is  proposed i n  the House b i l l  on the l eve l  of 

support f o r  research grants  and contracts .  It  is through t h i s  program t h a t  

we have been ab le  t o  br ing  the e f f o r t s  of the na t ion ' s  m o s t  eminent s c i e n t i s t s  

i n  American un ive r s i t i e s  and non-nrofit  i n s t i t u t i o n s  to  bear on (PUP: space 

program. 

mi t tee  provides any r a t iona le  f o r  t h i s  suggested cut .  

r e s t r i c t i o n  means tha t  we would be unable t o  capitalize on any research 

r e s u l t s  which might ind ica te  new channels of explorat ion without making a 

corresponding reduction i n  the  on-going and cur ren t ly  supported work. 

Neither the House bill nor the repor t  of the  Appropriations Com- 

But t o  accept this 
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Furthermore, i t  i s  e s s e n t i a l  t o  expand considerably our research in 

the l i f e  sciences. 

component which w i l l  manage t h i s  work, and most of the  program f o r  the imme- 

d i a t e  fu tu re  w i l l  be supported with money from t h i s  account. The work i s  

e s s e n t i a l  i f  NASA i s  to  f u l f i l l  i t s  r e s p o n s i b i l i t i e s  as enumerated by the 

Congress. I t  cannot be accomplished without proper f inanc ia l  support. 

We have recent ly  created the nucleus of the organizat ional  

The balance of the reduction from the budget request t h a t  w a s  made by 

the House ac t ion  on the research and development account amounted eo a 

t o t a l  of $9,078,000. 

while e igh t  o the r s  were provided with the  f u l l  amount requested, 

no explanation provided i n  the  repor t  of the committee, and it i s  impossible 

t o  d iscern  the  reasoning which l ay  behind these reductions, 

i l luminat ing comment concerning Pro jec t  Mercury, which ind ica tes  t h a t  the 

reduction on t h a t  p ro j ec t  of $2,750,000 is intended t o  be a token reduction. 

This,  of course,  is the  p ro jec t  which has enjoyed our highest  p r i o r i t y  

almost s ince  i t s  inception. 

and the u t i l i t y  of manned space f l i g h t  a t  the earliest  poss ib le  da te  t h a t  is 

cons is ten t  with the sa fe ty  of t he  passenger i n  the vehicle.  

conscious of the need f o r  providing the g rea t e s t  poss ib le  assurance aga ins t  

l o s s  of l i f e  while maintaining the e a r l i e s t  possible  schedule t h a t  i s  con- 

s i s t e n t  with t h i s  need. I am sure  t h a t  you would a l l  agree with us t h a t  it 

would be unthinkable t o  i n  any way compromise the sa fe ty  f ac to r  f o r  Pack 

of needed funds. I n  addi t ion,  w e  a r e  qu i t e  conscious t h a t  t h i s  i s  an important 

na t iona l  p re s t ige  i t e m  i n  our program and the recent  accomplishments of the 

Soviet  Union can scarcely increase our comfort as regards our comparative 

posi t ions.  

I t  w a s  spread over seven d i f f e r e n t  program areas ,  

There i s  

There was  one 

Its purpose is t o  demonstrate the  f e a s i b i l i t y  

We a r e  very 

With these circumstances, we can only ask: Is t h i s  the time 



- 9 -  

t o  start  handicapping our e f f o r t s  with token reductions i n  the required 

support? 

I n  o ther  areas there  w a s  a reduction of $400,000 i n  sounding rockets. 

These are the vehic les  which provide the most e f f i c i e n t  method known f o r  

measuring the physical c h a r a c t e r i s t i c s  of space near  the ea r th  i n  i t s  

v e r t i c a l  c ross  sect ion.  S c i e n t i f i c  sa te l l i tes ,  such as Explorers V I  and 

V I I ,  which have been so p r o l i f i c  i n  providing a b e t t e r  understanding of 

space phenomena i n  the  p a s t  year ,  have come i n  f o r  a reduction of 

$1,700,000. Our e f f o r t s  i n  meteorology are t o  be reduced by $1,200,000 -0  

while the world acclaims the accomplishment of Tiros I ,  and i t s  p i c tu re s  

o f f e r  the f i r s t  real and p rac t i ca l  bene f i t s  t o  mankind from the space program. 

Our program i n  worldwide communications, t o  be accomplished using passive 

r e f l e c t o r  sa tel l i tes ,  w a s  reduced by $200,000; and the program i n  vehicle  

systems technology by $1,200,000. 

apparent i f  one notes t h a t  the e n t i r e  amount requested f o r  launch vehic le  

development was allowed, but  the e f f o r t  t o  adapt new techniques f o r  imprsve- 

ment and u t i l i z a t i o n  of these vehicles  is reduced by s i x  percent. 

The incongruity of t h i s  reduction i s  

F ina l ly ,  the program t o  i n s t a l l  and operate  the worldwide network of 

tracking and da ta  acquis i t ion  equipment w a s  reduced by $1,628,000, This 

element of our program, of course,  provides the l i n k  between our  spacecraf t  

i n  f l i g h t  There can be l i t t l e  reward 

from successful space f l i g h t  without adequate ground tracking and da ta  

acquis i t ion .  

and the  s c i e n t i s t s  on the ground. 

As we have mentioned many times previously,  our b r i e f  h i s to ry  has proven 

conclusively t h a t  research and development programs tend t o  experience cost  

_ . .  ... .. ._.__ __,_ _ _ . _ _  ,._ .. ... .____ ._,. _-_-- .. . _ _  . __ I.. . ., __I ~ ~ ... . -..........__----__- - 



- 10 - 

increases  over the estimated values r a the r  than decreases. We provide i n  

our budget request no contingency funds t o  m e e t  such increases ,  and the 

cumulative e f f e c t s  of small reductions i n  each of several program areas 

w i l l  almost ce r t a in ly  have a pronounced e f f e c t  on some of the program e le -  

ments. It  should be noted t h a t  i n  no instance did the  House Committee assme 

t h a t  we had e r red  i n  making our est imates  too low. We do not  claim t o  be 

superhuman i n  an t i c ipa t ing  prec ise ly  ahe t rends of t h i s  very complex program. 

But it is  hardly reasonable t o  assume t h a t  we would make aPP of our  mistakes 

i n  the same d i r ec t ion  when i t  comes to  cos t  estimating. 

I n  the construct ion and equipment aecount, the House b i l l  ef fec ted  a 

reduction of $15,512,000. Four s p e c i f i c  construct ion p ro jec t s  were deleted,  

a l l  provisions of funds f o r  f a l l - o u t  s h e l t e r s  were l e f t  ou t ,  and unspecified 

reductions of $8,018,700 were made with no more than an observation of sur-  

p r i s e  a t  the high square foot  cost of construct ion f o r  the bui ldings as they 

were proposed. 

A t  the  J e t  Propulsion Laboratory the provision f o r  a p u b l k a t i ~ n s ,  

l i b r a r y ,  and technical  se rv ices  bui lding w a s  denied. A s  I have mentioned 

previously,  it i s  a t  t h i s  laboratory t h a t  the r e spons ib i l i t y  f o r  our deep 

spacecraf t  development and operations is  centered. To car ry  sub: t h i s  highly 

sophis t ica ted  work, a s t a f f  of more than 600 research s c i e n t i s t s  and pro- 

fess iona l  engineers a r e  employed. TQ deny these professional  s t a f f  members 

adequate f a c i l i t i e s  f o r  preparat ion of repor t s ,  the  maintenance of a techni- 

c a l  l i b ra ry ,  and provisions f o r  photographic and reproduction services i s  

t o  deny them the too l s  of t h e i r  t rade and jeopardize t h e i r  e f fec t iveness ,  

- . -_ ... . . . _. . . . - .I.I.- . I_ __ . - -. . . . __ - . . , . ~ . .___I _____ .. ." ,~ .. _. .. . .,.. 
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A t  the  Marshall Space F l i g h t  Center ,  the completion of the guidance and 

control  bui lding,  and an addi t ion to  the fabr ica t ion  laboratory,  a r e  both 

e s sen t i a l  t o  the develspment of the Saturn launch vehicle.  The. funds for 

the  cen t r a l  laboratory and o f f i c e  f a c i l i t y  are also denied, and t h i s ,  too, 

i s  a f a c i l i t y  which is badly needed f o r  the continuation of work a t  the 

center .  

super booster  development and assimilate the Development Operations Division 

of the Army B a l l i s t i c  Missile Agency, we have been i n  almost continuous 

discussion with the Department of the Army t o  determine the bes t  means s f  

accommodating the accelerated development schedule of the Saturn vehicle ,  

together with the o ther  launch vehicle  development r e s p o n s i b i l i t i e s  which 

must be asswed by Dr. von Brawls group, while a& the same time the Amy 

c a r r i e s  out i t s  e s s e n t i a l  functisno. To assure  an objec t ive  evaluation 

of the facilities problem aV: the  Marshall Center, the  General Services 

Administration wa5 asked several  months ago 8ro make a complete survey of all 

the  buildings avai lab le .  The resu l t s  of this survey t h a t  are now available 

show t h a t  even a f t e r  maximum utilizati~n of all the bui ldings provided, the 

Marshall Center w i l l  c l e a r l y  require  the addi t ional  o f f i c e  space w e  requested, 

I t  is  c l e a r  tha t  temporary and makeshift arrangements involving the conversion 

of unused warehouees and the use of temporary bui ldings w i l l  be necessary f o r  

an inter im solut ion.  

organizat ional  re la t ionships .  

cen ter  should not  be jeopardized f o r  extended periods of time, 

Since the NASA was di rec ted  to  take over r e s p ~ n s i b i l i t y  f o r  the 

The r e s u l t  w i l l  be 8 sca t te red  staff and dliffieuln: 

The ef f ic iency  of this very important f i e l d  

A6 regards the provision f o r  f a l l - o u t  s h e l t e r s ,  the NASA is  of C Q M ~ S ~  

not  expert  i n  t h i s  f i e l d  and our budget request5 were based on the Government 



pol icy  f o r  such consideration i n  a l l  new Federal buildings.  I think i t  is 

per t inent  t o  observe t h a t  i f  the nat ion i s  t o  have a f a l l -ou t  s h e l t e r  pro- 

gram, and there  seems t o  be a grea t  deal  of sentiment support ing such a 

program, how can it  be b e t t e r  forwarded than by the  example of the Federal 

Government. 

a b e t t e r  organizat ion of such provisions than by the  method of providing f o r  

Furthermore, i t  is d i f f i c u l t  t o  imagine a more economical o r  

them i n  the i n i t i a l  construction of each new building. 

In  the unspecified reduction of sPight1y more than $8,000,000 the House 

Committee offered the only explanation concerning square footage cos ts  t h a t  

I mentioned e a r l i e r .  In the construct ion of s c i e n t i f i c  labora tor ies ,  

thermodynanic f a c i l i t i e s ,  s t a t i c  t e s t  stands,  and launch pad blockhouses, 

cost  per square foot  i s  not a meaningful c r i t e r i a .  Those of who have 

seen the s t a t i c  t e s t  stand f o r  the Saturn Paunch vehic le  at the  Marshall 

Space F l i g h t  Centzr, f8H example, w i l l  recognize the v a l i d i t y  of t h i s  

8 Ita temen t 

The estixates we have prcavided i n  Q U ~  budget request a r e  as r e a l i s t i c  

as a s t a f f  w i t h  long experience in designing research f a c i l i t i e s  knows how 

t o  make them, Our experience with construct ion CQSUS, Bike t h a t  with cos t s  

of research and development, does not Bead us to  bel ieve that our es t imates  

a r e  too high, And here again,  t he  l m g  lead time required fo r  design, con- 

s t r u c t i o n  and equippingp denies the  wisdom of procrast inat ion.  

I 

I have t r i e d  t o  provide for the Committee's information e spec i f i c  

explanation of  he e f f e c t s  of each of the  proposed reductions i n  the  

Appropriations B i l l .  of the House of Representatives. Budget es t imat ing,  
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l i k e  space explorat ion,  is an exact science in only some few of i t s  elements. 

W e  do no t  claim i n f a l l i b i l i t y  i n  making these estimates. 

making e f f e c t i v e  use of the resources t h a t  are made ava i lab le  t o  us. We 

have been under g rea t  pressure to  advance the  space program a t  an even 

g rea t e r  rate than we have proposed. W e  a l s o  feel  s t rongly our responsi- 

b i l i t i e s  as custodian of the publ ic  do l la r .  

expect t o  continue t o  budget t i g h t l y  and a r e  confident t ha t  the Congress 

would not want us t o  make allowances f o r  systematic discounting of our 

estimates. We can pledge no more than an energet ic  prosecution of the 

program a t  the rate f o r  which resources a re  provided, 

i n  the  f i n a l  ana lys i s ,  it is the  r e spons ib i l i t y  of the Congress, as repre- 

s en ta t ives  of the American people, t o  e s t a b l i s h  t h a t  rate, 

W e  do think we a r e  

Under these circumstances w e  

We recognize t h a t  

NASA Release No. 60-201 
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WASHINOTON 25. 0.  c. 

Off i ce  of Pub l i c  Information 

MEMORANDUM TO EDITORS: 

May 20, 1960 

Enclosed a r e  t h e  f i r s t  i n  a new s e r i e s  of I n t e r n a t i o n a l  Space 
A c t i v i t y  Summary c h a r t s  f o r  u s e  as r e f e r e n c e  and background m a t e r i a l s .  
C o l l e c t i v e l y ,  t h e s e  c h a r t s  w i l l  r e p l a c e  t h e  s t a t i s t i c a l  summary i s s u e d  
p e r i o d i c a l l y  by NASA, which has  become more and more cumbersome a s  t h e  
number and v a r i e t y  of  s a t e l l i t e  and probe launchings has i n c r e a s e d .  

These c h a r t s  are designed t o  be e a s i l y  f i l e d  i n  a r i n g  b inde r  or 
j a c k e t .  

The system has f o u r  ma jo r  s e c t i o n s  for ease  i n  f i l i n g  and r e f -  
e rence ,  w i t h  d i f f e r e n t  co lored  paper  determining t h e  p rope r  s e c t i o n .  

~~ 

Paper c o l o r s  a r e :  
White -- U .  S .  S a t e l l i t e s  
Canary yel low -- U. S .  Probes 
Blue -- U .  S .  Manned S p a c e f l i g h t  
Green -- Fore ign  Space A c t i v i t i e s  

Each c h a r t  c a r r i e s  a key on t h e  upper  r,ght hand edge. 

S - U .  S .  S a t e l l i t e s  
P-U. S ,  Probes 
M-U. S .  Manned S p a c e f l i g h t  
F-Foreign Space A c t i v i t i e s  

w i l l  begin w i t h  one of t h e s e  f o u r  l e t t e r s :  

The l e t t e r  i s  fol lowed by t h e  s e a r  of launch ,  and then  

The key 

by o r d e r  
o f  l aunching .  Fo r  i n s t a n c e ,  i n  t h e " f i r s t  c h a r t s  enclosed,  t h e r e  a r e  
s i x  s e p a r a t e  pages.  F ive  a r e  white ,  i n d i c a t i n g  U .  S. S a t e l l i t e s ;  
one i s  yel low,  i n d i c a t i n g  a U. S.  probe.  The whi te  c h a r t s  a r e  keyed 
consecu t ive ly  from s-60-1 through S-60-5. 
Any r e v i s i o n s  to t h e  o r i g i n a l  c h a r t s ,  such as when a v e h i c l e  comes 
down o r  ceases  t r ansmiss ion ,  would be keyed w i t h  a l e t t e r  ( e . g . ,  
S-60-1A). 

The probe i s  keyed P-60-1. 

I ssuance  of t h e  c h a r t s  begins  w i t h  t h e  f i r s t  s i x  launches of 
1960. You w i l l  r e c e i v e  next  t h e  remaining 1960 l aunches .  We then  
w i l l  work back through t h e  1959, 1958 and 1957 a c t i v i t i e s .  

I .... ... . . . . . . .. . . . . . .. . -. . . . . _ _ _ .  ... . . . . .  . - ~Ix-_ - . . 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINGTON 25, D.C. 

Off i ce  of Pub l i c  Informat ion  

May 20, 1960 

I; N T.ERNAT I OMAL 
SATELLITE AND SPACE PROBE SUMMARY 

The fo l lowing  space v e h i c l e s  a r e  i n  o r b i t  as of  t h i s  d a t e :  

NAME/C OUNTRY LAUNCH DATE TRANSMITTING DATA 

Explorer  I US 
Vanguard I (US{ 

*Lunik I (USSR) 
Vanguard I1 (US) 

*Pioneer IV (US)  
Explorer  V I  ( U S )  
Vanguard I11 (US) 
Lunik I11 (USSR) 
Explorer  V I 1  (US) 

"Pioneer v (US)  
T i r o s  I (US) 
T r a n s i t  I B  US) 

~ Sputn ik  I V  (USSR) 

Jan .  31, 1958 
March 17, 1958 
J a n .  2, 1959 
Feb. 17, 1959 
March 3, 1959 

Sep t .  18, 1959 
Oct. 4, 1959 

March 11, 1960 
A p r i l  1, 1960 
Apr i l  13, 1960 
A p r i l  15, 1960 

August 7, 1959 

Oct. 13, 1959 

No 
Yes 
No 
No 
No 
No 
NO 
No 
Yes 
Yes 
Yes 
Yes 
Yes 

*In S o l a r  Orb i t ;  o t h e r s  i n  e a r t h  o r b i t .  

CURRENT SUMMARY (May 20, 1960) COMPLETE SUMMARY (Launched t o  Date) 

E a r t h  Orb i t :  US- 8 
USSR- 2 

Solar O r b i t :  US- 2 
USSR- 1 

Transmi t t ing :  US- 5 
USSR- 1 

E a r t h  Orb i t :  US- 18 
USSR- 5 

S o l a r  O r b i t :  US- 2 
USSR- 1 

Lunar Impact: USSR- 1 



SPACE ACTIVITIES SUMMARY DISCOVERER IX 

Proiect: Discoverer IX 

Project Direction: U, S,  Air Force 

Launched: 

From: Vandenberg AFB, California 

151 a.m. EST, February 4, 1960 

Lifetime: Not Applicable 

Major 0bi.ctives Satellite system to gather data 
on propulsion, communications, orbital per- 
formance and stabilization, recovery technique 

&or Results: Orbit not ackdeved due to ground 
equipment malfunction. * 

Flight Program 

Launch Vehicle: Thor-Agena. Stages: (1) Modified m o r  IRBM. (2) Agena. 

Lift-off Weight: 108,500 lbs, (Approx. ) 

Program: 

Program Results: 

Dimensions: 78 ft. high, 8 ft. base diameter. 

Place satellite in near-polar orbit and recover capsule. 

Failed to achieve orbital velocity. No recovery attempt. * 
Inclination: Not Applicable Perigee (Miles): Not Applicable 

Apogee (Mi I es): Not Applicable Period: Not Applicable 

Velocity: Not Applicable 

Payload And Instrumentation 

Dimensions: 19.2 M. Mgh, 5 ft. diameter Payload Weights: 

second stage casing and 300-lb. capsule. 
1,700 total lbs. , includes 

Payload Configuration: Cylindrical 

Instrumentation: Includes data capsule to be ejected from satellite by timing device; retrorocket 
and parachute to slow descent. Radio beacon, r a w  chaff and rotating high-frequency 
stroboscopic light for recovery. 

T ran sm itter s: 

Power Supply: 

Additional Data: * Failure to achieve orbital velocity attributed to malfunction in tower which 
moves fueling equipment from space vehicle, Resulting damage to second stage caused 
premature shutdown of first stage. 

Sources: USAF 
Date: Prepared May 20, 1960 

Prepared by Office of Public Information, U.S. Nationol Aoronoutics and Space Administrotion, Washington 25, D.C. 



SPACE ACTlVlTlES SUMMARY 

: Project: Discoverer X 

i 
i 

Project Direction: U. S .  A€r Force 

Launched: 3:14 p. rn. EST, February 19, 1960 

From: Vandenberg AFB, California 

Lifetime: Not Applicable 

- DISCOVERER X 

Major Obiectiver Satellite system to gather data 
on propulsion, communications, orbital per - 
formance and stabilization, recovery techniques. 

Muior Results: Orbit not achieved. Vehicle 
destroyed by Range Safety. * 

I I Flight Progran 

' Launch Vehicle: Thor-Agena. Stages: (1) Modified Thor IRBM. (2) Agena. 
I 

I Lift-off Weight: 108,500 lbs. (Approx. ) Dimenrions: 78 f t .  high, 8 f t .  base diameter. 

j Program: 

' Program Results: Failed to achieve orbital velocity. 
I 

I 
Place satellite in near-polar orbit and recover capsule. 

No recovery attempt. * 

~ Perigee (Miles): Not Applicable 
~ Apogee (Miles): Not Applicable 

I Velocity: Not Applicable 

- 

Payload And Instrumentation 

Dimensions: 19.2 f t .  high, 5 f t .  diameter Payload Weights: 1,700 lbs. total, includes 
second stage casing and 300-lb. capsule. 

Payload Configuration: Cylindrical 

Instrumentation: 
and parachute to slow descent. Radio beacon, radar chaff and rotating high-frequency 
scdboscopic light for recovery. 

Includes data capsule to be ejected from satellite by timing device; retrorocket 

t ran r m  iwerr: 

Power Supply: 
I r- 
~ Additional Data: "Vehicle rose from launching pad as programmed but veered off course at 
I 20,000 ft .  Destroyed by Range Safety Officer 52 seconds af ter  launch. 
I 
I 

I--- 
! Source?;: USAF 

Date: Prepared May 20, 1960 
-- .----_I- - 

Prepared by Office of Public Information, U.S. Notionol Aeronautics and Space Administration, Washington 25, D.C. 



SPACE AC?IVI?ES SUMMARY MIDAS I 

Proioct: Midas 1 

Proioct Direction: U.S. Air Force 

Launchod: 

F ~ ~ :  Atlantic Missile Range 

Lifotimo: Not Applicable 

12:25 p. m. EST, February 26,1960 

k i o r  0bi.ctir.s Overall test of system for  
detection of missile launchings with satellite- 
borne infrared sensors. 

k i o r  Rorultr: 
function of vehicle. * 

Orbit not achieved due to mal- 

Flight Pmgran, 

Launch Vohiclo: Atlas-Agena. (1) Modified Atlas ICBM. (2) Agena "A". 

Lih-Off Weight: 260,000 lbs. (Approx.) Dia.nrionr: 99 ft. highp 16 ft. base diameter. 

Program: 

Program Rorultr: Re-entered atmosphere after 2,500-mile flight. No orbit. 

Prig.. ( ~ i h ) :  Not Applicable Inclination: Not Applicable 
Apog- (Milorb Not Applicable Period: Not Applicable 

Place satellite in Earth orbit. 

Volocity: Not Applicable 

Payload And 1nstnn.ntdOn 

Dimonrionr: 22 a. high, 5 ft. diameter P ~ ~ I ~ ~  wOig)cta 
orbit. (Entire second stage. ) 

4,500 lbs. total weight for 

Payload Configuration: Cylindrical 

Inrtrum.nmion: Full details not released. Includes infrared, telemetry and communications 
equipment. 

Tmnmitt.rr: Not Available 

Power supply: Not Available 

Additional Data: * Atlas performed as programmed. Presumption is that second stage separation 
failed to occur and vehicle was destroyed on re-entry. 

Midas program designed to lead to operational system in which infrared sensors provide 
warning of enemy missile launchings. 

kurcor: USAF 
i at.: Prepared May 20, 1960 

Preparod by Offico of Public Information, U.S. National Aeronautics and Space Administration, Washington 25, D.C. 



-- SPACE ACTIVlTlES SUMMARY EXPLORER 
1 
-_ __.__I._..__.-.___- ~ 

_ _ _  ______ 

1 Additional Data: Satellite was designed for 200-mile perigee and 33,000-mile apogee for broad 

1 Project: Explorer 
I 

;d 

j Project Direction: NASA 
I 

Maior Objectives Analyze electron and proton 
radiation energies in the radiation zones over 
extended period of time, 

Maiur Results: Orbit Not Achieved. 
I I Launched: 8:35 a. m. EST, March 23, 1960 

From: Atlantic Missile Range I ! 
1 Lifetime: Not Applicable 
I 

Flight Program 

Launch Vehicle: Juno 11. Stages: (1) Modified Army Jupiter IRBM. (2) 11 scaled-down j Sergeant rockets. (3) Three scaled-down Sgt. (4) Single scaled-down Sgt. 

Dimensions: 76 Ift. High, 8-3/4 ft. nameter .  

Program: Place satellite in highly elliptical Earth orbit. 
i I Program Results: Orbit riot achieved. Ground stations lost communication after second stage 
1 burnout. 

Perigee (Miles): Not Applicable 
Apogee (Miles): Not Applicable 

Inclination: 28' from Equator 
Period: Not Applicable 

velocity: Not Applicable 
i 

I 
j Dimensions: See Below i Payload Weights: 35.3 lbs., including 12.5 fourth I 

I stage casing, 22.8 lb. instrument pack, 

n 
I 
Ja 
3 
I 
P 

Date: Prepared May 20, 1960 
I -1 --- . - ____I_____ 

i'rnpnrcd by Offlce pf  Public Informotion, U.S. National Aeronautics and Space Administration, Washington 25, D.C. 



SPACE ACTlVlTlES SUMMARY 

I 
Project: Tiros I (1960 Beta) 

Proiect Direction: NASA 

Launched: 6;40 a.m. EST, April 1, 1960 

From: Atlantic Missile Range 

Lifetime: Est. 50-100 yrs. (Useful lifetime 
est. 3-5 mos.) 

TIROS I 

Major Objectives Test of experimental television 
t e c h q u e s  leading to eventual worldwide 
meteorological information system. 

Maior Results: Successful launch into near- 
circular orbit; video system relayed thousands 
of pictures containing cloud-cover photographs 
of meteorological interest. 

Flight Program 

Launch Vehicle: Thor-Able. Stages: (1) Modified USAF Thor IRBM; (2) Liquid engine modified 
from Vanguard; (3) Solid motor modified from Vanguard. 

Lift-off Weight: 150,000 lbs. (Approx. ) Dimensions: 90 ft. high, 8 ft .  base diameter. 

I Program: Place satellite into circular orbit; photograph cloud cover over many areas of the 
world. 

Program Results: Successful. Programmed goals attained. 

Perigee (Miles): 428.7 
Apogee (Miles): 465.9 

Velocity: 24,654 ft. /sec. at third-stage burnout. 

Inclination: 48.32pto Equator 
Period: 99.19 min. 

Payload And Inrtnnnontotion r--- 1 Dimensions: 19 in. high, 42 in. diameter. Payload Woightr: 270 lbs. total 
I 

Payload Configuration: "Pillbox" shape covered on top and sides by 9,200 solar cells. Three pair 
of spin rockets and transmitter antenna surround baseplate. Receiving antenna on top center. 
Aluminum/stainless steel shell. 

Instrumentation: 

operation. Picture data can be stored on tape or  transmitted directly to ground command 
One wide and one narrow angle camera, each with tape recorder for remote 

. _ .  
I T%%k: Picture information is transmitted by two 2-watt FM at 235MC; two tracking beacons 

operate on 108 and 108.03 MC with 30 mw output. 
Power supply: Nickel cadmium batteries charged by solar cells. 

Additional Data: 
models will have sensors to map relative temperatures of the Earth's surface. Early photo- 
graphs provided new information on cloud systems including spiral formations associated with 
large storms. 

Tiros combines the intittials of Television Infra-Red Observation Satellite. Later 

Sources: NASA 
Date: Prepared May 20, 1960 

Prepared by Office of Public Information, U.S. National Aeronautics and Space Administrotion, Washington 25, D.C. 



SPACE ACTiVITlES SUMMARY 

approx. 40 lbs. of instruments. 

i 
i Payload Configuration: "Paddlewheel" - - sphere plus four vanes covered by 4800 solar cells. 

Pmiec): Pioneer V (1960 Alpha) 
I 

Launched: 8 a.m. EST, March 11, 1960 

From: Atlantic Missile Range 

Lifetimo: Est. 100,000 years. 

PIONEER V 

I 
Maior Obioetives Investigate igterplanetary space 
between orbits of Earth and Venus; test extrcm 
long-range communications; study methods for 
measuring astronomical distances. 

0 
I 

Moior Results: All objectives achieved. Estab- 
lished significant "firsts" in long-range 
communications, gauged solar flare effects, 
particle energies and distribution, and mag- 
netic field phenomena in interplanetary space. I 

1 Launch Vohiclo: Thor-Able IV. Stages: (1) Modified USAF Thor IRBM. (2) Liquid rocket 
modified from Vanguard. (3) Solid rocket modified from Vanguard, 

Lift-off Weight: 105,000 lbs. (Approx. ) 

program: 

PrO9ram Rmdts: Objectives achieved, 

D i m o d o w  90 ft. high, 8 ft. diameter. 
I 

Place instrumented space probe into heliocentric orbit between the orbits of Earth 

I 
and Vcnus. 

Prig-  (Milos): 74.9 million from Sun. 
Apoow (Milosk 92.3 million from Sun. Poriod: 311.6 days 

Inclination: 3.35 degrees to Eclipic,  

velocity: 24,689 mph at third-stage burnout. 

lnrtrumo~tation: 
measurement of plasmas, cosmic radiation and charged solar particles. Magnetometer. 
Micrometeorite impact counter. Aspect indicator, . Temperature measurements. 

T m ~ n w n i + ~ s :  

Power 

High-energy radiation counter, ionization chamber and Geiger -Muller tube for i 
I C! !Z 
! Ff: TWO UHF operating at 378 MC. Five-watt transmitter for initial data read-out, 

i 
IC 

! 150 watt transmitter for long-range. 
Solar vanes & cells for charging 28 nickel-cadmium batteries, c 

I 
' Additional Data: I 

I 
I 

burcos: NASA 
Pato: Prepared May 20, 1960 t -..- 

Prepored by Office of Public Information, U.S. National Aorovautics ond Spoco Administration, Washington 25, D.C. 



NATIONAL AERONAUTICS AND SPACE AOMlNlSfRAflON 

WISYINOTON 2% D. C. 

May 24, 1960 

TO EDITORS: 

The a t t a c h e d  speech by D r ,  Homer E, N e w e l l ,  

Deputy D i r e c t o r  of the N A S A ' s  O f f i c e  of Space 

F l i g h t  Programs, i s  for your  background informa- 

t i o n  and f i l e s .  It was p r e s e n t e d  i n  Japan on 

May 24, 1960 a t  the I n t e r n a t i o n a l  Symposium on 

Rockets and A s t r o n a u t i c s ,  sponsored by the 

Japanese  Rocket Soc ie ty ,  Tokyo. 

Release No. 60-202 

. ^. 



by 

Horllar E. Hewel l .  

The United States National Aeronautics and Space Admlnistra- 

t i o n  i s  developing a broad program of aeronaut ics  and space research.  

Included i n  the  program are t h e  development of veh ic l e s  f o r  space 

fl ight; ,  t he  develoI;ment of advanced technology, aercnaut ics  research,  

app l j ca t ions  of space research  and technology results t o  p r a c t i c a l  

problems, manned f l i g h t  and human explora t ion  of space, and ' 

s c i e n t i f i c  i n v e s t i g a t i o n s  of the e a r t h ' s  atmosphere and space. The 

SFQCe program w i l l  involve about 1@0 sounding rocket  f i r i n g s  per  

year fo r  the next  f e w  years ,  plus rori&ly 9 s c i e n t i f i c  s a t e l l i t e s  

and near-earth probes per  y e a ,  plus about 4 deep space probes per 
yew.  

being  vigorously pixsued, m d  on the  opcrntAonal side extensive co- 

operation is n;lready under wzy I n  rcdi.o and ogticnl  t racking  of 

cate1lit;es and probes, and  i n  the preparation cf %ne N?rcury range. 

Spec i f i c  cooperat ive programs i n  atmosgheric and space ccience have 

already been developed, and many o the r s  are under &iscussion. 1% 
i s  the  hope of NASA t h a t  a t r u l y  world-wide i n t e r n a t i o n a l  p r o g r m  

miry be developed including cooperation between the  United S t a t e s  and 

the USSR. 

!Be  development of an in t e rnu t ionn l  coaperativc pmgrnm i r  

"Prepared f o r  p re sen ta t ion  to the  I n t e r n a t i o n a l  Sympooium on Rocket 
and Astronautics, sponsored by the Japanese Rocket Society, Tokyo, 
Japan, M a y  196U,. 

. . - .. . . . -. . . - . . .. . - 
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INTRODUCTION 

The U n i t e d  States National Aeronautics and Space Administration 

has now been i n  business for  about a year and a ha l f .  Created under 

the Space Act of 1958, which became l a w  on July 28, 1958, the NASA 

was given the  job of continuing and extending the work of the older 

National Advisory Committee for  Aeronautics, and of developing and 

carrying out a national space program. 

the policy of the United States that  ac t iv i t i e s  i n  space should be 

devoted t o  peaceful purposes for  the benefi t  of a l l  m a n k i n d " .  The 

Act further set for th  eight objectives of aeronautical and space 

a c t i v i t i e s  of the United States,  including the expansion of human 

knowledge of atmospheric and space science, and the use of space 

knowledge and technology fo r  pract ical  applications. 

The Act declared "that it i s  

There are many technical a c t i v i t i e s  i n  NASA. The Administra- 

t ion  took over the ac t iv i t i e s ,  f a c i l i t i e s ,  and personnel of the 

40-year old NationaL Advisory Committee fo r  Aeronautics. 

large pa r t  of the NASA program is  comprised of aeronautics and re- 

lated research. This ac t iv i ty  includes not j u s t  aeronautics i n  the 

c lass ica l  sense, but a s 0  advanced research directed toward the 

space age. The X-15 a i r c r a f t  i s  an example of the combination of 

rocketry and aeronautics. In  the laboratory, research i s  devoted 

t o  improved materiab and the i r  use, advanced propulsion techniques, 

and advanced instrumentation. 

Thus, a 

NASA has a strong program of vehicle development and launching 

i n  support of i t s  space ac t iv i t i e s .  About a dozen different  types 

, ". . - - .. I . I .. . . . . _ _  
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of sounding rockets are i n  use or  under development. 

these are the rockets l i s t e d  i n  Table 1. 

!&pBlcal of 

The NASA vehicle program a s 0  includes 1 2  types of satellite 

and space probe vehicleso 

these are shown i n  P i w e  1. 

launch vehicles resulted from the ava i l ab i l i t y  of b a l l i s t i c  missiles 

systems already developed f o r  mi l i ta ry  missions. 

vehicles are considered t o  be of an in te r im or  r e l a t ive ly  short  

term use and will be discontinued by about 1963. Four otherd, the 

Scout, Atlas-Ageria-B, Atlas-Centaur, and Saturn, -- form the back- 

bone of the long-range satellite and space probe progrrams. 

is, at  the present t i m e ,  a vehicle concept included i n  the very 

long-range plans. 

With the exception of the Redstone, 

This r e l a t ive ly  la rge  number of 

Seven of the 

Nova 

The vehicles included i n  the NASA program wi l l  provide a 

bruild up of papload and mission capabi l i t i es  during the next ten 

years, i l l u s t r a t e d  i n  the drawing of Mgure 2. This capabi l i ty  i s  

expressed i n  terms of the  payload weight tha t  can be placed 

i n  a near-earth satell i te o rb i t ,  Such capabi l i ty  can, however, 

also be expressed i n  terms of the capabi l i t i es  f o r  space probe 

missions, f o r  example, t o  the moon or  t o  the planets. As i s  seen 

from the figure, there w i l l  be a progressive rise from1960 through 

1962, then a substant ia l  jump i n  payload capabi l i ty  with the 

coming of the Saturn vehicle. It i s  anticipated tha t  there 

w i l l  be a continued rise i n  payload capabi l i ty  through 1969, 

accompanying the projected Saturn growth. 
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"able 1 

Vehicle 

Aergbee 100 
(Aerobee Jr . ) 
Arcon 

X?ike -Asp 

Aerobee 150, 15aA 
(Aerobee Hi) 

Aerobee 300 
(Spaerobee) 

Argo D-4 
(Javelin) 

Argo D-8* 

U. S* SOUNDING ROMETS 

cost Capability 
(Thousands Altitude F%tyload Weight 
of dollars) (mi./km) (pounds 1 

20 60/95 100 

6 45/70 50 

80/130 40 

75/=0 16 

9.5 80/130 200 
190/305 20 

29 uo/175 300 
180/290 120 

"Preliminary figures, based on feasibi l i ty  and design studies. 
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The Scout i s  of especial  i n t e re s t  i n  t ha t  it i s  intended to 

be a re la t ive ly  inexpensive multi-purpose vehicle. 

Figure 3 ,  the  Scout is  a four-stage so l id  propellant rocket. 

Because of i t s  simplicity, the rocket can be launched from inex- 

pensive launching f a c i l i t i e s .  

var ie ty  of s c i en t i f i c  payloads, such as high a l t i t ude  probes, re- 

entry models, and s a t e l l i t e s ,  It will place a 200 pound payload 

i n  a 300 nautical  mile (350 km) c i rcu lar  orb i t ,  or  w i l l  project 

a 50 pound verticaL probe t o  12,000 nautical  miles (22,000 km) 

Thus, the Scout may be regarded as intermediate between the sounding 

rocket and the deep space probe, while a t  the same t i m e  being a 

useful s a t e l l i t e  launching vehicle. 

As shown i n  

It can be used t o  carry a la rge  

Using the vehicles described above the NASA i s  conducting 

a broad program of research on the ea r th ' s  atmosphere and spa t i a l  

environs. As rapidly as possible this research is  being extended 

i n t o  the depths of space, t o  the moon, and the planets. 

planned t o  apply s a t e l l i t e  techniques t o  the f ie ld  of astronomy, 

80 t h a t  observations of the stars and g d a x i e s  may be made f ree  

from the obscuring and d is tor t ing  e f fec ts  of the earth's atmos- 

phere, 

research, a par t icu lar ly  exci t ing aspect of which w i l l  be the 

search for  e x t r a t e r r e s t r i a l  l i f e .  

It i s  

The NASA space program a l s o  includes l i f e  sciences 

The NASA program includes work on advanced technology 

Exmples w e  the dcvclopment of advanced chemical -propulsion 
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systems, nuclear propulsion, electrial propulsion, nuclear and 

solar power supplies, and advanced &dance and control systems 

fo r  space applications. There is a s 0  research on l i f e  support 

systems required fo r  keeping man a i v e  i n  space. 

A very important facet  of NIIsA’s program is the application 

of space science and 'technology results t o  pract ical  uses. 

the present time, this includes resesrch on the use of satellites 

f o r  meteoro1ogica;l observations, fo r  coxmunications, and fo r  

geodetic measurements 

A t  

Finally, the XASA program includes manned exploration of 

space. In the course of t i m e ,  it is expected that  this program 

will include manned f l i g h t  at the edge of the earth’s atmosphere, 

manned o rb i t a l  f l i g h t  i n  the v ic in i ty  of the earth, and eventually 

f l i g h t  t o  the moon and planets. 

toward such space exploration we being taken i n  h-oject Mercury. 

This project is directed t o m d  the ear ly  achievement of o rb i t a l  

f l i g h t  using techniques, equipment, and vehicles t ha t  are e i the r  

already available, or available with e minimum of development. As 

must be the case i n  aJ.1 manned f l i g h t  projects, the engineering 

program for  Project Vfrcury i s  directed toward the achievement of 

the utmost re1iabiI.i-by before a man is  t o  be committed t o  actual 

f l i gh t .  

manned space f l igh t ;  ratherib is t o  be regarded as a first s tep  

toward later space eqXorations 

At present, the i n i t i a l  steps 

Project Mercury by no means involves the ultimate i n  



TII% SPACE SCIENCE PROGRAM 

The NASA program i n  space science has grown out of ac t iv i t i e s  

of the past  13 or 1 4  years, including the InternationaL Geophysical 

Y e a r .  

and space probes t o  investigate the earth, i t s  atmosphere, i t s  

environment, and the objects and phenomena of outer space. The 

sounding rocket program continues at a pace comparable t o  that  

of the International Geophysical Y e a r ,  and covers the broad area 

covered during the past  dozen yews i n  various programs of the 

Department of Defense. No attempt will be m a d e  here t o  review 

past  f i r ings  i n  detu. 

It involves the use of sounding rockets, ear th  satellites, 

Sa te l l i t e s  and space probes launched by the U n i t e d  States 

Those fo r  space science investigations a r e  l i s t ed  i n  Table 2. 

launched after the first of Octobei 1958, were under the auspices 

of the NationaL Aeronautics and Space Administration, 

the NASA has continued the work begun i n  the ear ly  W o r e r s  and 

Vanguards. Extensive results from the ear ly  satellites and space 

probes have already been reported i n  the literature, and I am 

sure t h a t  these are w e l l  known t o  this audience. 

continue t o  appear, par t icular ly  from the latest satellites and 

space probes. I shal l  attempt here t o  summarize, without detail, 

some of the latest results tha t  have been reported. 

In them, 

Exciting results 
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Trible 2 

U.9. SATELLITES AND SPACE PROBES 
PYJR SPACE SCIEmCE l"ES!L'IGA!JIOI'lS 

October 1958 t o  April 1960 

LAUNCH nAm 

Earth Sa te l l i t e s  : 

Explorer I 31 Jan 58 Cosmic Rays; Micrometeors 

Vanguard I 17 Mar 58 Test. 

Explorer I11 26 Mar 58 Cosmic Rays; Micrumeteors. 

Explorer N 26 ~ u l  58 Radiation Belt. 

Vanguazd I1 17 Feb 59 Cloud Cover. 

Explorer V I  7 Aw 59 Radiation B e l t  and Cosmic Rays; 
Magnetic Field; Micrometeors; 
V e r y  Low Frequency Radiowave 
Propagation; Single Line Tele- 
vision Scanner. 

Vanguard I11 

Explorer V I 1  

Space hrobes: 

Pioneer I 

Pioneer I11 

Pioneer IV 
Pioneer V 

u O c t  58 

6 BC 58 
3 59 

u ~ s r  60 

Magnetic Meld; Solar X-rays; 
MLcrometeors. 

Solar Ultraviolet  and X-ray 
Radiations; Cosmic Rays; Earth 
Radiation; Wcromteors. 

Radiation Belt; Magnetic Fleld; 
Micrometeors; Television Scanner. 
Radiation B e l t .  

Radiation Belt. 
Radiation Belt;  Par t ic les  and 
Cosmic R a y s  i n  Space; Magnetic 
Melds; M,tcrameteors. 
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Eta) vanguacrd LII (1959 - 

The satellite Vanguard 111 was the last of the Vangua;r.d 

IntRrnational Geophysical Year satellite$ t o  be launched. Der,- 

cr ip t ive  infomation about Vanguard I11 is contained i o  Table 3. 

The satellite i tself  i s  shown i n  Figure 4. 

Although the l ifetime i n  o rb i t  of Vanguard 111 is estlmated 

t o  l i e  between 30 and 40 years, the equipment was powered for 

only about 3 months of operation. After 86 days the satellite 

became s i l e n t .  During the interval  of operation, the proton 

precessional magnetometer provided a camprehensive survey of the 

ear th 's  magnetic f i e l d  throughout the range of a l t i tudes  and 

l a t i t udes  covered by the Vanguard orbit;  namely, witHin the belt  

from 33.4' II l a t i t ude  t o  34.4' S l a t i t ude  geographic, and from 

510 t o  3nO km. Dr. 

of the magnetic f i e l d  results t o  date from the Vanguard I11 data: 

Reppner has provided the following SUWI~&TY 

"Although reduction of Vanguard 111 magnetic f i e l d  

data i s  only 50 percent complete, preliminary analyses 

have provided considerable information concerning the 

ear th 's  main f ie ld .  

Hemisphere, Australia, and South Africa it i s  now possible 

t o  state the absolute value of the t o t a l  q e t i c  field 

in tens i ty  to a high accuracy. This information has been 

especia;lly valuable i n  i l l u s t r a t i n g  both the strong and 

weak points i n  exis t ing descriptions of the magnetic 

f i e l d  by spherical harmonic analyses- 

Over l u g e  regions of the Western 



Launch Date 
(Life time) 

I 
18 sep 59 

(30 t o  40 years) 

Dimensions 

20 inches 
diameter 
(51 a) 

!Table 3 

Vsngua;r d I11 Ear th  Satellite 

General Shape 

Sphere with 26 
inch tapered 
tube extension; 
plus enrpty third 
stage. 

Ekperiments 

Proton precessional magnetometer. 
Solar - X-rays. 
M i  crometeor detectors, 
Thermistors, 

1 n i t i a ; L  Initial Initial 
Perigee Apogee Period Inclination 
(miles) (miles) (minutes) (degrees) 

33-9 2329 130 33.4 
(513km) (3748 km) 

Experimenters 

Goddard space Flight Center (Heppner). 

Naval Research Laboratory (Friedman). 
Goddard space night Center ( w w ) .  
Goddard Space Flight Center (Lam), 
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"In  the most recent analysis, evidence was found t h a t  a 

magnetic f ie ld  discontinuity exists a t  the lower edge of the 

inner radiation b e l t  a t  magnetic la t i tudes  greater than 25 

degrees, 

i s  r ea l  and not the r e s u l t  of an unknown pecul iar i ty  i n  o rb i t  

computation. There i s  additional evidence f o r  one or more dis- 

continuities i n  lower l a t i t ude  regions but it is  f e l t  t h a t  more 

data w i l l  have t o  be processed f o r  confirmation. 

Work i s  under way t o  make sure that th i s  discontinuity 

The study of measurements taken during magnetic storms shows ( 1  

t h a t  the f i e l d  disturbance observed by the s a t e l l i t e  i s  St~OnglY 

dependent on the location of the s a t e l l i t e .  

greater than 25 degrees the s a t e l l i t e  disturbance i s  often con- 

siderably la rger  than tha t  observed on the ground when the Satellite 

i s  located near  the lower edge of the inner radiation b e l t  or i n  

the 'radiation s lo t '  t h a t  bounds the inner b e l t  a t  i t s  northern and 

southern limits. On the other hand, measurements taken within 

the inner b e l t  at these l a t i t udes  appear t o  be re la t ive ly  Undis- 

turbed during storms. 

numbers indicate the time sequence of the measurements during the 

storm, 

were taken during the maximum of the main phase of t h i s  magnetic 

storm0 

rnaximUm were disturbed with the same sign as the ground disturbance. 

M~asux?rflents I)+, and 16 which occurred later i n  the  storm were 

A t  magnetic la t i tudes  

This i s  i l l u s t r a t e d  i n  Figure 4 -1 The 

Measurements 7, 8, 9, and 12, which were not disturbed, 

Measurements 6, 10, and11,  a l so  during the main phase 
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strongly disturbed but  with a s ign opposite t o  t ha t  of the 

ground disturbance. (The two undisturbed points at  low 

a l t i t ude  over Woomera, Australia can be ignored here 88 they 

coincide with short  periods when the ground disturbance was 

very sml.l.). 
I 

In  equatorial. regions, where it is  first 

essent ia l  that  one remove e l ec t ro j e t  influences, a c lear  pic- 

ture of storm e f fec t s  has not as ye t  been obtained. 

is accomplished a better understanding of the unexpected 

When this 

results at  higher l a t i t udes  i s  expected." 
Because the Vanguard I11 satellite spent so much of i t s  time 

i n  the Van Allen Radiation Eklt, the Naval Research Laboratory 

ionization chambers f o r  observation of solar X - r a y s  were saturated 

much of the time. Although this prevented investigation of the 

s o l a r  X-rws, nevertheless the chambers did provide a considerable 

amount of detail  on the locat ion of the lower edge of the Radiation 

B e l t ,  which could be determined from the  locations a t  which the 

c a n t e r s  either went from nonsaturated t o  saturated condition or  

vice v e r s a . v ~ h e  micrometeorite data w a s  collected over a period 

of 78 clays by counting the impact vibrations.  About 3700 impacts 

were counted over this period, with the largest inf lux l e v e l  

occuring during the month of November. The estimated mass of the 

impacting particles was  greater than 3.3 X lO-'g. 

this component of dust is computed t o  be 7 X 10'22g. cmm3, approxi- 

mately the same as measured from Explorer I. 

The density of 

The twospressure 

zones were not punctured, and no measqable amount of erosion was 

detected on the photodetector and the chromium s t r i p  experlments. 

. _. . 
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Explorer VII (199 Io t a  I) 

Explorer V I 1  w a s  launched by a Juno I1 rocket on October 13, 

199, 

par t  of the International Geophysical Y e a r  program. 

This satellite was the last of the satellites planned as 

It was the  

most complex and diversely instrumented of the satellites planned 

f o r  IGY, and had come t o  be known colloquially as "the Heavy IGY" 

or  "composite radiation" satell i te 

Explorer V I 1  i s  given i n  Table 4. 

V I 1  satell i te appears i n  Figure 5 .  

Descriptive information on 

A photograph of the Explorer 

The following material from the experimenters on Explorer V I 1  

has been provided by the satell i te project manager, H. LaczOw: 

"Telemetering signals have already been recorded for  

more than seven months from199 Iota ,  Many of the 

records have not ye t  been collected, processed, distri- 

buted and analyzed but many s ignif icant  geophysical 

results have already been reported by the experimenters, 

The principaJ. results reported t o  date, include: 

(1) The State  University of POW measurements of 

t i m e  and spa t i a l  variations i n  the outer radiation zone 

show interest ing correlations with other geophysical 

observations- Figure 5.1 shows (a) a stable outer 

radiation zone on 27 November; (b) a very disturbed outer 

zone on 28 November during a severe magnetic storm; and 

( c )  a narrow 3-second wide peak at 0336.302 on 28 November 

over an observed auroral a rco  



Table 4 

pmlorer l&J E a r t h  Satellite (1B9 Io ta  I) 

Initial Initial Initial 
Launch Date Weight Perigee Apogee e r i o d  Iacl inat ion 

(Lifetime) Dimensions General Shape (pouna) (miles) (miles) (minutes) (bg rees )  

13,  Oct 59 30 inches high Toroid 9.1 -5 345 678 1a.3 30.3 
(20 t o  30 years) (76 cm) (41.3kg;) (535 km) (1091 a) 

I 30 inches dia- 
meter 

(76 cm) 

Experiments 
LJWan-alpba and X-ray solar radiation detectors. 
Ionization chamber f o r  heavy cosmic rags. 

3 Mcrometeor detectors. 
2 Geiger-MueUer tubes 
Earth radiation balance measurements. 

Experimenters 
Naval Research Laboratory (Friedman). 

Martin Co. 

Goddard Space Flight Center (LaGow) . 
state University of ~ o w a  (van Allen). 
University of Wisconsin ( ~ ~ o m i )  . 

R I A 8  (Groetziner and Schwed) , 
Bartol Research Foundation (Pomerantz) 

*Research Ins t i tu te  for  Advanced Studies 
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(2) A dras t i c  modification of the outer zone on 

31. W c h  t o  10  A p r i l  1960, commencing with the great 

magnetic storm on 31 March. IntenGity l eve l s  went frpm 

a nominal 200 counts/second down t o  less than 10 a d  up 

t o  over 10,000 counts/second on the State  University of 

Iowa experiment. Pioneer V also detected an increased 

counting rate of s o f t  radiat ion on 3l. March at some 

5 x 10' km from the earth.  

( 3 )  The Bartol-RL)IS heavy primary cosmic ray 

experimentl reveals t h a t  the i n t e g r a l  f l ux  var ies  approxi- 

mately as the inverse first power of the  magnetic r i g i d i t y  

and that  during the  1l days immediately following launch, 

the flux of heavy primary cosmic rays remained constant 

within the s t a t i s t i c r t l  uncer taint ies  of measurements over 

the e n t i r e  range of r igidit ies covered, 

(4) me ~ ~ n y  w i s t i c  W s s i l e  Agency temperature 

measurements which show that  temperatures have stayed within 

the design limits of 0-6ooc during the first 1@ d a ~ ~  after 

launch. During this period the satellite has gone through 

two periods when the satellite was i n  sun l igh t100  percent 

of i t s  o r b i t a l  period. 

(5) The first  micrometeorite penetration of a sensor 

A Guddard Space night Center cadmium sulphide i n  f l i g h t *  

detector was exposed t o  sunlight rzfter the penetration of 



i t s  evaporated 

film only 5 mm 

15 

aluminw coating 

i n  diametero 

on a 1/4 m i l  thick mlar 

(6) The detection of la rge  scale  weather patterns 

by the University of Wisconsin radiation balance experiment. 

Figure 5.2 shows i so l ines  of rate of heat loss from top of atmos- 

phere as measured by 1959 Iota .  l?he area shown is between 

H a d i  and the mainland of the United States  at  10' 19 l a t i tude .  

It is  tqvered with cold air or  high clouds." 

Pioneer V (1960 Alpha) 

!The deep space probe Pioneer V was launched on U. March 1960 

a t  8:oo a.m.  EST^ Descriptive information on Pioneer v i s  contained 

i n  Table 5 .  

Pioneer V will be 4-6 million miles from the earth.  

A t  first perihelion passage it is  estimated that 

The Pioneer V space probe is  equipped with a so lar -ce l l  

nickel-cadmium battery power supply and a dig i t ized  telemetry System 

capable of indef in i te  operation. 

i n  the payload f o r  relaying the data and information fram the 

A ? - w a t t  t ransmitter i s  carr ied 

satell i te during the in i t ia l .  portion of the t ra jectory.  With the 

250 foot  dish at Manchester, it is  estimated that cantact with the  

payload could be maintained u n t i l  about 20 mill ion miles (32 million 

km) from the earth; howaver it was  planned t o  switch the transmission 

from ?-watts t o  150-watts a t  an earlier time, and t h i s  has been 

done. With the 130 watt transmitter operating, it is  estimated 

t h a t  the Manchester dish can maintain contact with the payload 



Table 5 

Fioneer V Deep Space Probe (1960 Alpha) 

Inclination 
Launch Date Weight Perihelion Aphelion Period 910 EolltFtic 

(Wfe t im)  DimanSions &nerU Ghmz. ' _(paunds) ( a l l i o n  a l e s )  ( a l l i o n  miles) (w) (degrees) 
, 

11 ~ a r  60 26 inah Spherical with 94.13 74.9 92.3 312 3.35 
&out sun) diameter cell paddles, 
(in orbit (66 cm) extended sol&- (43 &) ( 1 2 l . M .  lull) (149 M. km) 

Experiments 

High energy radiation proportional counter. 

Ionization chamber, Geiger-Kueller tube, 

Search coi l  magnetometer. 

Mierameteor counter. 

Experimenters - 

University of Chicago (Simpson) a 

University of Minnesota ( Winckler) . 
Space Technology Laboratories (Sonett 

Air Force Cambridge Research Center 
and co-workers) . 
(Cohen) and NASA (Dubin). 

. I  
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t o  dis tanccs  i n  excess of 50 million miles (80 m i l l  ion km) , 
perhaps t o  as much as 90 million miles (14*> million km) from 

the ear th .  The operation of the F'ioneer V poyload is  commanded 

on and off by s ignals  f'rom ground s ta t ions  i n  H a w a i i  and i n  

Manchester, England./ t h e  duty cycle of the opera-tlion i s  some- 
For  t h e  5-watJt t r a n m h  t t c b r  

where between % and 9 percent of the t o t a l  time. 

end of April 1960, more than a hundred hours of telemetering 

A s  of the 

operatidn had been recorded. 13iy t ha t  date, the probe w a s  

approaching the 7 mill ion mile (1-1 million km) mark from the 

earth. 

Many e x c i t i t y  results ~ R V C  bccn obtained by Pioneer V. "hey 

~:iteiid observations made f r o m  earth satellites i n  previous 

Picinecrs . Many of the observations correlate  with observations 

macle a t  the ea r th ' s  surface; some of the r e su l t s  from Pioneer W 

m u  r e l a t ed  t o  r e su l t s  obt,aLned i n  Explorer VI1 which i s  s t i l l  

functiotsing. "he fol lolang information on Pioneer V r e su l t s  

h'as been provided by the  experimenters and the NASA project 

manaE;c)r, John Lindsay. 

The f irst  two weeks following the launching of Pioneer W 

were re l a t ive ly  f r e e  of solar ac t iv i ty .  A t  the  end of March, 

however, from March 27 t o  April 6, 1960 there was a period of 

high solar ac t iv i ty .  During this time, the space probe w a s  i n  

the v i c i n i t y  of 5 million kilometers f romthe  ear th  and 

approximately i n  the plane of the ec l ip t i c .  

0800 universal time, there began a Gevere magnetic storm on 

On March 31, at  
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the  ear th ,  which was accompanied by major ear th  current a s -  

turbances , a complete blackout of the North Atlant ic  comunica- 

tions channel, and aurorail displays. Simultaneously a l a rge  

Forbush decrease occurred i n  the ga lac t ic  cosmic radiat ion.  

From measurements made I n  Pioneer V, J o  A. Simpson and his co- 

workers repor t  the following results : 

(1) A t  the t i m e  of the March 31, 1960 Forbush decrease 

in tNe vicini-ty of the  ear th ,  a similar decrease occurred 

at Pioneer V. The decrease at 5 million kilometers from 

the earth w a s  a t  least as g rea t  as t h a t  a t  the ear th .  

Eence, ex is t ing  theories  f o r  this phenomenon r e q d r i n g  the 

presence of the e a r t h  &nd i t s  magnetic f i e ld  are proved t o  

be inval id .  

(2) On April 1, 1960, not  only protons 'Du% electrons 

and/or gamma rays from the sun were observed. 

t i m e ,  Leinbach reported polar  cap absorp t im of radio noiseo 

A t  t h e  same 

The t i m e  r e l a t ions  between these -two obse,lrations w e r e  

such as t o  ind ica te  t h a t  the solar flare pw+;icles producing 

the  ionizat ion i n  the  polar  atmosphere over a period. of 

many hours were not s tored  i n  the geomagnetic f'ieid nor a t  

the suli. 

( 3 )  Simpson and co-workers a l so  repor t  evidence 



Winckler and co-workers report  the following r e su l t s  from 

the integrat ing ionization chamber and geiger counter i n  the 

space probe. During the interval  of high solar ac t iv i ty ,  i n  

at  least f ive  cases f l a r e s  produced a response of the Pioneer 

instruments wi th in  a f e w  hours. These responses can be 

ident i f ied  as low energy solar cosmic rays of the type observed 

previously on many  occasions and reported i n  the l i t e r a tu re .  

The l a rges t  cosmic ray bursts occurred on April 1 accompanying 

a class  3+ f l a r e  beginning at  0830 universal t i m e ,  and on 

April 5 associated with a major radio disturbance. 

ray bursts  have the following properties:  

The cosmic 

(1) The s izes  range from j u s t  detectable above galact ic  

cosmic ray background t o  pa r t i c l e  fluxes ten times galact ic  back- 

ground. 

( 2 )  The observed ion/count r a t i o  i s  consistent with a 

d i f f e ren t i a l  energy spectrum of the form 

lower spectrum l i m i t  of about 40 mev. 

E = CE-4, with a 

( 3 )  The decrease of the par t ic les  i n  space seems &fin i te ly  

more rapid than t h a t  associated with simple diff'usion. 

(4) Ba.l.loon observations a t  Minneapolis on April 1, 1960, 

during the la rge  f la re ,  showed the presence of solar protons of 

energy up t o  400 mev. 

with the Pioneer V resu l t s .  

The flux and spectrum were consistent 
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( 5 )  Three of the cosmic ray events observed at Pioneer V 

produced polar blackouts as reported by Leinbach at  College, 

Alaska. 

(6) Two of the cosmic ray events were a l s o  detected by 

counters on Explorer V I I ,  and the par t ic le  fluxes are i n  good 

agreement with those obtained from Pioneer V o  

Comparing Ploneer V observations with results from Explorer 

V I I ,  and also frm Explorer VI, Winckler reports t ha t  the 

electron flux observed i n  Pioneer V at  great  distance from the 

ear th  i s  only 

at i t s  maximum build-up following the i n i t i a l  depletion occurring 

a t  the time of the magnetic storm. 

great  increase i n  the 50 kev electrons observed by Van Allen 

and co-workers i n  the outer zone on April 2 t o  7 w a s  not due 

t o  d i rec t  solar  inject ion.  Hence, there must be some loca l  

acceleration of a portion of a solar  plasma cloud spectrum 

associated with the observed magnetic storm and Forbush event. 

It is  tks loca l  acceleration of a portion of the plasms i n  the 

magnetic f i e l d  of the ear th  that  builds up the outer radiation 

t h a t  observed i n  the outer radiation bel t  

The conclusion is that the 

zone 

A search co i l  magnetometer was 'carried aboard Pioneer V. 

C. P. Sonett and co-workers of the Space Technology Laboratories 

report  the following results. 

s o i l  appea2s t o  be a f e w  tenths of a gamma. 

The sens i t iv i ty  of $he search 

The undisturbed 

magnetic f ie ld  i n  space i s  about 2.9 gama, but  at the onset 
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of so la r  ac t iv i ty  vaJues as high as 40 gamna have been measured. 

-om about 1 0  t o  15 earth's radii, there exists an intense zone 

of magnetic f i e ld  disturbance, appearing as waves i n  highly 

ionized d is tan t  regions from, the ear th .  These observations 

confirm similar results obtained i n  Pioneer I. They indicate  

a collapse of the geomagnetic f ie ld  a t  distances greater  than 

13  ea r th  radii from the earth.  

magnetic f ie ld  fluctuations i n  space at a great distance from 

the ear th  are quite s imilar  t o  the magnetic f i e l d  var ia t ions 

observed at the surface of the ear th  during magnetic storms. 

The data from Explorer VI and Pioneer V indicate  the existence 

of a r ing current about the ear th  whose cross section i s  

centered at  an a l t i t ude  of 10 ea r th ' s  radii f r o m  the earth, and 

covers a region i n  space extending from approximately 7 t o  13 

ea r th ' s  radii. Sonett and co-workers estimate the t o t a l  current 

flowing inside t h i s  region of space t o  be about 5 million 

amperes. 

consists of low energy par t ic les ,  and f o r  this reason has gone 

unobserved i n  the high energy detectors customarily used t o  

invest igate  radiat ion b e l t  pa r t i c l e s .  

The shapes and magnitudes of 

It is  surmised t h a t  the  r ing  current most probably 

Dubin reports t ha t  count data are  being obtained from the 

micrometeor counter. Pecul ia r i t i es  of these data, however, 

indicate  t h a t  the equipment may be malfunctioning. 

therefore, not c lear  a t  the present t i m e  whether useful data 

It is, 

will be obtained from this-experiment. 
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Future Plans 

NASA plans fo r  continuation of the space science program, 

as recenbly presented t o  Congress, are ref lected i n  Table 6. 

These plans r e f l e c t  the present intentions of NASA. They are, 

of course, subject t o  change and modification as the program 

unfolds. 

the frequencies which w i l l  be radiated from the sateaites, 

It is  intended at  the appropriate time t o  announce 

so  that experimenters around the world 

equipment f o r  using these frequepcies fo r  the study of the 

prepare observing 

ionosphere and earth's upper atmosphere. 

where it can usef'ully be done, t o  make available t o  observers 

It is  also intended, 

around the world the telemetering codes f o r  various satellites, 

so tha t  the sc i en t i s t s  who wish t o  do so may part ic ipate  i n  

the collection of telemetered data and i n  the analysis thereDf. 

It i s  c lear ly  not possible or useful t o  do this fo r  all 

satellites and space probes, but  i n  those cases i n  which other 

observers around the world can usefully participate,  every 

e f f o r t  w i l l  be made t o  make the codes available. 'IJhis w i l l  be 

done through the U . S .  National Academy of Sciences, who will i n  

turn make them available t o  the Cormnittee on Space Research 

of the International Council of Sc ien t i f ic  Unions. 
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Table  6 

NASA SPACE SCIENCE EXPERIMENTS 
PLANNED AS OF 1 APRIL 1960 

Mission Number Ekperimants 

Sounding Rockets 1 OO/yr Atmosphere; Ionosphere; Energetic 
Par t ic les ;  Magnetic Meld; Astronomy; 
Special 

E a r t h  Sa t e l l i t e s  4 or 5/yr Ionospheric h'operties; emma and Cosmic 
R a p ;  Xonospheric Bacon; Solar Spec- 
troscopy; Atmospheric EYtructure; Geodesy; 
Ionospheric Topside Sounder; Radiation 
Belt;  I n t e r n a t i o a ;  Polw Radlation; 
Polar Atmospheric SBructure; Polar Ionos- 
pheric; Polar tkophysics; Sun-Earth 
Relatias; C4eophysiczs; Astronomical 
Observatory, 

Space Probes Sev/yr Two Tonospheric Structure; Nuclear 
Emulsions; Clqazler A.Qnosphere Winds; 
Interplanetary Elasma; l&gnetic Field; 
Energetic Partid-; Ibgnetic Melds i n  
Space; InterplaneWiqy Environment; 
Technological Developmnt; Lunar Surface 
Properties. 

\ 
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SATELUm APPILLCATIONS 

As stated eaz l ie r ,  the W A  i s  actively exploring the possible 

applications of space research r e su l t s  and space technology t o  

prac t ica l  useso Foreseeable applications of space techniques' are 

to be found i n  the use of s a t e l l5 t e s  for  weather observation, fo r  

radio communication, fo r  geodesy, and for  navigation. lTRos I, 

launched t h i s  spring, was  part of the meteorological. program. 

Before proceeding t o  &scribe the ThROS s a t e l l i t e ,  it should 

be emphasized t h a t  this is i n  no w&y t o  be regarded as an opera- 

t iona l  systemo A t  this stage, the TIROS s a t e l l i t e  i s  pa r t  of a 

research program, designed t o  explore what s o r t  of data can be 

acquired by means of s a t e l l i t e  techniques, and what use can be 

made of those datao 

e f f o r t  i s  t o  determine what can be learned from the cloud cover 

An extremely important pa r t  of this resewch 

pictures  obtained from TIROS, and where possible t o  r e l a t e  photo- 

graphic observations t o  measurements of the heat balance obtained 

by the E2cplorer V I 1  s c i e n t i f i c  s a t e l l i t e ,  and other observations 

m a d e  wikh sounding rockets and Sailoons. Only a f t e r  the proper 

groundwork has been l a id  by such research a c t i v i t i e s ,  can one 

proceed t o  the designing and development of a t ru ly  operational 

meteorological s a t e l l i t e  system. 

T ~ O S  I (lg60 Beta) 

The TIROS I weather m.tepLite was launched i n t o  o f i i t  on 

A p r i l  1, 1960. 
tained i n  Table 7. 

Descriptive information concerning TIROS is con- 
A photograph of lTROS I is shown i n  Mgwe 7. 



Table 7 

TIROS I Earth Sa te l l i t e  (1960 Beta) 

I d i t i a l  Initial Initial 
Launch Date Weight Perigee Apogee Period Inclination 
( ~ i  fe t i m e  Dimensions General Shape (pounds) (miles) (mi les)  (minutes) (degrees) 

48.3 

19 inches 
(48 cm) high 

Experiment 

Cloud Cover Television. 

Experimenter 

Radio Corporation of America 



The f 7 . U  significance t o  weather research, and ultimately 

t o  the development of prac t ica l  weather observing systems, must 

a w a i t  the s t u d y  and analysis of the pictures obtained by the 

satell i te borne televislon cameras. In  the meantime, the pictures 

obtained speak graphically fo r  themselves. 

are shown i n  Figures 8 thru 10. 

Several such pictures 

I”A!J?IONAL COOPEXUTION 

By i t s  very nature, science i s  universal, international.  The 

his tory of science i s  a continuing record,of interoational coopera- 

t ion  on a voluntary basis. 

science t o  i t s  present day s t a tus  have not been, nor are they now, the 

prerogative of any single country. Advancing ideas have come from 

every quarter of the globe. 

The ideas and insights  that have advanced 

Recognizing the great importance of widespread cooperation i n  

the conduct of space science, the National Aeronautics and Space 

Administration intends t o  par t ic ipate  extensively i n  international 

progransaf space research. 

f o r  “cooperation by the United States with other nations and groups 

of nations i n  work done pursuant t o  th i s  Act, and i n  the peaceful 

application of the r e su l t s  thereof . During the first year 

and a half of i t s  existence NASA has taken many steps i n  the 

development of an internationdl cooperation i n  space ac t iv i t i e s .  

I n  f ac t  the National. Space Act ca l l s  
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I n  order t o  provide for aggressive support of international 

objectives within NASA i n  response t o  the Congressional mandate, 

the Administrator established the Office of International Programs. 

It i s  the function of this off ice  t o  generate, t o  encourage, t o  

coordinate, and t o  provide necessary supporting services f o r  NASA's 

cooperative ac t iv i ty .  The following statement, made recently by 

the Director of the Office of International Programs will highlight 

the pr inciples  t h a t  NASA i s  following i n  t h i s  area: 

"We feel t h a t  programs of internat ional  cooperation 

should be substantive i n  character, contributing toward the  

technical and sc i en t i f i c  objectives of space research. 

This suggests t h a t  the programs themselves should grow 

out of, o r  be capable of integration with, NASA's o m  

operating and research programs. But we do not wish t o  

suggest t o  other nations' s c i en t i s t s  what projects or pro- 

grams they should adopt, o r  indeed, t ha t  they Ghould enter  

In to  space research a t  all. 

however, we are eager t o  discuss the poss ib i l i t i e s .  In  such 

cases, we believe tha t  consideration should be given t o  

specific,  l imi ted  projects,  f o r  it i s  too ear ly  i n  t h i s  new 

science t o  char t  broad general programs. 

should be tha t  the projects  have s c i e n t i f i c  or technical 

va l id i ty .  

periments or other projects  which we ourselves would wish 

to carry out i f  they were not t o  be done jo in t ly .  

If cooperation i s  desired, 

The essent ia l  c r i t e r ion  

We would hope t h a t  proposals would represent ex- 
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"Generdlly speaking we cannot at  this time consider 

programs which would involve an exchange of funds. 

each nation should be able to support i t s  own contribution. 

However, it i s  not necessary thct contributions be of e q u a  

scope and magnitude. Beyond these past icular  points, it 

goes without saying -t"nat the free exchange of information, 

and especially the results of our experiments should be made 

available t o  the sc i en t i s t s  of all nations, 

support the ac t iv i ty  i n  %he U E i t e d  Nations regarding the  

peacef'ul uses of outer space, Similarly we are, through our 

Nations Academy of Sciences, giving full support t o  the 

Internwtiona Committee on Space Research (COSPAR), one of 

the permanent offshoots of the International Committee f o r  

Rather, 

To t h i s  end we 

I G Y  (CSAGI) * ' O  

A t  the present time, NASAos internat ional  cooperative program 

involves many different  ty-pes of , ac t iv i t i e s ,  These include 

cooperation i n  the tracking and telemetry of satellites and space 

probes, includfng Project Mercwj, and cooperation i n  planning for: 

preparing for,  and carrying out s c i en t i f i c  experiments i n  the 

atmosphere and outer space, 

vssies  from country t o  country. 

with representatives of many countries, exploring the best way t o  

develop a cooperative program in each individual caseo In  the case 

of space research, only a few programs have become act ive as of 

The pat tern of these various cooperations 

XASA has been holding discussions 
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the present t i m e .  On the other hand, out of the considenqble 

amount of discussion tha t  i s  underway, it is  hoped active co- 

operative programs will arise. 

Within a very few months of i t s  establishment, NASA was 

engaged i n  preliminary technicdl discussions with representatives 

of the Canadian Defense Research Board on a proposed j o i n t  

project  t o  sound the ionosphere from above. 

also provide the antenna and s a t e l l i t e  shell  required. 

NASA a11 develop a fixed frequency sounder. 

fo r  launching attempts by the United States.  

w i l l .  be modified t o  acquire data from both, and a coordinated 

The Canadians will 

Meanwhile, 

Both are scheduled 

Tracking ins ta l la t ions  

ground-based net  will simultaneously probe the ionosphere from 

below. The Erit ish have expressed in t e re s t  i n  this phase of the 

project; thus, a multilateral experiment is already i n  preparation 

and w i l l  be conducted sometime i n  1961. 

In  March 1959, NASA authorized the National. Academy of 

Sciences' delegate t o  COSPAR t o  offer,  on behalf of the United 

States, t o  launch ind iv idua  experiments or  c a p l e t e  satellite 

payloads prepared by sc i en t i s t s  of other nations. Because the 

closest  possible collaboration is  desirable i n  such ef for t s ,  it was 

stated that the experimenters were welcome t o  work together With 

American teams i n  the development of their projects.  

I n  July, the United Kingdom sent a team t o  the U.S.  under 

Prof. H.W.S. Massey t o  discuss a United Kingdom proposal witklin the 

framework of NASA's offer  t o  COSPAR. It was tentat ively agreed 
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that Bri t ish sc ien t i s t s ,  over a two t o  four year periodh, would 

instrument perhaps three satellites f o r  launching, probably by 

means of NASA's Scout vehicle. 

f o r  i t s  own contribution, 

Each nation assumeq responsibil i ty 

Specific proposals fo r  kovr experiments 

t o  be flown i n  the f irst  jo in t  satell i te were agreed uponlin 

January of 1960. They will involve studies of solar radiation, 

electron density and temperature, and cosmic radiqtion. 

permlt unique correlations of the on-board experiments themselves 

as w e l l  as between these and ground-based or air-space experiments. 

These will 

Anexchange of notes at the government l eve l  will formalize this 

arrangement . The propksed experiments ' were communicated t o ,  COSPAR 

i n  January and have been endorsed by t h a t  Coqmiktee., 

The two cooperative programs described serve t o  i l l u s t r a t e  

what can develop i n  this important and excit ing area. 

arrawements may or m y  not be consummated by formal govezmnentsl 

The f ina l  

agreements. 

as they mqy well be i n  the  space research business, then gwern- 

mental agreements are required. 

Certainly i f  the expenses involved are considerablep 

On the other hand, i f  the cooperative 

e f f o r t  under discussion i s  of a limited nature, it may w e l l  be 

appropriate t o  make arrangerqqnts and.carry out the program jo in t ly  

between NASA and an appro$riate agency wi th in  the cooperating 

country. In  e i ther  case, NASA feels that the actuaS. cooperative 

agrement should be preceded by; informal technical discussions 

between the working levels  i n  the countries involved, i n  order 

that specif ic  cooperative projects be clear ly  defined. It i s  
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NASA's hope tha t  cooperation i n  space research may indeed be t ru ly  

worldwide e 

The poss ib i l i t i es  of cooperation with the USSR have been 

Discussion of preliminary explored as opportunity presentedo 

nature was conducted i.n mid-November with the Chairman of the 

Soviet Commission for Interplanetary Travel, Professor Sedov, 

and another member of the Commission, Academician Blagonravov. 

This discussion took place during a v i s i t  of a USSR delegation 

t o  the American Rocket Society meeting i n  Washington. 

scie.ntists expressed willingness t o  consider some form of coopera- 

Soviet 

t ion  i n  space act ivi ty ,  but stated the i r  belief tha t  such 

cooperation would have t6  .proceed "step by step". The only step 

which they were at tha t  t i m e  willing t o  discuss was  the space 

conference under Uni ted  Nations' 'auspices, which had been proposed 

by their  representative i n  the United Nations. 

the NASA Administrator, Dr. To Keith Glennan, i n  an address before 

the Ins t i t u t e  of World Affairs i n  Pasadena, CaLifornia, on Deceaiber 

7, 199, offered the services of tracking s ta t ions t o  the Soviet 

Union, when, and i f ,  it should conduct a man i n  space program. 

More recently, 
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Fig. 8 Weather Plcture Taken by the "IROS Satellite. 



Flg. 9 Weather Picture Taken by the TIROS Satellite. 
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Friday - May 27, 1960 

R E L E A S E  NO. 60-214 

SHELBY THOMPSON A P P O I N T E D  D I R E C T O R  
OFFICE OF TECHNICAL INFORMATION AND ZJIUCATIONAL PROGRAMS 

Shelby Thompson has been appointed Director of the newly 

established Office of Technical Information and Educational Programs, 

Richard E. Homer, N A S A ' s  Associate Administrator, announced today. 

Mr. Thompson comes to NASA from the U.S.  Atomic Energy Commission 

where he was Deputy Director of' the Division of Information Services. 

In addition to the responsibility for acquisition and dissemina- 

tion of technical information, such as scientific reports, Mr. Thompson's 

office will conduct educational programs a5oat the work of the National 

Aeronautics and Space Administration. The new office, which becomes 

effective May 31, will report to tne Associate Administrator. 

Mr. Thompson joined the Atomic Energy Commission in 1947 as the 
agency's first Chief of Public Information Services. In 1955 he was 

appointed Deputy Director of AEC's division in charge of public and 

technical information programs. 

he was in charge of the first observation by U.S. newsmen and civil 

defense representatives of a nuclear fission bomb detonation in Nevada. 

Later he conducted a similar group to the Eniwetok Proving Ground in 

the Pacific f o r  observation of a thermonuclear bomb detonation. 

While head of public information, 

M r .  Thompson was Executive Officer of the Bureau of Publications 

and Graphics, Office of War Information, and Special Assistant to the 

Executive Director of the U.S .  Civil Service Commission between 1942 

- ._... _-. .. . ,.. . . I _. . .  ..^I._-.." .. . . . .  . - . - . . . . . . .  ". ...... II__ 



-2- 

and 1944. 

Administration as Deputy Director of Public Information in Washington 

and overseas. 

Federal Power Commission in charge of public information activities. 

Thompson entered U . S .  Government service in 1939 as an information 

specialist with the Department of Agriculture. 

He then joined the United Nations Relief and Rehabilitation 

In 1946, he was appointed Special Assistant to the 

Zarlier assignments have included responsibility for news photo, 

wire photo, and feature service of the central division of the Asso- 

ciated Press in Chicago, and reporting and editing f o r  daily newspapers 

and the Associated Press in the Rocky Mountain region. 

A native of Cheyenne, Wyoming, Thompson was born July 19, 1907. 

He attended the University of Wyoming. 

Mr. and Mrs. Thompson, the former Zita Miller of  Cheyenne, have 

two sons, Shelby M., 19, and Durke G., 17. Their home is in Bethesda, 

Maryland. 
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